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EXECUTIVE SUMMARY

OVERVIEW

This section briefly summarizes the results of the Wastewater Facilities Plan
prepared by Anderson-Perry & Associates, Inc., for the City of John Day. The
recommendations outlined hereafter have been developed in cooperation with the John
Day City Council, City staff, Public Works Committee, and the Oregon Department of
Environmental Quality (DEQ). The majority of the focus of this Plan is on the treatment
system. A limited analysis of the existing collection system was also completed as part
of the Plan. The Plan includes an analysis of the existing system and its performance,
an analysis of historical wastewater data and design criteria development, an evaluation
of system deficiencies and needs, an evaluation of improvement alternatives, and
development of a financial plan and project implementation plan. Included in this
Executive Summary is a brief discussion of the existing wastewater system, the
wastewater system improvements project selected by the City of John Day, the current
financial status and loan capacity of the City, a discussion of potentially available
funding sources, action items, and the implementation plan. The reader is encouraged
to refer to the chapters of this Plan for a more detailed discussion of the topics briefly
outlined hereafter.

EXISTING WASTEWATER COLLECTION AND TREATMENT

Wastewater Collection System. Construction of the original wastewater
collection system began in 1949. Major additions were completed in 1970 and 1978.
Since 1978 the collection system has been expanded several times to support the City’s
growth.

The collection system consists of a single 18-inch interceptor and 6-, 8-, and 12-
inch trunk and lateral lines that transport wastewater via gravity from the residential and
commercial developments of the City of John Day and Canyon City to the wastewater
treatment facility. Three wastewater lift stations aid in the transportation of wastewater
from low lying areas to the gravity collection system. One station located west of the
City near the Grant County Road Department Shops collects wastewater from the Grant
County facilities and pumps it via a 4-inch forcemain to the Patterson Road Lift Station.
 The Patterson Road Lift Station is located next to the John Day River on the intersection
of Patterson Road and U.S Highway 395. This lift station collects wastewater from
developments in that area and pumps it to another lift station, referred to as the Bowling
Alley Lift Station. The Bowling Alley Lift Station is located in front of the Bowling Alley
along U.S. Highway 395, east of Northwest Lyons Street. The Bowling Alley Lift Station
collects the wastewater pumped from the Patterson Road Lift Station and a small
gravity line. Wastewater from the Bowling Alley Lift Station is pumped into the gravity
system at a manhole located near the intersection of West Main Street and N.W. 3rd.

The system consists of approximately 84,145 lineal feet of 4-, 6-, 8-, 10-, 12-, and
18-inch gravity sewer pipe. In addition, there are approximately 10,528 lineal feet of 4-,
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6-, and 8-inch forcemain. The collection system has 357 manholes and 34 cleanouts
based on review of the collection system map.

Wastewater Treatment. The existing WWTF is located on the northwestern end
of the City at the end of 7th Street. The City of John Day’s existing mechanical
wastewater treatment facility (WWTF) provides secondary treatment of the City's
domestic wastewater. Construction of the original WWTF was completed in 1949.
However, due to continued expansion of the system, the original trickling filter facility
became overloaded, resulting in the need for an upgraded treatment facility. In 1978,
the facility was upgraded and incorporated several of the original plant structures from
the 1949 treatment plant. The current facility consists of an influent lift station, a
headworks structure, two primary clarifiers, two trickling filters, one secondary clarifier,
gas chlorination and chlorine contact basin, four percolation ponds for effluent disposal,
two-stage high rate anaerobic sludge digestion, and four sludge drying beds

Minor modifications have been made to the WWTF since its construction in 1978.
The secondary clarifier has been retrofitted to include a chlorination line around the
launder to reduce algae growth. In addition, a floating cover was installed on the
secondary anaerobic digester. Other modifications include changes to telemetry,
electrical, controls, flowmeters, and the distribution piping to the percolation ponds.

EXISTING WASTEWATER SYSTEM EVALUATION SUMMARY

Collection System Evaluation. Seasonally, the City experiences excessive
infiltration and inflow (I/1) into the collection system. To determine potential areas of the
system that may be experiencing excessive l/l, a limited analysis of the collection
system was completed as part of this Plan. The analysis consisted of flow monitoring in
selected areas throughout the City’'s system. The City also completed a television
inspection of sewer lines in areas identified during the flow monitoring and completed
improvements to the collection system based on the television inspection. Refer to
Chapter 3 for a more detailed discussion of the evaluation and a summary of the
results.

Wastewater Treatment Facility Evaluation. Based upon the process
evaluation, the City's WWTF is in need of major improvements, regardless of whether
any growth occurs in the John Day and Canyon City service areas. The following
factors indicate upgrading is needed:

Age and Insufficient Capacity. A portion of the existing components and
treatment units were constructed during the original 1949 plant construction.
Due to these units being 60 years old, they are showing severe degradation and
will not serve the long-term treatment needs of the City and are in need of
replacement. Additionally, most of the existing facilities were constructed as part
of the 1978 construction project and have been in service for 30 years. These
30-year-old components of the plant are at the end or have surpassed their
expected service life and are in need of rehabilitation and/or replacement. Other
units do not have adequate capacity or the ability to meet the treatment needs of
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the City now or in the future. Refer to Chapter 3 for a more comprehensive
discussion of the evaluation of the existing plant and the identified deficiencies.

WASTEWATER SYSTEM IMPROVEMENTS PROJECT

Four conceptual wastewater treatment alternatives and one conceptual effluent
reuse alternative were evaluated during preparation of this Wastewater Facilities Plan.
The conceptual treatment alternatives include no action, improve the existing trickling
filter wastewater treatment facility, upgrade the existing trickling filter wastewater
treatment facility, and construct a new activated sludge mechanical wastewater
treatment facility. The conceptual effluent reuse alternative includes construction a new
lagoon treatment, storage, and reuse (irrigation) facility. Based upon work sessions,
teleconferences, and meetings held after reviewing the Wastewater Facilities Plan, the
John Day City Council selected the following to constitute its wastewater system
improvements project. The selected improvements package is outlined in detail in
Chapters 4 and 5. The year 2011 total estimated project cost for the selected
wastewater system improvements project described hereafter is $8.29 million (based
on the upper level of the cost range) as outlined on Table ES-1.

Collection System. As mentioned above, a limited evaluation of the existing
collection system was completed in this Plan. Based upon the evaluation, it appears
the City’s collection system is seasonally experiencing excessive l/l. The flow
monitoring and TV work completed as part of this Plan identified areas in the collection
system that needed to have repairs and rehabilitation completed. The City prioritized
these areas and has addressed the needed repairs and rehabilitation concerns.

