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1.0 GENERAL
1.1 Introduction

The purpose of this Engineering Report is to provide guidance to the Crescent Sanitary
District (District) in providing centralized wastewater collection and treatment services
for properties within the District's boundaries. The purpose also covers the potential
consideration for expanding facilities to Gilchrist and West Crescent if it is found
financially feasible. Existing development in these areas is currently served by
individual on-site wastewater systems. This report has been prepared to conform with
current Oregon Department of Environmental Quality (ODEQ) regulations and
guidelines, and to meet the requirements of Oregon Administrative Rule (OAR) 123-
043-000. This report has been prepared in accordance with the guidelines “Preparing
Wastewater Planning Documents and Environmental Reports for Public Utilities”, in
anticipation of the potential for requesting funding from Oregon Business Development
Department Infrastructure Finance Authority (OBDD-IFA), Oregon Department of
Environmental Quality Clean Water State Revolving Fund (ODEQ-CWSRF) and/or the
United States Department of Agriculture (USDA) Rural Development (RD). This report
may be used to process the funding request and should clearly describe the District’s
present situation, analyze alternatives and recommend a specific course of action. The
depth of analysis within the report is expected to be proportional to the size and
complexity of the proposed project.

Potential funding applicants for USDA RD programs are expected to perform an
environmental review concurrently with the preliminary engineering report. The required
environmental review pursuant to 7 CFR Part 1794, guidance in RUS Bulletin 1794A-
602: “Guide for Preparing the Environmental Report for Water and Environmental
Program Proposals” is not included in the scope of work for this report and will be
completed as a separate project after an alternative is selected and an implementation
plan is solidified. The CDBG program has different environmental review requirements
which are completed after an award is made for design and/or construction.

A primary objective of the report is to ensure adequate conveyance and treatment
capacity is provided to meet the needs of the District's service area, to ensure such
facilities minimize adverse impacts on the environment, and to protect the health and
safety of the affected community. An additional priority is to accomplish these goals in
an economical and efficient manner. Minimum requirements for the collection system
are design guidelines and standards developed by ODEQ. The approach taken in
preparation of this report is to:

e Define environmental and physical conditions in the planning area.
Develop flow and waste load projections.
Describe existing facilities, capacity and constraints.
Describe the need for the project.
Evaluate alternatives to meet project needs.
Describe the proposed project, costs and implementation plan.

This report utilizes information obtained from the District’'s archives as well as previous
planning and design-related documents. Information provided by District staff
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concerning various systems and loading characteristics has been considered and
included in this report. It is anticipated that this report will be reviewed by the District,
ODEQ, Stakeholders and applicable Funding Agencies.

RELATED DOCUMENTS, STANDARDS AND DESIGN CRITERIA
Preparing Wastewater Planning Documents and Environmental Reports for Public
Utilities Financed by:

e Infrastructure Finance Authority

e Oregon Department of Environmental Quality

e Rural Community Assistance Corporation

e United States Department of Agriculture

Crescent Sanitary District Wastewater Facilities Plan 1999, 2007 Update
HGE, Inc.

1.2 Background

The primary concern for the District according to prior Wastewater Facilities Plans is
wastewater pollution. Crescent, Oregon, does not currently operate a city-wide
wastewater facility, leaving all businesses and residents reliant on individual septic
systems. Aged and failing septic systems, coupled with the high permeability of the
soils, is resulting in pollution of the local groundwater and the Wild and Scenic Little
Deschutes River with high levels of nitrates. The downtown core area of Crescent that
includes both commercial and residential zoned land is the critical area for onsite
wastewater disposal. The area has a shallow groundwater table that can come at or
near (within 24 inches) of the ground surface. Soils in the area are rapidly draining and
nitrogen loading to the groundwater is a concern. To make matters worse, the area is
platted into small lot sizes. New septic systems cannot be allowed due to high
groundwater conditions and hydraulic wastewater loading requirements, leading ODEQ
and Klamath County to deny applications. Unfortunately, this means that Crescent can
no longer bring in new businesses and/or residents.

In addition to preventing new businesses, the limitations associated with onsite
wastewater treatment have forced several businesses to close their doors. The
Starlight Café and the Apache Tears Restaurant are examples of businesses that were
forced to close due to the onsite wastewater issues. Other businesses, such as the
service station located on the corner of Highway 97 and Crescent Cut-off Road, have
not been able to expand or repair inadequate systems.

Concerns about pollution and health hazards resulting from wastewater disposal
practices through on site systems initiated the formation of the Crescent Sanitary
District. In September 1979, a Wastewater Management Plan was developed for the
District. The recommended option developed in the management plan included a gravity
wastewater collection system with lagoon treatment and land disposal. A more detailed
evaluation was conducted in the "Wastewater Treatment Facility Plan,” completed in
1983. The selected alternative consisted of gravity collection, stabilization lagoon
treatment, and rapid infiltration land application.
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Adequate funds were not available at that time for construction of the proposed public
wastewater facilities and wastewater disposal is still a major concern in Crescent. The
community has an estimated residential population of 535 people within the present
service boundary. Crescent is an unincorporated community and population estimates
and historical population figures for the community are not included in census
information. The District currently provides no wastewater collection and conveyance to
the residents within the District’'s boundary.

High groundwater levels in the area increase the likelihood of groundwater
contamination from septic systems. Since well water is the principal source of domestic
water supply in the vicinity of Crescent, protecting the quality of the groundwater
resource is of high importance. Similar conditions existed in La Pine (located
approximately 16 miles north of Crescent), where it was found that private on site
systems were polluting the groundwater in that area. Since then, the La Pine Sanitary
District has installed a public wastewater system.

Increasing nitrate levels in the ground-water aquifer underlying the Central Oregon City
of La Pine and the surrounding area, (which includes Crescent and the Gilchrist area)
from contamination of residential septic systems has large public health implications.
Health implications result because groundwater is the sole source of drinking water for
area residents. A task force steering committee report entitled ‘'S. Deschutes/N. Klamath
Groundwater Protection Project’ states:

“DEQ, the US Geological Survey and Deschutes County have determined that the
safety of the groundwater in southern Deschutes and northern Klamath counties is
threatened by nitrate contamination from traditional on-site septic wastewater treatment
systems.”

The community of Gilchrist on the north boundary of the Crescent Sanitary District has a
centralized sewer system which serves a population of 230 people. This community
was originally developed and founded in 1939 by the Gilchrist Timber Company as
worker housing for the timber company and the mill. When the Gilchrist Timber
Company sold to Crown Pacific in 1991 the 120 homes and other facilities were sold to
the residents.

Gilchrist Timber Company installed a collection system prior to 1970 that consists
mainly of vitrified clay pipe, and in 1972 they constructed a treatment system. The
sewage discharges into a sewage treatment plant that includes three one acre
facultative lagoon cells, and a seepage bed consisting of approximately 4,200 lineal feet
of disposal pipe. The system was originally installed and owned by Gilchrist Timber
Company, but is now owned by Gilchrist Sewer Company LLC., represented by Gil
Ernst. Gilchrist Sewer Company LLC is a private, for profit entity.

The system is permitted with ODEQ under Water Pollution Control Facility (WPCF)
Permit #102198. In 2006 the ODEQ amended the WPCF permit requiring that the
Gilchrist system be monitored for water quality specifically for nitrate contamination and
heavy metals to the groundwater. Gilchrist Sewer Company has contracted with EGR &
Associates, LLC to sample, test, and report the results to the ODEQ. The most recent

Crescent Sanitary District Page |5
Wastewater System Engineering Report



2012-2013 assessment noted 14 instances of levels exceeding the Environmental
Protection Agency’s (EPA) maximum level of 10 parts per million (ppm) nitrates in the
groundwater monitoring wells. Copies of the ground water monitoring reports are on file
at the Bend ODEQ office for examination. A Mutual Agreement and Order (MAO) was
issued in 2009 between the Gilchrist Sewer Company and the ODEQ to deal with the
problems of the Gilchrist treatment system. To date these issues have not been solved.
A copy of the MAO and the WPCF permit are included in the Appendix.

The community of West Crescent also does not have centralized sewerage facilities and
the residential properties are served with on-site septic systems. West Crescent has
high ground water, shallow aquifers, and very permeable pumice sandy soils. The
housing density in the West Crescent area is located closer to the Little Deschutes
River Basin’s sensitive riparian and wetland areas. The concern is that nitrogen
released from on-site septic systems may not only contaminate groundwater that
supplies drinking water, but may migrate into the surface water, where nitrogen is
known to decrease dissolved oxygen and have an adverse effect on pH levels in the
river. This can cause increased algae plumes that remove oxygen needed by plants,
fish, and animals to sustain a healthy eco-system.

The result of this imminent public health threat leads into the next phase of the
engineering report which will outline the wastewater system improvement project and
will serve as the catalyst to prepare the final designs, specifications, and bidding
documents to construct a wastewater treatment facility for the Crescent Sanitary
District.

2.0 PROJECT PLANNING AREA

2.1 Location

The unincorporated area of Crescent is located along Highway 97 approximately 90
miles north of Klamath Falls in northern Klamath County, and approximately 60 miles
south of Bend. Crescent borders the southern boundary of Gilchrist. Crescent currently
has a post office with the zip code of 97733.

Drainage through the area is generally from south to north and towards the Little
Deschutes River. A vicinity map is shown as Figure 2.2. Figure 2.3 shows the Project
Study Area. The project planning area is located in Township 24 South, Range 9 East
Sections 19 and 30, Township 24 South, Range 8 East, Section 25, and Township 25
South, Range 9 East, Section 6.(See Figures 2.2 and 2.3). Topography is gentle slopes
with steeper slopes to the east.

Except for smaller private parcels in the major developed areas the land around the
planning area is entirely Forest use. To the East of Highway 97 the major land owner is
the Oregon State Department of Forestry, and to the west of Highway 97 is Cascade
Timberlands LLC. Federal ownership is also to the north and south of the planning
area. Figure 2.1 shows the zoning in the planning area.
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Figure 2.1-Land Use Zoning in Project Planning Area

Crescent Sanitary District Page |7
Wastewater System Engineering Report



Figure 2.2-Vicinity Map

The planning area for this report includes the Crescent Sanitary District and the
communities of Gilchrist and West Crescent.

These established communities and any future development will impact the ultimate
capacity of the proposed Crescent wastewater facilities. An additional development
proposed in the area is a destination resort on forest land along Crescent Creek.
Although this proposed destination resort development is not immediately adjacent to
the Crescent Sanitary District, a development of the scope proposed will certainly create
overflow development that will impact growth in the District for residential, commercial,
and retail services.

When considering these future developments, incorporating adequate wastewater
system flexibility is a very important issue for the District. For example, planning for the
treatment facilities and effluent disposal should include acquisition of adequate land to
allow for expansion and growth. Future large developments are expected to pay for
their growth with connection fees and systems development charges.
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Figure 2.3-Planning Area Map

The land under consideration for the wastewater treatment facilities and recycled water
application is 1.5 miles south of the District's business core and adjacent to the
southerly District boundary, more particularly described as Tax Lot 200, Township 25
South, Range 9 East, Section 6, W.M. Klamath County, Oregon. (See figure 2.3 and
Exhibit C in the Appendix) This area is included in the planning area for consideration
of the sewerage treatment facility. This parcel is owned by Oregon Department of
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Forestry and has very little tree cover and has acceptable topography for the treatment
plant. Currently the District is working with the Oregon Department of Forestry to obtain
the parcel.

The District explored several alternative sites for location of the treatment facility prior to
selecting the Oregon Department of Forestry site. The available sites are limited due to
the proximity to the Little Deschutes River and watershed, residential areas, and the
topography in the area. A site on the southwest area of Crescent was deemed
unsuitable due to its proximity to the Little Deschutes River, which raised concerns with
ODEQ about possible river contamination. An additional site on the southeast section
of Crescent was also rejected because it had several feet of Highway 97 frontage,
raising concerns about odors along the highway. The West Crescent area was not
suitable due to the density of residents, possible contamination to the river watershed,
and the increased elevation which would make pumping the effluent extremely costly.
The District is planning to construct a gravity feed system so the site needs to be close
in elevation to the lowest area of Crescent. The Department of Forestry site is only
slightly higher in elevation and would require minimal pumping of the effluent. The 1999
WWEFP looked at the 160 acres parcel just north of the proposed Oregon Department of
Forestry property as shown in Figure 2.3. However, this land is privately owned and is
closer to Crescent. Locating a treatment plant as far away as practical is always a good
idea and will act as a buffer for spring odors, which is characteristic of treatment ponds.
The odors during the spring thaw may be unpleasant to residents due to the prevailing
wind direction. The District is working with this landowner for a possible access
easement to provide access to the Oregon Department of Forestry parcel.

Figure 2.4-Proposed Wastewater Facilities Site

—

Proposed Property
Lot R-2509-00200
Proposed ID-R161149
Access Easement 200 ac
Crescent Sanitary District Page |10
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The District will need to negotiate a 30-foot wide access easement from the property
currently owned by the US Forest Service or with the private landowner of the adjacent
parcel as noted above. Obtaining the easement from the private owner would be a
simpler process than obtaining an easement from the U.S. Forest Service. The District
is currently working with both the private landowner and the U.S. Forest Service on this
issue. The District has met with the U.S. Forest Service regarding their requirements to
grant utility corridor/temporary construction access to the site. A Special Use Permit will
be required, which the District needs to submit as soon as possible if this access is
going to be pursued. The U.S. Forest Service is required to conduct NEPA review and
consult with the Tribes. Cultural and environmental reviews are expected to be
completed in August 2015.

The site topography gently slopes from east to west at a one-percent slope and is
surrounded by forest land on the north, south and east and the U.S. Forest Service
property to the west.

Oregon Department of Forestry (ODF) owns the property where the proposed facility
will be located and does not currently use the land to raise timber due to the poor soill
conditions to grow Ponderosa Pines. Approximately 50 to 60 acres of the proposed
parcel will be needed for the facility footprint and ponds. The remainder of the 200
acres will be needed for spraying effluent through a sprinkler system. It is important to
note that this large of an area is required to allow land application of the treated effluent
while protecting groundwater, given the highly permeable soils. More detail on the land
area requirement is included later in this report. ODF will require information on
alternatives analysis as well as a property appraisal and survey to move forward with a
land purchase or lease option. Currently the District has met with ODF and the
Governor’s Solution Team to work through securing the parcel.

Zoning of Planning Area

Land-use zoning within the planning area is shown on Figure 2.1 and Figure 2.5.
Existing land use consists of R1-Rural Residential, RUC-I-Rural Community Industrial,
RUC-C-Rural Community Commercial, and F-Forest. All land use planning is under the
jurisdiction of the Klamath County Planning Department. The proposed wastewater
treatment site is zoned F-Forest. The Forest Zone completely surrounds the planning
area which makes locating a treatment site in an area with different zoning virtually
impossible.

The collection system for the sewerage throughout the planning area will be allowed
under the existing Rural Residential and Rural Community zones. However, per the
Klamath County Comprehensive Land Use Plan, sewerage treatment is not an
approved use in a Forest Zone. The proposed site will require additional effort to
resolve the land use issue. However, as all the areas surrounding the project are
zoned Forest, any other site selected would also require this process. An exception and
re-zoning of the property will most likely be required. Given the lack of differently zoned
land near the project area and the need for the system, the District has a strong case for
approval of the re-zone.

The land use issues have been discussed with the Klamath County Planning
Department and the Department of Land Conservation and Development (DLCD). The
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best option at this time involves expanding the Rural Center designation and then
rezoning the treatment site parcel. The rural community of Crescent was designated as
a “Rural Community” by a Comprehensive Plan Amendment the County adopted in
November 2002 as part of Periodic Review Work Task #18. Expanding this designation
is allowed under a condition noted in the Oregon Administrative Rules, OAR 660-004-
0020.

The District has met with representatives from the DLCD, Klamath County, and the
Regional Solutions Team and is exploring the best strategy for obtaining a County
Zoning Code Amendment. This needs to be completed immediately for the project to
move forward. 60 to 90 days may be required to move through the planning process.
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Figure 2.5-Klamath County Zoning-Crescent Oregon
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2.2 Environmental Resources

The following is a discussion of the physical conditions within the planning area. This
report provides a significant amount of information that will be used for environmental
review. Environmental review will be completed as a separate project after an
alternative is selected and an implementation plan is solidified.

Topography

The planning area gently slopes from the east to the west towards Little Deschutes
River Meadow area. The core commercial area of Crescent at the intersection of the
Crescent Cutoff Road and Highway 97 is the approximate low point in the planning
area. The low point elevation is 4,460 and the proposed wastewater facility property
elevation to the south is at an elevation of 4,478'.

Geology and Soils

The soils descriptions in the 1983 facilities plan do a good job summarizing the soil
conditions that were field verified by Anderson Engineering & Surveying, Inc. (AES) and
described as follows:

Surface soils of the area consist of coarse to fine pumice which resulted from the
Volcanic eruption of Mount Mazama. Soils are coarse textured pumice soils and
are unsuited for cultivation of crops and are used almost entirely for the
production of Ponderosa pine, grazing, and Wildlife habitat. In the Crescent
vicinity, the permeable pumice soil is underlain at a depth of 6 to 7 feet by a black
and impervious layer of soil believed to be the remains of a former marshy area
adjacent to the original position of the Deschutes River and below the present
level of the river. The high permeability of the pumice soil underlain by the
impervious layer creates a shallow basin for the accumulation of surface water
adjacent to the Little Deschutes River. Water level during late spring at the
Crescent Administrative Center is approximately two to three feet below the
ground surface. In late August or early September, this water level has dropped
to 6 feet or more below the ground surface. This phenomenon is believed to
result from the accumulation of surface originating water such as snow and rain
along the natural slope toward the Little Deschutes River. As the water surface of
the Little Deschutes River rises during spring runoffs, groundwater level in the
adjacent soils rises correspondingly.

According to the USDA NRCS Soil Survey of Crescent, Oregon the soils in the
developed areas within the planning area are primarily pumice and ash (Map Unit 73
and 75). The map unit is described by Natural Resource Conservation Service (NRCS)
as soils relatively high in pumice and ash which do not make good fertile growing soil for
woodlands. The photograph on the following page shows the existing site conditions.
Vegetation consists of sparsely underdeveloped ponderosa pines, antelope bitterbrush,
and needle grasses. The predominate soil type is Lapine gravelly loamy coarse sand
(pumice and ash). The predominate soil is highly permeable and rapid draining. Unless
the site is properly prepared and maintained undesirable plants may compete with
reforestation. Because the coarse textured soil has insufficient anchoring capability
trees are subjected to wind throw (uprooted or broken by the wind). The coarse texture
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of the soil and inherent low fertility of the subsoil and substratum restrict root
development.

Figure 2.6-Existing Site

USDA Saoils reports Soil properties and qualities as follows:

73C—Lapine gravelly loamy coarse sand, 0 to 15 percent slopes
e Map Unit Setting

Elevation: 4,500 to 5,000 feet

Mean annual precipitation: 18 to 25 inches

Mean annual air temperature: 40 to 44 degrees F

Frost-free period: 20 to 50 days
¢ Map Unit Composition

Lapine and similar soils: 90 percent

Minor components: 3 percent
e Description of Lapine Setting

Landform: Lava plains

Landform position (two-dimensional): Summit

Landform position (three-dimensional): Interfluve

Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Volcanic ash and gravel-sized pumice derived from dacite
e Properties and qualities

Slope: 0 to 15 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Excessively drained

Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 99.90 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None
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Available water capacity: High (about 10.5 inches)

e Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 6s
Hydrologic Soil Group: A
e Typical profile
0 to 1 inches: Slightly decomposed plant material
1to 8 inches: Gravelly loamy coarse sand
8 to 25 inches: Extremely gravelly loamy coarse sand
25 to 38 inches: Very gravelly coarse sand
38 to 61 inches: Gravelly coarse sand

The entire soil report is included in the Appendix.
On-site soil investigations were conducted on two different occasions at the proposed
treatment site area. The first was done by using a hand auger boring conducted by

ODEQ staff along with AES and District staff. The auger sample was limited to a depth
of 5 feet. Photographs related to soil sampling are shown below:

Figure 2.7-Soils Test Hole #1

Figure 2.8-Predominate site soils
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Figure 2.6 shows the hand auger being used to bore to a depth of 5 feet. Figure 2.7
shows the predominate site soils to consist of - Tan Pumice Lightly cemented (i.e.
Lapine gravelly loamy coarse sand).

A more in-depth on-site soils survey was conducted by using a backhoe owned and
operated by the Crescent Water District. The test hole was dug on the proposed parcel
for the treatment site and permitted and approved by the Oregon Department of
Forestry. A test pit was excavated in April 2014 to approximately 10 feet deep. The
ground surface elevation at the test pit location was 4,478. No groundwater was
encountered. A photograph and description of the findings are shown in Figure 2.8.

Figure 2.9-Site Soils Test Hole #2

0"to 9 |
Organic Materials |

9” to 36" |
Tan Pumice
High Permeability |

36" to 72" |
Salt & Pepper Pumice
High Permeability

72" to 120" |
Brown Silts, Clay
Impermeable Layer |

Planning Area Climate

The summer days are warm, summer nights cool and dry, and winter climate is
crisp and cold with subfreezing nights. According to the Western Regional
Climate Center (WRCC) Chemult 2 N station, precipitation averages about 21
inches annually, with 3 to 5 inches per month occurring in November through
February, in the form of snow. June, July and August are the driest months,
averaging less than one inch of rain per month. The average daily temperature
range is 26° F low to 58° F high.
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Figure 2.10-Historic Temperature and Precipitation

Table 2.1-Air Quality Index Values

Air Quality

Air quality indices (AQI) are numbers used by government agencies to characterize the
quality of the air at a given location. As the AQI increases, an increasingly large
percentage of the population is likely to experience increasingly severe adverse health
effects. Air quality index values are divided into ranges, and each range is assigned a
descriptor and a color code. Standardized public health advisories are associated with
each AQI range. The EPA uses the following AQI:

Table 2.1 — Air Quality Index Values
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The air quality in Crescent is rated 231 out of 480 communities in Oregon. There is no
air quality station in the near vicinity so the air quality is averaged with other sites in the
area. The graph below shows that the Air Quality in the area is generally good.

Figure 2.11-Historic Air Quality Index

Design and location of the proposed wastewater facilities will consider prevailing wind
directions to minimize objectionable odors.

Water Quality

Surface Water

The Little Deschutes River which is located just outside of the Crescent Sanitary District
boundary, sections of the upper Little Deschutes River, and tributary streams are
protected under the Federal Wild and Scenic Rivers Act (Act). In 1988 Congress
designated a 12-mile section (RM 84 to RM 97) at the headwaters of the Little
Deschutes and a 10-mile section of Crescent Creek (from Crescent Lake Dam
downstream to County Road 61 crossing) as Wild and Scenic Rivers. See Figure 2.11.
Big Marsh Creek from the headwaters to the confluence with Crescent Creek is
designated as a recreation stream under the Act. The U.S. Forest Service has
developed management plans for these streams that outline measures to protect and
enhance key resource values cited in the Act’s designation (Deschutes National Forest,
2001). The Wild and Scenic River plan includes resource management goals for
scenery, vegetation, geology and hydrology, wildlife, fish habitat, recreation, roads and
access, and water quality. The Little Deschutes River headwaters are within Klamath
County and the river flows north into Deschutes County; a portion of the eastern edge of
the sub-basin is in Lake County. Major tributaries include Crescent and Paulina Creeks,
and headwater tributaries Clover, Hemlock, Rabbit and Big Marsh Creeks. A major
concern about the water in the river downstream, near Sun River and La Pine areas, is
unusually high temperatures in the summer and the abnormal growth of algae.

Groundwater

Nitrate levels in the ground-water aquifer are increasing due to contamination from
residential septic systems. The area’s highly permeable, rapidly draining soils and high
water table with relatively cold water temperatures are not suitable for large numbers of
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septic systems. Nitrates, a by-product of septic systems and an indicator of human
pathogens, are poorly retained in the fast draining soils and do not easily break down
with the cool water temperatures. This contamination has public health implications
because groundwater is the sole source of drinking water for area residents. The U.S.
Geological Survey, in cooperation with Deschutes County and ODEQ, studied the
movement and chemistry of nitrate in the aquifer and developed computer models that
can be used to predict future nitrate levels and to evaluate alternatives for protecting
water quality. Other studies indicated that there are problems with groundwater loading
of nitrogen. Groundwater sampling was conducted as a part of the 1999 Wastewater
Facilities Plan Update. Nitrate concentrations as high as 13 mg/L were detected at the
central core of the community near the commercial district. The maximum contaminate
level established by the EPA for drinking water is 10 mg/L. A copy of the nitrate
sampling report is included in the Appendix. Funding was not available to perform
groundwater sampling for this report and the 1999 report is the most recent data
available.

Figure 2.12-Little Deschutes River Basin

Flood Plains

The Federal Emergency Management Agency (FEMA) has defined the extent of the
100-year flood boundary in order to establish actuarial flood insurance rates and to
assist communities in efforts to promote sound flood plain management. The proposed
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sewer district is not within a designated floodway or flood plain. The planning area is
Zone C (area of minimal flooding). This includes the areas of Gilchrist and West
Crescent.

The areas adjacent to the river are in Zone A within the 100 year flood plain, but these
areas are outside of the project planning area. See FEMA FIRM map 410109-0175B in
the Appendix.

Wetlands

A search of the U.S. Fish and Wildlife Service National Wetland mapping online
database revealed that there are no regulated wetlands within the boundaries of the
District. There are freshwater emergent mapped wetlands within the high water lines of
the little Deschutes River. No ground disruption is planned in this area. Refer to the US
Fish and Wildlife National Wetlands Map in the Appendix for the referenced Geographic
Information Systems (GIS) mapping, which was the basis for this determination. Based
upon general field observations made during the geotechnical site investigation, no
unmapped regulated wetlands were identified within the proposed planning area. Test
holes at the proposed wastewater facility site indicate that redox features are not
present in the top 24 inches of soil (not much anaerobic activity). Also the site had no
evidence of hydrophytic plant life. It should be noted that The National Wetland
Inventory (NWI) program is a U. S. Fish and Wildlife Service wetland mapping program.
NWI maps provide a basic level of information regarding location, type and size of
wetlands for the entire United States. The NWI data includes attributed information on
wetland system, sub-system, class, water-regime, and special modifiers indicating the
general length of time water may be expected to exist in a wetland. Other special
modifiers include water chemistry, soils, and manmade features and disturbances.
There are limitations to using NWI maps, as the mapping data are incomplete. The data
are also limited by the accuracy of the aerial photography interpretation and mapping.
Frequently wetland areas are missed by interpreters and not mapped as wetlands, and
sometimes non-wetland areas are identified as wetlands on the maps. Due to these
inconsistencies a wetland delineation of the project areas will need to be completed
after selection of the preferred project alternative.

Historical and Cultural Resources

The planning area has a very high probability for cultural resources based on known
historical use of the area and previous experience evaluating the potential for cultural
resources for similar projects in the area. A cultural resource study was conducted on-
site and in cooperation with the State Historic Preservation Office in August 1982 (1983
Wastewater Facilities Plan). No impacts on historical and archeological sites were found
for the wastewater project proposed at that time.