Treatment Facility. Continued discharge into the existing percolation ponds
appears to be the only viable option available to the City. As such, to provide the level
of treatment that will be necessary to consistently meet the current and anticipated
future conditions of the discharge permit, the City selected the alternative to construct a
new activated sludge biological treatment process. Furthermore, as a result of having
to provide the new activated sludge process, the City decided integration of existing
treatment units with the new process will not be efficient or feasible and elected to
completely abandon and demolish the existing facility.

Five biological treatment process options are presented in this Plan for
consideration under the selected alternative (refer to Chapter 4). Although five
biological treatment process options were presented for consideration under the
selected WWTF alternative, the City Council elected not to choose a specific option as
part of this Wastewater Facilities Plan. Instead, the City decided to complete a Request
for Proposals (RFP) process in order to select the most appropriate treatment process.
The RFP process would be completed during the pre-design stage of the project. Once
the option is selected by committee, and upon the DEQ’s approval of the selection (an
addendum to this Plan describing the proposed process selected would be submitted to
the DEQ for approval), the design would be completed. A preliminary list of items
included in an RFP has been provided in Chapter 5.
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The selected WWTF improvements recommended for construction by the City of
John Day will meet effluent requirements for biochemical oxygen demand (BOD) and
total suspended solids (TSS) removal, nitrogen removal (nitrification and denitrification),
disinfection and a stabilized digested sludge to meet the state and federal requirements
for land application, and will provide a reliable, efficient, and long-life treatment facility.
The selected treatment alternative will include the following components:

4/8/2010

New Preliminary Treatment (Headworks). New headworks consisting of a
fine screening system to remove plastics, rags, etc., a new 6-inch Parshall
flume packaged flowmetering manhole to measure influent flows, and a
vortex-type grit chamber to remove grit will be necessary. The fine screening
system will include a mechanical vertically-mounted fine screen, screenings
washer, and compactor system. The grit removal system will be a vortex-type
consisting of a grit removal pumping system and dewatering equipment. To
provide protection and prevent freezing of the new headworks equipment
(screening and grit dewatering equipment), a new concrete masonry block
(CMU) headworks building will be constructed.

Influent Lift Station. Due to the depth of the existing influent gravity sewer,
screened wastewater will need to be pumped from the screen unit into the
vortex grit removal system. A new influent lift station will need to be
constructed to accomplish the required pumping. The lift station, in order to
meet DEQ requirements for redundancy and reliability, must have adequate
capacity to handle the anticipated design peak hour flow (1.5 million gallons
per day [MGD]) with the largest pump out of service. To meet this
requirement, three new submersible pumps, each with a capacity of 525
gallons per minute (gpm), would be provided. With three pumps, any one of
the pumps could be out of service and the other two would meet the capacity
requirement.

New Activated Sludge Treatment Process. A new activated sludge
treatment process will be needed to provide the level of treatment necessary
to meet the conditions of the City’s existing and anticipated future Water
Pollution Control Facilities (WPCF) Permit. The treatment process will be
selected pre-design through an RFP process. The selected process will form
the basis of design for the new WWTF and will be provided with adequate
capacity to meet the anticipated flows and loadings through the 20-year
planning period.

Disinfection System. Prior to discharge of the treated effluent into
percolation ponds, it must be disinfected to inactivate pathogenic
microorganisms to acceptable levels as specified in the permit. To
accomplish the needed disinfection, a new UV light disinfection system will be
installed in new concrete channels. A total of 36 low-pressure high-intensity
lamps will be installed in the channels. The system will be designed with the
required UV intensity to treat the projected peak hour design flow and to allow
future installation of an additional bank of 18 lamps, if required. A spare
module of lamps will be provided for rapid replacement in the event of a
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module failure. To provide protection and prevent freezing of the new UV light
disinfection equipment, a new concrete masonry block (CMU) building will be
constructed.

Sludge Handling. Sludge derived as a result of the treatment process must
receive additional treatment to make it acceptable for land application. To
provide the required sludge treatment, a minimum of two aerobic digesters
with a total combined working capacity of 220,000 gallons will be needed. Air
blowers will be required to provide the needed air to maintain the process and
accomplish the mixing of the sludge contained in the reactors. The digesters
will be equipped with a coarse bubble aeration system to distribute the air
within the tanks.

Yard and Process Piping. New process piping will be necessary in order to
transport raw wastewater from the collection system to the new screening
system, to the influent lift station, from the influent lift station to the new grit
removal system, to the new biological treatment process, to the clarifiers (if
clarifiers are used), to the UV disinfection facilities, and to the effluent outfall.
Piping would also be needed for sludge recirculation from the clarifiers (if
used) to the aeration basins (activated sludge reactors), and for waste sludge
transport to and from the sludge treatment components. Other miscellaneous
piping, such as yard piping, will be needed to transport water for washdown
and drainage.

Electrical, Instrumentation, and Controls. New electrical, instrumentation,
and controls will be required for the new process units. The new
instrumentation and controls system is needed to provide accurate sampling,
metering, monitoring, and control of the new facilities. The new control
system will be computer-based in order to reduce operator time and
requirements. The WPCF Permit requires periodic flow paced composite
sampling of the influent and effluent. This will be accomplished using
automatic composite samplers that take small samples proportionate to the
volume of influent and effluent flow over a 24-hour period of time and add
them together to make a composite for testing. Two new composite samplers
will be needed to accomplish this task. A new standby electrical generator
set and automatic power transfer switch will be needed to allow continued
operation of critical components of the system during a power outage.

Demolition, Site Work, and Landscaping. Although not needed to provide
space for the new treatment plant, complete demolition of the existing
facilities would be desirable for safety and aesthetic reasons. Inclusion of site
work (excavation, grading, paving, sidewalks, fencing, etc.) to accommodate
the new facility will be provided. To provide an aesthetically pleasing finished
plant, landscaping would be desirable.

New Operations Building. For efficient operations of the new facility, a new
1,680 square foot CMU operations building is proposed. The operations
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building would include a new laboratory and furnishings, office, Americans
with Disabilities Act (ADA) compliant bathroom, utility room, and control
center room. To equip the laboratory, miscellaneous modern laboratory
instruments and glassware would be purchased.

¢ New Blower/Generator/Electrical Building. To house the required air
blowers, electrical and controls, and standby generator set, a new CMU
blower/generator/electrical building would be constructed. The building would
be designed to attenuate and minimize noise associated with operation of the
blowers and generator.