A Cultural Resources Technical Report will need to be completed for the selected
alternative. Pipe corridors will need to be adjusted to minimize potential effects on
cultural resources. Areas that have been previously disturbed will be favored in
selection of pipe corridors. Inadvertent discovery procedures and guidelines will need to
be developed for construction activities, in conjunction with the State Historic
Preservation Office. The cultural study will also include input from local Tribes.
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Flora and Fauna

The Little Deschutes River Sub-basin supports a variety of resident and migratory
wildlife species, including songbirds, waterfowl, reptiles, amphibians and mammals.
There are no known endangered species listed within the project area. Due to the
nature of the environmental sensitive areas and potential for listed threated species to
be present within the planned project areas, an assessment of the wildlife will need to
be completed after selection of the preferred project alternative.

The low fertile volcanic soils in the upland areas generally limit native vegetation to
conifers such as Lodge Pole and Ponderosa Pines, interspersed with Antelope
Bitterbrush and Needle Grasses. No federally listed threatened or endangered plant
species are known within the Little Deschutes watershed. There are plant species listed
as species of concern with the US Fish and Wildlife Service, and species listed as
threatened and candidates for listing by Oregon Department of Agriculture.

Water System

The majority of the planning area receives water service from the Crescent Water
Association Water System (PWS ID#00244). The existing water system has 1.8 cubic
foot per second (cfs) water rights and delivers water to 315 services from two separate
wells, Well #2 and Well #3. The system also has a backup, Well #1, which is listed
inactive except for emergency purposes. Infrastructure can currently deliver up to
120,000 gallons per day (GPD) at 700 gallons per minute (GPM) with a residual
pressure of 75 pounds per square inch (psi). Static pressure in the planning area is in
the range of 70 to 80 psi. The water system serves residents in both Gilchrist and West
Crescent, outside of the District’'s boundary. The majority of homes in the planning area
utilize the water system. There are only 3 to 4 domestic use wells located within the
planning area.

Well logs for area wells were obtained from the Oregon Water Resources Department
website (apps.wrd.state.or.us/apps/gw/well_log) and are noted on the map included as
Exhibit F in the Appendix. Copies of the well logs are also included in Exhibit F. The
public water supply wells for the Crescent Water District are shown on the Exhibit F
map as Wells 1 and 2 located on the east half of Section 30 and Well 3 located in the
NE Y4, NE ¥4 of Section 1 directly west of the proposed treatment facility. All drinking
water in the community is supplied by the Crescent Water District and protecting the
chemical quality of the water derived from these wells is of the utmost importance.

There are two different water-bearing units or aquifers near Crescent; a shallow alluvial
aquifer that is underlain by and separated from a series of basaltic lava flows, cinder
deposits, and related volcanic rocks. The shallower aquifer is apparently hydraulically
connected to the Deschutes River and water levels in it are within a few feet of the land
surface. In comparison, water levels in the District wells tapping the deeper basalt
aquifer are approximately 265 feet below land surface, such that there is as much as
200 feet of unsaturated geologic material separating the shallow alluvial aquifer from the
deeper basalt aquifer.

Groundwater flow in the basalt aquifer is to the northeast generally following the course
of the River (USGS Water-Resources Investigation Report 02-4015). This report also
indicates the reach of the River near Crescent loses approximately 15 cubic feet per

Crescent Sanitary District Page |22
Wastewater System Engineering Report



second which contributes to the high groundwater table at the center of Crescent, along
with this being a local topographic low. A mill pond impounds the River for the mill
operations located in Section 19 and it probably contributes to the high groundwater
table beneath the community.

Given a northeasterly groundwater flow in the basalt aquifer, Wells 1 and 2 are directly
down-gradient of the locally contaminated shallow aquifer. If there is currently
significant downward migration of water from the shallow alluvial deposits through 200
feet or more of unsaturated geologic materials (a number or volcanic flows, etc.) then
elevated concentrations of nitrates in the shallow aquifer beneath Crescent would have
been expected to already have been detected in these wells. However, at this point in
time there is no evidence of nitrate degrading the chemical quality of the water in the
deeper basalt aquifer indicating there is no easy path for the migration of the
contaminated shallow water to the deeper basalt aquifer, although the potential may
exist.

From the available data, Wells 1 and 2 are down-gradient from the known nitrate
contamination in the shallow aquifer beneath the community. Consequently, it appears
there is more of a risk for them to be affected than for Well 3 to be contaminated by the
effluent from a properly operated treatment facility located slightly down-gradient of it.
The proposed treatment ponds will be lined and the principal risk to Well 3 would be
from irrigation using the effluent. However, the risk is very low for a well-managed
facility with adequate irrigation area. Typically, irrigation with effluent results in nitrogen
application rates of 10 to 50 pounds per acre per season, which is used up by the
plants. These application rates are minimal compared to typical fertilizer application on
farm land of 100 to 300 pounds per acre.

Risk of contamination is low for Well 3; however, moving the well would remove any risk
and help with the stigma attached to a well near the treatment facilities.

If the District chooses to remove all risk of associated with Well 3, it could be moved
further west to Highway 97 or across the highway, where the northeast groundwater
gradient would further diminish contamination potential. The financial impact of moving
the well would be to increase project costs by approximately $100,000.

Replacing Well 3 might be justified in any event because its construction details are a
little sketchy and the casing diameter limits the size of pumps and therefore, the output
from the well. There are three well logs for the well. The first log (KLAM 458) indicates
the well was originally drilled to a depth of 285 feet. 12-inch diameter casing was
installed to a depth of 138 feet and a sanitary seal placed to a depth of 20 feet. An 8-
inch diameter liner was reportedly installed to a depth of 285 feet, with perforations from
165 to 175 feet; however, these perforations are approximately 90 feet above the static
water level. The log also states that “loose strata [were] cemented off” from 140 to 260
feet but there is insufficient information provided to evaluate the effectiveness of these
cementing procedures to act as an annular seal. The second log (KLAM 10261) relates
to an attempt to perforate the 8-inch diameter casing from 275 to 285 feet. During the
course of the work, it was determined the casing previously reported to have been
installed to a depth of 285 feet was installed to a depth of 250 feet and no additional
work was performed at that time. The third log (KLAM 10536) reports deepening the
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well to a depth of 296 feet and installing a 6-inch diameter liner from a depth of 236 feet
to 296 feet, perforated from 266 to 296. The 6-inch diameter liner limits the output of
pumps that can be installed in the well.

Utilities and Fire & Life Safety

Other utilities within the planning area include telephone service by CenturyLink,
electrical service by Mid-State Electric, natural gas provided through Cascade Natural
Gas, and garbage service provide by Wilderness Garbage Service from La Pine. The
Klamath County Sheriff Office provides police protection and Crescent Volunteer Fire
District provides fire and emergency services. Highway 97 runs directly through
Crescent and the nearest airport is Roberts Field located 120 miles north in Redmond,
Oregon.

Other Environmental Issues

The environmental review will also need to consider removal of forest lands from forest
use, the rezoning of the proposed facility property, and the access easement from the
US Forest Service. These issues are currently being explored by the District and the
results will be incorporated into the environmental review.

2.3 Growth and Population

Future projected growth and population along with estimated sewage flow and waste
loads are estimated to provide a basis for design of the collection system and treatment
capacity necessary to accommodate existing development and future growth over the
next 20 years.

Current population and flow estimates in the planning area include consideration of
West Crescent and Gilchrist since these areas will need to address their wastewater
treatment facilities due to aging infrastructure and potential contamination of the Little
Deschutes River Basin. The District understands that it may be financially necessary to
connect additional users outside the current District boundary in order to finance and
pay for the project.

Current Population

Residential population and income demographics are available for incorporated
communities conducted by the US Census Bureau. Since Crescent is a rural
unincorporated community there is little accurate growth and population data, so the
data needs to be estimated using available County wide information. Historical water
system information can be used to predict future growth and user trends in the sewer
system. The Crescent Water Association currently provides water to 315 service
connections both within the District and outside the District to the West Crescent Area.
The current census data indicates the population averages 2.5 people per household.
Using this per unit or service connection with the water district statistics equates to 790
people. Gilchrist has its own water system and supplies water to 210 residences. This
puts the population of the surrounding area at approximately 1,000 people which
includes Crescent, West Crescent, and Gilchrist.
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Growth Rate

Based on historical census data and population forecasts as prepared by the Office of
Economic Analysis, Oregon Department of Administrative Services Economic Analysis,
Department of Administrative Services, State of Oregon, the growth rate in communities
in Klamath County averages 0.42% per year and Deschutes County averages 2.0% per
year from 1980 to 2050. The growth rates for sizing the Crescent Sanitary District’'s
facilities will be current population, plus a 20 year forecast based on projected census
data. Ultimate build-out population is the population that would result if all land within
the District boundary is developed.

The ultimate build-out (UBO) is a moving target and difficult to predict when build-out
will occur, therefore ultimate build out is not used for the population projection since
growth in the rural areas is projected to be below build out levels by the Department of
Administrative Services. However, UBO does allow some comparisons and
consideration for collection system sizing.

A planning growth rate of 3% per year was assumed in the 1999 Facilities Study and
update. The reasoning behind this growth rate is that the existence of a community
sewer would create a 3% growth rate. According to the 1999 and 2007 facility plan
update there are potential developments being planned that could allow a 3% growth
rate to be reached and exceeded with a community sewage system. Even if the
developments are established the likelihood that they will build-out is doubtful. This has
been seen throughout the Central Oregon recreational properties real estate market.

The growth rate will most likely resemble the growth rate established for Deschutes
County over the next 20 years which was forecast to be 2.0%, since the area is more
connected to the Bend/La Pine area than to Klamath Falls. Once a new community
sewer system is installed in the planning area some expansion will probably occur as
property previously denied due to septic issues becomes available for development.

Many small communities in eastern Oregon have seen a decline in population over the
past 25 years due to loss of timber related jobs and other factors. AES has spent 30
years working with small communities, and our experience is that population has
remained relatively flat. This has been illustrated by the declining enrollment numbers
in rural schools. However, some type of reasonable projection must be made for 20
year and 40 year planning periods. If funding for the project utilizes any USDA Rural
Development funds a 40 year planning period is required.

Population forecasts for Klamath County to 2050 as noted by the Department of
Administrative Services results in a growth rate of 0.42% per year for Kamath County.
The Klamath County Planning Department has not developed any projections for the
planning area; however, they felt 0.42% was low. Since the planning area is a unique,
partially developed area comparing it to County wide percentages is not accurate since
growth will most likely be concentrated in developed areas. A 0.42% growth rate is only
87 more people in the planning area in a 20 year period or 182 in a 40 year period.
Sizing a system of this magnitude for such a small amount would be a mistake and
result in very little cost savings. A growth rate of 2% results in a population of 1,500 in
the 20 year period and 2,200 in the 40 year period. A growth rate of 2% will be used in
this report to support further analysis. This growth rate is reasonable, will ensure
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adequate facility capacity, and will result in a more realistic facility according to the best
population forecasts available.

Equivalent Dwelling Units (EDU)

An EDU, also known as an equivalent residential unit (ERU), is the average wastewater
flow received by the proposed treatment facility for one single family residential housing
unit and referred to as the level of wastewater service provided to a typical rural
residential dwelling. EDU are the basis for computing system development charges
(SDC) and sewerage rates. They are also useful for planning purposes since EDU give
an indication of the impacts of nonresidential development. OBDD-IFA requires a
wastewater flow of 7,500 gallons per month, whereas ODEQ and USDA-RD is based on
actual usage and recommends a design flow rate of 150 gallons per day per capita.
Assuming 2.5 capita per household this equates to 11,250 gallons per month a 50%
difference from the 7,500 gallon criteria.

Table 2.2 below summarizes the Equivalent Dwelling Units (EDU) that are within the
District’'s boundary from data derived from the Crescent Water Association. Table 2.2
summarizes the current system users and flow rates and number of EDU for
Residential, Commercial, Industrial, and Public usage using the criteria discussed in this
section. Since there has been relatively minor growth within the area over the last 8
years, information provided in the 1999/2007 Facilities Plans is still relatively valid and is
summarized below with minor modifications based on current design criteria.

Table 2.2 Equivalent Dwelling Units Summary Table

# of Users Usage Usage per EDU'S
Type of User (Hookups) (gallonsijear) User(galflgonI:/year) (RD)! EDU'S (IFA)*
Residential* 211 19,340,534 91,661 143 215
Commercial 23 4,527,232 16,403 34 50
Industrial 5 1,902,658 380,532 14 21
Public 2 761,063 380,532 6 9
Totals 241 26,531,487 869,127 197 295

*The Residential data includes both permanent and seasonal homes. The number of
permanent versus seasonal residential users is not readily available at this time. This
information will be determined during the income study.

Water usage is not always directly related to waste flow as industrial users may use
water for log watering, dust control or other uses that do not enter the waste stream.
The same is true for some commercial and public users. However, it is a basis for
determining rates and other charges.
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Ultimate Build-Out (UBO)

Ultimate build-out is an estimate of the amount and location of potential development for
an area. Performing a build-out analysis identifies the holding capacity of the land. The
build-out calculation provides the supply of development for forecasting future land use
growth. Build-out applies land use or zoning assumptions about density to the available
land area. The build-out calculations deduct land due to physical constraints to
development (e.g. sensitive natural resources), potential infrastructure dedications (e.qg.
streets, public open space, or storm water management structures), and practical
design considerations (e.g. lot layout inefficiencies). Ultimate build-out (UBO) estimates
are used for sizing sewer collection piping. Buried sewer lines are generally assumed to
have a life expectancy of 50 years. It is disruptive and expensive to dig up undersized
lines for replacement with larger pipes; therefore, buried sewer lines and other
infrastructure are typically sized for ultimate build-out. Build-out calculations multiply the
land area by density factors. Residential density is most often expressed as residential
dwelling units per acre. The UBO population and EDU are computed based on land use
zoning.

The Klamath County Comprehensive Plan currently restricts partitioning land less than
two acres in the area. After a public sewer is constructed in Crescent, it is possible that
the residential zoning will be rezoned to allow for smaller lot sizes since septic systems
will no longer be installed. This will allow for more density of lots and potential higher
growth. Installation of a community sewer system will also open the door to the potential
for recreation resort properties that have been in planning for many years, but tabled
due to the absence of a sewer system.

The timing and magnitude of development on these larger properties within the area is
difficult to estimate. If estimates are too conservative, the final alternative may be more
costly and capacity will never be utilized. However, if not enough capacity is planned
for, costly upgrades may be required before the collection system has met the useful life
of the facility.

The larger private parcels of land within the Crescent area have had the same level of
use for decades and may remain for future decades as well. However, as development
pressure increases for more recreational properties in the area it may spur more growth.
Because of these factors the timing for reaching build-out conditions is difficult to predict
in the Crescent area. Using the forecast growth rates puts build-out at least 50 years
into the future. The 1999/2007 Facilities Plans’ assumptions for forecasted growth,
build-out, and EDU are reasonable and are summarized in the tables below, with minor
revisions.
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Table 2.3 Ultimate Build-Out

Crescent
Zerrfing District EDU per Total Residen.tial
Area(AC) AC EDU Population
RI 374 4.35 1,627 4,068
RUC-C 74 5.6 414 -
RUC-I 12 34.4 413 -
F 50 0 0 0-
Total 510 0 2,454 4,068
Based on 4.35 EDU per Acre with 1 EDU=2.50 capita.
West Crescent
Zerriing District EDU per Total Residen.tial
Area(AC) AC EDU Population
RI 358 4.35 1,557 3,893
RUC-C 0 5.6 0 -
I 16 37 592 -
= 0 0 0 0-
Total 374 0 2,149 3,893
Gilchrist
Zoning District EDU per Total Residen.tial
Area(AC) AC EDU Population
RI 89 4.35 387 968
RUC-C 0 5.6 0 -
I 19 37 413 0
F 0 0 0 0
Total 510 - 800 968

This results in a build-out population of 8,929 at build-out of the areas based on
available land area.

2.4 Reasonable Growth

The planning area includes the Crescent Sanitary District, West Crescent (currently
outside the District boundary, but inside the water district boundary), and Gilchrist.
There has also been some planning for destination resorts in the West Crescent area
pending sewer system installation. Table 2.4 below summarizes the necessary growth
capacity for the system based on the current census statics for 20 year and 40 year
planning periods. Any new private development would pay for the additional capacity
through connection fees and/or system development charges that will need to be
established by the District. New development would also be responsible for the
installation of collection system main lines and connection to the District’'s system.
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Table 2.4 Growth and EDU Summary

Parameter Crfesc.ent iz Gilchrist Totals
District Crescent

Current Population 535 254 210 999
20 Year Projected
Population at 2% Growth e S EHS e
40 Year Projected
Population at 2% Growth k8 e 41 B
20 Yr Projected EDU — IFA 438 232 206 876
Basis
40 Yr Projected EDU — IFA 651 344 305 1,300
Basis
20 Yr Projected EDU — RD
Basis 293 153 135 581
40 Yr Projected EDU — RD
Basis 435 227 201 863
Build-Out Population 4,068 3,893 968 8,929
Build-Out EDU 2,454 2,149 800 5,403

Does not include the potential destination resort properties estimated at 592 EDU, Population
1,504. EDU based on population of 2.5 per household.

The above results show a large difference between projected population and build-out
figures. The possibility of a destination resort is not included in these estimates as a
development of that magnitude would have resources to help the District modify the
treatment system if required. Including the destination resort at this time would place a
large burden on the existing users.

The projected design flows, based on 11,250 gallons per month and 7,500 gallons per
month, are noted below, shown in Gallons per Day (GPD).

20 year population growth:
876 EDU @ 7,500 gallons per month equals 219,000 GPD, IFA Basis
581 EDU @11,250 gallons per month equals 218,000 GPD, RD basis

40 year population growth:
1,300 EDU @ 7,500 gallons per month equals 325,000 GPD, IFA basis
863 EDU @ 11,250 gallons per month equals 323,600 GPD, RD basis

Build-Out:
5,403 EDU @ 7,500 gallons per month equals 1,300,000 GPD, IFA Basis
5,403 EDU @ 11,250 gallons per month equals 2,000,000 GPD, RD Basis

This is a huge gap in projected data in comparison with the build out figures. However,
build-out data is unrealistic unless some major change or large development is made.
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Based on current trends and past experience the population projection of 2% is
reasonable and will result in a more affordable project to service the needs of the area.

Since a combination of agency funding including IFA and USDA RD will most likely be
required to construct the project, the 40 year projected flows of 325,000 GPD are
recommended. This will allow compliance with all agency requirements, encompass the
entire planning area of Crescent, West Crescent, and Gilchrist, and ensure adequate
treatment facilities for the future.

If West Crescent and/or Gilchrist were omitted from the treatment system capacity
calculations, the cost savings would be minimal when compared to the overall project.
Since much of the treatment system will have the same fixed costs for power, pumps,
piping, land acquisition, fencing, etc., the only savings realized in the construction would
be the pond construction itself. (Treatment ponds are further discussed later in this
report).

For example, if West Crescent flows are dropped the results would be 227 EDU’S at 2.5
persons per EDU resulting in 567.5 people. As a rule of thumb a treatment pond will
handle roughly 294 people per acre, so the savings in lagoon construction is about 2
acres. Reducing the lagoon size by 2 acres will save only in earthwork and liner costs,
about $140,000 or 6% of the treatment facility costs as noted later in this report.

For this reason the larger flow is recommended for planning at this time. This will result
in an adequate facility and prevent overloading issues in the future, which is a common
problem for small communities.

2.5 Community Involvement

The current District Board Members have been very proactive at involving the
community and other stakeholders in the project planning. On April 9, 2014, the District,
along with ODEQ and AES held a Town Hall meeting to discuss questions and
concerns that the community may have regarding the District’s future direction. At this
meeting current plans for the development of the system and financing were discussed.

Other public meetings were also held as the facility plan was developed. Additional
meetings with agencies and funding agencies have been held since January 1, 2015 to
discuss how best to move ahead with the project. It is important at this time to keep the
project moving as it has been on the table and discussed for many years. The current
Board Members are also part of the community, and want to do what is best for the local
community.

This includes, but is not limited to, economic growth and stability for the area as well as
protection of the local cultural and environmental resources. The Board Members, led
by the current President, Cher Dolan, have let the community know that their concerns
are important and will be integrated into this current plan. ODEQ has also held
numerous public education meetings within the area to educate the community about
how on-site septic systems are affecting the local environment and drinking water
resources.
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3.0 EXISTING FACILITIES

3.1 Existing Facilities

The Crescent Sanitary District area does not have a centralized sewage collection
system. Existing development within this area currently utilizes individual on-site
sewage disposal systems. The condition of each individual system is unknown. What is
known is that the existing drain fields are creating a potential health hazard due to the
elevated levels of nitrogen present in the groundwater table. Some of the commercial
properties (for example, gas stations) use portable toilets during the tourism season to
alleviate the strain on the system. The high groundwater and highly permeable sandy
soil conditions create very poor conditions for installation of new on-site sewage
systems or repair of existing systems. A groundwater sampling report was prepared by
Geotechnical Resources, Inc. (GRI) in 1999. The results found that nitrate levels range
from Non Detected to 13 mg/L, which exceeds EPA set safe drinking water standards of
10 mg/L. A copy of the study is included in the Appendix as Exhibit E.

The community of Gilchrist on the north boundary of the District has a centralized sewer
system which serves a population of 230 people. The collection system was installed
prior to 1970 and consists mainly of vitrified clay pipe. The sewage is discharged into a
sewage treatment plant that was constructed in 1972 and includes three one acre
facultative lagoon cells, and a drain field consisting of approximately 4,200 lineal feet of
disposal trench. The average flow measured from 2012 to 2013 was 12,788 gallons per
day (GPD) (permitted flow is 60,000 GPD).

The treatment plant is located adjacent to the Little Deschutes River on tax lot 101 in
the Southwest Quarter of Section 17 and the Southwest Quarter of Section 18,
Township 24 South, Range 9 East, of the Willamette Meridian. The system is permitted
with WPCF Permit #102198 with ODEQ. In 2006 the ODEQ amended the WPCF permit
requiring that the Gilchrist system be monitored for water quality specifically for nitrate
contamination and heavy metals to the groundwater. Gilchrist Sewer Company has
contracted with EGR & Associates, LLC to sample, test, and report the results to the
ODEQ. The most recent 2012-2013 assessment noted 14 instances of levels exceeding
EPA’s maximum level of 10 parts per million (ppm) nitrates in the groundwater
monitoring wells. Copies of the ground water monitoring reports are on file at the Bend
ODEQ office for examination. The ODEQ is currently in a pending mode as regards the
situation in Gilchrist. The Gilchrist Sewer Company continues to perform groundwater
monitoring according to their permit, but their current MAO has expired. ODEQ will not
move forward with a re-negotiated MAO until they know if Gilchrist will be connecting to
the proposed Crescent project. ODEQ is aware, from the monitoring results, that there
are high nitrate values entering the groundwater between the drain field and the river. If
Gilchrist does not connect to the Crescent system, or the Crescent system is not
constructed, ODEQ will re-negotiate the MAO and Gilchrist will be required to perform
an engineering study and reduce the nitrate levels. For funding purposes, ODEQ
currently considers the Gilchrist system to be in violating of their groundwater rules. An
email from ODEQ is included in the Appendix as Exhibit M.

The community of West Crescent also does not have centralized sewerage facilities and
the residential properties are served with on-site septic systems. West Crescent has
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high ground water, shallow aquifers, and very permeable pumice sandy soils. The
housing density in the West Crescent area is located closer to the riparian Little
Deschutes River Basin’s sensitive wetland areas. The concern is that nitrogen released
from on-site septic systems may not only contaminate groundwater that supplies
drinking water, it may also make its way into the surface water, where nitrogen is known
to decrease dissolved oxygen and have an adverse affect on pH levels in the river. This
can cause increased algae plumes that remove oxygen needed by plants, fish, and
animals to sustain a healthy eco-system.

3.2 Wastewater Generation

Future projected sewage flow and wastewater loads are estimated to provide a basis for
design of collection system and treatment capacity necessary to accommodate existing
development and future growth over the next 20 to 40 years. The planning area has
been broken down into sub areas to better define and estimate population and growth
characteristics. The sub areas are designated as Crescent Sanitary District, West
Crescent, and Gilchrist.

The District has discussed at length the best approach for their community and the
surrounding communities. At this time the District Board wants to evaluate the
feasibility of developing a collection system for the Crescent Sanitary District, the West
Crescent area, and include the Gilchrist area by constructing a connection line and
associated pumps to accept the Gilchrist sewerage. The existing Gilchrist collection
system would still be utilized and would receive no upgrades. This would allow the
treatment facility at Gilchrist to be abandoned.

The Gilchrist area would need to be annexed into the Crescent Sanitary District or
organized as a separate public utility district. The funding options available for the
project do not allow costs associated with private entities, and it is not feasible for the
District to pay the costs associated with the Gilchrist connection line. If Gilchrist was not
annexed into the District, alternative funding (commercial loan, etc.) would need to be
obtained. The West Crescent area would also need to be annexed into the District
boundary. The potential annexation process is discussed further on Page 65.

The assumptions and methodology used to develop the system design criteria was
established in the District’s Facilities Plan and is summarized in Table 3.1.

Table 3.1 Wastewater Treatment System Design Criteria

Parameter C[;;esicr:ﬁ: rt't Crvevsecs(;n ¢ Gilchrist Totals
40 yr. EDU'S 651 344 305 1,300
Daily Flow (GPD) 163,000 86,000 76,000 325,000
BODs (pounds per day) 277 146 130 553
Daily Design Flow (GPM) 113 60 53 226
E%af';gifign Fleres (1) 170 90 80 339

BOD - Biochemical Oxygen Demand is the amount of oxygen needed for waste decomposition.
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ODEQ & RD recommend a minimum average flow per capita of 150 GPD, and OBDD-
IFA recommends a minimum flow rate per EDU of 7,500 gallons which is equivalent to
250 GPD per EDU.

3.3 Financial Information

The service area for the proposed project will be the current Crescent Sanitary District,
West Crescent, and Gilchrist. This will be the area used when completing the income
study required for funding approval.

Since there are currently no physical facilities installed for sewer collection and disposal,
there is no formal rate structure at this time for the District. The lots within the District
boundary are currently taxed through the Klamath County Assessor with a tax levy.
2012-2013 tax revenue for the District was $15,266. This works out to $4.42/EDU per
month. A copy of the District’s current budget is included in the Appendix.

Project Financing:
The District has been meeting with the Regional Solutions Team to determine how best
to finance the project. Most likely the financing will be a combination of several sources.

Oregon Business Development Department — Infrastructure Finance Authority
(OBDD-IFA)

Currently the District is exploring Community Development Block Grant (CDBG) funding
through OBDD-IFA. Federal CDBG program rules limit program assistance to activities
that are necessary to benefit current resident in a primarily permanent residential area.
The program also requires meeting the federal objective of serving low and moderate
income (LMI) persons. This means the service area of the system must serve an area
that is comprised of over 51% LMI permanent residents both currently and in the future.
Income levels in the Crescent area may not meet this requirement. “Low income”
means income equal to or less than 50 percent of the area median (adjusted by family
size). “Moderate income” means income equal to or less than 80 percent of the area
median (adjusted by family size). Applicable income limits are determined by the United
States Department of Housing and Urban Development (HUD) on an annual basis for
all Oregon counties and metropolitan statistical areas. Because the Crescent area is
unincorporated there is no current data available to determine the median income in the
area. In order for the District to be able to apply for CDBG funding an income study will
be required by the funding agencies to determine the community’s income level. The
maximum grant available through the program is $3,000,000.