CURRENT FINANCIAL STATUS AND LOAN CAPACITY

The annual cost of operating and maintaining the wastewater system is
summarized in Table 6-1 in Chapter 6. This includes all costs for the wastewater
system such as operation, maintenance, and replacement (O,M,&R), staff payroll, and
existing debt service. A graphical plot of the City of John Day’s sewer system budget,
both revenue and expenditures, is shown on Figure 6-1 in Chapter 6. By plotting a
“trend” line for the expenditures, the expenditures in a future year can be estimated,
assuming no changes to the wastewater system occur. The trend line for the City of
John Day’s operations and maintenance (O&M) expenditures suggests expenditures
will likely be in the range of $459,000 in the budget year 2010-11.

In order to determine the City's ability to fund a wastewater system
improvements project, Tables 6-2, 6-3, and 6-4 (in Chapter 6) were prepared. It is a
requirement of this Plan to show how high the City would need to raise sewer rates in
order to fund a project from strictly loan funds. The data shown on Table 6-3 provide a
general idea of the amount of debt the City could afford to service at various average
monthly sewer rates. If the City of John Day were to fund the selected improvement
alternative identified in Chapter 5 without any grants and without the City of Canyon City
contributing any funds to the project, monthly sewer rates would need to be raised to
approximately $64 to $68. If the City of Canyon City were to pay for 15 percent of the
selected improvements, the City of John Day would need to raise the monthly sewer
rate to approximately $56 to $58. Fifteen percent was used because this is
approximately the percentage of OM&R costs of the City's WWTF anticipated to be paid
by the City of Canyon City.

Table 6-4 provides a general idea of the impact to property taxes for varying
interest rates and loan amounts if the debt payment is supported only by property taxes.
In the same two scenarios discussed in the previous paragraph, the City would need to
raise property taxes to approximately $5.50 to $8 per $1,000 assessed value if funding
the project on its own and $4.60 to $6.80 if receiving 15 percent of funds from the City
of Canyon City.

A major financial commitment will be required on the part of the City in order to
implement the selected wastewater system improvements project outlined in this Plan.
Based on the estimated cost of the project, the City will need to obtain low interest loans
coupled with grants to fund the project. The most likely sources of loan and grant
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funding are the U.S. Department of Agriculture’s Rural Development (RD) and the
Oregon Department of Environmental Quality (DEQ) Clean Water State Revolving Loan
Fund programs. In order to qualify for outside grant funds under the RD program, the
City will need to increase average sewer costs in the range of $48.00 to $52.00 per
month. Therefore, if the City decides to utilize RD funding, in order to qualify for grant
money, the rates will need likely need to be set at a minimum of about $50 per month.
See Chapter 6 for a more detailed discussion of the potential project funding sources.

PROJECT IMPLEMENTATION

The following action items and implementation steps need to be made by the City
of John Day to implement the proposed wastewater system improvements project. The
steps outlined are general in nature and include the major steps that need to be
undertaken.

Action Items

1. The City will need to formally adopt this Wastewater Facilities Plan
(WWEFP), which includes review comments by the DEQ, RD, and the
Oregon Business Development Department (OBDD). A formally adopted
WWEFP is required by state and federal funding and regulatory agencies if
the City pursues funding from these state and federal agencies to
complete the improvements.

2. The City needs to consult and initiate funding discussions with funding
agencies (OBDD, DEQ, RD) to ensure the best possible funding package
is developed and obtained for the project. The City will need to contact
the OBDD regional coordinator to initiate the intake process and, as
necessary, complete the intake form and submit it to OECDD to initiate the
funding discussions.

3. The City will need to prepare and submit funding applications to
appropriate funding agencies.

4, The City will need to investigate if authorization to incur debt for the
wastewater system improvements project is required by City charter. If
authorization is required by City charter, the City will need to decide how
to obtain the authorization to incur debt. Once decided (revenue bond or
general obligation bond), a bond attorney should be consulted and the
appropriate resolution paperwork should be prepared and considered for
implementation.

5. The City needs to provide the necessary documentation and testimony in
an effort to obtain and maintain a high ranking in Grant County for the
Needs and Issues prioritization process.
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6.

The City will need to hold public information meetings to inform its citizens
of the needs and scope of the project, to answer questions, and to

generate support for the required sewer rate increase.

IMPLEMENTATION STEPS

economic conditions.

10.
11.
12.
13.

4/8/2010

ITEM
Adopt the Wastewater Facilities Plan.

Initiate funding discussions with funding
agencies.

Consult with funding agencies as necessary and
complete and submit the applications as
necessary.

File with the Grant County Clerk for a November
election if election for a revenue bond or general
obligation bond is desired.

Hold public information meetings.

Hold bond election (if election desired/
required).

Finalize project funding.

Initiate design.

Complete project design.

Bid and award construction contract.
Start project construction.

Complete project construction.

Close out project.

ES-8
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Should the City wish to proceed with a wastewater system improvements project,
the following Implementation Plan outlines the key steps the City would need to
undertake to proceed with project implementation. The following implementation steps
and stated completion dates are presented as general guidance only and provide the
estimated time needed to complete a project of this complexity and magnitude. The
dates are subject to change and will be dependent on economic conditions within the
community of John Day and implementation of the project could be delayed due to

COMPLETION DATE

Spring 2010
Spring 2010

Spring 2010

By September 2010

Summer 2010
November 2010

Fall 2010

Fall 2010

Summer/Fall 2011
Fall/Winter 2011

Winter 2011/Spring 2012
Winter 2012/Spring 2013
Spring 2013



The key to implementing the wastewater system improvements project, as
outlined in this Plan, is the ability of the City to acquire DEQ and/or RD low-interest
loans coupled with grant funding. In addition, it is vital that the City of Canyon City
supports the project and contributes their appropriate share of the cost. The total
project will likely not be economically feasible to John Day and Canyon City unless
grant funds can be obtained. The City will have to work closely with its citizens and
Canyon City to inform them of the system needs and the necessity for increased sewer
user costs.

Wastewater system improvements as outlined in this Wastewater Facilities Plan
will provide the City with a reliable, quality wastewater system that would meet the
needs of the City for many years to come. The upgraded treatment facility will provide
safer, more reliable operation and increased protection of the groundwater water quality
and public health.
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SELECTED IMPROVEMENTS
YEAR 2010 COST ESTIMATE SUMMARY

ltem Description

Total Estimated Cost

New Activated Sludge Mechanical Wastewater
Treatment Facility - Construction Cost including
10 Percent Construction Contingency

$6,159,000 to
$6,480,000

Preliminary, Design, and Construction

$1,232,000 to

Engineering $1,296,000
Environmental and Permitting $45,000
Funding Acquisition $30,000
Legal and Funding Administration $45,000
TOTAL ESTIMATED PROJECT COST $7,511,000 to
(2010 DOLLARS) $7,896,000
TOTAL ESTIMATED PROJECT COST $7,886,550 to
(2011 DOLLARS) $8,290,800

Notes:

1. Cost ranges are shown on this summary table because the final
selection of an option for the proposed new activated sludge mechanical
wastewater treatment facility has not been made. The cost ranges
cover Options 1 to 4 (nitrogen removal scenario only) for Alternative C

on Table 4-25 in Chapter 4.