OBDD-IFA also offers low interest loan options, through the Water/Wastewater
Financing Program. The loan program funds the design and construction of public
infrastructure needed to ensure compliance with the Safe Drinking Water Act or the
Clean Water Act. In order to be eligible for funding a system must have received, or is
likely to receive, a Notice of Non-Compliance by the appropriate regulatory agency.
The maximum loan term is 25 years and the maximum loan is $10 million. Grants of up
to $750,000 may be awarded based upon a financial review and must be matched 1:1
with a loan from the program. The annual interest rate for these loans is 3.96%. A
median household income survey is also required for this program, to determine what
the required affordability rate is and any potential for grant assistance.
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U.S. Department of Agriculture—Rural Development (RD)

RD offers affordable funding to develop essential community facilities in rural areas.
They offer direct loans options with terms up to 40 years at an annual interest rate of
3.25%. Grant assistance is also provided on a graduated scale with smaller
communities with the lowest median household income being eligible for projects with a
higher proportion of grant funds. An income study of the project area would determine
how much of the project would be eligible for grant assistance.

Oregon Department of Environmental Quality (ODEQ)

ODEQ provides water/wastewater funding options through the Clean Water State
Revolving Fund. The Fund provides low-cost loans to public agencies for the planning,
design or construction of various projects that prevent or mitigate water pollution.
ODEQ partners with Oregon communities to implement projects that attain and maintain
water quality standards, and are necessary to protect recreation, fish habitat, boating,
irrigation, drinking water and other beneficial uses. A wastewater treatment facility is an
eligible project under this program. These loans are offered for 20 years and the
current annual interest rate offered is 2.12%. As with the other funding agencies,
reduced interest rates may be available depending on the income levels in the project
area.

4.0 NEED FOR PROJECT

4.1 Health, Sanitation, Environment
In 2013 the South Deschutes/North Klamath Groundwater Protection Project Steering
Committee findings for the region where summarized as follows:

“The area’s shallow, unprotected groundwater and pumice-based sandy soils mean that
water soluble substances put on or in the ground will likely end up in the groundwater.
While fertilizers, pesticides and livestock manure can contribute contaminants to the
groundwater, most groundwater contamination comes from individual on-site septic
systems. All types of on-site systems in the region — standard septic, sand filter and
ATT systems --discharge contaminants into the ground. Over time, many of these
contaminants drain through the sandy, porous soil and reach the groundwater, which
can be as low as two feet below the ground surface in some areas. Compounding the
risk is the fact that there are about 14,000 properties in the area with over 75% of the
properties in neighborhoods having parcels of 2 acre or less in size. Add in the fact that
there is minimal precipitation in the area to dilute contaminants and the problem
becomes clear: too many septic systems are discharging to porous soil and over time
there will be increasing contamination of the shallow vulnerable aquifers that many
people are using as their drinking water supply.”

The committee identified on-site sewage disposal as a potential public health risk in the
area and required property owners to either upgrade non-compliant on-site sewage
disposal systems or connect to a centralized sewer system when it becomes available.
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A study conducted by U.S. Geological Survey and published under Fact Sheet 2007—
3103 December 2007 in the Deschutes County’s La Pine area which has similar
conditions as Crescent stated the following:

“Large areas of the shallow aquifer will have nitrate concentrations above 10
ppm, and more nitrates will be carried into streams by groundwater.

If residential development proceeds as planned and no efforts are made to reduce
the rates of nitrate loading from septic systems, loading is projected to increase 52
percent above 2005 rates. Computer model simulations of this future scenario show
that:

1. Peak nitrate concentrations will exceed 10 ppm over large areas of the shallow
aquifer. On average drinking water in those areas will be composed of at least 22
percent septic system effluent.

2. The highest nitrate concentrations will be near the water table, but many wells
that draw water from the upper 50 feet of the aquifer will be at risk for nitrate
contamination.

3. It will take decades for peak concentrations to occur and decades for
concentrations to subside if nitrate loading is reduced.

4. Increasing amounts of nitrate from septic systems will be carried into the
Deschutes and Little Deschutes Rivers by groundwater.

The computer model integrates the current understanding of nitrogen geochemistry,
hydrology, and geology of the aquifer underlying the La Pine area. The model was
tested by simulating past ground-water levels, ground-water travel times, ground-water
discharge to streams, and ground-water-quality conditions and then comparing the
model results with measurements made in the study area. The simulated conditions,
including past ground-water nitrate concentrations, matched measured conditions within
acceptable limits. These results indicate that the model has sufficient accuracy to be a
valid tool for evaluating the potential effects of septic systems on future ground-water
quality.”

4.2 Aging Infrastructure

Many of the septic systems in the Crescent and West Crescent areas were installed
decades ago when there was little or no regulatory oversight addressing system siting
criteria, design, installation, and maintenance. The poor condition of the on-site sewage
disposal systems in the Crescent area and the effect on public health and the
environment has been an on-going concern. According to ODEQ, during the late spring
and early summer roadside ditches in the area have sewage contaminated water in
them. Water supply meter boxes have been tested in the past by water system
operators with positive results for fecal coliform. People have complained for a number
of years about a sewer smell lingering throughout the area. The rapidly draining soils in
the area allow waste water to move directly from leaking septic tanks and existing drain
fields. So even though a system may be impacting the shallow ground water the owners
may not notice as there are no backups.

The groundwater monitoring that was conducted within the District in 1998 found that
nitrate levels exceeded EPA drinking water standards set at 10mg/l. This data should be
updated with new ground water monitoring, if the District moves forward with a new
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central system. This will isolate contaminate areas, determine if cleanup is a necessary
part of the construction project, and establish new baseline data for determining the
central system impact on reducing the nitrate contamination.

No future development will be possible in this area using conventional standard type
septic systems. It is very probable that constraints in place in southern Deschutes
County will be applied to this area requiring systems to be replaced with advanced
treatment systems that provide nitrogen reduction. These types of septic systems
would cost individual homeowners around $22,000. This amount of instantaneous cost
would be unattainable to most of the residents.

The Gilchrist gravity sewer piping network was installed prior to 1970 and was
constructed of vitrified clay pipe that has a useful service life of approximately 50 years.
The collection system is approaching the end of its useful life and there are no funds or
assets in place to replace this infrastructure. Also, the sewerage treatment plant that is
located adjacent to the Little Deschutes River is being monitored for groundwater quality
and nitrate levels exceeding EPA drinking water standards set a 10mg/l. ODEQ is
aware, from the monitoring results, that there are high nitrate values entering the
groundwater between the drain field and the river. ODEQ is monitoring the situation
and may require Gilchrist to perform an engineering study and reduce the nitrate levels,
depending on the outcome of the proposed Crescent project. At this time, for funding
purposes, ODEQ considers the Gilchrist system to be in violation of groundwater rules.
Please refer to Exhibit M in the Appendix.

The proposed project will collect the Gilchrist sewerage using the existing collection
system, which will not receive any upgrades. The sewerage will then be transported to
the Crescent Sanitary District via a new collection line and associated pumps. The
existing Gilchrist treatment plant will be abandoned.

Many of the properties in the West Crescent area are located in riparian areas of the
Little Deschutes River. Although there is currently no scientific documentation, there are
concerns that due to the permeable soil conditions and rapid infiltration qualities
present, the Little Deschutes River may be subjected to septic effluent infiltration that
would affect river pH, temperatures, dissolved oxygen, and nutrient rates,. This could
have a detrimental effect on the river's ecosystem. The section of the Little Deschutes
River running through the area is not designated wild and scenic, but sections of the
Upper Little Deschutes River and tributary streams are protected under the Federal Wild
and Scenic Rivers Act (Act). (See Section 2.2 of this report under Environmental
Resources).

4.3 Summary

This project is necessary to protect public health due to sanitation issues and
environmental concerns caused by release of contamination from on-site septic
systems. The project is necessary to protect the water quality, maintain the rural
character of the area, recognize private property rights of existing lot owners, and to
accommodate anticipated growth. The key concerns are as follows:
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Groundwater Quality: The area’s highly permeable, rapidly draining soils and high water
table with relatively cold water temperatures are not suitable for large numbers of septic
systems. Nitrates, a by-product of septic systems and an indicator of human pathogens,
are poorly retained in the fast draining soils and do not easily attenuate with the cool
water temperatures.

Requiring all residents and businesses to upgrade to nitrogen reducing systems would
be cost prohibitive. Installing a central system will protect the local environment and
provide for additional growth which will further spread the burden of paying for the
system. Property values will increase and lots and parcels will be saleable and
developable.

Riparian and Wetland Habitat: Many of the lots and subdivisions are in sensitive areas
near the Little Deschutes River, impacting riparian and wetland habitats that are
important for fish and wildlife habitat and water quality.

5.0 ALTERNATIVES CONSIDERED

There are many different ways to collect, treat, and dispose of wastewater. This section
of the report will examine the different types of sewer system alternatives available to
provide a solution to protect groundwater in the District. The alternatives which were
discussed with the District Board Members are as follows: No Action-continue with
current on-site systems; Decentralized Cluster Systems; Vacuum Collection System;
Low Pressure System with Grinder Pumps; Lower Pressure System with Septic Tank
Effluent Pump (STEP) or Septic Tank Effluent Gravity (STEG); Conventional
Centralized System.

No Action-(On-Site Systems)

Currently all wastewater treatment in Crescent is provided by on-site (septic tanks)
systems. Septic tanks are designed for rural areas with lot sizes of one acre or more. All
types of on-site systems that exist within the District; standard septic, sand filter, and
ATT (alternative treatment technologies) systems, discharge contaminants into the
ground. Over time, many of these contaminants drain through the sandy, porous soil
and reach the groundwater, which can be as low as two feet below the ground surface
in some areas. Due to soil and groundwater conditions, and population density, these
systems are contributing to excessively high nitrogen concentrations in the area, as
demonstrated by groundwater testing (report included in Appendix E). Continued usage
of on-site systems will lead to increased nitrate levels in the groundwater as well as
other harmful heavy metals and pharmaceuticals. Groundwater nitrates can be a pre-
cursor/warning of pharmaceuticals, personal care products, and harmful household
contaminates not eliminated by sewage disposal systems. Nitrates and other harmful
chemicals accumulate in the groundwater over a long period of time, and it can take a
correspondingly long time for nitrate levels to decrease after the source of
contamination has been eliminated. Based on the potential negative environmental
impacts resulting from the “no action” concept, this alternative is not considered
practical, and therefore, is not retained for further evaluation.
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Decentralized Cluster Systems

This alternative would involve the construction of several smaller decentralized
wastewater treatment facilities to serve a small grouping or “cluster” of residential users.
The type of treatment selected for each cluster can vary significantly from more
conventional soil-based treatment to the construction of aerobic tanks, sand filters, peat
filters, or constructed wetlands depending upon site conditions. From both a surface
and groundwater perspective, these systems (if properly sited, installed, and
maintained) can provide a high degree of treatment. However, clustered treatment
systems have the following disadvantages:

Close proximity of cluster treatment facilities to residential users
Development plans should be prepared and followed closely

Restricting future development within the service area

Separate treatment facility required to serve each residential cluster
Requires disposal of effluent into seepage trenches or other similar
dispersal

e Permitting and operator training required for systems over 2500 GPD

Most of the modern cluster systems use alternative treatment technologies to remove
nitrogen and other harmful chemicals. Most systems are expensive to maintain and
cannot remove all of the harmful constituents that are dispersed into underground
disposal arrangements. The soils and high groundwater in the area do no lend
themselves well to these types of treatment technologies. These systems have been
demonstrated and studied in the La Pine area with some success in the right soil
conditions, but not in porous, high permeable, high groundwater conditions. Continued
usage of on-site systems, or development of cluster systems, are not acceptable long
term options, since evidence of groundwater contamination has been documented, and
continued usage of septic tanks and drain fields will lead to increased nitrate
concentrations in the groundwater. Based on the potential negative environmental
impacts resulting from the “Decentralized Cluster System” concept, this alternative is
not considered practical, and therefore, is not retained for further evaluation.

5.1 Collection System Alternatives

When on-site systems are not acceptable, wastewater must be collected for treatment
at a centralized location. Collection systems can be divided into two categories,
conventional and alternative. Conventional collection transports raw wastewater,
primarily by gravity, through relatively large diameter (generally 8-inch diameter and
greater) pipelines. Alternative systems primarily consist of three classes: septic tank
effluent pumping (STEP/STEG), grinder pumps, and vacuum sewers. Crescent's
population could be served by either conventional or alternative systems.

Centralized Effluent (STEP/STEG) Sewer Collection System

Effluent sewers are also known as STEP (Septic Tank Effluent Pumping) or STEG
(Septic Tank Effluent Gravity) systems. With STEP sewers, a pump station equipment
package is supplied by an independent material supplier. With an effluent sewer, raw
sewage flows from the house or business to a watertight underground tank. Only the
filtered liquid portion is discharged (by either pump or gravity) to shallow, small-diameter
collection lines that follow the contour of the land. Solids remain in the underground
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tank, for passive, natural treatment, and need be pumped approximately every 7 to 10
years. Collection system installation time is reduced compared to conventional sewers.
Inexpensive, small diameter collection lines are shallowly buried, just below the frost
line, reducing material and excavation costs. Because only liquid is being pumped,
system designers do not need to worry about minimum velocity of the effluent. Each
customer uses a separate tank. Since most of the solids are removed in the septic tank,
sewer clogging typically is less of a problem. Small diameter (typically 3 inch to 6 inch)
pipes can be installed at shallow depths, and may generally follow the contour of the
land. In most cases cleanouts can be installed rather than manholes. The smaller
diameter piping and elimination of manholes can decrease costs, depending on density
of development. These savings are often offset by the cost of septic tank installation. In
some instances, it is possible to gravity flow out of the septic tank, eliminating the
requirement for pumping. This type of system can be referred to as septic tank effluent
gravity (STEG) or small diameter gravity sewer (SDGS). One of the benefits of

Figure 5.1 Effluent Sewer Collection System

STEP/STEG is the solids remain in the septic tank and reduce the BOD and TSS values
to the treatment plant. This type of collection system does help expand sewer collection
systems easier than conventional gravity systems, but there are the issues of
installation oversight, operations, and ongoing maintenance that conventional systems
don’t exhibit. Down sides to this collection system are the septic tanks need to be
pumped and the pump systems require higher levels of maintenance and replacement
costs for pumps and parts. Additional electricity is required to run the pump inside the
pump tanks. This cost would be paid directly by the user. Agencies would require the
District to maintain and be responsible for equipment maintenance and tank pumping,
since the permit would be with the District and not the individual users. New
construction costs would be placed on the developer to install the system so the District
would need an inspection program in place or work with the Klamath County Building
Department to make sure additional systems are installed correctly. The topography in
Crescent is well suited for gravity flow and a combination STEP/STEG system. The
nearby community of La Pine has experimented with the effluent system and the
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maintenance costs have exceeded estimates for pump replacement and tank pumping
frequency. Also it has not eliminated the nitrogen contamination problem as well as
other constituents that wastewater carries. The Engineer’'s opinion of the probable
capital costs for this collection system is $4,670,600, and the operations and
maintenance costs are $30,000 annually. The complete cost spreadsheet for this
alternative is summarized in Section 6 of this report and attached in full in the Appendix
for examination.

Vacuum Sewer Collection System

In vacuum sewer systems, no septic tanks or grinder pumps are used. Instead
wastewater gravity flows from each customer, or group of customers, to a valve station
vault. From the valve vaults, wastewater then flows by vacuum through special valves
into small diameter pipes and then to a central vacuum station. Wastewater is then
pumped by conventional means to another collection system or treatment site. The
vacuum system allows the use of small diameter pipes without the need for septic tanks
or pumps. The figure below illustrates the typical vacuum system components.

Figure 5.2 Vacuum Sewer Collection System

A vacuum system works just like any other sewer system. Traditional gravity lines carry
wastewater from the source to a vacuum valve air pit. When 10 gallons of wastewater
collects in the sump, the vacuum valve opens and differential pressure propels the
contents into the vacuum main line. Wastewater travels at 15 to 18 feet per second in
the vacuum main to the vacuum station. The vacuum main is laid in a saw tooth fashion
to ensure adequate vacuum levels at the end of each line. At the vacuum station,
vacuum pumps cycle on and off as needed to maintain a constant level of vacuum on
the entire system. Wastewater enters the collection tank and when the tank fills to a
predetermined level, sewage pumps transfer the contents to the treatment plant via a
force main.

Vacuum sewage is also aerobic and mixes easily with conventional sewage. A
disadvantage is that specially trained personnel must be on call 24 hours a day 7 days a
week. Potential problems include valve vault pits that have been frozen with up to 18
inches of solid ice, valves frozen closed, and controllers for the valves freezing open or
closed or being unseated by ice. In addition to freezing caused by water in the pits,
valves can freeze due to the constant stream of freezing ambient air being pulled in
through “candy cane” vents. Both the City of Bend and Oregon Water Wonderland
Sanitary District have experience with vacuum systems and can attest to the high
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maintenance needs of these systems. The operators are on call 24/7 to maintain the
system when problems arise, which is fairly frequently according to staff. Parts and
repairs are also frequent and expensive due to the technology not being widely used in
the area. Advantages are smaller pipe diameters, shallower bury depths, reduced water
consumption since less water is needed to flush toilets, less concern about slope of
installation ( simplifies construction in flat areas), and less concern about contamination
due to exfiltration of wastewater out of pipes. The main disadvantage is the additional
operation and maintenance required to continuously maintain a vacuum throughout the
system. The Engineer’s opinion of the probable capital costs for this collection system is
$4,863,800, and the operations and maintenance costs are $40,000 annually. The
complete cost spreadsheet for this alternative is summarized in Section 6 of this report
and attached in full in the Appendix for examination.

Low Pressure (Grinder Pump) Sewer Collection Systems

The low pressure sewer system generally consists of individual grinder pumps and low
pressure sewer collection mains. Wastewater flows by gravity from buildings to
individual or shared grinder pump vaults located on private property. Solids in the raw
wastewater are ground up and pumped from the sump through a service line (typically
1-1/4-inch diameter) to a small diameter pressure main (pipe diameters ranging from 1-
1/2 to 6 inch). Low pressure sewer collection systems utilizing individual and shared
grinder pumps have been utilized by municipal sewage systems for the past 50 years.
Low pressure collection systems are typically arranged as zone networks without loops.
Depending on topography, size of the system and planned rate of build-out,
appurtenances may include valve boxes, flushing arrangements, air release valves at
significant high points, and check valves and full-ported stops at the junction of each
house connection with the low pressure sewer main. The figure below shows the
general arrangement of a low pressure sewer system.

Figure 5.3 Low Pressure Sewer Collection System
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Grinder pump systems do not use a septic tank to store solids, but grind up these solids
and pump them into the sewer. These pumps can be plugged or damaged by certain
waste products, such as rags or cat litter. Generally, each individual customer has their
own grinder pump. This helps discourage customers from disposal of improper
materials that may interfere with pump operation. The system may require more sewer
line cleaning and customer education. The grinder pumps themselves may require more
maintenance than a STEP pump system. Power outages can also wreck havoc on low
pressure pumping systems if the individual pump vault overflows due to power outage.
When power resumes there can be a surge on the electric and pumping system. There
usually is no emergency power backup on each individual pumping unit. This type of
collection system could introduce high maintenance, safety, and health concerns. The
Engineer’s opinion of the probable capital costs for this collection system is $4,526,600,
and the operations and maintenance costs are $35,000 annually. The complete cost
spreadsheet for this alternative is summarized in Section 6 of this report and attached in
full in the Appendix for examination.

Conventional Gravity Sewer Collection System

A conventional gravity sewer collection system is a network of pipes laid at specified
slopes to transport raw wastewater by gravity without the use of any mechanical means
through relatively large diameter (generally 8-inch diameter and greater) pipelines.
Conventional gravity sewers do not require on-site pretreatment or storage of the
wastewater. Because the waste is not treated before it is discharged, the sewer must be
designed to maintain self-cleansing velocity (i.e. a flow that will not allow particles to
accumulate). A minimum self-cleansing velocity of 2 feet per second (fps) needs to be
maintained to keep solids from settling in gravity lines. A constant downhill gradient
must be guaranteed along the length of the sewer to maintain self-cleaning flows. When
a downhill grade cannot be maintained, a pump station must be installed. Primary
sewers are laid beneath roads, and must be laid at depths of 4.5 to 10 feet to maintain
positive slope and to avoid damages caused by traffic loads. Access manholes are
placed at set intervals along the sewer, at pipe intersections and at changes in pipeline
direction (vertically and horizontally). The primary network requires rigorous engineering
design to ensure that a self-cleansing velocity is maintained, that manholes are placed
as required and that the sewer line can support the traffic weight.
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Figure 5.4 Conventional Gravity Sewer Collection System

ODEQ has established minimum slopes for gravity lines to maintain 2 feet per second
cleansing velocity. Minimum line sizes of 8 inch and 4 inch for gravity and pressure line
respectively, have also been established by ODEQ. A preliminary gravity sewer
collection system has been provided in the District’s existing facility plan. Ultimate build-
out was used to size the gravity lines since they have a design life of 50 years and it is
very disruptive to remove sewer lines. Flows were distributed throughout the District
boundary based on zoning and area served. Initial assessment of the topography and
soil conditions in the Crescent area would allow for good conditions for the installation of
a conventional gravity system. Conventional gravity systems work well in cold weather
climates due the depth of burial. Conventional gravity systems also have no mechanical
parts so once installed maintenance is usually limited to line flushing and manhole
cleaning annually or as required if there is a blockage. Conventional systems do have
higher initial capital installation costs and can cause more disruption due to the
construction required to bury the lines deeper than alternative systems. This technology
provides a high level of hygiene and comfort for the user at the point of use and also the
system operator. Most sewer system operators would recommend a gravity system over
other conventional systems as far as maintenance goes. The Engineer’s opinion of the
probable capital costs for this collection system is $4,659,800, and the operations and
maintenance costs are $25,000 annually. The complete cost spreadsheet for this
alternative is summarized in Section 6 of this report and attached in full in the Appendix
for examination.
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5.2 Treatment System Alternatives

Package Treatment Plant

There are a number of commercially available packaged treatment plants on the market
today which use varying types of technologies to treat wastewater. These systems do a
fair job of removing BOD (biochemical oxygen demand) levels of the wastewater to
arrive at acceptable limits set by state and local regulations. Most package plants are
based on a biological treatment process with sludge by product. All sewage would be
conveyed to a packaged treatment system, followed by surface discharge to a stream.

The treatment system would include primary, secondary and, potentially, tertiary
treatment depending upon the receiving water body. Due to nature of the environment
of the Little Deschutes Basin it is unlikely that an NPDES permit would be issued by the
ODEQ. The packaged plants require a higher degree of maintenance and expertise to
run than other tertiary treatment methods such as lagoons and ponds, or land irrigation.
A secondary treatment pond and subsurface absorption or irrigation would be required
to dispose of the final effluent byproduct. Sludge would also have to be handled and
disposed on an as-needed basis. The figure below illustrates the basic flow
characteristic of a packaged biological treatment plant operation.

Figure 5.5 Package Treatment Plant System Process

The use of hazardous chemicals will require highly trained operators and may also
require a hazard mitigation plan and will be a greater threat to the environment than
other alternatives.

The pre-treatment process alternatives would be operator intensive, require frequent
process and chemical adjustments, and result in relatively high operating costs due to
chemical addition. Effluent filter or membrane options are capable of achieving quality
suitable for reclaimed water. Disadvantages of the advanced treatment of effluent
alternative include the costs for pretreatment prior to final filtration. High chemical costs
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for polymer and flocculent can be expected. Process reliability continues to be subject
to seasonal changes of temperature and algal concentrations. It may also be a
necessity to pre-treat final filters with chlorine. Ammonia removal with air stripping
significantly increases operational complexity. Air stripping requires chemical addition to
elevate the pH, which translates into significant operations and maintenance concerns.
Solids handling processes are required for solids from pre-treatment processes and
filter backwashes. The resulting treatment system would be highly operator intensive.

The Engineer's opinion of the probable capital costs for this treatment system is
$4,011,000, and the operations and maintenance costs are $80,000 annually. The
complete cost spreadsheet for this alternative is summarized in Section 6 of this report
and attached in full in the Appendix for examination.

Facultative Ponds

A facultative pond system along with storage and land application of the effluent is a
common and an acceptable way to dispose of municipal wastewater without discharging
into public waters.

Facultative waste stabilization ponds, sometimes referred to as lagoons, are frequently
used to treat municipal and industrial wastewater. The technology associated with
facultative lagoons has been in widespread use in the United States for at least 90
years, with more than 7,000 facultative lagoons in operation today. These earthen
lagoons are usually 4 to 8 feet in depth and can be mechanically mixed or aerated for
increased capacity. The layer of water near the surface contains dissolved oxygen due
to atmospheric re-aeration and algal respiration, a condition that supports aerobic and
facultative organisms. The bottom layer of the lagoon includes sludge deposits and
supports anaerobic organisms. The intermediate anoxic layer, termed the facultative
zone, ranges from aerobic near the top to anaerobic at the bottom.

Figure 5.6 Facultative Pond System Process
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These layers may persist for long periods due to temperature-induced variations in the
water density. Inversions can occur in the spring and fall when the surface water layer
may have a higher density than lower layers due to temperature fluctuations. This
higher density water sinks during these unstable periods, creates turbidity, and can
produce objectionable odors, especially if there has been ice cover. However this
period is generally short and can be helped by not under sizing the lagoon.

The presence of algae in the aerobic and facultative zones is essential to the successful
performance of facultative ponds. In sunlight, the algal cells utilize CO, from the water
and release O, produced from photosynthesis. On warm, sunny days, the oxygen
concentration in the surface water can exceed saturation levels. Conversely, oxygen
levels are decreased at night. In addition, the pH of the near surface water can exceed
10 due to the intense use of CO; by algae, creating conditions favorable for ammonia
removal via volatilization. This photosynthetic activity occurs on a diurnal basis, causing
both oxygen and pH levels to shift from a maximum in daylight hours to a minimum at
night. The oxygen, produced by algae and surface re-aeration, is used by aerobic and
facultative bacteria to stabilize organic material in the upper layer of water. Anaerobic
fermentation is the dominant activity in the bottom layer in the lagoon. In cold climates,
oxygenation and fermentation reaction rates are significantly reduced during the winter
and early spring and effluent quality may be reduced to the equivalent of primary
effluent when an ice cover persists on the water surface. As a result, many states in the
northern United States and Canada prohibit discharge from facultative lagoons during
the winter. Although the facultative lagoon concept is land intensive, especially in
northern climates, it offers a reliable and easy-to-operate process that is attractive to
small, rural communities.

Inflow coming in from the District’s collection system will pump into the primary pond
and then be directed to the secondary pond, and then to the storage pond for future
land use application. Prior to irrigation the water will feed from the storage pond to a
chlorine contact chamber to kill bacteria. The storage facility will have adequate storage
to store the effluent until land application is possible during the growing season.
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Figure 5.7 Diagram of Facultative Pond Treatment Facility
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An irrigation pumping facility will be constructed after the chlorine contact chamber. This
will be a simple structure of a concrete pad and a centrifugal pump that will be primed
by the operator and then directed to the sprinkler system. The pump would be on a
timer so the operator can set the irrigation applications for the required duration, and the
pump will shut off to allow the sprinklers to be drained for movement.