2. If project funding is pursued prior to final option selection, it is
recommended the highest cost be selected for the total estimated

project cost.

3. Inflation was assumed to be 5 percent from 2010 to 2011. If
construction occurs later than 2011, the total estimated project cost
should be increased as appropriate to account for annual inflation.

CITY OF
JOHN DAY, OREGON
@ anderson WASTEWATER FACILITIES PLAN TABLE
REMY:es. inc. SELECTED IMPROVEMENTS ES-1

COST ESTIMATE SUMMARY




CHAPTER1

BACKGROUND INFORMATION

INTRODUCTION

The City of John Day owns and operates a trickling filter wastewater treatment
facility (WWTF). Currently, the City’'s wastewater system serves a population of 2,520
residents and several small commercial establishments. The wastewater collection and
treatment system operates under authority of a Water Pollution Control Facilities
(WPCF) Permit issued by the Oregon Department of Environmental Quality (DEQ). The
WPCF Permit authorizes the City to discharge disinfected secondary treated effluent
on-site utilizing percolation ponds.

In recent years the City has been alerted to the fact that the wastewater
treatment plant's percolation ponds may be degrading the groundwater quality by
raising the nitrate concentration, according to Oregon Administrative Rule (OAR) 340-
40. In addition to the concerns of groundwater contamination, the wastewater treatment
plant is nearly 30 years old and has exceeded its design life.

AUTHORIZATION

Funding assistance for this Wastewater Facilities Plan is being sought from the
State of Oregon Economic and Community Development Department (OECDD) and
other sources, if available. The City of John Day, through an Agreement for
Engineering Services signed on May 9, 2007, authorized Anderson-Perry & Associates,
Inc., to prepare this Plan. This Plan is generally completed in accordance with the
DEQ’s guidance document “Preparation of Facilities Plans and Environmental Reports
for Community Wastewater Projects” dated December 2005.

PROJECT PURPOSE

This Wastewater Facilities Plan has been prepared for the purposes of
determining the existing wastewater collection, treatment, and disposal system'’s ability
to handle anticipated growth and provide the City of John Day with a comprehensive
planning document that outlines recommended wastewater system improvements. The
Plan outlines existing system deficiencies and provides the City with several
improvement alternatives for the treatment system. The alternatives were developed
with consideration of the current groundwater issues that the City is facing due to the
discharge of treated effluent into the percolation ponds and the associated groundwater
quality impacts. The Plan presents the wastewater system improvements needed for
the City based upon an evaluation of the system to efficiently and effectively treat the
anticipated wastewater flows and loadings. Also, a key component of the planning
project is the development of a financial plan for implementing the recommended
improvements.
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SCOPE

In order to meet the intentions and goals of the Plan, the following scope was

identified in the Agreement for Engineering Services:

10/09

A statement of purpose, background, and need for the wastewater facilities
planning, while demonstrating consistency with the City's Comprehensive Land
Use Plan.

A technical description and evaluation of all current wastewater collection,
treatment, and disposal systems in the study area sufficiently detailed to meet
current DEQ guidelines.

A projection of future wastewater flows and waste loads for a 20-year period.

An evaluation of the regulatory requirements that must be met for all viable
alternatives. These include regulations concerning surface water, effluent reuse,
groundwater, and sludge management. The evaluation also includes a
determination of whether each alternative is permitted by the local
comprehensive plan and zoning regulations. This discussion will include a
summary of anticipated future water quality regulations.

An evaluation of the feasibility of various alternatives, including the no-action
alternative and cost effectiveness analysis of the alternatives over a 20-year
period. Treatment standards and cost estimates for each alternative will be
identified.

A detailed description of the preferred alternative that will meet current regulatory
requirements.

A list of items for the preferred alternative that needs to be addressed in a pre-
design engineering report. Note: This scope of work does not include the
preparation of a pre-design engineering report.

Analysis of financing options for the preferred and competitive alternatives and
financing plan for construction, long-term operation, and projection of sewer use
charges.

A preliminary environmental analysis of the preferred alternative. Note: This
scope of work does not include the preparation of environmental reports for
design and construction funding applications, biological assessments, wetland
delineations, mitigation plans, or other related environmental documents.

1-2
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DESCRIPTION OF COMMUNITY

The City of John Day is located about 1 mile north of Canyon City in Grant
County at the intersection of U.S. Highways 26 and 395. The general location of the
community is shown on Figure 1-1.

John Day was settled and founded around 1862, when gold was discovered in
Canyon Creek. The City was incorporated in 1901 and was named for John Day, a
member of the Astor Expedition. Initially, mining was the sole support of the
community, with agriculture slowly providing community support. After mining died out,
agriculture and forest products became the primary community support. Currently,
agriculture continues to be a primary support for the area, with alfalfa being the principal
crop. Cattle ranching is also prominent in the surrounding area. Two of Grant County's
three remaining lumber mills are located just west of the City limits.

The City of John Day has had a fluctuating population over its history. The July
2008 estimated population for the City is 1,845. During the period from 1960 through
the present, the City's population has fluctuated from a low of 1,520 in 1960 to a high of
2,012 in 1980.

The City of Canyon City's population was also analyzed because it shares the
wastewater system with John Day. The July 2008 estimated population for Canyon City
is 675. During the period from 1960 through the present, the City's population has
fluctuated from a low of 600 in 1970 to a high of 669 in 2000.

STuDY AREA

The study area for this Wastewater Facilities Plan encompasses the entire area
within the City limits and Urban Growth Boundary (UGB) of John Day and Canyon City.
As mentioned, Canyon City is included because it shares the wastewater system with
John Day. An illustration of the study area is shown on Figure 1-1.

LAND USE

The City of John Day has an adopted Comprehensive Land Use Plan. The
current zoning in the City is shown on Figure 1-2. According to the Comprehensive
Land Use Plan, the current John Day City limits (and Urban Growth Boundary)
encompass an area of about 3,463 acres. Commercial areas are primarily located in
the southeastern section of the City, in the downtown area along the John Day Highway
(U.S. Highway 26). A large residential area is located exclusively on the south side of
the John Day Highway and in the northeastern section of the City. The City has two
separate classifications for the industrial area: one is general industrial and the other is
county industrial general. Both classifications are commingled and located on the north
side of the John Day Highway, between the end of the downtown area and the west
edge of the UGB. A large open space area is located south of the John Day Highway
that extends almost the entire length of the City, beyond the City limits but within the
UGB.
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Large undeveloped areas are present within the current City limits and UGB.
These areas are mainly held for residential and open space with a minor amount
designated for industrial growth.