Advantages of the facultative pond and storage alternative include low operating costs
and less reliance on mechanical equipment and power. The District system operator will
have the knowledge for this type of system, and will be required to have certification to
operate the facility.

The District may encounter some public concern due to the potential for mosquito
breeding, odors and a treatment site in the general sense.  However with good
operation and maintenance lagoons operate very well. There are many treatment
lagoons throughout eastern Oregon and they are a cost effective and environmental
sound treatment where land is available. Many lagoons in eastern Oregon are much
closer to “Town” than this proposed lagoon site.

The Engineer's opinion of the probable capital costs for this treatment system is
$3,093,800, and the operations and maintenance costs are $51,000 annually. The
complete cost spreadsheet for this alternative is summarized in Section 6 of this report
and attached in full in the Appendix for examination.
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6.0 SELECTION OF ALTERNATIVE

Selection of an alternative depends on many factors, including the net present worth
cost analysis, operation and maintenance, community interests, and long-term interests.

Operations and maintenance (O&M) costs for all of the alternatives are considered in
determining the recommended project. For planning purposes, only alternative-
dependant costs for maintenance, operations, chemicals, and utilities were compared.

A net present worth cost analysis will compare the present cost of the project
alternatives. The net present worth analysis requires the conversion of all cash flows to
the present. As such, it requires the consideration of the 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. operation and maintenance 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
from investments.

The real discount rate found in Appendix C of OMB Circular No. A-94 was used to
determine the present worth of the uniform series of operations and maintenance
estimated for the feasible alternatives. The wastewater treatment improvements were
considered to have useful lives longer than thirty years. The real discount rate selected
by OMB for discounting real value for investments maturing in 30-years or more is
3.9%. The economic lifetimes of the alternatives were assumed to be equivalent.
Therefore, salvage value was estimated to be zero dollars at the end of the life cycle.
The following table shows how the alternatives ranked based on the lowest Capital Cost
and the lowest O&M life cycle Present Worth.

Table 6.1 Comparison of Alternative Life Cycle O&M and Capital Costs

' Capital Construction Non- Annual Oo&M Total
Alternative Cost Cost O - O&M Present Present
Estimate Worth Worth
Collection Systems
Gravity $4,659,800 $3,841,500 $818,300 $25,000 $502,269 | $5,162,069
Pressure $4,526,600 $3,730,500 $796,100 $35,000 $703,177 | $5,229,777
STEP/STEG $4,670,600 $3,850,500 $820,100 $30,000 $602,723 | $5,273,323
Vacuum $4,863,800 $4,011,500 $852,300 $40,000 $803,631 | $5,667,431
Treatment Systems
Facultative Pond | $3,093,800 $2,486,500 $607,300 $51,000 | $1,024,629 | $4,118,429
Package Plant $4,011,000 $3,142,500 $868,500 $80,000 | $1,607,261 | $5,618,261

Costs used for comparison of alternatives include Crescent Sanitary District and the Gilchrist
connection, where applicable.
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6.1 Non-Monetary Factors Considered

Operation & Maintenance

Rural Oregon communities like Crescent need to consider the simplest, most effective
operator friendly systems. These types of systems are ones that have been in use for
years in small communities in Oregon and have a good environmental and treatment
track record with ODEQ. A good O&M system is one that current operators in the area
are familiar with and a local operator can become certified to operate.

Community Interests
Factors influencing community interests include providing a facility that will last for a
long period of time (e.g., 40 year time frame) and is cost effective to build and operate.

Long Term Interests

Long term interests are to provide a distribution system that meets current standards,
provides for existing demands and some future growth, and meets regulatory
requirements.

6.2 Evaluation of Alternatives

A public meeting was held by the District on July 9, 2014 at the Crescent Community
Center to present and discuss the alternatives to the public. Alternatives were
discussed and ranked as listed in Table 6.2 below based on Cost, Operations and
Maintenance, Community Interest and Long Term interest.

A ranking of the viable alternatives for both the economic and non-economic factors is
provided below. The table includes the scores for the collection system alternatives and
the treatment system alternatives. The final project will be a combination of the best
collection treatment alternative and the best treatment system alternative. The best
alternative was scored a 1; second best a 2; and third best a 3, and so on. Equivalent
factors received equal rankings. A summary of the ranking is shown in Table 6.2.

Table 6.2 Evaluation of Alternatives

: Cost Community Long
# Alternative . o&M Term SCORE
Analysis Interest Interest
Collection Systems
1 | STEP/STEG 2 2 2 1 7
2 | Gravity 1 1 1 2 5
3 | Pressure 2 3 4 4 13
4 | Vacuum 4 4 3 3 14
Treatment Systems
1 | Facultative Pond 2 1 1 1 5
2 | Package Plant 1 2 2 2 7

After reviewing and discussing the alternates fully for these criteria, the Board Members
unanimously decided to pursue a Conventional Gravity System for collection (Collection
System Alternative #2 in the above table) with Facultative Treatment Lagoons for
treatment (Treatment System Alternative #1 in the above table). The Board also
decided to explore the possibility of constructing the system to serve the current
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Crescent District, Gilchrist, and West Crescent, knowing that including these areas will
help to reduce resources and keep rates reasonable for all users in the area. Cost
estimates have been prepared for three options, Crescent Only, Crescent and Gilchrist,
and Crescent, Gilchrist, and West Crescent. The financial analysis section will include
information on all of these options.

The Gilchrist area would need to be annexed into the Crescent Sanitary District, or
Gilchrist would need to be organized into a public district in order to make the project
financially feasible. The various grant and loan funding options discussed in this report
will not pay for any costs that are associated with private entities. It is not financially
feasible for the Crescent District to cover the cost of the Gilchrist connection, estimated
at $450,000, unless an alternative funding source was obtained. The issues associated
with potential annexation are discussed further on Page 65. The Gilchrist collection
system would continue to be used and would not receive any upgrades. A new
collection pipe and associated pumps would be constructed to transport the sewerage
from the Gilchrist system to the District treatment system.

The West Crescent area currently has no sewer system or district, and would also need
to be annexed into the Crescent District boundary. The potential issues associated with
this annexation are also discussed on Page 65.

7.0 PROPOSED PROJECT (RECOMMENDED ALTERNATIVE)
7.1 Project Design

Collection System

A collection system proposed for this project shall be 8" minimum sewer main lines
within the rights of way of the streets and existing roadways. The sizes of these main
lines will be designed using population growth and peak flow from surges during
morning and evening. These lines collect sewer from 4” lateral lines connecting to
homes and businesses to collect and combine the sewer to one location where it can be
pumped to the lagoons. Throughout the system, there are also a series of manholes
and cleanouts for maintenance and inspection capabilities. These manholes also serve
as collection points and changes in direction for the sewer to travel as this system is
operated as a gravity structure. The collection system will also entail the need for
crossing Highway 97 in a few locations to capture sewer on both sides of the road. This
will involve construction boring so traffic on the highway is not interrupted. The
collection system components will be the same for both the Crescent and West
Crescent areas. This collection system is also sized to take on additional sewer flows
from population growth within the project area.

Pump Station

Duplex pumps shall be provided for both pump stations in Gilchrist and Crescent.
Duplex systems ensure if a pump goes out of service, the remaining pump will be
capable of handling the design peak hourly flow. The effective volumes of the wet wells
shall be based on design average flow and a filling time not to exceed 30 minutes. An
alarm system shall be installed at both the pumping stations. These alarms shall be
activated in cases of power failure, pump failure, unauthorized entry, or any cause of
pump station malfunction. The pump stations shall be telemetered to the operator and
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be outfitted with an auto dialer that will alert staff 24 hours a day, 7 days per week.
Audio visual alarms shall also be installed at the pump stations with a battery back-up
power supply. Also, both pump stations shall be equipped with a portable generator
outlet for back-up power during extended power outages.

From current data gathered by Gilchrist, a determination was made for 40 year growth
with a peak design flow of 80 GPM. The pumping station for Gilchrist that will be
delivering the effluent will be designed for this flow. A duplex pumping station shall
ensure the handling of the full daily peak flow. Each pump shall be designed for an
approximate maximum pumping rate of 100 GPM at 50 feet of Total Dynamic Head.
The wet well will be sized to purge a 15 minute volume which is 1,215 gallons. The
pumps will alternate and pump 15 minutes per cycle which will purge the force main
volume every 15 minutes (25 minutes maximum is required per ODEQ).

The wet well will be 8 feet in diameter by 4 feet deep. With the gravity sewer invert 12
feet deep; this will place the bottom of the wet well 17 feet deep from existing ground
surface.

For the rest of the area, a calculation of 40 year growth was determined for a peak
design flow of 260 GPM. However, this pump station will also need to include the sewer
from Gilchrist at 80 GPM resulting in a station design of 340 GPM.

A duplex pumping station shall ensure the handling of the full daily peak flow. Each
pump shall be designed for an approximate maximum pumping rate of 340 GPM at 60
feet of Total Dynamic Head with a 65% efficiency rating. The wet well will be sized to
purge the volume and force main volume every 25 minutes (25 minutes maximum is
required per ODEQ).

The schematic drawing shown in Figure 7.1 on the next page depicts the proposed
sewer pump stations.

Electrical systems and components (e.g., motors, lights, cables, conduits, switch boxes,
control circuits, etc.) in the wet wells (enclosed or partially enclosed spaces where
hazardous concentrations of flammable gases or vapors may be present) shall comply
with the National Electrical Code requirements for Class | Group D, Division 1 locations.
In addition, equipment located in the wet well shall be suitable for use under corrosive
conditions. Each flexible cable shall be provided with a watertight seal and separate
strain relief. A fused disconnect switch located aboveground shall be provided for the
main power feed for all pumping stations. When such equipment is exposed to weather,
it shall meet the requirements of weatherproof equipment NEMA 3R or 4. Lightning and
surge protection systems should be considered. A 110 volt power receptacle to facilitate
maintenance shall be provided inside the control panel for lift stations. Ground fault
interruption protection shall be provided for all outdoor outlets.
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Figure 7.1 Schematic of Proposed Pump Station
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Force Main

A PVC C900 Class 200 (equivalent to water pressure pipe) force main which will run
south along the East Right of way of Highway 97 then turn toward the proposed
property and head east to the proposed lagoon sites for a total approximate force main
length of 11,000 lineal feet. The discharge vault will be outfitted with a waste water flow
meter. Force main design and sizing will maintain an acceptable cleansing velocity
(minimum 2.0 ft/sec).

Gilchrist Connection

A pump station and connection line will be constructed to transport the sewerage from
the existing Gilchrist collection system to the new treatment facility. The existing
Gilchrist treatment facility will be abandoned. This will most likely consists of simply
halting transportation of sewerage to the Gilchrist lagoons. Water levels in the lagoons
will eventually drop, and accumulated sludge could be removed at that time. There will
be significant environmental benefits to simply halting use of the Gilchrist treatment
facility, even if formal abandonment is not completed for several years. The District will
need to work with ODEQ to determine abandonment procedures. Formal abandonment
could cost as much as $500,000. This cost is not included in the financial analysis for
this report, as it is felt that formal abandonment of the Gilchrist treatment facility could
be postponed until a much later time.

Treatment Components

The proposed treatment will be facultative lagoons, storage pond, treatment, and land
application of the reclaimed water as was discussed earlier. There will be no discharge.
The system will require permitting through the Oregon Department of Environmental
Quiality in accordance with OAR 340-071-0162.

Lagoons

Effluent from the pumping station will be pumped into a two cell lined lagoon treatment
system. Cell A covers an area of 7.5 acres with an operating depth of 4 feet; Cell B
covers an area of 7.5 acres also with an operating depth of 4 feet. The ponds have a
freeboard amount of 2 feet to the top of the dikes. The table below summarizes the
lagoon physical properties.

Table 7.1 - Lagoon Capacity

Lagoon Area acres Depth (ft) Max Volume (mg)
Cell A 7.5 4 9.8
CellB 7.5 4 9.8

All sewerage is pumped from the pump station to Cell A (North Lagoon). Sewerage can
be directed to either Lagoon Cells A or B at the inlet valve box which will be located
near the mid-point of the lagoon cell separation dike. However, unless a problem is
apparent with Lagoon Cell A, sewerage should always be directed toward Lagoon Cell
A to allow for maximum detention times for the waste.

The facultative ponds or lagoons treat sewerage through natural degradation of the
waste in three zones. At the surface of the ponds an area will exist where aerobic
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bacteria and algae will exist in a symbiotic relationship, below that will be an
intermediate zone where decomposition of organic waste is carried out by facultative
bacteria, and at the bottom of the ponds an anaerobic area will exist where accumulated
solids are decomposed by anaerobic bacteria.

There are two separate lagoons to ensure the waste has adequate detention time as it
moves through the system. An overflow structure will be located on the dike between
the two treatment lagoons to allow the waste to flow through the system while keeping
the cells at optimum level. This structure is an overflow pipe type outlet with an anti-
vortex device to allow clear flow. Slide valves are installed at the bottom of the lagoons
to allow lagoon levels to be dropped if necessary.

Wastewater will flow between the two lagoons automatically through the cross-flow
structure. However, visual daily checks are required to ensure the cross-flow structure
is functioning properly.

In case of an emergency or if one lagoon is taken out of service for maintenance, inflow
can be redirected to the operational cell by shutting the slide valves at bottom of the
overflow structure and draining one cell through the outlet structure.

The outlet structure located at each lagoon will be equipped with a sliding V-notch weir
that can be adjusted to limit or increase the flow out of each cell and into the chlorinator.

With the waste loads determined, the sludge build-up should not be a problem and the
lagoons can run for approximately 20 years before cleanup of the cells is necessary.
However, the sludge depth should be monitored annually to track any build-up that will
occur. Bio-solids (sludge) samples should also be taken throughout each lagoon.

The lagoons should remain full at all times. They should not be dried up for any reason
unless approved by the Engineer. Drying up a cell could compromise the existing geo-
textile lining and seal on the lagoon walls resulting in a groundwater impact problem.

Effluent Total Suspended Solids (TSS) will vary seasonally (especially in cold climates)
between 50 and 150 mg/L or more and contain 10 to 100 mg/L of algae cells. BOD
removal efficiency will vary seasonally between 70 and 95 percent. Odors may be an
intermittent problem during spring in cold climates where lagoon surfaces have frozen
over.

Maintaining the water elevations at design levels minimizes odor problems and keeps
the system working properly. However in late winter or early spring if the surface has
been covered with ice for a long period, odors can develop until oxygen is replaced in
the upper levels of the ponds. But due to the large sizing of the lagoons and the
relatively small waste load from the District, odors are not expected to be a problem.

Severe winter conditions may freeze over the surface so no surface flow is possible and
the overflow structure may not work properly. At this point the control valves at the base
of the overflow structure may be used for flow routing. Generally, wastewater flows are
lower during the winter.
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Chlorination Facility

The outlet from either lagoon cell discharges directly into the chlorination contact
chamber. The contact chamber is below grade and will provide 2 hours of contact time
at design flows (28,000 gallons). The chlorinator will be located in a block building next
to the contact chamber. Chlorine injection is via liquid chlorine solution. The contact
chamber is connected straight to the pump station, which pumps the chlorinated effluent
to the storage pond. The chlorinator building will be equipped with ventilation.

A chlorine chlorate injection system controller will control the amount of chlorine
introduced into the chamber. This controller can be manually adjusted as needed to
calibrate the needed chlorine levels.

The liquid chlorine chlorate flows through a %2” pipe to the contact chamber where it is
injected. The chamber consists of 80 feet of 96” diameter pipe laid 24" below grade. The
amount of chlorine fed into the chamber will need to be monitored daily. Approximately
5 mg/L of chlorine will be added into the influent; this dose provides sufficient E. coli
bacteria reduction as per normal operating levels. This should be checked by samples
from the effluent leaving the contact chamber.

Water Balance

A water balance using projected 40 year flows was prepared for the system.
Parameters for the water balance include average precipitation rates from recorded
history, evapotranspiration rates from the Oregon State University experiment station
near Bend, Oregon, and pan evaporation rates for the area. Irrigation was assumed to
use normal irrigation rates and occur during the normal irrigation season for the area.
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Figure 7.2 — Water Balance

Storage
The water balance analysis indicates that maximum storage capacity of 83 million
gallons (MG) is required to store effluent until it can be land applied.

The storage pond holds the effluent to be used for irrigation during the summer through
the winter months. The pond is to be constructed with earth embankments sloped at 3
to 1, and a HDPE liner to prevent leakage. The storage pond will be approximately 20
acres with a storage depth of 12 feet. The two treatment lagoons are approximately 7.5
acres each. Total storage capacity is approximately 83 MG. The storage pond is filled
with treated effluent by pumping from the chlorinator chamber pump station via a force
main pipe located near the southwest corner of the pond.
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Irrigation

The irrigation pumps station will be located at the southwest corner and the southeast
corner of the storage pond and will draw or suction treated effluent directly from the
storage pond. The irrigation pumps will be a 70 horsepower horizontal suction
centrifugal pump directly coupled to the motor. The pumps have a design capacity of
500 GPM at a total head of 150 feet. A control panel with timer will be mounted next to
the pump.

Irrigation using reclaimed water from the wastewater treatment system will follow the
guidelines in Oregon Administrative Rules 340-55-015 as a Level D effluent.

Two 80-acre irrigation areas, east and south of the storage pond provide the crop
growing area for irrigation using the effluent. The land may be leased to private
individuals to grow fodder crops.

The period of irrigation using reclaimed water from the treatment system will generally
be between May and October of each year when plants are growing and soil conditions
can accept the irrigation water. Wastewater should not be applied to land that is frozen,
snow covered or saturated.

The irrigation system for the land will be provided by a series of wheel-line type sprinkler
systems. The wheel-lines are moveable via a gasoline engine mover. The sprinklers are
attached at 40-foot intervals and provide approximately 7.5 gallons per minute of water
application per sprinkler. After each move the line is connected to the main supply line
via a rubber hose and valve connection. Irrigation water is pumped to the wheel-lines
via 6” buried PVC mainline.

Water from the storage pond will be applied at a rate approximately of 200 to 250
gallons per minute per wheel line sprinkler unit. Sprinklers will be set to result in a total
water application of 2” to 3” per irrigation to remain within agronomic rates.

The total amount of water applied over the whole growing season should not exceed
30" or 2.5 acre-feet. This amount will equal plant requirements for an average growing
season. Therefore, applying water at agriculture rates in the growing season should
provide adequate protection for groundwater impacts.

Irrigation water should be applied when the soil moisture begins to get near the wilting
point of the soil. Irrigation should stop when the soil reaches field capacity or maximum
water retention. These two limits can be determined in the field. General evaporation
and transpiration of the crop needs to equal the total water applied for the season to
prevent infiltration of excess water into the groundwater aquifer.

The sprinklers will be timed so they shut off and drain prior to being moved. This will
also reduce the water contact to the operator. Operators will require training in safe
operations around recycled water. As a minimum rubber boots and gloves should be
worn and rinsed off after use. Clean water will be provided at the chlorinator building.

The irrigation land will be fenced and locked with proper signage. No general public
contact will be allowed. A minimum 70 foot buffer zone will provided to the east and
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west boundaries of the irrigation land to insure no over-spray reach the adjoining land
properties. As an added precautionary measure, an automatic control will be installed to
shut the irrigation pumps down when wind speeds exceed 20 mph.

At the end of the irrigation season pumps, valves, and sprinkle lines are to be drained to
prevent ice damage. Wheel lines should be anchored to protect from wind damage.
Wheel-line mover engines can be winterized by covering and adding fuel stabilizer to
the gasoline.

In general, grass type crops should be grown as they use large amounts of water and
have a high nutrient uptake of nitrogen and other nutrients. Other fodder crops can be
grown, but they should be compatible with the soil and nutrients available and
consistent with OAR 340-055. Grazing should only be considered in late fall and then in
compliance with a Level D effluent.

Preliminary schematics showing the proposed system are included as Exhibit J in the
Appendix.

Easements

In addition to the access and utility easement required for the treatment area property,
the District will need to obtain easements for the new public collection lines and pump
stations. Locating and obtaining the necessary easements will be accomplished during
the project design and permitting phase.
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7.2 Financial Analysis

A preliminary financial analysis has been prepared to determine loan payment amounts
and projected sewer rate fees. The financial analysis was prepared for the
recommended service area alternatives of Crescent Only, Crescent and Gilchrist, and
Crescent, Gilchrist, and West Crescent.

Crescent District Only

Revenues
The tax revenue for the Crescent area is approximately $17,500 per year.

Costs
System operation and maintenance costs will remain the same, $77,000 annually.

Total capital costs are $7,213,600. A detailed estimate of these costs is provided in the
Appendix. The available funding options do not allow costs that are associated with
private entities or private property. Therefore, the lateral lines on private property will
not be eligible, resulting in an eligible capital cost of $6,867,100. The District will need
to obtain alternate funding, such as commercial loan funding, for the $346,500 in
ineligible lateral line costs. All users must be connected by the end of the construction
period.

Three funding options were examined and based on eligible capital costs of $6,867,100,
the annual loan payment amounts are:

OBDD-IFA Loan - $472,140.50
USDA-RD Loan - $333,526.45
ODEQ Loan — $458,256.67

The costs for abandonment of the existing on-site septic systems in the Crescent area
are also not included. Individual homeowners and businesses will be responsible for
abandoning their septic systems according to the provisions of Oregon Administrative
Rule 340-071-0185. The homeowners will also be responsible for the costs to connect
to the system. All users must connect to the system before construction is complete.
The District should consider adding these costs to the project and the users could pay
back this amount in the rates over a reasonable time period. This cost could be large
for some users ($5,000) and will need to be spread out over a period of time.

Projected Sewer Rates
The Crescent area has a total of 295 EDU for OBDD-IFA funding options and 197 EDU
for USDA-RD and ODEQ options. The resulting monthly sewer rate per EDU for each
option is:

OBDD-IFA Loan - $140.46

USDA-RD Loan - $155.97

ODEQ Loan - $204.89

Figure 7.2 shows the financial analysis for the Crescent Only option. Also shown is the
mix of loan and grant funds that would be required to keep monthly sewer rates at $60
per EDU, for all three loan options.
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Figure 7.3 Financial Analysis — Crescent Only
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Crescent and Gilchrist

Revenues

The District is currently collecting approximately $17,500 per year in taxes assessed
through Klamath County. This is at a rate of $1.032 per $1,000 assessed value. If the
Gilchrist area will be annexed into the District, Gilchrist will have roughly the same value
of taxable real property. Therefore, a base budget of $35,000 per year of tax revenue is
assumed for the proposed District area. If annexation does not occur this amount would
need to be included in Gilchrist’s rates.

Costs

Once the system is installed the District will be responsible for operation and
maintenance costs, billing, and additional administrative costs associated with system
operation. Total annual operation and maintenance costs are projected to be $78,000.

Total capital costs for the project are estimated at $7,753,600. A detailed estimate of
these costs is provided in the Appendix. The available funding options do not allow
costs that are associated with private entities or private property. The financial analysis
assumes that the Gilchrist area will be annexed into the Crescent Sanitary District
boundary, making the Gilchrist connection costs eligible for inclusion in the grant and/or
loan funding. However, the portion of the lateral service lines that are located on private
property will still be ineligible for agency funding. This amount is estimated to be
$346,500, approximately 70% of the lateral line costs. The District will need to obtain
alternate funding, such as commercial loan funding, for these costs. All users must be
connected by the end of the construction period.

The total capital costs eligible to receive funding are $7,407,100. The same three
funding options were examined, OBDD-IFA loan funding for 25 years at 3.96%, USDA-
RD funding for 40 years at 3.25%, and ODEQ Clean Water Revolving Loan funding for
20 years at 2.12%.

Based on the eligible capital costs of $7,407,100 the annual loan payment amounts are:
OBDD-IFA Loan - $472,140.50
USDA-RD Loan - $333,526.45
ODEQ Loan — $458,256.67

The costs for abandonment of the existing on-site septic systems and connecting to the
system in the Crescent area are not included. Individual homeowners and businesses
will be responsible for abandoning their septic systems according to the provisions of
Oregon Administrative Rule 340-071-0185. The homeowners will also be responsible
for connecting to the system. All users must connect to the system before construction
is complete. The District should consider adding these costs to the project and the
users could pay back this amount in the rates over a reasonable time period. This cost
could be large for some users ($5,000) and will need to be spread out over a period of
time.
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Projected Sewer Rates
The Crescent and Gilchrist areas have a total of 433 EDU for OBDD-IFA funding
options and 288 EDU for USDA-RD and ODEQ options. The resulting monthly sewer
rate per EDU for each option is:

OBDD-IFA Loan - $99.14

USDA-RD Loan - $108.95

ODEQ Loan - $145.04

Figure 7.3 shows the financial analysis for the Crescent and Gilchrist option. Also
shown is the mix of loan and grant funds that would be required to keep monthly sewer
rates at $60 per EDU, for all three loan options.

Figure 7.4 Financial Analysis — Crescent and Gilchrist Service Area
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Crescent, Gilchrist, and West Crescent

Revenues

The District is currently collecting approximately $17,500 per year in taxes assessed
through Klamath County. This is at a rate of $1.032 per $1,000 assessed value. If the
Gilchrist and West Crescent areas are annexed into the District, they have roughly the
same value of taxable real property. Therefore, a base budget of $52,500 per year of
tax revenue is assumed for the proposed District area.

Costs

Once the system is installed the District will be responsible for operation and
maintenance costs, billing, and additional administrative costs associated with system
operation. Total annual operation and maintenance costs for all three areas are
projected to be $79,000.

Total capital costs for the project are estimated at $9,296,416. A detailed estimate of
these costs is provided in the Appendix. The available funding options do not allow
costs that are associated with private entities or private property. The financial analysis
assumes that the Gilchrist and West Crescent areas will be annexed into the Crescent
Sanitary District boundary, making the Gilchrist connection costs and West Crescent
collection system costs eligible for inclusion in the grant and/or loan funding. However,
the portion of the lateral service lines that are located on private property will be still be
ineligible for agency funding. This amount is estimated to be $504,000, approximately
70% of the lateral line costs. The District will need to obtain alternate funding, such as
commercial loan funding, for these costs. All users must be connected by the end of
the construction period.

The total capital costs eligible to receive funding are $8,792,416. The same three
funding options were examined, OBDD-IFA loan funding for 25 years at 3.96%, USDA-
RD funding for 40 years at 3.25%, and ODEQ Clean Water Revolving Loan funding for
20 years at 2.12%.

Based on the eligible capital costs of $8,792,416 the annual loan payment amounts are:
OBDD-IFA Loan - $560,442.77
USDA-RD Loan - $395,904.38
ODEQ Loan — $543,962.32

The costs for abandonment of the existing on-site septic systems in the Crescent and
West Crescent areas, and connection costs are not included as previously noted.
Individual homeowners and businesses will be responsible for abandoning their septic
systems according to the provisions of Oregon Administrative Rule 340-071-0185. The
homeowners will also be responsible for connecting to the system. All users must
connect to the system before construction is complete. The District should consider
adding these costs to the project and the users could pay back this amount in the rates
over a reasonable time period. This cost could be large for some users ($5,000) and
will need to be spread out over a period of time.
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Projected Sewer Rates
The Crescent, Gilchrist, and West Crescent areas have a total of 589 EDU for OBDD-
IFA funding options and 391 EDU for USDA-RD and ODEQ options. The resulting
monthly sewer rate per EDU for each option is:

OBDD-IFA Loan - $83.04

USDA-RD Loan - $90.03

ODEQ Loan - $121.58

Figure 7.4 shows the financial analysis for the Crescent, Gilchrist, and West Crescent
option. Also shown is the mix of loan and grant funds that would be required to keep
monthly sewer rates at $60 per EDU, for all three loan options.