EXISTING WASTEWATER SYSTEM

The City of John Day's WWTF was first constructed in 1949. Major additions
were completed in 1970 and 1978. Since 1978, the collection system has been
expanded several times to support new growth. A general description of the
wastewater system is provided hereafter.

The collection system is composed of approximately 84,000 lineal feet of gravity
sewer pipe ranging from 4-inch to 18-inch diameter, about 10,500 lineal feet of pressure
sewer pipe ranging from 4-inch to 8-inch diameter, three lift stations, and manholes and
cleanouts. The WWTF generally consists of a wetwell, headworks, two primary
clarifiers, two trickling filters, a secondary clarifier, a primary and secondary anaerobic
digester, four sludge drying beds, a chlorine contact basin, and four percolation ponds.
The WWTF and collection system are discussed in greater detail in Chapter 3.
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CHAPTER 2

BASIC PLANNING AND DESIGN DATA

GENERAL

This chapter of the Wastewater Facilities Plan presents the basic planning and
design data necessary to evaluate the City of John Day's existing wastewater collection,
treatment, and disposal facilities. These data are used to determine the facilities’ ability
to serve the wastewater system needs of John Day (including adjacent Canyon City) for
the selected planning period, and form the basis for evaluating alternatives for required
improvements. First, population information and year 2030 population projections for
the City of John Day and Canyon City are presented. This is followed by a summary of
the historical wastewater data and the year 2030 design criteria used for this Plan. Also,
a discussion on treatment and regulatory agency requirements is provided.

POPULATION

In order to estimate future wastewater system demands, population projections
must be made. Projections are usually made on the basis of an annual percentage
increase estimated from past growth rates tempered by future expectations. Significant
population fluctuations are typical in small communities as demonstrated by the
population history of John Day. The addition of a major business, industry, or
recreational facility in the community can dramatically affect the population. This being
the case, it is somewhat difficult to accurately predict the population of a small
community.

The present population of the City of John Day is estimated to be 1,845. Past
population trends for the City of John Day, comparing data from 1960 through the
present, have varied from a high of 2,012 in 1980 to a low of 1,520 in 1960. Historical
populations for the City of John Day are discussed hereafter and shown on Figure 2-1.

The present population of the City of Canyon City is estimated to be 675. Past
population trends for Canyon City, comparing data from 1960 through the present, have
varied from a high of 669 in 2000 to a low of 600 in 1970. Historical populations for
Canyon City are discussed hereafter and are shown on Figure 2-2.

Projecting increased population into the future is difficult based on the erratic
nature of the City’s population history. The large fluctuation in population for the City of
John Day has been due, historically, to the instability of the timber industry.

Population data for John Day and Canyon City were provided by the Center for
Population Research and Census at Portland State University. This agency is the
official source of population data available in Oregon between the official census data
generated at the beginning of each decade. The University does not project population
increases for individual cities within the state. Therefore, no official projection is
available for John Day or Canyon City. The population projections for John Day and
Canyon City as shown on Figures 2-1 and 2-2 (0.5, 1.0, 1.5, 2.0, and 2.5 percent annual
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growth) would seem a realistic range of projections based on the data currently
available.

Historical population information for the City of John Day is as follows:

Average Annual

Growth/Decline Population

Year Population Rate (%)’ Change
1960 1,520 -- --
1970 1,566 0.3 46
1980 2,012 2.5 446
1990 1,857 -0.8 -155
2000 1,821 -0.2 -36
2001 1,830 0.5 9
2002 1,840 0.5 10
2003 1,840 0.0 -
2004 1,840 0.0 --
2005 1,845 0.3 5
2006 1,850 0.3 5
2007 1,850 0.0 --
2008 1,845 -0.03 5

' The time period between successive rows is variable. The average annual growth rate is
calculated based upon the time span between each successive population shown.

Historical population information for the City of Canyon City is as follows:

Average Annual

Growth/Decline Population

Year Population Rate (%)’ Change
1960 654 - -
1970 600 -0.9 -54
1980 639 0.6 39
1990 648 0.1 -9
2000 669 0.3 21
2001 670 0.1 1
2002 650 -3.0 -20
2003 670 3.1 20
2004 640 -4.5 -30
2005 650 1.6 10
2006 660 1.5 10
2007 670 1.5 10
2008 675 0.75 5

' The time period between successive rows is variable. The average annual growth rate is
calculated based upon the time span between each successive population shown.
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For the purposes of this Plan, the population projections for both the City of John
Day and the Town of Canyon City will be added to determine the design population
because both communities utilize the wastewater treatment facility. The City Council of
John Day authorized a growth rate of 2 percent per year, which results in a projected
population of 2,796 in the year 2030. The City of Canyon City's Water System Master
Plan prepared by Curran-MclLeod, Inc., stated that Canyon City's growth rate is
projected to be 1 percent. This plan was prepared in the year 2000 and, since this time,
Canyon City has added a new subdivision and believes a 2 percent growth rate would
be more appropriate. Given the current population for Canyon City of 675 and a 2
percent average annual growth rate, the projected population in 2030 would be about
1,023. Therefore, by adding the two communities' projected populations together, the
resulting design population in the year 2030 is 3,819. It should be recognized, however,
that over the planning period of this study, the actual growth of John Day or Canyon City
could either exceed or fall well below the projected design population.

HISTORICAL WASTEWATER DATA

This section provides a summary of the historical wastewater quality data for the
City of John Day’s wastewater treatment facility. Information provided in this section
was obtained from the City’s discharge monitoring reports (DMRs).

A summary of the historical flow including maximum daily flow, minimum daily
flow, and the average monthly flow as estimated by the treatment plant operator and
recorded on the DMRs is shown on Figure 2-3. The recorded maximum daily flow,
minimum daily flow, and average monthly flow were plotted for the period between
January 2001 and November 2008. According to the data, the maximum daily flow
occurred on May 20, 2008, and was 0.840 million gallons per day (MGD). The
minimum daily flow occurred on September 25, 2005, and was 0.115 MGD. The
average annual flow was 0.240 MGD during the same period, or about 95 gallons per
capita per day (gpcd).