Figure 7.5 Financial Analysis — Crescent, Gilchrist, & West Crescent Service Area
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Cost Comparison with Homeowner Installed Alternate Treatment System

If the District does not construct the wastewater facility, it is likely that homeowners
would eventually be required to install alternate treatment systems to reduce nitrate
levels. These systems cost approximately $22,000 per home. At the lowest proposed
sewer rate of $83.04 per month (Crescent, Gilchrist, West Crescent area, OBDD-IFA
option) it would take 22 years of sewer system payments to equal the cost of the
alternate treatment system.

Income Study

The District will need to perform an income study to analyze income levels in the
proposed service area. This will determine if the District is eligible for grants and/or
principle forgiveness from funding agencies. For example, USDA will consider grants
up to 45% of eligible project development for areas with median household income
between $52,855 and $42,284.

System Ownership

It is recommended that the entire proposed system be owned and operated by the
Crescent Sanitary District. If the Gilchrist area and/or the West Crescent area were
added to the project, this would include the existing collection system in Gilchrist, the
new Gilchrist connection, and the new collection system in West Crescent. This would
require annexing the Gilchrist area and the West Crescent area into the District.
Annexation of the West Crescent and Gilchrist areas would need to be accomplished
early in the project, prior to funding agency approval.

District ownership of the entire system would make it easier to obtain funding for all the
areas involved in the project. However, there are several hurdles involved with
annexing the Gilchrist and West Crescent areas. The District will not annex the Gilchrist
system until the District is absolved of all responsibility for replacement of the existing
collection system and decommissioning of the existing treatment facility. Since
successful negotiations between the District and Gilchrist must occur prior to
annexation, it may take 1 to 2 years to accomplish the annexation. Annexation of the
West Crescent area would require a vote of the residents and at this time it appears the
current residents are unlikely to approve an annexation. This annexation might not
occur within the next 5 to 10 years.

The District cannot contract directly with all of the funding agencies for loan and grant
funds. An intergovernmental agreement would need to be established between
Klamath County and the District, making Klamath County the applicant for all grant and
loan agreements for IFA programs. At this time, the District has not formally discussed
this option with Klamath County.

8.0 CONCLUSIONS AND RECOMMENDATIONS

The need for wastewater system improvements for the Crescent Sanitary District area has
been established for some time, and is becoming critical.  The project is necessary to
protect public health due to sanitation issues and environmental concerns caused by
release of contamination due to on-site septic systems. As the on-site septic systems
age, there is the potential for increased nitrate contamination. Requiring all residents
and businesses to update to nitrogen reducing systems would be cost prohibitive.
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Installing a central system will protect our environment and provide for additional growth
which will further spread the burden of paying for the system. Property values will
increase and lots and parcels will be saleable.

The recommended alternative is to construct the system for all three areas, Crescent,
West Crescent, and Gilchrist. Although this option has the highest capital cost, it would
spread the costs over a larger number of users, helping to reduce user rates. However,
this option would be dependent on successfully annexing the Gilchrist and West
Crescent areas into the District. Successful annexation of these areas may be difficult
to accomplish within the foreseeable future, as discussed in the System Ownership
section on the previous page.

There is the possibility of completing the project in phases. A phased approach can
increase costs, since certain costs, (engineering, permitting, administrative) would be
required at each phase. However, this approach could allow more time to negotiate
annexation agreements to incorporate the Gilchrist and West Crescent areas. The
project could be completed in the following phases:

Phase | — Complete the collection system for the Crescent area as well as the treatment
facility. The treatment facility could be constructed with the capacity to serve only the
Crescent area. However, it is recommended that the treatment facility be constructed
with the capacity to service all areas that are expected to be incorporated into the
system during Phase I. Constructing the facility with the capacity for Crescent only and
then trying to enlarge it when Gilchrist and West Crescent are included would
significantly raise project costs.

Phase Il — Annex the Gilchrist area and complete the connection line (and enlarge
treatment facility if adequate capacity was not included in Phase 1). This would be
dependent on negotiating an annexation agreement between the District and Gilchrist.
If an annexation agreement could not be negotiated, the District would have the option
of not annexing the Gilchrist area and simply accepting their sewerage for treatment.
This option would require obtaining alternate funding to construct the connection line
between the two districts, as IFA and USDA RD do not allow costs associated with
private systems.

Phase Ill — Annex the West Crescent area and complete the collection system (and
enlarge treatment facility if adequate capacity was not included in Phase | and/or II).
This would be dependent on negotiating an annexation agreement between the District
and the West Crescent Residents. As noted in the System Ownership section, the
preliminary indication is the current residents would not approve annexation. This could
potentially postpone implementation of this phase for as many as 5 to 10 years.

It should be noted that completing the project in phases would most likely raise the total
project cost. Also, a large portion of the project would need to be completed during
Phase | (even if the treatment system was constructed to serve Crescent only) and it
might be difficult for the District to cover loan costs with only the Crescent area users
connected to the system.
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The phased approach to the project will be more feasible if a large percentage of the
project can be funded with grants.

The phased approach could go on for years without completion, which would not solve
the issues facing Gilchrist and the other groundwater issues in the area. If a phased
approach is considered it is recommended that it be implemented according to the
following timeline:

Phase | — completed 2017-2018
Phase Il — Gilchrist connection completed 2018-2019
Phase Il — West Crescent completed 2020

Successful annexation of Gilchrist and West Crescent will be a major factor in
determining which phases of the project are completed as well as the overall project
timeline.

Schedule

The District will be coordinating with permitting and funding agencies throughout the
development of the project. The District has already begun the land use permitting
process, and needs to begin the income study as soon as possible. USDA funding
applications require a certain amount of environmental review to be performed prior to
application submission, so this task should also begin as soon as possible. A proposed
project schedule is shown below. These dates are dependent upon agency review and
approval.

Income Study May 2015 — August 2015

Land Use Permitting Issues April 2015 — August 2015
Environmental & Cultural Review May 2015 — August 2015

Funding Applications September 2015 — December 2015
Engineering Design March 2016 — July 2016

Permitting May 2016 — July 2016
Construction October 2016 — December 2017

* If incorporating the Gilchrist and West Crescent areas, completion of annexation agreements
may be included in the schedule, prior to final funding agency approval. If annexation was
approved by the parties, the process of completing the annexation agreements could take
between 5 and 6 months.

Crescent Sanitary District Page |67
Wastewater System Engineering Report



APPENDIX



EXHIBIT A

FEMA FIRM Flood Map
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and Solls Report



43° 26'48"N

43° 25'30"N

Custom Soil Resource Report
Soil Map

121° 42'20"W

604800 605|100 605400 605700 606000 606300

481}1100

481(|J800

481(|3500

481(|J200

48()5'3300

| | 121° 40'58"W
4810800 4811100

|
4810500

\ )

A “ | | | |
604800 605100 605400 605700 606000 606300

Map Scale: 1:11,800 if printed on A portrait (8.5" x 11") sheet.

121° 42'20"W

,Meters
) 150 300 600 900
Feet
A 0 500 1000 2000 3000
Map projection: Web Mercator Comer coordinates: WGS84  Edge tics: UTM Zone 10N WGS84

8

4810200

4809600

4809300

|
606600

=
=
0
g
kN
I
S

43° 26'48"N

43° 25'30"N



Custom Soil Resource Report

Upper Deschutes River Area, Oregon, Parts of Deschutes, Jefferson, and
Klamath Counties

73C—Lapine gravelly loamy coarse sand, 0 to 15 percent slopes

Map Unit Setting
Elevation: 4,500 to 5,000 feet
Mean annual precipitation: 18 to 25 inches
Mean annual air temperature: 40 to 44 degrees F
Frost-free period: 20 to 50 days

Map Unit Composition
Lapine and similar soils: 90 percent
Minor components: 3 percent

Description of Lapine

Setting
Landform: Lava plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Volcanic ash and gravel-sized pumice derived from dacite

Properties and qualities
Slope: 0 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
t0 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 10.5 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 6s
Hydrologic Soil Group: A

Typical profile
0 to 1 inches: Slightly decomposed plant material
1 to 8 inches: Gravelly loamy coarse sand
8 to 25 inches: Extremely gravelly loamy coarse sand
25 to 38 inches: Very gravelly coarse sand
38 to 61 inches: Gravelly coarse sand

Minor Components

Cryaquolls
Percent of map unit: 3 percent
Landform: Terraces
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Custom Soil Resource Report

75A—Lapine gravelly loamy coarse sand, low, 0 to 3 percent slopes

Map Unit Setting
Elevation: 4,200 to 4,500 feet
Mean annual precipitation: 18 to 25 inches
Mean annual air temperature: 40 to 44 degrees F
Frost-free period: 10 to 30 days

Map Unit Composition
Lapine, low, and similar soils: 90 percent
Minor components: 5 percent

Description of Lapine, Low

Setting
Landform: Lava plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Volcanic ash and gravel-sized pumice derived from dacite

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
t0 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 10.5 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 6s
Hydrologic Soil Group: A

Typical profile
0 to 1 inches: Slightly decomposed plant material
1 to 8 inches: Gravelly loamy coarse sand
8 to 25 inches: Extremely gravelly loamy coarse sand
25 to 38 inches: Very gravelly coarse sand
38 to 61 inches: Gravelly coarse sand

Minor Components

Cryaquolls
Percent of map unit: 5 percent
Landform: Terraces
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EXRHIBIT C

Proposed Treatment Facility
Location
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EXHIBIT D

USFW Wetlands Inventory
Maps
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EXHIBIT E

Crescent Sanitary District
Groundwater Nitrate Study

































EXHIBIT F

Crescent Water Well
Locations and Well Logs



Hpory | | prezpory | prarpoory | praepeow | ) [,

WELLS #1 AND #2
WELI LOGS KLAM 436 AND KLAM 437
STATIC WATER ELEVATION 4228

- WELL LOG KLAM 52508 e
STATIC WATER ELEVATION - 4450

WELL LOGS KLAM 440 AND KLAM 441
STATIC WATER ELEVATION - 4205

WELL LOG KLAM 443
STATIC WATER ELEVATION - 4220

WELL LOG KLAM 442
STATIC WATER ELEVATION - 4414 -

SEWER LAGOONS

' [
|

]
_J

\

\~ STORAGE POND \ 80 ACRES OF IRRIGATED LAND
FOR OPERATION OF WHEEL
LINE IRRIGATION METHODS.

N MINOR TOPOGRAPHIC GROUND

80 ACRES OF IRRIGATED LAND WORK BY ROLLING AND EVENLY

2 i / L "~ FOR OPERATION OF WHEEL - SLOPING THE EXISTING LAND. o o
A /T ~ LINEIRRIGATION METHODS - o - B
P T | r C f - i - - — e R S 5 e FF F Fi mEE S ¥ o a—— 7 OE & ™
Z o g v b WELL #3 S e - - - — - £
ST ’ WELL LOGS KLAM 458, KLAM -

v - ! 10261, AND KLAM 10536. - - - - - -
- - - . STATIC WATER ELEVATION - 4205



NOTICE TO WATER WELL CONTRACTQR

The original and first copy ’
of this report are to be
filed with the L
STATE ENGINEER, SALEM, OREGON 97310
within 30 days from the date
of well completion.

E € E ML
JUL 17 195FA

or

EALEM,. OREGON

ELL REPORT

(Please type or print)

S ATE ENG(N_E‘ER above this line)

OREGON

M State Well No. -2‘-]'/? 3 D

L’I'?D(O State Permit No. -

(1) OWNER:
ame (LRLSOLNT WATE L ASSC,

(11) LOCATION OF WELL:
M Mo 7}‘/ Driller’s well number

County

Address ¢90, Lox /253 ﬂ,PES"@f'/V? @PE % 4 Section FIT. o 2¥ITR. P LEwm
== Bearing and distance from sectlon or subdivision corner

(2) TYPE OF WORK (check): .‘
New Well @( Deepening [] Recondlitioning O Abandon [J B
If abandonment, describe material and procedure in Item 12, .

U . [3 .
Szt)arg‘ YEE ggve:vg LL: (4) FROPOSED USE (CheCk) (12) WELL LOG: Diameter of well below casing .. /d%'
Cable Tetted O Domestle [} Industrial [ Municipal [ Depth drilled é_ajl ft. Depth of completed well 5?5;/ £,
Dug [m] Bored [] Irmgation 1 Test Well . Other D v

@ casine INsTALLED:

Threaded [ Welded [}§"
...... /D” Diam. from @ ft, to / i ft. Gage azfé_a
................. ” Diam. from -ft, to ft. Gage e
e Dlam. from -t to ft. Gage .ceseeiins -

PERFORATIONS:

Type of perforator used

Perforated? [J Yes M No.

Size of perforations _In, by In, - .

........................... . perforations from ft, to £,

......................... . perforations from 1t, to £t.

..... e Perforations from £t. to 7,

eomseeemems Perforations from ft. to t.
........ —. perforations from £t. to 1t,

(7) SCREENS: Well sereen inatalled? [J Yes R’No

Manufacturer's Name.

Type . - -Model No,

Diam. ... Slot size .......... Set from 1t, to 1t,

Diam, ..., Slot size ft. to .

(8) WATER LEVEL: Completed well.

Static level 3 / j\ {t. below land surface Date (5%.747
an pressure lb§. per square Inch Date
. Drawdown Is amount water level Is

(9) WELL TESTS: lowered below static level

Was a pump test made? m(Yes O No_ 1t yes, by whom? /‘—Z,Z %

&:_&@ gal./min, with ___)}j ft. drawdown after
”n L4

" ”

0D

1

”

gal.,/min. with }zdft drawdown after % hrs.
Date

Baller test

Artesian flow __E.p.m.

Temperature of water 4[5’ Was a chemical analysis made? M/Yes 0 No
(10) CONSTRUCTION:

Well seal—Material used ?”E‘NTMIV/H: V( OgMFffT—
74

Depth of seal 1,
Dilameter of well bore to bottom of seal ._.......... L
Were any loose strata cemented off? jXYes O No Depth /oZd Z—/f(d

Was a drive shoe used? @"Yes 0 No
Did any strata contain unusable water? ] Yes R’No
v

depth of strata

Type of water?

Method of sealing strata off . .
Was well gravel packed? [] Ves JX No
¥

Size of gravel:
1t,

Gravel placed from ft. to

Formation: Describe color, texture, grain size and structure of materials;
and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation, Report each change
in position of Static Water Level as drilling proceeds, Note drilling rafes.

e

MATERIAL From To SWL

(i lsasice ik #cwnup o &
QA ot l cf AL N é //
Nt Ciset g 7AWs
A‘ p _u..‘ . )l L" Y ‘ ‘f'éd / 6 955
pert ,4 vy .": i Var's, /6/# /&-d

iyl giiy Lyek ol kg
K Yirey o li Lred pPZIEY L]
V) ,A« Lo l3/3

et

o M o377
Wm'“ ARLYY

wg7 o

Worle started ///74/ 1947, Completed é/ /0 <
woH7

Date well drilling machme moved off of well é / /4[

Drilling Machine Operator’s Certifioation:

This well was constructed under my direct supervision. Mate-
rials used and information reported above are true to my best
knowledge and belief.

[Signed] .. @«gﬁrﬂ:gfﬁ[ é’fﬁfnate ... 19.67
QLS

Drilling Machine Operator’s License No.

Water Well Contractor’s Certification:

This well was drilled under my ]urisdlctlon and this report is
true to the best of my knowledge and belief,

Name . LVATHERS oSOy

(Person, firm or corporation)

Address p"“t? 86)(;’#1?
A)

Signed ‘/(
[ g ] (Water Weerontractor)

Contractor’s License No, qu'é’z Date ’7! f /A

(Type or print)

Eermo QeEQat/

, 1087

(USE ADDITIONAL SHEETS IF NECESSARY)




NOTICE TO WA'I‘ER WELL CONTRACTOR
The original and first copy
of this report are to be
filed with the

STATE ENGINEER, SALEM, OREGON 97310M

within 30 days from the date \)‘?)/]

of well completion.,

WATER WELL REPO%E[‘E @ E E V E D

STATE OF OREGON
(Please type or print)

(Do not write ahove this ¢}

=<
MA\( ? l? 197%3&3 Well No. !/7 %//?é‘ heas 0

TER PESOURCEﬁ\teD&BIIt No.
cALEM, CREGON

(1) OWNER: (10) LOCATION OF WELL:

Name Crescent Water Assocn_atlon .| County Klamath Driller's well number 758 (22-CP)

Address P. 0. Box 123 o Y %Sectton 30 T.2,8 R ORF WM.
("r‘gqnp‘n L, Oregan 97845 Bearing and dista;lce'from section or subd(lvlsion corn'er L

(2) TYPE OF WOERK (check): ‘_ .

New Well & Deepening [1 ° ~. Reconditioning [ _Abandon [}

If abandonment, describe material and procedure in Item 12. (11) WATER LEVEL: Comple ted well.

(3) TYPE OF WELL: | (4) PROPOSED USE (check): Depth at which water was first found 335 ft.

:g:tt,?;y g ?;ti;:e? B Domestle 3 Industrial [J Municipal Kl | Static level 335 ft. below land surface. Date )_!'/p?l/j.ﬁ
ug 0 Bored O Irrigation 1 Test Well [ Other 0 | Artesian pressure 1bs. per square inch. Date
120ASING INS’]_"'_A%-‘LED: .T}ilf%ded 0 Welded mz 5 0 (12) WELL LOG: Diameter of well below casing 12 .................
* Diam. from - It to ft. Gage .afofh Depth drilled 365 . Depth of completed well 34T .
# Diam. from .....0 tt. to ..2Q02 ... 5. Gage ..a2BQ.....
Formatlon: Describe color, texture, grain size and structure of materials;
g " Dlam. from ft. to ft. Gage it and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change in
PERFORATIONS: Perforated? [J Yes DY No. ) position of Static Water Level and indicate principal water-bearing strata.
ype of perforator used . - C o MATERIAL From Ta SWL
Size of perforations in. by in. Pumice - 0 7 .
............................ ... perforations from ft. to £t. Hard Boulders - 7 18 -
perforations from . 1t to s | _Red cinders~large brkn.lava rekl8 | 50
perforations from £t. to £t. Hard basalt-~badly fractured 50 69
Basalt boulders-loose grey
(7) SCREENS: Well screen installed? [] Yes [3f No cinders 69 77
Manufacturer’s Name : : Hard bagalt-badly fractured 77 98
Type Model NO. .cormeamermmmmmssisssen Balsal'b bolllders__(}rev lava as 98 1717
Diam. .. Slot size .cwuins ‘Set from IS {75 /SO Hard basalt 111 112k
Diam, .. Slot size . .. Set from £t. to it. | Red cinders 12l 1142
(8) WELL TESTS: Prawdown s amowtt water level s Hard basalt - badly fractured 153 1150
* lowered below static level Broken grevy lavs rock 160 1196
Was a pump test made? [¥Yes [1No If yes, by whom? Tnterstatel Hard black basalt ']96 99'5: .
1014t 120  gal/min. with ft. drawdown after 2}, hrs. | 'BI‘ own lava rock 295 1317
“ » - U Hard black basall 317 338
A . ) ; — | Grey lava rack 335 | 363
: — . Loose grey cinders 363 | 365
Bailer test 28 gal/min. with O ft. drawdown after 1 _hrs, T
esian flow - gpm, == e
perature of waterSho Depth artesian flow encountered ... ft. | Work started  3/15 19 7}, Completed }, /27 1974
9) CONSTRUCTION: Date well drilling machine moved off of well 1/28/ 1976
Well seal—Material used Portland Cement Drill,;;g. Maclllmine Operait:,or’st (;ertit;oatlon' a .
Well sealed from land surface to, 76 . _»ft. 18 we asdcnsog,l;;ﬁonun egrgg abl;“(;.': ariu%?;}vtgl%

Diameter of well bore to bottom of seal ......t2Ra.

Diameter of well bore below seal . tO 113""12" to ]
Number of sacks of cement used in well seai 186 sacks
Number of sacks of bentonite used in well seal ............ 2 ........................ sacks

Brand name of bentonite ... National
Number of pounds of bentonite per 100 gallons

of water 1bs,/100 gals.
Was a drive shoe used? &) Yes []No PIUES ..o Size: location ... ft.
Did any strata contain unusable water? [] Yes B3 No o
Type ot water? _ dgm‘.h‘ o_fv strata _ s
Method of sealing strata off - T
Was well gravel packed? [J Yes [K] No  Size of gravel: ........ oot eees e -

Gravel placed from it. to

Materials usg

.5/25...,19..76
717

M

Drilling Machine Operator’s License No.

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report Is
true to the best of my knowledge and belief.
Carter!'s Drilling & Pump Sef]

(Person, firp7or copporatiohy \ 7 (T

Address EBe.Q«.B

Name

(Water Well Contractor)

5/25

126 pate . 18.76

(USE ADDITIONAL BHERTS IF{’NECESSARY)

SP*45656-119




NOTICE TO WATER WELL CONTEAE
The original and first copy

of this report are to be
filed with the

within 30 days from the dat:
of well completion.

STATE ENGINEER, SALEM 10, og:io.g.é.‘ : E;, rei
A d s

™

"DEC 27 1969A

+ 1 ~STATE OF

* I(Please type or print)

WELY, REPORT \/»LM(\ ’L% ~30P )

X State Well No.
OREGON ( )
State Permit No,

(1) OWNER:

Name U. 8, Department of Interior

(11) WELL: TESTS: Drawdown is amount watler level is

lowered below static leve!
Was a pump test made? [XYes [J] No If yes, by whom? Dyiller

Address For@st Service

vield: BR 71 gsl/min.with 8§ it drawdownafter §  hrs,

Eend, Oregon

" ” ” ”

” » ” »

(2) LOCATION OF WELL: . R Baliler test gal./min, with ft, drawdown after hrs.
County KiQW4 ‘\ Driller'’s well number — | Artesian flow g.p.m. Date
k) - % Section ,T' — R — W'M‘, Temperature of water Was a chemical analysis made? [X¥es [GiNo |
Bearing and distance from section or subdlvision corner
Crescent Ranger Station ‘ (12) WELL LOG: Diameter of well below casing ......... 6" ................. R
Deptn drilled 297 £, Depth of completed well 297 £,

P

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifiers and the kind and nature of the material in each
stratum penetrated, with ai least one entry for each change of formation.

= * MATERIAL FROM | TO
(3) TYPE OF WORK (check): . | Previously Drilled Q| 267
‘w Welt [ Deepening [ Reconditioning [J Avandon O | Hard Grev Bagsalt 267 271
abandonment, deseribe material and procedure in Item 12, Water Be ar ing' Grev R ock 271 2 8Ll
(4) PROPOSED USE (check): (5) TYPE OF WELL: ‘éer‘f %ardlirgvcroclg 28l 293
Domestlc ] Industrial [ Municipal g | Retary O Driven [ rey baga revice 292 29
. . ___| Cable B Jetted O
Irrigation [ Test Well [ Other a Dug 7 Bored [1
(6) CASING INSTALLED:  Threaded 1 Welded [
B Diam, from Q — 1 76 1t. Gage 277
- ... Diam. irom 167 £t. to 267 ft. Gage ..2.80. ........... -
...! Diam, from ft, to ft, Gage
(7) PERFORATIONS: Perforated? [ Yes []No _ »
Type of perforator used _lorch _
Size of perforations 1/ 8 " in. by 6 in, i B
120 ............ perforations from 2‘?2 £t. to 267 t,
... perforations from £, 10 e, it. _
perforations from ft. to 1t, .
... perforations from ft. to i _
perforations from it, to it
(8) SCREENS:  wen screen Installed? [ Yes K No
Manufacturer’s Name - B
Q'pe Model NO, .cmmccrscemmnmassssssssossiosaes
{am. #. to . | Worlk started 77 /11 1963. Completed  12/19 19 63
Diam, it to £ | Date well drilling machine moved off of well 12 / 19 19 63 .
(9) CONSTRUCTION: ’ (13) PUMP:
Well seal—Material used in seal ... - Manufacturer’'s Name
Depth of seal Type: ) D, _

Diameter of well bore to bottom of seal wrcnccnsrmannrans

Were any loose strata cemented off? [} Yes 3] No

Was a drive shoe used? [J Yes [ No___f .

‘Was well gravel packed? EK&es 1 No

Gravel placed from

ft. to

Size of gravel; “. ............. '

£t,

Did any strata contaln unusable water? [ ¥es i No

Type of water?

Depth of strata

Method of sealing strata off

(10) WATER LEVELS:

Statle level 250 st below land surface Date 11[ ?6/ 63

Artesian pressure N __Ibs, per square inch Date

‘Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief,

NaME A« M. Jannsen Drilling Co,
(Ferson, firm or corporation) (Type or print)

Address 21.075.. 8. Wo To V. Hwy., Aloha, Oregon

Drilling MachineOpgyator’s License No 236 -
si ed ML At P
[Signed ...z : e Pt -

-. 1 Contractor’s License No. 19
(USE ADDITIONAL SHEETS IF NECESSARY)

Date 12/23/63., . , 19 .




[RE@EDVE LAM 441

DEC 17 1959 b

File Original and

ER WELL REPORT ﬁq [ st Weuzn:',// 9 -30F

Earsl Copy With the STATE ENGINEER aze or orEGON
SALEM, OREGON S!‘\ Lmr anEaON State Perinit No.
(1) OWNER: _ (11) WELL TESTS:  Drewdown is amount water level is
Name Us S, Department of Interior Was a pump test made? F% Yes [J No If yes, by whom?
Address  Forest Service vi Legain. 117 i drawdown atter O hra,
Bend, Oregon v LW " "
(2) LOCATION OF WELL: » V50 GPM . - -
County Klama.th Owner’s number, i any— Baller test gal./min, with 1t. drawdown after hra.
- u 1 Sectlon 30 1. 245 ® 9E w., | Artestan flow gp:m: Date
Bearing and distance from section or subdtvislon corner A distance Temperature of water Was a chemical analysts made? [ Yes [] No
of 175' west and; 46' north from the S. E, (12) WELL LOG: Diameter of well ........... 8 .................. inches.
corner of Nb NWz SEf SWi Section 30. Depth drilled 267 ft. Depth of completed weil 267 .
Formation: Describe by color, character, size of material and structure, and
show thickness of aqulyera and the kind and nature of the material in each
- o stratum penetrated, with at least one entry for each change of formation,
k-“ MATERIAL ' FROM TO
(3) TYPE OF WORK (check): _punire stone 0 | 15
New Well (§ ~  Deepening [] Reconditioning [ Abandon [ | __cemented gravel 15 25
. 7* cbandonment, describe materlal and procedure In Item 11, 1lo0se graxvrel 25 29
wawPROPOSED USE (check):  |(5) TYPE OF WELL; | —DuWice sand & loose gravel - 2(9) gg
Rotary ([J Driven [0 pumice sand
Domestte #§ Industrial [J Municipal [ aYy B e B oft lava rock 851 100
Irrigation [] Test Well [0 Other ] Dug 00 Bored [ _hard grey basalt log 11)?
very hard grey rock 11 13
(6 C ?ING INSTALLED: Threaded [ Welded [ cina.ers 13)4 1)45
.......... B.i....." 11;:::: :::: :: :: 176 ££tt g::: loose cinders 1)_6 155
.......... GM» Diam, trom .. M1 1. to ... 20T tt. Gage .. ' | —hard brown rock 1051 160
................. oo X cinders 168 180
(7) PERFORATIONS: Pertorated? X Yes [1 No _hard grey rock 180 196
Type of perforator used Torch CaVing c¢inders 196 206
SIZE of perforations _ 1/8 mbvy .6 in, _hard pan , 206 522
8 perforatiedfupalneol 1. to g, | —grey lava 222) 232
perforations from 2#2 ' 1t. to 267 1. lava 23 2 2}45
perforations from ft. to 1. water bearing I'OGk th 267
perforations from ft, to t.
perforations from 1t. to 1t.
(8) SCREENS: Well screen installed [] Yes [X No
Manufacturer's Name
~rpe
&. Slot size Set from t to 1t
. Slot size Set from 1, to #t. | work started  9=15-59 19 . completed 9=L9=59 19
(9) CONSTRUCTION: (13) PUMP:
Was well gravel packed? [J Yes K No Size of gravel: ... Manutacturer's Name
Gravel placed from 1t, to 1t Type:- H.P,
Was a surface seal provided? [] Yes [0 No To what depth?
Materlal used in seal— Well Driller’s Statement:
DId any strata contain unusable water? [J Yes [KNo This well was drilled under my jurisdiction and this report is
Type of water? Depth of strata true to the best of my knowledge and belief,
Method of seallng strata off NAME A, M.(?J amien Drilli.n)g Comlifyny -
(10) WATER LEVELS: CovrecTed 22/Felfs 21075 S W. Tualatin Highway, Aloha, Oregon
Static level 248 “4t. velow land surtace Date 9'19-59 Address
Artesian pressure 1ba. per equare jnch Date Driller’s well nu
Log Accepted by: [Signed] %
Edward M. Jaﬂw lerPartner
[Signed] (Owner) Date v 10 License No. 79.. Dite s "5 ............. , 18........

(USE ADDITIONAL SHEETS IF NECESEARY)




[ T S
STATE OF OREGON *- & L. 6 ¥ & i

TER WELL REPO - AORE
Wés rgunr‘e;dvby ORS 537. 7351)" Uli - 1986

WATER Roenliprce Dene

PLEASE TYPE or PRINT IN INK

y LA

R YA
Y/
L‘ 9 (for official use only)

(1) OWNER: L'ar-se}s;. 3 @nEGQN
Name A harfe§ 'g,fr/w,ﬂ?
Address Pp Bo) %G

City #pelcealt

(2) TYPE OF WORK (check):

New Well ﬁ Reconditioning [
If abandonment, describe material and procedure in Item 12,

State 3 97773

Deepening [1° Abandon [0

(10) LOCATION OF WELL by legal description:
_Klﬁl‘f.ﬂ TA M) 14 Ay, o Sectxon_L_ of

County

Township 2 Range 9 WM,
(Township is North or South) (Range is East or West)

Tax Lot Lot—_*™ _ Block .= __ Subdivision ﬂiﬂ&lﬁw

MAILING ADDRESS OF WELL (or nearest address) .

(11) WATER LEVEL of COMPLETED WELL:

S0 &
¢£ ft. below land surface. Date 7-23’,,8’4

Depth at which water was first found
Static level

(3) TYPE OF WELL: (4) PROPOSED USE (check):
Rolary Air  [] Driven O Domestie 1. Industrial [0 Municipal O -
N Thermal: .
Rotary Mud [ Dug O Trrigation ﬁ Withdrawal [ "Reinjection '[J
hle M Bored O git:lze;x:netuc O "Grounding OO Test [}
CASING INSTALLED: Steel i Plastic O
Threaded [ Welded
d . Diam. from ...t to fe ft. Gauge ... fQ.?d‘
¥ Diam. from ft. to ft. Gauge

Artesian pressure lbs, per square inch. Date

(12) WELL LOG: Diameter of well below casing ....
Depth drilled ft. Depth of completed well é é ft.
Formation: Describe color, texture, grain size and structure of materials; and show thickness
and nature of each stratum and aquifer penetrated, with at least one entry for each change of
formation. Report each change in position of Static Water Level and indicate principal
water-bearing strata.

. LINER INSTALLED: %ffgaded E 5}2{’3:3 - E MATERIAL From | To BWL
..... 5' Diam. froin 4 ft. to ‘& ft. Gauge 28 "-rl"p -S;” o /
gy ‘Cre / 7
(6) PERFORATIONS: Perforated? I st O No - S0 7 /¢

Sizé of perforations |, 3/ in by £ in. - ‘L,é T3 N

440 perforat?on's from yé £t. to .o bl ft. ) z O ) SS90 !f{' az'o
perforattons from . ft. to ft, 8” [’/A‘;/ - .S"ﬂ:(—’(} 20 <o

perforations from ft. to i % g »‘-"S:é S W 4D sa .’!!‘
(7) SCREENS: Well screen msfalled" Yes O Ne -~ %féf{ :41.!({ 60 éé

Manufacturer's Name ... -s:ﬁﬂf#ﬁ"p/ﬂﬁff C... %(ﬂ e M"dﬂ
TYDE ot ek O Model No,
Diam. . \{” Slot S’l'ze’,..EQ.l.&’. Set from 4‘ .ft. to .. ‘6 ft. -
Diam. . Slot Size Set from ft. to ft.

Drawdown is amount water level is lowered

(8) WELL TESTS: below static level
Dh'[/d

Was a pump test made? gYes W No If yes, by whom?

.l. gal./min, with ft. drawdown after hrs,
Airtest - gal/min, with'drill stemat  ~° ft. " hrs,
Bailer test 6 gal./min, with q ft. drawdown after I hra,
Artegian flow g.p.m. :

?erature of water Depth artesian flow encountered ft,
(9) CONSTRUCTION: Special standards:  Yes (1 No i

Well seal—Material used Cewmteal .

Well sealed from land surface to 'f ft,
Diameter of well hore to bottom of seal ....rmmmmeeereses 10 ..... in. .
Diameter of well bore below seal uué in.

Date work started —.Z:M__/completed__&a.s_“&_.. .

Date well drilling machine moved off of well 7- 23 19 8’ é_

(unbonded) Water Well Constructor Certification (if applicable):

This well was constructed under my direct supervision, Materials used and
information reported above are true to my best knowledge and belief,

4 .
Amount of sealing material . 6,2, ........ sacks N pounds [T | [Signed] Date
9
How was cement grout placed? Prﬁs.rk.r‘ﬁ. .......... Gt T, (honded) Water Well Constructor Certification.
Bond Issued by: 2 ;
uret pany Neme,
Was pump instailed? ........... IVI') Type ... HP Depth f. | On behalfofﬁ U 'U\" D"“"""" J ﬁﬂ Wf// p" Il""’?
- . (type or print name of Water Well Constructor) -
Was a drive shoe used? [ Yes N No | 31 31.L J— Size: location ..o ft.
Did any strata contdin unusable water? ] Yes No This well was drilled under my jurisdiction and this report is true to the
Type of Water? depth of strata best of my knowledge and belief:
Method of sealing strata off 3 (Signed) ....L /7 f/ :
Was well gravel packed? [1VYes [ N6 " Size of gravel: ... Dated . .2 X’... Py (Water Well Constructor)
Gravel placed from e £t. £0 . ft, (Dated) G
NOTICE TQ WATER WELL CONSTRUCTOR WATER RESOURCES DEFARTMENT, SP*46866-630
The original and first copy of this report SALEM, OREGON 97310

are to be filed with the

within 30 days from the date of well completion.




e e

Retptell

Flrst COE with the
STATE {XGINEER.
SALEM, OREGON

SALEM, OREGON

KLAM 443

STATE ENGINEER WATER WELL REPORT
STATE OF OREGON

2 9 3/

LA
KL— } q_& State Well No,

State Permit No.

Drawdown 1s amount water lcvel is

(11) WELL TESTS: lowered below static level
Was a pump test made? [J Yes [J No If yes, by whom?
Yield: gal./min. with 1t. drawdown after

" ” ” "

Owner’s number, if any—

¥ 14 Section ‘3! T 44‘9 EW.M.

County

Bearing and distance from section or subdivision corner

(3) TYPE OF WORK (check):
New Well Deepening [J Reconditioning Abandon [J
72 abandonment, describe material and procedure in Item 11,
w PROPOSED USE (check): |(5) TYPE OF WELL:
' Rota 0O, Dri 0
Domestic b/lndustrial [0 Municipal OO C:bl;y J:t:ee; 0
Irrigation [0 Test Well [J Other m} Dug Bored [

(6) £ASING INSTALLED: Threr O Welded [1

.............. 5 1. Gage /0

" Diam, from ..
* Dlam, from 1t. Gage
.................... " Diam. from ft. GAEEe .oooeereeererinn

" " " "

? gal/min, with 7Y gt drawdown atter / hra.
g.p.m. Date

Was a_chemlcal analysis made? [ Yes m

Baller test
Artesian flow

Temperature of water

(12) WELL LOG:;

Depth drilled ft,

Formation: Describe by color, character, slze of material and structure, and
@

show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

Diameter of well ............ ¢ ........... inches,
Depth of completed well t.

. . MATEHiAL FROM TO
A e 0 e rrul S 12

(7) PERF 'ORATIONS: Perforated? [] Yes ‘D’ﬁo

Type of perforator used

SIZE of perforations in. by in,
................................ perforations from 1t. to 1t,
................................ perforations from ft. to 11,
.. perforations from 1t, to 1.
.. perforations from ft. to 1t.
- perforations from ft. to . 1t.

(8) SCREENS:

Manufacturer's Name

Well screen installed [J Yes W

Type Model No. ...
;. Am. Slot size Set from ft. to £,
n, Slot size Set from 1. to ft. | work started 19 . Completed %ﬂ_‘_ / 1950
(8) CONSTRUCTION: , (13) PUMP:
Was well gravel packed? [J Yes W’ Size 0f Eravel: ... Manufacturer's Name

. to ft.

N {3
pés P No To what depth? ... ,l ........ 1t.

Gréavel placed from

Was a'surface seal provided?

Materlal used In seal— 7
Did any strata céntain unusable water?. [] Yes W

Typea of water? ‘ Depth of strata -

Method of sealing strata off

(10) WATER LEVELS:
Statle level P
Arteslan pressure

1t. below land surface Date
Ibs. per square inch Date

Log Accepted by:
4
[Signed /) A.....

(USE ADDITIONAL SHEETS IF NECESSARY)

Type:

Well Driller’s Statement:

' This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief,

(Type or print)

erson, firm, or
Address ...... 4( . l .. s ......... j ..........
Driller’s well number
[Signed] ... /E;/‘
License No. .....c..... 026 4

P ation)

$ 7 A1 A




KLAM 52508

STATE OF OREGON )
GEOTECHNICAL HOLE REPORT.

RECEIVED
0CT 1 1 2000

(1) OWNER/PROJECT:
Name C, ves C2.~+ '
Addess D, O, Box  CH7
City (‘e G @t State
(2) TYPE OF WORK
New [ Deepening [] Alteration (repair/recondition)[_] Abandonment

(3) CONSTRUCTION:
[IRotary Air [ ]Hand Auger
["]Rotary Mud [ ] Cable Tool

(as required by OAR 690-240-035)
Hole gumbcr E ”3

Oc .

6174 zip @ 7735

[JHollow Stem Auger

P Push Probe []Other

(9) LOCATION OF HOLE by legal gescyx’{ft% A EESOUHCES DEPT.

County _&[Q&_&(A_ Latitudg, 27 4 Longitude 5 23"
Township Z% N or (S, ange Q B W. WM.
Section_3 ) NE un__NE s

Tax Lot Lot Block Subdivision

Street Address of Well (or nearest address) 501/3’&. .S/céA x
(et Lo ot Badimection of 97

Map with location identitied must be attached

(4) TYPE OF HOLE:

(10) STATIC WATER LEVEL:

-
¢ 3: S ft. below land surface.

Date é /gﬂw

[JUncased Temporary [ | Cased Permanent
[1Uncased Permanent  [] Slope Stability &Other - Artesian pressure Ib. per square inch. Date
(5) USE OF HOLE: e, Al (11) SUBSURFACE LOG:
i Ground Elevation
Material Description From To SWL
{6) BORE HOLE CONSTRUCTION: loaht bvpwn 5, 8 o qel] &
Special Construction approval [ YesﬂNo Depth of Completed Hole ‘_&ﬂ. ~ o Il Amit & 4 /
Crouizb by wesl cid | RéS
HOLE SEAL - dete gprgcle bovm o' (F -
Diameter From To Material From (0( Sacks or pounds U M/ [4 /0‘41 éf =
z® | o yd N
v
/ ., ,
‘ Date Started g( Zﬁ I Date Completed 3/2/4/CD
Buackfill placed from ft. to ft. Material (12) ABANDONMENT LOG:
Filter Pack placed from ft. to ft. Size of pack
Material Description From To Sacks or Pounds
(7) CASING/SCREEN: qrpmdor  btnteonde| O | B | TF sad
Diameter From To Gnuge Steel Plastic Welded  Threaded

Casing: ) “ 0 ; D /E D |

o oo O ]

o o g Ul

g g 0O ]
Screen: _/°¢ 3% O X ] ]

O o o ]
Slot size D, OO Date started g/?{/C’y Dute Completed 8/245’/45)
(8) WELLTEST
[ Pump (] Bailer (7 Ai [] Flowing Artesian Professional Certification

eld GPM

~ PH

Permeability

Conductivity

Temperature of water < °F/C Depth artesian flow found ft.
Was water analysis done? W] Yes [] No .

By whom? [\[(N; g Creele Mooty cof

Depth of strata zmnlyzed. From ft. to ~ ft.

Remarks:

(to be signed by a licensed water supply or monitoring well constructor, or Oregon
registered geologist or civil engineer).

I accept responsibility for the construction, alteration, or abandonment work
performed during the construction dates reported above. All work performed
during this time is in compliance with Oregon's geotechnical hole construction
standards. This report is true to the best of my knowledge and belicf.

License or Registration Number 12V /%
signed % % pue 106/
y /4

nEC
7 ¢

Affiliation

THIS REPORT MUST BE SUBMITTED TO THE WATER RESOURCES DEPARTMENT WITHIN 30 DAYS OF COMPLETION OF WORK

ORIGINAL — WATER RESOURCES DEPARTMENT

FIRST COPY — CONSTRUCTOR

SECOND COPY - CUSTOMER




KLAM 52508

- 2 50 Feet Crescent Boring Locations
Crescent Area-Wide Groundwater Study
) RECEIVED DEQ
P noro completed on August 25, 2001 SttedOreg:l
f DEC 0 5 2001 W"""“”'”“

WATER RESOURCES DEPT,

\. SAl M, OBEGON J




TE

NOTICE TO WATER WELL CONTRACTOR
The original and first copy
of this report ave to be
filed with the

STATE ENGINEER, SALEM, OREGON 87310
within 30 days from the date
of well completion.

STATE OF

s

OBSERVATION W,EL.LR

WATER WELL REP
G

(Please type or p.

ECEINER
APR 18 1966
¥ ENGINEgR e vo.. 6:/8~/

!.~EM. OREGOMate Permit No.

»

OR/

(1) OWNER;

Address

|.(11) WELL TESTS:

Drawdown Is amount water level is
lowered below static level

Was a pump test made? g4 Yes ] No If yes, by whom?
Yield: i O gal/min, with V/, ft. drawdown after

an’

}'(hrs.
(2] ” " 3

(2) LOCATION OF WELL:

County })( ,&«W«alé Driller's well number
. Section  /  T. 2 £5°SR.

<’ [=wMm.

Y%
Bearing and distance from section or subdivision corngr

” ” i "

gal./min, with ft, drawdown after hrs,

gpm. Date

Bailer test
Artesian flow N

Temperature of water ,7

Was a chemical analysis made? [] Yes 24\10 .

(12) WELL LOG: Diameter of well below Casiig ..o
- ~ Depth drilled £t. Depth of completed well £t.
’ E 7 Formation: Describe by color, charagter, size of material and structure, and
= show thickness of aquifiers and the Jeind and nature of the materlal in each
stratum penetrated, with at least one entry for each change of formation.
" - oF WORE (o - MATERIAL FROM | TO
YPE check): o = ; - — 7
( ) ( ) dltiontn Aband / Py =) r—u;{i[ ./S‘JWA""J J / /
W:ll » De;a;)eningt‘ti 1 dRecond t on' gItE] . andon [J, 5 /*'84‘—4'4: ;a ot /f / 20
2 roce N
andonment, deseribe material and procedure in Item ﬁ:"" é‘ i , zZy / ? g
(4) PROPOSED USE (check): (5) TYPEOF WELL: | _ j2pmpulPullon . ¢t | 7ga | 250
. Rotary [ Driven [J 43 et Zez 53 e; ,:é ot 1 R 4
Domesti E/Idustil Municipal </
omestic ndustrial T Munielp Cable Jetted [ ] - [
Irrigation [ Test Well [ Other ] Dug O Bored O %‘ S E B

(6) CASING INSTALLED:  rureaded [ Welded O

o2t Dram, trom ... 2t 10 -/_,.?,?/ £, Gage et T
e Qo gt 10 W2 S5 1. Gage Bl

. " Diam, from £t. to it, Gage . ——
(7) PERFORATIONS: Perforated? es OO No
Type of perforator used T
Size of perforatlons in. by in, B
................................ perforations from : ft. to ft.
.............................. perforations from /( ... £t. to \// .. £t

... perforations from ft. to £t,

perforations from ft. to £t B
... perforations from 1t. to £t. - ~

Well screen installed? {J Yes @’{o

(8) SCREENS:

Manufacturer’s Name

Model No. ... -

‘1, ................ Slot size ..ot Set from £t to £t.

Diam. ..o Slot size .. Set from ft, to £,
(9) CONSTRUCTION: i
——

Well seal—-Material used In 58l ..o Wn

Depth of seal . . }-O ......... £t, Was a packer used? .....wongfon. £

Diameter of well bore to bottom of seal .........fe.
es [] No

Were any loose strata cemented off?

Was a drive shoe used? [J Yes No,

Was well gravel packed? [] Yes No __Size of gravel! .o,
Gravel placed from £, tg .. £,

Did any strata contain unusugble water? {1 Yes JZ/N_'o
depth of strata

Type of water?
Method of sealing gifrata off

(10) WATER LEVELS:
2 é. Lit. below land surface Date

Statfe level

Worl started ?
Date well drilling machine moved_off of well

(13) PUMP:

19

Manufacturer’s Name
Type:

/ 197“’/,,' 4 Completed é/ A 4

dWater Well Contractor’s Certifioation:

This well was drilled under my jurisdiction and this report is
true to the best of my knowlegge., and belief.
9

NaME (T ATy, ce xS
_’_(Per__son, firm or corporation) - - (Typ? p.l)‘int)
AddressC.. 2.620 ST Ina S /o /447 et
G

-

o

Drjlling Machi‘r? Operator’s License No.

[SIgned] ,at sl G 7S
(Water Well Contractor) .

Arteslan pressure Ibs, per square inch Date L

’

(USE ADDITIONAL SHEETS IF NECESSARY)

Contractor’s License No,

;)’.ﬁ.!}ﬁate




%

STATE OF OREGON..

WATER WELL REPORT
(as required by ORS 537.765)

- -

. 1
MG 27 19 D553 04

EPT.
CARD) #

22937

(JATER RESOUR 5

(1) OWNER: ~ i (9 CATION OF WELL by legal description:
Name County £ atitude ~ “Longitude — " "
Address . e . g f Ve
% _— - e Township N ﬂ@ange @' W, WM.
o 7 2 T N A
Gy CZ,?‘M’.’L‘ htmemf Zip ??733 Section_ £ _MZ 7 YA
(2) TYPE OF WORK: Tax Lot Lot Block Subdivision
[0 Newwell ~ [ Deepen wRecnnditinn {1 Abandon Street Address of Well (or nearest address)
(3) DRILL METHOD__ o .
O Rotary Air [ Rotary Mud O Cabie™ (10) STATIC WATER LEVEL:
¥ Other ——M oG i belaw land surface. Date _&__—*02 -4
(4) PROPOSED USE: Artesian pressure Ib. per square inch, Date
g Domestic O (‘(nnrin-in?l.\' D»]'n'd;l:trial'. D.“Irrigalipn_ ) (1 1) WATER BEARING ZONES:
Thermal O Injection (1 "Other
< . _ T D chich w " 5
(5) BORE HOLE CONSTRUCTION: : epth at which water was first found
Special Construction approval  Yes  No Depth of Completed Well DZ.QQ ft. From To Estimated Flow Rate SWL
Yes No. = [ﬁ . .
Explosivesused [ Type Amount
HOLE . SEAL Amount
' Diameter From To_ Material From To sacks or pounds .
(12) WELL LOG: Graund elevation
- Material From l To SWL
e 1 E OKiiii] WELL [ Shotis
How was seal placed: Method [ A [ B D ¢ Op Ok ; WE Ll LR D "//e;-d -.7-0 ot %’i
O Other L z - p ~ « i3] 77 / é
Backfill placedfrom —___ft.ta /. Material L £f y Ny 2%
Gravel placed from ft. ta Aﬁ _ Sivzeurgr;:viﬂ _&LL'E p/ﬂni&) 4 Ma -td’ ’0 ¢ E‘é i"ﬁé
(6) CASING/LINER: . [Fopn 225N 2957 d‘ff é% o
Diameter Fro To ,Gauge| Stecl Plastic Welded Threaded ' iz
7 ¥ MM&E& R
('u.\»ing:ﬁ +4/ 'r-?- W O E O é’éﬁ& =L s o0 ) o 4 Ry Y anrs .
=0 o o o .
: o O o - -
o o @@ O B
Liner: O ...d O O
. o"o .o O - .
‘ Final location of shoets) —
""" & (7) PERFORATIONS/SCREENS: ]
O Periorations” Method -
[ Screens > Type Material
Slot Tele/pipe -
From To size Number, Diameter size Casing Liner
‘ E] ’ E]
O O
| I I
O o
ad ad Date started 8“-«.2 e &4 Completed % EVA R )
] 0 .
— - — (unbonded) Water Well Constructor Certification:
(8) WELL TIESTS: Minimum testing time is 1 hol‘“', I certify that the work I performed on the construction, alteration, or
O pum O Baijer O i Di;’t‘:s’gi abandonment of this well is in compliance with Oregon well construction
P standards, Materials used and information reported above are true to my best
Yield gal/min Drawdown Drill stem at Time knowledge and belief.
= The WWC Number
Signed _ - Date
(bonded) Water Well Constructor Certification:
' N R - = I accept responsibility for the construction, alteration, or abandonment
Temperature of water . PePt.h Artesian Flow Found work performed on this well during the construction dates reported above. all
Was a water analysisdape? . [JYes Bywhom - work performed during this time is in compliance with Oregon well
Did any strata contain water not suitable for intended use? [] Too little con.Stmc"ion standards. This report is true to the best of my knowledge and
7 Salty [0 Muddy O ador O Colored O] Othe belief. - }/ evet2?, l/ WWC Number éﬁ’ Z
Depth of strata: - -~ PR . ... | Signed 7 e ‘ Date -2R -

ORIGINAL & FIRST COPY - WATER RESOURCES DEPARTMENT

SECOND COPY - CONSTRUCTOR “ THIRD COPY . CUSTAOMER

“QeesC A/e8




WATER WELL REP
(as required by ORS 537.765)

o

RECEIVED

AUG 12 1992

: l-ﬁﬁEQDL—DT

255/8e// aa.

(START" CARD) " 4//5 é».?

WATER RESOPH

Temperature of Water
Was a water analysis done?

_Depth Artesian Flow Found -
O Yes By whom
D Teo titte

Did any strata contain water not suitable for intended use?
[ satty {3 vmddy 13 odor [T Colored [ Other
Depth of strata:

Signed

@ 0 WellNumber_____ SALEM, JW%EATION OF WELL by legal description:
Name ';7-7/7 o'it/@f f thﬂg &S i Longitude,
Address C M< Py ke, _ ‘s, S E or W. WM.
City State” ~ Zip Section .~/ RE v LA 4% . i
(2) TYPE OF WORXK: IE/ Tax Lot Lot _Bloc Subdivjsiol -
[J New well Eﬁe‘;’; Recondition [ Abandon” Street Address of Well {or nearest addresm
(3) DRILL METHOD: .
O Rotary Air O Rotary Mud O Cable . B o (10) STATIC WATER LEVEL:
OdJ _Other T - - C’JLCS ft. below land surface. Date_Q:M
)] PROPOS%)/USE/ o ’ ) ’ Artesian pressure _________Ib. per square inch.  Date
O Domestic Community - - Industrial O rrrigation - - (11) WATER BEARING ZONES:
] Thermal ] In]ectlon i D Other ) . '. R
(5) BORE HOLE CONSTRUCTION: . Depth at which water was first found VQ . g
Special Construction approval O Yes O No Depth of Completed We ft.
Explosives used [ Yes [ No ~Type_ Amount. From To Estimated Flow Rate | SWL
HOLE ~  ~ " SEAL Amount 2%/ E= LA T LS
Diameter From To Material From To sacks or pounds
7k
(12) WELL LOG:
Ground elevation
How was seal placed MethodD A O B D c Up~ E'E S
[J other oy e T Material From | To SWL
Backfill placed from______ ft. to ft.  Material i\) (ad cl e /(( )r{ 2225 o/ 1k 3¢S
Gravel placed from ft. to ft .- Size of gravel 'F— ; E.’ ¢ / T_ ,:?"?'fl ﬁ?é’x
(6) CASING/LINER: o o
Diameter From To Gauge | Steel  Plastic “cldcd Threaded
Casing: D D D D
0. d- d 0
o o O o0
O o-oc o
Liner: £7 246 1230 294 /te | O ~— 0 . O
I R I R I O
Final location of shoe(s)
(7) PERFORATIONS/SCREENS: o o
erforations Method QLJ@CL
Creens - - Type : " Material . -
Stot Tele/pipe
From To sizz  Number Diameter size Casing Liner
gre 129¢ liaolzsenl 0. e
0. O
[ I
[
O .
(S)yTESTS. M_l_r:lmum testlvng“tlfne is 1 hom;: i e st P7—t o) — DT compees =D /P
Pump [ paiter O axr [T Anesian {unbonded) Water Well Constriictor Certification:
I certify that the work I performed on the construction, alteration, or abandon-
Yield gal/min Drawdown Drill stem at Time ment of this well is in compliance with Oregon well construction standards. Materials
3 S )>) “,2 1 hr, used and information reported above are true to my best knowledge and belief.

WWC Number
Date

(bonded) Water Well Constructor Certification:

I accept responsibility for the construction, alteration, or abandonment work per-

formed on this well during the construction dates reported above. All work performed
during this time is in compliance with Oregon well construction standards. This report

WWC Numberég.g .
Date 50— #2— ?ﬂ

ORIGINAL & FIRST COPY - WATER RESOURCES DEPARTMENT

SECOND COPY - CONSTRUCTOR

THIRD COPY - CUSTOMER 9809C 10/91




EXRHIBIT G

Alternative Systems Cost
Estimates



Engineers Opinion of Probable Costs
Crescent Sanitary District
Waste Water Treatment Facility

Gravity Collection System
Klamath County, Oregon

Anderson Engineering & Surveying, Inc.