Figure 2-4 summarizes historical influent and effluent five-day biochemical
oxygen demand (BODs) concentrations as recorded on the DMRs during the period
discussed above. As shown on Figure 2-4, the maximum, minimum, and average
influent BODs concentrations were 388 milligrams per liter (mg/L), 117 mg/L, and 230
mg/L, respectively. The maximum, minimum, and average effluent BODs
concentrations were 31 mg/L, 7 mg/L, and 16 mg/L, respectively. According to the
DMR data, the WWTF average BODs mass loading was 461 Ibs/day and the facility
removed an average of 92 percent of the BOD:s.

The historical influent and effluent total suspended solids (TSS) concentrations,
as reported on the DMRs during the same period described above, are shown on Figure
2-5. As illustrated on the figure, the maximum, minimum, and average influent TSS
concentrations were 831 mg/L, 113 mg/L, and 247 mg/L, respectively. The maximum,
minimum, and average effluent TSS concentrations were 34 mg/L, 6 mg/L, and 17
mg/L, respectively. The WWTF's average TSS mass loading was approximately 495
Ibs/day. According to the data, the City's secondary wastewater facility achieved an
average TSS removal of 91 percent.
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As shown in Figures 2-4 and 2-5, influent BODs and TSS concentrations
increased significantly since the beginning of 2007. Upon discussing this matter with
the operator, he noted that beginning in the year 2007, sampling procedures were
changed. Instead of sampling influent inside the wet well, samples were taken from the
raw influent just prior to it entering the wet well. This appears to be a more
representative sample as it samples raw influent and not a mix of raw influent and
partially treated wastewater, which exist inside the wet well. This being the case,
influent BOD5s and TSS were analyzed for the year 2007 and 2008 only to obtain
maximum, minimum, and average concentrations and average loadings. Since this
appears to be a more representative sampling procedure, these data will be used to
establish design criteria for future operations.

Maximum, minimum, and average influent BOD5s concentrations in the year 2007
and 2008 were 366 mg/L, 197 mg/L, and 285 mg/L, respectively. According to the DMR
data, the WWTF average influent BODs mass loading was 600 Ibs/day and the facility
removed an average of 95 percent of the BODs.

Maximum, minimum, and average influent TSS concentrations in the year 2007
and 2008 were 831 mg/L, 272 mg/L, and 440 mg/L, respectively. According to the DMR
data, the WWTF average influent TSS mass loading was 926 Ibs/day and the facility
removed an average of 97 percent of the TSS.

Table 2-1 provides a summary of the historical flow and loading data discussed
above. These data have been analyzed for the purpose of establishing the future
design criteria used in the evaluation of the wastewater collection and treatment
alternatives and the existing facilities.

Table 2-2 shows a summary of the domestic influent flow analysis for specific
flow components of interest. The flow components have been separated into dry
weather flow and wet weather flow categories.

Table 2-3 is a summary of the City's DMR data. Included in the summary are
total, maximum, and average monthly influent and effluent flows. Additionally, Table 2-3
presents the historical influent and effluent BODs, TSS concentration, and mass loading
data.

The historical wastewater flows for the City of John Day are within the range that
normally would be expected. Data collected from many domestic wastewater systems
similar to John Day’s indicate that average annual flows usually range from 80 to 120
gpcd. The typical average annual flow is 100 gpcd. John Day’s flow is approximately
95 gpcd (average annual). The average annual flow will be evaluated by determining
an average base flow and subtracting that from the average annual flow, which will
determine how much flow contribution may be attributed to infiltration and inflow (I/1).

Historical BODs and TSS mass loadings appear to be above average when
compared with other domestic wastewater systems similar to John Day's. Typical BODs
and TSS per capita contributions range from 0.15 to 0.25 Ib/cap/day with a normal
contribution of approximately 0.2 Ib/cap/day. John Day's BODs and TSS per capita
loadings are in the range of 0.24 Ib/cap/day and 0.37 Ib/cap/day, respectively. While
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BODs loadings are close to average, TSS loadings are well above average. For design
and evaluation purposes, these conditions for BODs and TSS mass loadings will be
used.

DESIGN CRITERIA

Table 2-4 summarizes basic wastewater design criteria developed for this
Wastewater Facilities Plan. Shown in Table 2-4 are the year 2030 design population,
design flows, and expected future influent wastewater strength characteristics. This
table should be referred to during the review of subsequent chapters of this Plan as it
provides key information upon which wastewater system alternatives will be developed
and evaluated.

WASTEWATER FLOW PROJECTIONS

Domestic. The total future anticipated domestic wastewater flows (average
annual, average dry weather, average wet weather, maximum monthly, and maximum
daily) were projected by adding the projected average base flow to the respective
estimated infiltration and inflow (I/l) components for each flow. The current average
base flow is defined as the daily minimum flow recorded each year averaged over the 8
years of available data. Based upon the data, the current average base flow is 0.146
million gallons per day (MGD) or about 58 gallons per capita per day (gpcd). The year
2030 average base flow is estimated using the current per capita base flow of 58 gpcd
applied to the projected design population of 3,819. The average contribution from 1/l
for each flow component (average annual, average dry weather, average wet weather,
maximum monthly, and maximum daily) was estimated by taking the difference of each
of the current total flow values and the current base flow (examples: average annual 1/l
contribution = current average annual flow - base flow = 0.240 MGD - 0.146 MGD =
0.094 MGD; average dry weather I/l contribution = current average dry weather flow -
base flow = 0.213 MGD - 0.146 MGD = 0.067 MGD; etc.).

For projection purposes, it was assumed that the I/l flows currently being
experienced in the system would remain constant throughout the 20-year planning
period. Year 2030 I/l flows were not decreased to account for potential future
reductions due to collection system improvements for the following reasons:

. The nature of I/l corrective work in general is such that it is difficult to
accurately predict future success.

. The magnitude of the City’s I/l issue is such that results may not be seen
for an extended period of time.

MAss LOADINGS

Domestic. The domestic design mass loadings (five-day biochemical oxygen
demand [BODs], total suspended solids [TSS], and total Kjeldahl nitrogen [TKN]) to the
wastewater treatment facility were estimated using the design average annual per
capita BODs, TSS, and TKN contributions (refer to Historical Wastewater Data in this
chapter) projected to the end of the 20-year planning period using the year 2030 design
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population of 3,819 (i.e., mass loading [BODs, TSS, or TKN] = contribution [BODs, TSS,
or TKN], pounds per capita per day x 3,819). Using the design mass loading of 0.24
pounds per capita per day for BODs, 0.37 pounds per capita per day for TSS, and 0.03
pounds per capita per day for TKN vyields a year 2030 domestic mass loading of 904
Ibs/day of BODs, 1,395 Ibs/day of TSS, and 119 Ibs/day of TKN.