Lakeview OR

ITEM [DESCRIPTION UNIT [QUANTITY|] COST/UNIT | TOTAL COST
1 |Mobilization/Demobilization L.S. 1 $50,000.00 $50,000.00
2 |Gilchrist Connection L.S. 1 $450,000.00 | $450,000.00
3 |[8" PVC Sewer Main L.F. 28,000 $56.79 $1,590,000.00
4 |4" PVC Sewer Laterals L.F. 11,000 $45.00 $495,000.00
5 |Force Main Line L.F. 11,000 $35.00 $385,000.00
6 |Pump Station Crescent EA. 1 $75,000.00 $75,000.00
7 |Service Connections EA. 288 $1,500.00 $432,000.00
8 |Standard 48" Manholes EA. 50 $3,000.00 $150,000.00
9 |Cleanouts EA. 10 $500.00 $5,000.00
10 [Highway Boring (8" sewer) L.F. 50 $350.00 $17,500.00
11 [Highway Boring (6" sewer) L.F. 200 $300.00 $60,000.00
12 |Gas Line Crossing EA. 1 $25,000.00 $25,000.00
13 |Gravel Surface Replacement C.Y. 500 $40.00 $20,000.00
14 |Asphalt Surface Replacement TON 300 $140.00 $42,000.00
15 |Concrete Surface Replacement S.Y. 1,500 $30.00 $45,000.00
16 |Total Construction Costs $3,841,500.00
17 |[Construction Contingency at 10% $384,150.00
18 |Engineering and Construction Inspection at 10% $384,150.00
19 |Legal Fees $5,000.00
20 |Grant Administration $10,000.00
21 |Labor Standards Compliance $10,000.00
22 |Permits $10,000.00
23 |Environmental & Cultural Resources Site Study $15,000.00
24 |Total Estimated Project Costs $4,659,800.00

Gravity System Costs 3-25-15




Engineers Opinion of Probable Costs

Crescent Sanitary District
Waste Water Treatment Facility
Pressure Collection System

Klamath County, Oregon

Anderson Engineering & Surveying, Inc.
Lakeview OR

ITEM |DESCRIPTION UNIT |[QUANTITY] COST/UNIT | TOTAL COST
1 [Mobilization/Demobilization L.S. 1 $150,000.00 | $150,000.00
2 |6" PVC Pressure Main L.F. 4,000 $50.00 $200,000.00
3 |4" PVC Pressure Main L.F. 31,000 $40.00 $1,240,000.00
4 |4" PVC Pressure Laterals L.F. 11,000 $40.00 $440,000.00
5 |Service Connections EA. 288 $1,500.00 $432,000.00
6 |[Standard 48" Manholes EA. 2 $3,000.00 $6,000.00
7 |Cleanouts EA. 40 $500.00 $20,000.00
8 |Pressure Vault System EA. 288 $3,500.00 |$1,008,000.00
9 |Highway Boring (6" line) L.F. 100 $400.00 $40,000.00
10 |Highway Boring (4" sewer) L.F. 250 $350.00 $87,500.00
11 |Gravel Surface Replacement C.Y. 500 $40.00 $20,000.00
12 |Asphalt Surface Replacement TON 300 $140.00 $42,000.00
13 |[Concrete Surface Replacement SY. 1,500 $30.00 $45,000.00

14 |Total Construction Costs

$3,730,500.00

15 |Construction Contingency at 10% $373,050.00
16 |Engineering and Construction Inspection at 10% $373,050.00
17 |Legal Fees $10,000.00
18 |Grant Administration $10,000.00
19 |Labor Standards Compliance $10,000.00
20 |Permits $5,000.00

21 |Environmental & Cultural Resources Site Study $15,000.00

22 |Total Estimated Project Costs

$4,526,600.00

pressure System Costs 3-25-15



Engineers Opinion of Probable Costs
Crescent Sanitary District
Waste Water Treatment Facility

Effluent Collection System
Klamath County, Oregon

Anderson Engineering & Surveying, Inc.

Lakeview OR

ITEM |DESCRIPTION UNIT |QUANTITY| COST/UNIT | TOTAL COST
1 [Mobilization/Demobilization L.S. 1 $150,000.00 | $150,000.00
2 [10" PVC Sewer Main L.F. 1,000 $60.00 $60,000.00
3 |8"PVC Sewer Main L.F. 3,000 $55.00 $165,000.00
4 |6" PVC Sewer Main L.F. 5,000 $45.00 $225,000.00
4 |4" PVC Sewer Main L.F. 26,000 $40.00 $1,040,000.00
5 [4" PVC Sewer Laterals L.F. 11,000 $40.00 $440,000.00
5 [Service Connections EA. 288 $1,500.00 $432,000.00
6 |Standard 48" Manholes EA. 2 $3,000.00 $6,000.00
6 |Cleanouts EA. 40 $500.00 $20,000.00
6 |STEG Tank System EA. 258 $3,500.00 | $903,000.00
7 |STEP Tank System EA. 30 $5,500.00 $165,000.00
7 |Highway Boring (10" sewer) L.F. 100 $500.00 $50,000.00
8 |Highway Boring (4" sewer) L.F. 250 $350.00 $87,500.00
8 |Gravel Surface Replacement C.y. 500 $40.00 $20,000.00
9 [Asphalt Surface Replacement TON 300 $140.00 $42,000.00
9 |Concrete Surface Replacement S. 1,500 $30.00 $45,000.00
10 |[Total Construction Costs $3,850,500.00
10 [Construction Contingency at 10% $385,050.00
11 |[Engineering and Construction Inspection at 10% $385,050.00
11 |Legal Fees $10,000.00
12 |Grant Administration $10,000.00
13 |[Labor Standards Compliance $10,000.00
14 |Permits $5,000.00
15 |[Environmental & Cultural Resources Site Study $15,000.00
16 |[Total Estimated Project Costs $4,670,600.00

STEP System Costs 3-25-15




Engineers Opinion of Probable Costs
Crescent Sanitary District
Waste Water Treatment Facility
Vacuum Collection System

Klamath County, Oregon

Anderson Engineering & Surveying, Inc.

Lakeview OR

ITEM [DESCRIPTION UNIT [QUANTITY] COST/UNIT | TOTAL COST
1 |Mobilization/Demobilization L.S. 1 $150,000.00 | $150,000.00
2 |6"PVC Pressure Main L.F. 4,000 $50.00 $200,000.00
3 [4" PVC Pressure Main L.F. | 31,000 $40.00 $1,240,000.00
4 |4" PVC Pressure Laterals L.F. 11,000 $40.00 $440,000.00
5 |Service Connections EA. 288 $1,500.00 $432,000.00
6 |Standard 48" Manholes EA. 2 $3,000.00 $6,000.00
7 |Cleanouts EA. 40 $500.00 $20,000.00
8 [Vacuum Vault System EA. 288 $3,000.00 $864,000.00

Vacuum Equipment Building L.S. 1 $425,000.00 | $425,000.00
9 |Highway Boring (6" line) L.F. 100 $400.00 $40,000.00
10 |Highway Boring (4" sewer) L.F. 250 $350.00 $87,500.00
11 |Gravel Surface Replacement C.Y. 500 $40.00 $20,000.00
12 |Asphalt Surface Replacement TON 300 $140.00 $42,000.00
13 |Concrete Surface Replacement S.Y. 1,500 $30.00 $45,000.00

14 |[Total Construction Costs

$4,011,500.00

15 [Construction Contingency at 10% $401,150.00
16 |[Engineering and Construction Inspection at 10% $401,150.00
17 |Legal Fees $10,000.00
18 |Grant Administration $10,000.00
19 [Labor Standards Compliance $10,000.00
20 |Permits $5,000.00

21 |Environmental & Cultural Resources Site Study $15,000.00

22 |Total Estimated Project Costs

$4,863,800.00

Vaccum System Costs 3-25-15




Engineers Opinion of Probable Costs
Crescent Sanitary District
Waste Water Treatment Facility

FaCU Itatlve PO n dS Anderson Engineering & Surveying, Inc.

Klamath County, Oregon Lakeview OR

ITEM [DESCRIPTION UNIT [QUANTITY| COST/UNIT | TOTAL COST
1 |Dike Construction C.Y. | 150,000 $5.00 $750,000.00
2 |60 Mil HDPE Liner S.F. [1,700,000 $0.75 $1,275,000.00
3 |3/4"-0" Tops of Dike and Access Roads C.Y. 2,000 $25.00 $50,000.00
4 |Bank Seeding Dike Slopes acre 5 $500.00 $2,500.00
5 |Chlorine Contact Chamber & Equipment | L.S. 1 $50,000.00 $50,000.00
6 |Site Pump Stations EA. 2 $10,000.00 | $20,000.00
7 |Inlet and Outlet Structures EA. 5 $8,000.00 $40,000.00
8 [Pond Structure Piping L.S. 1 $10,000.00 $10,000.00
9 |Flow Meters EA. 2 $1,500.00 $3,000.00
10 |Dike Fencing L.F. 5,000 $15.00 $75,000.00
11 |Site Building L.S. 1 $15,000.00 $15,000.00
12 |[Power To Site L.S. 1 $30,000.00 | $30,000.00
13 |lrrigation Equipment and Piping L.S. 1 $100,000.00 | $100,000.00
14 |Telemetry and Controls L.S. 1 $10,000.00 $10,000.00
15 |Monitoring Wells EA. 4 $4,000.00 $16,000.00
16 |Erosion Control L.S. 1 $40,000.00 $40,000.00
17 |Total Construction Costs $2,486,500.00
18 |Construction Contingency at 10% $248,650.00
19 |Engineering Design and Inspection at 10% $248,650.00
20 |Legal Fees $5,000.00
21 |Grant Administration $10,000.00
22 |Labor Standards Compliance $10,000.00
23 [Land Acquisition $50,000.00
24 |WPCF and Reclaimed Water Permits $20,000.00
25 |Environmental & Cultural Resources Site Study $15,000.00
26 |Total Estimated Project Costs $3,093,800.00

COST ESTIMATE PONDS 3-25-15 1



Engineers Opinion of Probable Costs

Crescent Sanitary District

Waste Water Treatment Package Plant

Klamath County, Oregon

Anderson Engineering & Surveying, Inc.

Lakeview OR

ITEM |DESCRIPTION UNIT [QUANTITY] COST/UNIT | TOTAL COST
1 |Mobilization/Demobilization L.S. 1 $150,000.00 | $150,000.00
2 [120,000 gal. Package Treatment System EA. 1 $500,000.00 | $500,000.00
3 [40,000 gal. Flow Equalization System EA. 1 $150,000.00 | $150,000.00
4 |Integral Sludge Digester EA. 1 $75,000.00 $75,000.00
5 [90,000 gpd Rapid Sand Tertiary Filter EA. 2 $150,000.00 | $300,000.00
6 |Dike Rip-Rap C.Y. 4,000 $10.00 $40,000.00
7 |Storage Pond Construction C.Y. | 60,000 $7.25 $435,000.00
8 |60 Mil HDPE Liner S.F. | 500,000 $0.75 $375,000.00
9 [3/4"-0" Tops of Dike and Access Roads c.Y. 3,000 $20.00 $60,000.00
10 [Bank Seeding Dike Slopes acre 2 $1,500.00 $3,000.00
11 [Site Pump Station EA. 2 $20,000.00 $40,000.00
12 (Inlet and Outlet Structures EA. 2 $8,000.00 $16,000.00
13 [Flow Meters EA. 2 $10,000.00 $20,000.00
14 (Site Piping L.S. 1 $30,000.00 $30,000.00
15 ([Dike Fencing L.F. 4,000 $15.00 $60,000.00
16 [Site Building L.S. 1 $45,000.00 $45,000.00
17 [Lab Office Equipment L.S. 1 $15,000.00 $15,000.00
18 ([Power To Site L.S. 1 $30,000.00 $30,000.00
19 [Force Main L.F. 10,500 $35.00 $367,500.00
20 |Water Service to Site L.F. 1,000 $20.00 $20,000.00
21 |Transfer Pump Station EA. 1 $135,000.00 | $135,000.00
22 |lrrigation Equipment and Piping L.S. 1 $150,000.00 | $150,000.00
23 |Telemetry and Controls L.S. 1 $45,000.00 $45,000.00
24 |Monitoring Wells EA. 4 $4,000.00 $16,000.00
25 |Erosion Control L.S. 1 $40,000.00 | $40,000.00
26 |Gas Line Crossing EA. 1 $25,000.00 $25,000.00
27 |Total Construction Costs $3,142,500.00
28 [Construction Contingency at 10% $314,250.00

29 |Engineering Design and Inspection at 10% $314,250.00
30 |Legal Fees $5,000.00
31 |Grant Administration $10,000.00
32 |Labor Standards Compliance $10,000.00
33 |WPCF and Reclaimed Water Permits $20,000.00
34 |Land Acquisition $150,000.00
35 |Geotechnical Study $15,000.00
36 |Groundwater Study $15,000.00
37 |Environmental & Cultural Resources Site Study $15,000.00
38 |Total Estimated Project Costs $4,011,000.00

F-COST ESTIMATE PLANT 3-25-15




EXHIBIT H

Proposed Project Cost
Estimates



Engineers Opinion of Probable Costs

Crescent Sanitary District

Waste Water Treatment Facility
Crescent
Klamath County, Oregon

Anderson Engineering & Surveying, Inc.

Lakeview OR

ITEM |DESCRIPTION UNIT |QUANTITY] COST/UNIT [ TOTAL COST
1 |Mobilization/Demobilization L.S. 1 $50,000.00 $50,000.00
2 |Dike Construction C.Y. | 150,000 $5.00 $750,000.00
3 |60 Mil HDPE Liner S.F. | 1,700,000 $0.75 $1,275,000.00
4 |3/4"-0" Tops of Dike and Access Roads C.Y. 2,000 $25.00 $50,000.00
5 |[Bank Seeding Dike Slopes acre 5 $500.00 $2,500.00
6 [Chlorine Contact Chamber & Equipment | L.S. 1 $50,000.00 $50,000.00
7 |Pond Site Pump Stations EA. 2 $10,000.00 $20,000.00
8 |lInlet and Outlet Structures EA. 5 $8,000.00 $40,000.00
9 [Pond Structure Piping L.S. 1 $10,000.00 $10,000.00
10 [Flow Meters EA. 2 $1,500.00 $3,000.00
11 |Dike Fencing L.F. 5,000 $15.00 $75,000.00
12 [Site Building L.S. 1 $15,000.00 $15,000.00
13 |Power To Site L.S. 1 $30,000.00 $30,000.00
14 [Force Main Line L.F. 11,000 $35.00 $385,000.00
15 |Pump Station Crescent EA. 1 $75,000.00 $75,000.00
16 |lrrigation Equipment and Piping L.S. 1 $100,000.00 | $100,000.00
17 |Telemetry and Controls L.S. 1 $10,000.00 $10,000.00
18 |Monitoring Wells EA. 4 $4,000.00 $16,000.00
19 |Erosion Control L.S. 1 $40,000.00 $40,000.00

20 |Gas Line Crossing EA. 1 $25,000.00 $25,000.00
21 |8"PVC Sewer Main L.F. 28,000 $56.79 $1,590,000.00
22 |4" PVC Sewer Laterals L.F. 11,000 $45.00 $495,000.00
23 [Service Connections EA. 288 $1,500.00 $432,000.00
24 |Standard 48" Manholes EA. 50 $3,000.00 $150,000.00
25 [Cleanouts EA. 10 $500.00 $5,000.00
26 [Highway Boring (8" sewer) L.F. 50 $350.00 $17,500.00
27 [Highway Boring (6" sewer) L.F. 200 $300.00 $60,000.00
28 |Gravel Surface Replacement c.Y. 500 $40.00 $20,000.00
29 |Asphalt Surface Replacement TON 300 $140.00 $42,000.00
30 [Concrete Surface Replacement S.Y. 1,500 $30.00 $45,000.00
31 |[Total Construction Costs $5,878,000.00
32 |Construction Contingency at 10% $587,800.00
33 |Engineering Design and Inspection at 10% $587,800.00
34 |Legal Fees $10,000.00
35 |Grant Administration $20,000.00
36 |Labor Standards Compliance $20,000.00
37 |Land Acquisition $50,000.00
38 |Permits $30,000.00
39 |[Environmental & Cultural Resources Site Study $30,000.00
40 |[Total Estimated Project Costs $7,213,600.00




Engineers Opinion of Probable Costs
Crescent Sanitary District
Waste Water Treatment Facility

Crescent and G | ICh I’ISt Anderson Engineering & Surveying, Inc.

Klamath County, Oregon Lakevien OR

ITEM |DESCRIPTION UNIT [QUANTITY] COST/UNIT | TOTAL COST
1 |Mobilization/Demobilization L.S. 1 $50,000.00 $50,000.00
2 |Dike Construction C.Y. | 150,000 $5.00 $750,000.00
3 |60 Mil HDPE Liner S.F. | 1,700,000 $0.75 $1,275,000.00
4 [3/4"-0" Tops of Dike and Access Roads C.Y. 2,000 $25.00 $50,000.00
5 |Bank Seeding Dike Slopes acre 5 $500.00 $2,500.00
6 |Chlorine Contact Chamber & Equipment L.S. 1 $50,000.00 $50,000.00
7 |Pond Site Pump Stations EA. 2 $10,000.00 $20,000.00
8 [Inlet and Outlet Structures EA. 5 $8,000.00 $40,000.00
9 [Pond Structure Piping L.S. 1 $10,000.00 $10,000.00
10 |Flow Meters EA. 2 $1,500.00 $3,000.00
11 |Dike Fencing L.F. 5,000 $15.00 $75,000.00
12 |Site Building L.S. 1 $15,000.00 $15,000.00
13 |Power To Site L.S. 1 $30,000.00 $30,000.00
14 |Force Main Line L.F. 11,000 $35.00 $385,000.00
15 |Pump Station Crescent EA. 1 $75,000.00 $75,000.00
16 |[lrrigation Equipment and Piping L.S. 1 $100,000.00 | $100,000.00
17 |Telemetry and Controls L.S. 1 $10,000.00 $10,000.00
18 |Monitoring Wells EA. 4 $4,000.00 $16,000.00
19 |Erosion Control L.S. 1 $40,000.00 $40,000.00
20 [Gas Line Crossing EA. 1 $25,000.00 $25,000.00
21 [Gilchrist Connection L.S. 1 $450,000.00 | $450,000.00
22 |8"PVC Sewer Main L.F. | 28,000 $56.79 $1,590,000.00
23 |4" PVC Sewer Laterals L.F. 11,000 $45.00 $495,000.00
24 |Service Connections EA. 288 $1,500.00 $432,000.00
25 |Standard 48" Manholes EA. 50 $3,000.00 $150,000.00
26 |Cleanouts EA. 10 $500.00 $5,000.00
27 |Highway Boring (8" sewer) L.F. 50 $350.00 $17,500.00
28 |Highway Boring (6" sewer) L.F. 200 $300.00 $60,000.00
29 |Gravel Surface Replacement Cc.Y. 500 $40.00 $20,000.00
30 [Asphalt Surface Replacement TON 300 $140.00 $42,000.00
31 [Concrete Surface Replacement S.Y. 1,500 $30.00 $45,000.00
32 |Total Construction Costs $6,328,000.00
33 |Construction Contingency at 10% $632,800.00
34 |Engineering Design and Inspection at 10% $632,800.00
35 [Legal Fees $10,000.00
36 |Grant Administration $20,000.00
37 |Labor Standards Compliance $20,000.00
38 [Land Acquisition $50,000.00
39 |Permits $30,000.00
40 |Environmental & Cultural Resources Site Study $30,000.00
41 |Total Estimated Project Costs $7,753,600.00




Engineers Opinion of Probable Costs
Crescent Sanitary District
Waste Water Treatment Facility

Crescent, GlICh r|St and West Crescent Anderson Engineering & Surveying, Inc.

Klamath County, Oregon Lakevien OR

ITEM |DESCRIPTION UNIT [QUANTITY] COST/UNIT | TOTAL COST
1 |Mobilization/Demobilization L.S. 1 $50,000.00 $50,000.00
2 |Dike Construction C.Y. | 150,000 $5.00 $750,000.00
3 |60 Mil HDPE Liner S.F. | 1,700,000 $0.75 $1,275,000.00
4 [3/4"-0" Tops of Dike and Access Roads C.Y. 2,000 $25.00 $50,000.00
5 |Bank Seeding Dike Slopes acre 5 $500.00 $2,500.00
6 |Chlorine Contact Chamber & Equipment L.S. 1 $50,000.00 $50,000.00
7 |Pond Site Pump Stations EA. 2 $10,000.00 $20,000.00
8 [Inlet and Outlet Structures EA. 5 $8,000.00 $40,000.00
9 [Pond Structure Piping L.S. 1 $10,000.00 $10,000.00
10 |Flow Meters EA. 2 $1,500.00 $3,000.00
11 |Dike Fencing L.F. 5,000 $15.00 $75,000.00
12 |Site Building L.S. 1 $15,000.00 $15,000.00
13 |Power To Site L.S. 1 $30,000.00 $30,000.00
14 |Force Main Line L.F. 11,000 $35.00 $385,000.00
15 |Pump Station Crescent EA. 1 $75,000.00 $75,000.00
16 |[lrrigation Equipment and Piping L.S. 1 $100,000.00 | $100,000.00
17 |Telemetry and Controls L.S. 1 $10,000.00 $10,000.00
18 |Monitoring Wells EA. 4 $4,000.00 $16,000.00
19 |Erosion Control L.S. 1 $40,000.00 $40,000.00
20 [Gas Line Crossing EA. 1 $25,000.00 $25,000.00
21 [Gilchrist Connection L.S. 1 $450,000.00 | $450,000.00
22 |8"PVC Sewer Main L.F. | 42,000 $56.79 $2,385,180.00
23 |4" PVC Sewer Laterals L.F. 16,000 $45.00 $720,000.00
24 |Service Connections EA. 425 $1,500.00 $637,500.00
25 |Standard 48" Manholes EA. 70 $3,000.00 $210,000.00
26 |Cleanouts EA. 10 $500.00 $5,000.00
27 |Highway Boring (8" sewer) L.F. 50 $350.00 $17,500.00
28 |Highway Boring (6" sewer) L.F. 200 $300.00 $60,000.00
29 |Gravel Surface Replacement Cc.Y. 500 $40.00 $20,000.00
30 [Asphalt Surface Replacement TON 300 $140.00 $42,000.00
31 [Concrete Surface Replacement S.Y. 1,500 $30.00 $45,000.00
32 |Total Construction Costs $7,613,680.00
33 |Construction Contingency at 10% $761,368.00
34 |Engineering Design and Inspection at 10% $761,368.00
35 [Legal Fees $10,000.00
36 |Grant Administration $20,000.00
37 |Labor Standards Compliance $20,000.00
38 [Land Acquisition $50,000.00
39 |Permits $30,000.00
40 |Environmental & Cultural Resources Site Study $30,000.00
41 |Total Estimated Project Costs $9,296,416.00
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Crescent Sanitary District
Budget



FORM LB-1

year.

NOTICE OF BUDGET HEARING

A public meeting of the Crescent Sanitary District will be held on June 11, 2014, at 5:00 p.m. at Crescent Community Center in Crescent, Oregon. The purpose of
this meeting is to discuss the budget for the fiscal year beginning July 1, 2014, as approved by the Crescent Sanitary District Budget Committee. A summary of the
budget is presented below. A copy of the budget may be inspected or obtained at the Crescent Post Office, 136728 Main Street, Crescent, Oregon, between the
hours of 10:00 a.m. and 3:00 p.m. This budget is for an annual budget period. This budget was prepared on a basis of accounting that is the same as the preceding

Contact: Cher Dolan

Telephone: 541-480-3040

Email:

FINANCIAL SUMMARY - RESOURCES

TOTAL OF ALL FUNDS

Actual Amount

Adopted Budget

Approved Budget

2012-2013 This Year 2013-2014 Next Year 2014-2015

Beginning Fund Balance/Net Working Capital 74,177 74,200 103,219
Fees, Licenses, Permits, Fines, Assessments & Other Service Charges 0 7,000,000 0
Federal, State and all Other Grants, Gifts, Allocations and Donations 0 0 935,000
Interfund Transfers / Internal Service Reimbursements 0 100,000 0
All Other Resources Except Current Year Property Taxes 0 2,401,500 824
Current Year Property Taxes Estimated to be Received 15,299 11,000 16,000

Total Resources 89,476 9,586,700 1,055,043

FINANCIAL SUMMARY - REQUIREMENTS BY OBJECT CLASSIFICATION

Materials and Services 20,171 137,900 685,300
Capital Outlay 0 200,000 0
Interfund Transfers 0 100,000 0
Contingencies 0 807,000 0
Unappropriated Ending Balance and Reserved for Future Expenditure 69,305 8,341,800 369,743

Total Requirements 89,476 9,586,700 1,055,043

FINANCIAL SUMMARY - REQUIREMENTS AND FULL-TIME EQUIVALENT EMPLOYEES (FTE) BY ORGANIZATIONAL UNIT OR PROGRAM *

Name of Organizational Unit or Program

FTE for that unit or program
Not Allocated to Organizational Unit or Program 89,476 9,586,700 1,055,043

FTE

Total Requirements 89,476 9,586,700 1,055,043

Total FTE

PR

OPERTY TAX LEVIES

Rate or Amount Imposed
2012-2013

Rate or Amount Imposed
This Year 2013-2014

Rate or Amount Approved
Next Year 2014-2015

Permanent Rate Levy  (rate limit 1.0321 per $1,000)

1.0321

1.0321

1.0321

Local Option Levy

Levy For General Obligation Bonds

* If more space is needed to complete any section of this form, insert lines (rows) on this sheet. You may delete blank lines.

150-504-073-2 (Rev. 02-14)
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Gilchrist WPCF Permit



Expiration Date:

Permit Number: 102198
File Number: 33396
Page 1 of 11 Pages

MODIFICATION
WATER POLLUTION CONTROL FACILITIES PERMIT
Department of Environmental Quality
Eastern Region — Bend Office
2146 NE Fourth, Suite 104, Bend, OR 97701
Telephone: (541) 388-6146

Issued pursuant to ORS 468B.050

ISSUED TO: SOURCES COVERED BY THIS PERMIT:
Gilchrist Sewer Company, LLC Outfall
P.O. Box 637 Type of Waste Number Method of Disposal
Gilchrist, OR 97737 Domestic Wastewater 001 Drainfield
FACILITY TYPE AND LOCATION: RIVER BASIN INFORMATION:
Stabilization Lagoons without Aeration Basin: Deschutes
and Drainfield Sub-Basin: 25C:Little Deschutes
Gilchrist, OR Hydro Code: 25C-DELI 63
LLID: 1214536438546-65.7-N
Treatment System Class: N/A County: Klamath

Collection System Class: N/A
Nearest surface stream which would receive waste if
it were to discharge: Little Deschutes at R.M. 65.7

Issued in response to Application No. 991954 received June 19, 1997.
This permit modification is issued based on the land use findings in the permit record.