TREATMENT AND REGULATORY REQUIREMENTS

Liquid Treatment. The City's existing wastewater treatment facility provides
secondary treatment of the City’s domestic wastewater. Discharge of treated effluent
from the treatment facility is regulated under a Water Pollution Control Facilities (WPCF)
Permit. The WPCF Permit (No. 102481), issued in 2002, is authorized and
administered by the Oregon Department of Environmental Quality (DEQ), and the
Permit expired on February 28, 2007. An application for renewal was made by the City
to the DEQ on December 20, 2006. Although the Permit has expired, pursuant to
Oregon Administrative Rule (OAR) 340-045-0040 the conditions outlined in the existing
2002 Permit still apply until a new permit is established.

Current effluent limitations for the City of John Day wastewater treatment facility
are given in the City’'s 2002 WPCF Permit (Refer to Appendix A for a copy of the
existing WPCF Permit). These limitations are based on the groundwater quality
protection rules for permitted operations as established in OAR 340-40-0030, additional
requirements contained in OAR 340-40-0040, OAR 340-40-0020, and the permitted
facility average dry weather design flow of 0.60 MGD.

Solids Treatment. As required by the Clean Water Act Amendments of 1987,
the U.S. Environmental Protection Agency (EPA) developed a regulation to protect
public health and the environment from reasonably anticipated adverse effects of
certain pollutants that might be present in municipal sewage biosolids. This regulation,
The Standards for the Use or Disposal of Sewage Biosolids (40 CFR, Part 503), was
published in the Federal Register (68 FR 9248 to 9404) on February 19, 1993, and
became effective on March 22, 1993. The regulations that govern recycling and
disposal of sewage biosolids in Oregon are contained in OAR 340-50 and follow 40
CFR, Part 503.

The provisions of the Part 503 Rule are consistent with EPA’s policy of promoting
beneficial uses of biosolids (refer to 49 FR 24358, June 12, 1984, for further
information). Land application takes advantage of the soil conditioning and fertilizing
properties of biosolids.

The Part 503 Rule includes five subparts: Subpart A - General Provisions,
Subpart B - Requirements for Land Application, Subpart C - Surface Disposal, Subpart
D - Pathogen and Vector Attraction Reduction, and Subpart E - Incineration. For each
of the three use or disposal options (land application, surface disposal, and
incineration), a Part 503 standard includes general requirements, pollutant limits,
management practices, operational standards and requirements for frequency of
monitoring, record keeping, and reporting. Since the City of John Day currently
beneficially uses their biosolids through land application, the only regulations pertaining
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to the City are Subparts A, B, and D, as Subparts C and E pertain to disposal and
incineration of biosolids.

Part 503 separates biosolids into two classifications related to pathogen densities
contained within the biosolids at the time of land application: “Class A” and “Class B.”
Class A biosolids have much more stringent requirements related to pathogen density
levels than do Class B biosolids. Biosolids meeting Class A requirements can be sold
in bags or bulk and applied on public areas such as lawns and home gardens. Class B
biosolids are restricted to bulk application to agricultural land, rangeland, forest, public
contact sites, or reclamation sites. Appendix B contains excerpts from an EPA
Guidance Document entitled, A Plain English Guide to the EPA Part 503 Biosolids Rule
(EPA/832/R-93/003), which more fully explains the Part 503 regulations. Appendix C
includes the City’s current DEQ-approved Sludge Management Plan.

Other regulatory agency requirements specific to the feasible alternatives are
discussed in subsequent chapters.
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WASTEWATER DATA

City of John Day, Oregon
Summary of Historical Wastewater Data
January 2001 through November 2008
Influent Effluent

Average Average Average Average Monthly Total
Average | Average | Monthly | Average | Monthly Average Monthly | Average Monthly Avg. Daily] Geo Mean Volume of

Maximum | Minimum | Monthly | Monthly BOD5 Monthly TSS Total Monthly BODS Monthly TSS Avg. Avg. Total{ Chlorine {Ecoli Conc. NO2/NO3 Sludge
Daily Flow| Daily Flow Flow BODS Loading TSS Loading {Daily Max.| Daily Min.] Monthly BOD5S BODS5 % | Loading T8S TSS % Loading |Daily Max.| Daily Min.| Monthly | Chlorine | Residual {(organisms TKN as N TDS Wasted

Date (MGD) (MGD) (MGD) (mg/L) (Ib/day) (mg/L) (lb/day) pH pH Flow (MG)| (mg/L) Removal | (lb/day) (mg/L) Removal | (ib/day) pH pH pH Used (Ib) | (mg/L) /100 mL) (mg/L) (mg/L) (mg/L) (gal)
Jan-01 0.267 0.192 0.238 211 419 153 304 8.55 8.09 7.37 22 90 44 15 90 30 7.72 7.32 7.51 10 3.2 131 12,000

Feb-01 0.271 0.214 0.237 220 "~ 435 149 295 8.48 7.90 6.69 25 89 49 17 89 34 7.82 7.41 7.54 11 3.4 35 -
Mar-01 0.449 0.179 0.247 200 412 146 301 8.26 7.85 7.64 26 87 54 18 88 37 7.59 7.34 7.48 10 2.6 6 9,000
Apr-01 0.286 0.22 0.263 188 412 148 325 8.40 7.95 7.90 21 89 46 21 86 46| - 7.54 7.21 7.34 12 3.3 5 6,000
May-01 0.306 0.216 0.272 229 519 159 361 8.35 7.93 8.42 25 89 57 18 89 41 7.55 7.10 7.63 10 1.6 110 9,000
Jun-01 0.26 0.199 0.232 219 424 206 399 8.15 7.77 6.95 22 90 43 20 90 39 7.80 7.28 7.47 10 2 5 10,800
Jul-01 0.309 0.151 0.223 299 556 212 394 8.05 7.56 6.92 17 94 32 17 92 32 8.03 7.08 7.36 12 2 0 4,000
Aug-01 0.279 0.16 0.225 283 531 198 372 8.05 7.50 6.98 16 94 30 19 90 36 7.57 7.05 7.35 15 2.7 2 12,600
Sep-01 0.298 0.191 0.194 245 396 166 269 8.05 7.20 5.82 14 94 23 18 89 29 7.89 7.02 7.48 14 2.3 3 7,200
Oct-01 0.255 0.193 0.217 232 420 189 342 8.12 7.70 6.72 18 92 33 21 89 38 7.83 7.20 7.35 15 2.7 2 18,900
Nov-01 0.263 0.182 0.212 205 362 149 263 8.23 7.90 6.36 20 90 35 21 86 37 7.37 7.10 7.25 16 3.1 5 10,800
Dec-01 0.264 0.189 0.224 255 476 152 284 8.17 7.75 6.93 22 91 41 22 86 41 8.17 7.75 8.02 16 3.6 2 4,000
Jan-02 0.279 0.199 0.237 267 528 187 370 8.12 7.60 7.35 19 93 38 13 93 26 7.49 7.00 717 13 4 2 6,300
Feb-02 0.24 0.204 0.224 250 467 169 316 8.40 7.85 6.27 26 90 49 18 89 34 7.60 7.20 7.31 13 4 2 9,000
Mar-02 0.247 0.194 0.22 292 536 260 477 8.32 7.45 6.83 25 91 46 19 93 35 8.32 7.45 7.99 13 4.3 4 6,300