Richard J. Nichols, Manager Date
Bend Water Quality Section
Eastern Region

PERMITTED ACTIVITIES

Until this permit expires or is modified or revoked, the permittee is authorized to construct, install, modify, or
operate a wastewater collection, treatment, control and disposal system in conformance with all the requirements,
limitations, and conditions set forth in the attached schedules as follows:

Page
Schedule A - Waste Disposal LImItations ..........ccccoeiiiiiiiiniiiccsesese e 2
Schedule B - Minimum Monitoring and Reporting ReqUIrements. ............ccocoovvvierenienennn. 3-5
Schedule C - Compliance Conditions and SChedules............cccoviveieiiiiieiiniecece e 6
Schedule D - Special CONGITIONS ........cvoiiiiiieieieee s 7
Schedule E - NOt APPIICADIE .....c..oiiie e --
Schedule F - General ConditioNS..........coviiieieieiieiese et 8-11

Unless specifically authorized by this permit, by another NPDES or WPCF permit, or by Oregon Administrative
Rule, any other direct or indirect discharge to waters of the state is prohibited, including discharge to an
underground injection control system.
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Page 2 of 10 Pages

SCHEDULE A

Waste Disposal Limitations

1. The permittee is authorized to construct, operate, and maintain a sewage treatment and disposal system in
accordance with the following conditions:

a. Unless otherwise approved in writing by the Department, the maximum monthly average daily
flow to the wastewater treatment system shall not exceed 0.060 MGD.

b. No discharge to state waters is permitted. All overflow from the sewage lagoons shall be disposed
in to drainfields so as to prevent:

@ Surface runoff or subsurface drainage through drainage tile;
2 The creation of odors, fly and mosquito breeding or other nuisance conditions; and
3 The overloading of land with nutrients or organics.
4) Prevent any adverse impact to groundwater quality.
2. The permittee shall, during all times of treatment and disposal, provide personnel whose primary

responsibilities are to assure the continuous performance of the disposal system in accordance with the
conditions of this permit.



b.

C.
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SCHEDULE B

Minimum Monitoring and Reporting Requirements (unless otherwise approved in writing by the

Department).

The permittee shall monitor the operation and efficiency of all treatment and disposal facilities. Unless
otherwise agreed to in writing by the Department of Environmental Quality, data collected, and submitted
shall include but not necessarily be limited to the following parameters and minimum frequencies:

Influent to Lagoons:

Parameter Minimum Frequency Type of Sample
Flow-Influent Daily Measurement
BOD-Influent Quarterly 24hr Composite
TSS-Influent Quarterly 24hr Composite
Flow Meter Calibration Annual Verification
pH-Influent Weekly Grab

Treated Effluent to Drainfield:

lagoon and drainfield

Parameter Minimum Frequency Type of Sample
Total Flow (gal./day) Daily Measurement
Flow Meter Calibration Annual Verification
Total Kjeldahl-Nitrogen Bi-Annually Grab
Nitrite+Nitrate-Nitrogen Bi-Annually Grab

Perimeter Inspection of Daily Observation

Groundwater Monitoring

D)

(a)

(b)

(©)

Groundwater Minimum Monitoring and Reporting Requirements (Note: based upon
information provided by the permittee, if the Department concludes that operation of the
drainfield disposal site will not adversely affect groundwater quality, the Department may
reduce or eliminate groundwater quality monitoring.)

Groundwater monitoring shall be conducted in accordance with the approved Groundwater
Monitoring Plan titled Work Plan for Monitoring Well Installation and Groundwater
Monitoring Plan, by EGR & Associates, Inc., dated March 2003.

Groundwater monitoring shall be conducted in the following monitoring wells, and
sampling procedures shall be in accordance with the approved Monitoring Plan:

Monitoring Well

Well Designation

#1

Background

#2

Detection

#3

Compliance

Sampling procedures shall be in accordance with the approved Groundwater Monitoring
Plan. Ata minimum, the permittee shall monitor groundwater for the parameters at the
frequencies as specified below. If the Department approved Groundwater Monitoring Plan
requires additional sampling and analysis of other parameters, the permittee shall conduct
the additional monitoring as required in the Groundwater Monitoring Plan.



2.

3.
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Parameter Minimum Frequency | Type of Sample
Fecal Coliform Quarterly Grab/Lab Analysis
Nitrate-Nitrogen Quarterly Grab/Lab Analysis
Water table elevation Quarterly Grab/Field Analysis
Sulfate Quarterly Grab/Lab Analysis
Chloride Quarterly Grab/Lab Analysis
Conductivity Quarterly Grab/Lab Analysis

(d) Reporting Requirements

(i)

(i)

Reporting Procedures

a.

Quarterly Reporting: Analytical results of groundwater monitoring for the
parameters listed above and for any other parameters identified in the approved
Groundwater Monitoring Plan, shall be reported quarterly in a Department
approved format. At a minimum, the report shall contain the quarterly reporting
information identified in the approved Groundwater Monitoring Plan. Reports are
due to the Department by the 30th day of the month following the sampling event.

Annual Data Analysis and Reporting: Unless otherwise approved in writing by
the Department, an annual groundwater data analysis report shall be submitted to
the Department by January 15, 2007 and each year thereafter. The annual report
shall contain the annual data analysis and reporting information identified in the
approved Groundwater Monitoring Plan.

Monitoring results shall be reported on approved forms. Except for groundwater monitoring, the

reporting period is the calendar month. Reports must be submitted to the Department's Eastern
Region - Bend office by the 15th day of the following month.

Report Submittals

a.

For any year in which biosolids are removed , a report shall be submitted to the Department by

February 19 of the following year that describes solids handling activities for the previous year and
includes, but is not limited to, the required information outlined in OAR 340-050-0035(6)(a)-(e).



File Number: 33396
Page 5 of 10 Pages

SCHEDULEC

Compliance Schedules and Conditions

1.

Six (6) months prior to the removal of accumulated solids from the lagoon, the permittee shall submit to the
Department a biosolids management plan developed in accordance with Oregon Administrative Rule 340,
Division 50, "Land Application of Domestic Wastewater Treatment Facility Biosolids, Biosolids Derived
Products, and Domestic Septage". Upon approval of the plan by the Department, the plan shall be
implemented by the permittee.

Within one year of issuance of this permit modification, the permittee shall submit a written report which
analyzes the hydro-geologic character of the groundwater system beneath the permittee’s disposal system
and determines the fate of nitrogen constituents in its effluent.

Immediately upon issuance of this permit modification, the permittee shall begin routine maintenance of
the collection system. Problem areas shall be identified and cleaned as needed and periodically
inspected to prevent future spills and backups. Maintenance activities shall include but are not limited
to; routine inspections of the collection system; repairing areas where leaks and roots have been found, and
replacing sections of the collection system where needed. All spills to the ground surface from the main
trunk line shall be reported to the Department within 24 hours. The permittee’s monthly discharge
monitoring report shall include a section detailing those portions of the collection system that have

been televised, repaired, or replaced, and other activities and improvements associated with the operation
and maintenance of the collection system. It shall also list all building sewer repairs that the permittee has
provided to homeowners.

The permittee is expected to meet the compliance dates that have been established in this schedule. Either
prior to or no later than 14 days following any lapsed compliance date, the permittee shall submit to the
Department a notice of compliance or noncompliance with the established schedule. The Director may
revise a schedule of compliance if he determines good and valid cause resulting from events over which the
permittee has little or no control.
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SCHEDULE D

Special Conditions

1. The permittee shall, during all times of disposal, provide qualified personnel to ensure the continuous
performance of the disposal system within the limitations of this permit.

2. Prior to constructing or modifying any wastewater control facilities, detailed plans and specifications shall
be approved in writing by the Department. After approval of the plans, all construction shall be in strict
conformance with the plans unless otherwise approved in writing by the Department

3. Prior to the removal of any accumulated sludges in the permittee’s wastewater treatment system, the
permittee shall prepare, submit to the Department, and receive approval of a biosolids management plan
that complies with OAR 340-50. All sludge (biosolids or septage) shall be managed in accordance with the
approved sludge (biosolids or septage) management plan. No substantial changes shall be made in sludge
management activities which significantly differ from operations specified in an approved plan without the
prior written approval of the Department. This permit may be modified to incorporate any applicable
standard for sewage sludge use or disposal promulgated under section 405(d) of the Clean Water Act, if the
standard for sewage sludge use or disposal is more stringent than any requirements for sludge use or
disposal in the permit, or controls a pollutant or practice not limited in this permit.

4. The permittee shall notify the DEQ Bend office (541) 388-6146, in accordance with the response times
noted in the General Conditions of this permit, of any malfunction so corrective action can be coordinated
between the permittee and the Department.

5. Management and Maintenance of Groundwater Monitoring Wells

a. The permittee shall protect and maintain each groundwater monitoring well so that samples
collected are representative of actual conditions.

b. All monitoring well abandonments, replacements, repairs, and installations must be conducted in
accordance with the Water Resources Department Oregon Administrative Rules, Chapter 690,
Division 240, and with the Department’s guidance “Groundwater Monitoring Well Drilling,
Construction, and Decommissioning”, dated August 22, 1992. All monitoring well abandonments,
replacements, repairs, and installations must be documented in a report prepared by an Oregon
registered geologist.

c. If a monitoring well becomes damaged or inoperable, the permittee shall notify the Department in
writing within 14 days of when the permittee becomes aware of the circumstances. The written
report shall describe: what problem has occurred, the remedial measures that have been or will be
taken to correct the problem, and the measures taken to prevent the recurrence of damage or
inoperation. The Department may require the replacement of inoperable monitoring wells.

d. Prior to installation of new or replacement monitoring wells, the placement or design must be
approved in writing by the Department. Well logs and a well completion report shall be submitted
to the Department within 30 days of installation of the well. The report shall include a survey
drawing showing the location of all monitoring wells, disposal sites, and water bodies.

e. Prior to abandonment of existing wells deemed unsuitable for groundwater monitoring, an
abandonment plan must be submitted to the Department for review and approval.
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WPCF GENERAL CONDITIONS
(SCHEDULE F)

SECTIONA. STANDARD CONDITIONS

1.

Property Rights

Issuance of this permit does not convey any property rights in either real or personal property or any
exclusive privileges, nor does it authorize any injury to private property, any invasion of personal rights, or
any infringement of federal, state, or local laws or regulations.

Liability

The Department of Environmental Quality or its officers, agents, or employees may not sustain any liability
on account of the issuance of this permit or on account of the construction or maintenance of facilities or
systems because of this permit.

Permit Actions

After notice by the Department, this permit may be modified, suspended, or revoked in whole or in part
during its term for cause including but not limited to the following:

a. Violation of any term or condition of this permit, any applicable rule or statute, or any order of the
Commission;
b. Obtaining this permit by misrepresentation or failure to disclose fully all relevant facts.

Transfer of Permit

This permit may not be transferred to a third party without prior written approval from the Department.
The Department may approve transfers where the transferee acquires a property interest in the permitted
activity and agrees in writing to fully comply with all the terms and conditions of this permit and the rules
of the Commission. A transfer application and filing fee must be submitted to the Department.

Permit Fees

The permittee must pay the fees required with this permit application and annually for permit compliance
determination by Oregon Administrative Rules.

SECTIONB. OPERATION AND MAINTENANCE OF POLLUTION CONTROLS

1.

Proper Operation and Maintenance

At all times the permittee must maintain in good working order and properly operate as efficiently as
possible all treatment or control facilities or systems installed or used by the permittee to comply with the
terms and conditions of this permit.

Standard Operation and Maintenance

All waste collection, control, treatment, and disposal facilities or systems must be operated in a manner

consistent with the following:

a. At all times, all facilities or systems must be operated as efficiently as possible in a manner that
will prevent discharges, health hazards, and nuisance conditions.
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b. All screenings, grit, and sludge must be disposed of in a manner approved by the Department to
prevent any pollutant from the materials from reaching waters of the state, creating a public health
hazard, or causing a nuisance condition.

C. Bypassing untreated waste is generally prohibited. Bypassing may not occur without prior written
permission from the Department except where unavoidable to prevent loss of life, personal injury,
or severe property damage.

Noncompliance and Notification Procedures

If the permittee is unable to comply with conditions of this permit because of surfacing sewage; a
breakdown of equipment, facilities or systems; an accident caused by human error or negligence; or any
other cause such as an act of nature, the permittee must:

a. Immediately take action to stop, contain, and clean up the unauthorized discharges and correct the
problem.
b. Immediately notify the Department's Regional office so that an investigation can be made to

evaluate the impact and the corrective actions taken, and to determine any additional action that
must be taken.

C. Within 5 days of the time the permittee becomes aware of the circumstances, the permittee must
submit to the Department a detailed written report describing the breakdown, the actual quantity
and quality of waste discharged, corrective action taken, steps taken to prevent a recurrence, and
any other pertinent information.

Compliance with these requirements does not relieve the permittee from responsibility to maintain
continuous compliance with the conditions of this permit or liability for failure to comply.

Wastewater System Personnel

The permittee must provide an adequate operating staff that is duly qualified to carry out the operation,
maintenance, and monitoring requirements to assure continuous compliance with the conditions of this
permit.

SECTION C. MONITORING AND RECORDS

1.

Inspection and Entry

The permittee must at all reasonable times allow authorized representatives of the Department of
Environmental Quality to:

a. Enter upon the permittee's premises where a waste source or disposal system is located or where
any records are required to be kept under the terms and conditions of this permit;

b. Have access to and copy any records required by this permit;

C. Inspect any treatment or disposal system, practices, operations, monitoring equipment, or
monitoring method regulated or required by this permit; or

d. Sample or monitor any substances or permit parameters at any location at reasonable times for the
purpose of assuring permit compliance or as otherwise authorized by state law.
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2. Averaging of Measurements

Calculations of averages of measurements required for all parameters except bacteria must use an
arithmetic mean; bacteria must be averaged as specified in the permit.

3. Monitoring Procedures

Monitoring must be conducted according to test procedures specified in the most recent edition of
Standard Methods for the Examination of Water and Wastewater, unless other test procedures have
been approved in writing by the Department and specified in this permit.

4, Retention of Records

The permittee must retain records of all monitoring and maintenance information, including all calibrations,
copies of all reports required by this permit, and records of all data used to complete the application for this
permit, for a period of at least 3 years from the date of the sample, measurement, report or application. The
Department may extend this period at any time.

SECTIOND. REPORTING REQUIREMENTS

1. Plan Submittal

Pursuant to Oregon Revised Statute 468B.055, unless specifically exempted by rule, construction,
installation, or modification of disposal systems, treatment works, or sewerage systems may not commence
until plans and specifications are submitted to and approved in writing by the Department. All
construction, installation, or modification shall be in strict conformance with the Department's written
approval of the plans.

2. Change in Discharge

Whenever a facility expansion, production increase, or process modification is expected to result in a
change in the character of pollutants to be discharged or in a new or increased discharge that will exceed
the conditions of this permit, a new application must be submitted together with the necessary reports,
plans, and specifications for the proposed changes. A change may not be made until plans have been
approved and a new permit or permit modification has been issued.

3. Signatory Requirements

All applications, reports, or information submitted to the Department must be signed and certified by the
official applicant of record (owner) or authorized designee.

SECTION E. DEFINITIONS

BODs means five-day biochemical oxygen demand.
TSS means total suspended solids.

FC means fecal coliform bacteria.

NHs-N means Ammonia Nitrogen.

NOs-N means Nitrate Nitrogen.

NO,-N means Nitrite Nitrogen.

TKN means Total Kjeldahl Nitrogen.

Cl means Chloride.

TN means Total Nitrogen.

©CoNoORrLNOE



10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.

File Number: 33396
Page 10 of 10 Pages

"Bacteria" includes but is not limited to fecal coliform bacteria, total coliform bacteria, and E. coli bacteria.
Total residual chlorine means combined chlorine forms plus free residual chlorine.

mg/1 means milligrams per liter.

ug/l means micrograms per liter.

kg means kilograms.

GPD means gallons per day.

MGD means million gallons per day.

Grab sample means an individual discrete sample collected over a period of time not to exceed 15 minutes.
Composite sample means a combination of samples collected, generally at equal intervals over a 24-hour
period, and apportioned according to the volume of flow at the time of sampling.

Week means a calendar week of Sunday through Saturday.

Month means a calendar month.

Quarter means January through March, April through June, July through September, or October through
December.
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Department of Environmental Quality
Eastern Region

700 SE Emigrant

Suite 330

Pendleton, OR 97801

(541) 276-4063 Voice/TTY

FAX (541) 278-0168

Theodore R. Kulongoski, Governor

June 29, 2009

Gil Emst

Gilchrist Sewer Company, LLC
P.O. Box 637

Gilchrist, OR 97737

RE: Mutual Agreement and Order
In the Matter of:
Gilchrist Sewer Company, L1.C
No. W(Q/D-ER-08-254
Klamath County

Dear Mr. Emst:

A copy of the signed Mutual Agreement and Order (MAOQO) is enclosed. The Department’s
primary contact person for this MAQ is:

Jayne West

DEQ, Bend Office

475 NE Bellevue, Suite 110
Bend, OR 97701

If you have any questions about the MAOQ, please call Jayne West at (541) 633-2028.

Sincerely,

Mitch Wolgamott

Administrator
Eastern Region
MW:bjd
Erc.
cc: Enforcement Section, DEQ

Jayne West, DEQ, Bend Office

DEQ/ER-101



1 BEFORE THE ENVIRONMENTAL QUALITY COMMISSION
2 OF THE STATE OF OREGON
3| IN THE MATTER OF: ) MUTUAL AGREEMENT
) AND ORDER
4| Gilchrist Sewer Company LLC, ) NO. WQ/D-ER-08-254
S Permittee ; KLAMATH COUNTY
6 WHEREAS:
7 1. OnJanuary 17, 2006,. the Department of Environmental Quality (Department or
8 | DEQ) issued Water Pollution Control Facilitiecs (WPCF) Permit Nuinber 102198 (Permit) to
9| Gilchrist Sewer Company, LLC (Permittee). The Permit authorizes the Permittee to construct,
10§ install, modify or operate a wastewater collection, treatment, control and disposal system and
11} dispose of treated wastewater into a drainfield in conformance with the requirements, limitations
12} and conditions set forth in the Permit. The Permit expires on April 30, 2010,
13 2. The wastewater treatment facility consists of three lagoons and a drainfield for
14| disposal. The plant was originally constructed in 1972, with no significant upgrades since that
15| time. Given the shallow groundwater conditions in the area, the Department required the
16 | Permittee to install monitoring wells to determine if the lagoons and/or drainfield were impacting
17 | groundwater quality. On October 13 and 14, 2003, the Permittee installed three monitoring wells
18 | to monitor groundwater at the site. A forth monitoring well was mstalled in 2008 to gather
19} background water quality data. Monitoring well sample results show that the Permittee’s
20| disposal system is causing elevated groundwater nitrates, often above the drinking water
21| Maximum Contamination Level (MCL) of 10 mg/L. In addition, four quarters of data from
22 | background well #4 shows nitrates below 1 mg/L. These results confirm that the
23| wastewater/drainfield disposal system is having an impact on groundwater at the site. The
24 1 cwrent drainfield as designed is no longer a viable disposal option and a new disposal method
25 || will need to be implemented. Impacts to groundwater are prohibited in accordance with OAR
26| 340-44-0014(1). In a letter dated May 20, 2008, the Department gave the Permittee the option of
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either conducting a Remedial Investigation and Feasibility Study (RIFS) or entering into an
MAO to provide a schedule for coming into compliance with Oregon law.

3. During the time period the Permit has been in effect, Permittee has not met the above
conditions in violation of Oregon Administrative Rule (OAR) 340-44-0014(1) and the Permit,

4, DEQ and the Permittee recognize that until Permittee completes the actions required
by this Mutual Agreement and Order (MAO), Permittee will continue to violate the Permit and
Oregon law.

5. The Department and Permittee recognize that the Environmental Quality Commission
has the power to impose a civil penalty and to issue an abatement order for violations of Oregon
law. Therefore, pursuant to ORS 183.415(5), the Department and Permittee wish to settle those
past violations referred to in Paragraph 3 and to limit and resolve the future violations referred to
in Paragraph 4 in advance by this MAO.

6. This MAO is not intended to limit, in any way, the Department's right to proceed
against Permittee in any forum for any past or future violations not expressly settled herein,

NOW THEREFORE, it is stipulated and agreed that:
7. The Environmental Quality Commission shall issue a final order:
A. Requiring Permittee to comply with the following schedule:

(1) By April 1, 2010, submit an Engineering Evaluation Report (Report) to
the Department for review and approval. The Report must evaluate alternative disposal options
for the treated wastewater, propose a new preferred disposal method, and describe how the
preferred disposal method will not contribute to elevated nitrates in the groundwater. The
Engineering Evaluation must be conducted by a registered professional.

(2) Within one year following Department approval of the Report, the
Permittee shall submit Plans and Specifications for upgrades identified in the Report for the
preferred disposal option and which the Department has approved. If land application of treated

effluent is chosen as the preferred disposal method, Permittee must submit a Recycled Water Use

PAGE 2 - MUTUAL AGREEMENT AND ORDER (CASE NO. WQ/D-ER-08-254)
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Plan to the Department no less than 6 months prior to irrigation in accordance with OAR 340-55.
(3) Permittee shall complete the upgrades within one year following
Departinent approval of Plans and Specifications.

B. Requiring Permittee, upon receipt of a written notice from the Department for
any violations of this MAOQ, to pay a civil penalty of $250 for cach day of each violation of the
schedule of compliance set forth in Paragraph 7A.

8.  If any event occurs that is beyond Permittee's reasonable control and that causes or
may cause a delay or deviation in performance of the requirements of this MAO, Permittee shall
immediately notify the Department verbally of the cause of delay or deviation and its anticipated
duration, the measures that have been or will be taken to prevent or minimize the delay or
deviation, and the timetable by which Permittee proposes to carry out such measures. Permittee
shall confirm in writing this information within five (5) working days of the onset of the event.
It is Permittee's responsibility in the written notification to demonstrate to the Department's
satisfaction that the delay or deviation has been or will be caused by circumstances beyond the
control and despite due diligence of Permittee. If Permittee so demonstrates, the Department
shall extend times of performance of related activitics under this MAO as appropriate.
Circumstances or events beyond Permittee's control include, but are not limited to acts of nature,
unforeseen strikes, work stoppages, fires, explosion, riot, sabotage, or war, Increased cost of
performance or consultant's failure to provide timely reports may not be considered
circumstances beyond Permittee's control,

9. Regarding the violations set forth in Paragraphs 3 and 4 above, which are expressly
settled herein without penalty, Permittee and the Department hereby waive any and all of their
rights to any and all notices, hearing, judicial review, and to scrvice of a copy of the final MAO
herein, The Depaitment reserves the right to enforce this MAQ through appropriate
adimninistrative and judicial proceedings.

10, The terms of this MAO may be amended by the mutual agreement of the Department
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and Permittee.

Il.  The Department may amend the compliance schedule and conditions in this MAO
upon finding that such modification is necessary because of changed circumstances or to protect
public health and the environment. The Departiment shall provide Permittee a minimum of thirty
(30) days written notice prior to issning an Amended Order modifying any compliance schedules
or conditions. If Permittee contests the Amended Order, the applicable procedures for conduct
of contested cases in such matters shall apply.

12.  This MAO shall be binding on the parties and their respective successors, agents, and
assigns. The undersigned representative of each party certifies that he or she is fully authorized
to execute and bind such party to this MAO. No change in ownership or corporate or partnership
status relating to the facility shall in any way alter Permittee's obligations under this MAO,
unless otherwise approved in writing by DEQ.

13.  All reports, notices and other communications required under or relating to this MAO
should be directed to Jayne West, DEQ Bend Regional Office, 475 NE Bellevue Dr., Suite 110,
Bend, Oregon 97701, phone number 541-633-2028. The contact person for Permittee shall be
Gil Ernst, Gilchrist Sewer Company, LLC, P.O. Box 637, Gilclnist, OR 97737, phone number
541-433-2610.

14.  Permittee acknowledges that it has actual notice of the contents and requirements of
the MAO and that failure to fulfill any of the requirements hereof would constitute a violation of
this MAO and subject Permittee to payment of civil penalties pursuant to Paragraph 7B above.

15.  Any stipulated civil penalty iinposed pursuant to Paragraph 7B shall be due upon
written demand. Stipulated civil penalties shall be paid by check or money order made payable
to the "Oregon State Treasurer” and sent to: Business Office, Department of Environmental
Quality, 811 S.W. Sixth Avenue, Portland, Oregon 97204, Within 21 days of receipt of a
"Demand for Payment of Stipulated Civil Penalty" Notice from the Department, Permittee may

request a hearing to contest the Demand Notice. At any such hearing, the issue shall be limited
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to Permittee's compliance or non-compliance with this MAO. The amount of each stipulated
civil penalty for each violation and/or day of violation is established in advance by this MAO
and shall not be a contestable issue.

16.  Providing Permittee has paid in full all stipulated civil penalties pursuant to
Paragraph 15 above, this MAO shall terminate 60 days after Permittee demonstrates full
compliance with the requirements of the schedule set forth in Paragraph 7A above,

PERMITTEE

/A7 .ﬁ
Junte A o § é&%j’f
Date Gil Ernst, Gilchrist Sewer Company LLC
Managing Memnbers

DEPARTMENT OF ENVIRONMENTAL QUALITY

99 G G A. //%%f//w/ MW/B’” !

Date Mitch Wolgamott, Division Addfiinistrator

FINAL ORDER
IT IS SO ORDERED:

ENVIRONMENTAL QUALITY COMMISSION

29 U 99 b Dbl Dl

Date Mitch Wolgamott, Division A(d/m/iﬁisn'ator

Department of Environmental Quality
Pursuant to OAR 340-011-0136(1)
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ODEQ Emall
Correspondence Regarding
Gilchrist



Darryl Anderson

From: WEST Jayne <WEST.JAYNE@deq.state.or.us>

Sent: Wednesday, June 03, 2015 12:03 PM

To: Darryl Anderson; WEST Jayne (Jayne. WEST@state.or.us); BAGGETT Robert
Cc: charles lawrence (jylcylo4@gmail.com); Cher Dolan

Subject: RE: Cresent

Darryl-the situation with Gilchrist hasn't changed. There's a MAO out there that has expired and since we've been
waiting to see how this project plays out we've just been in a pending mode with Gilchrist.

They continue to monitor according to their permit so in that regard they are in compliance. The problem is we know
from monitoring well data that there are high nitrate values entering the groundwater between the drainfield and the
river. We will not move forward until we know what direction the project is going to take. If Gilchrist hooks up to
Crescent and decommissions their treatment system then problem solved. If they don't then the MAO will be re-
negoiated for them to do an engineering study on the facility and reduce nitrate levels. So, for funding purposes Gilchrist
Is in violation of our groundwater rules.

I'll let Bob address the septic question.

Thanks.

From: Darryl Anderson [darryla@andersonengineering.com]
Sent: Tuesday, June 02, 2015 3:21 PM

To: WEST Jayne (Jayne. WEST@state.or.us); BAGGETT Robert
Cc: charles lawrence (jylcyl04 @gmail.com); Cher Dolan
Subject: Cresent

Jayne / Bob

As we get closer to funding applications on the Crescent project, it would be helpful that we have some indication from
DEQ on non-compliance. Can we have some documentation on number of failed septic systems (such as number of
repair permit issued) and also on the non-compliance of Gilchrist. Let me know your thoughts. This is very important
to try to get the project funded at a rate the District can afford.

Thanks

Darryl Anderson PE PLS

Anderson Engineering and Surveying Inc.
541-947-4407 Of.

541-219-0378 cell
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