Apr-02 0.307 0.186 0.256 267 570 161 344 7.82 8.24 7.68 23 91 49 17 89 36 7.48 7.14 7.28 13 4 -
May-02 0.262 0.208 0.243 276 559 176 357 8.14 7.60 7.55 24 91 49 25 86 51 8.14 7.60 7.90 13 3.4 20,700
Jun-02 0.298 0.195 0.246 201 412 124 254 8.20 7.50 7.38 24 88 49 20 84 41 7.69 7.27 7.48 13 2 14,400
Jul-02 0.238 0.165 0.208 388 673 227 394 8.12 6.90 6.45 18 95 31 22 90 38 7.45 7.14 7.35 13 2.1 7,200
Aug-02 0.261 0.18 0.213 246 437 184 327 8.05 7.77 6.59 14 94 25 21 89 37 7.65 7.15 7.35 13 1.8 . 13,500
Sep-02 0.249 0.141 0.194 276 447 235 380 8.06 7.60 5.82 18 93 29 22 91 36 7.53 7.01 7.27 13 2.4 9,000

Oct-02 0.25 0.172 0.206 229 393 159 273 8.05 7.43 6.38 22 90 38 24 85 41 7.46 7.07 7.23 14 2.7 -
Nov-02 0.234 0.185 0.206 237 407 177 304 8.11 7.53 6.18 23 90 40 24 86 41 7.36 7.12 7.23 14 2.7 5,400
Dec-02 0.239 0.169 0.201 260 436 162 272 8.09 7.40 6.24 22 92 37 21 87 35 7.38 712 7.26 14 3.8] . : 10,800
Jan-03 0.274 0.197 0.223 299 556 190 353 8.38 7.89 6.91 26 91 48 17 91 32 7.68 7.26 7.43 14 4.6 5,400
Feb-03 0.279 0.211 0.239 304 606 189 377 8.38 7.23 6.68 28 91 56 15 92 30 7.50 7.28 7.38 13 4 7,200
Mar-03 0.286 0.184 0.224 170 318 177 331 8.20 7.41 6.94 13 92 24 17 90 32 7.65 7.33 7.45 13 4.3 9,000
Apr-03 0.332 0.224 0.278 210 487 147 341 828 . 775 8.35 23 89 53 21 86 49 7.59 7.29 7.46 13 3.3 6,000
May-03 0.637 0.258 0.349 246 716 149 434 8.03 7.66 10.81 22 91 64 22 85 64 7.58 715 7.36 12 2.2 6,000
Jun-03 0.574 0.193 0.271 221 499 164 371 8.00 7.60 8.14 19 91 43 21 87 47 7.50 711 7.37 13 2 13,500
Jul-03 0.249 0.174 0.211 211 371 165 290 8.05 7.24 6.57 12 94 21 21 87 37 7.97 7.08) 7.30 13 2 14,400
Aug-03 0.262 0.165 0.212 166 294 138 244 8.07 7.14 6.58 10 94 18 19 86 34 7.45 7.05 7.24 13 2.1 6,300
Sep-03 0.23 0.182 0.21 207 363 196 343 8.10 7.10 6.28 15 93 26 20 90 35 7.50 7.10 7.33 11 1.6 8,100
Oct-03 0.236 0.182 0.199 212 352 237 393 8.10 6.89 6.18 16 92 27 19 92 32 7.51 7.16 7.31 10 2.3 9,900
Nov-03 0.238 0.181 0.208 190 330 178 309 8.10 7.95 6.15 14 93 24 16 91 28 7.38 7.16 7.27 12 2.7 6,000
Dec-03] = 0.245 0.185 0.219 190 347 187 342 8.25 7.78 6.78 15 92 27 20 89 37 7.62 7.15 7.35 10 2.6 6,000

Jan-04 0.267 0.21 0.235 198 388 235 461 8.48 7.65 7.27 20 90 39 16 93 31 7.59 7.20 7.45 9 2.7 -

Feb-04 0.263 0.216 0.232 203 393 161 312) 8.22 7.93 6.74 22 89 43 18 89 35 7.70 7.44 7.55 9 2.7 -
Mar-04 0.41 0.147 0.269 179 402 208 467 8.12 7.60 8.33 17 91 38 14 93 31 7.82 7.19 7.41 11 2.7 4,000
Apr-04 0.315 0.235 0.269 173 388 170 381 8.15 7.70 8.08 15 91 34 23 86 52 7.49 7.22 7.36 12 2.9 7,200
May-04 0.403 0.217 0.298 155 385 152 378 7.95 6.88 9.23 19 88 47 21 86 52 7.38 7.00 7.23 11 1.6 7,000
Jun-04 0.351 0.119 0.259 126 272 164 354 7.81 7.13 7.77 11 91 24 18 89 39 7.78 7.06 7.22 11 17 9,000
Jul-04 0.264 0.168 0.201 165 277 202 339 7.82 6.71 6.24 9 95 15 19 91 32 7.24 6.96 7.1 11 2.3 9,000
Aug-04 0.247 0.171 0.204 150 255 184 313 7.96 7.18 6.32 12 92 20 22 88 37 7.28 6.97 714 1] 17 6,000
Sep-04 0.217 0.164 0.199 145 241 206 342 8.07 7.20 5.96 10 93 17 21 90 35 7.69 6.92 717 12 1.9 6,000

Oct-04 0.236 0.158 0.195 117 190 199 324 8.02 7.44 6.05 12 90 20 20 90 33 7.51 6.92 7.16 12 2.8 -
Nov-04 0.234 0.172 0.202 127 214 191 322 8.09 7.56 6.06 12 91 20 24 87 40 7.26 6.94 7.06 12 4 6,000
Dec-04 0.258 0.152 0.212 144 255 196 347 7.99 7.59 6.56 16 89 28 26 87 46 719 6.84 7.00 13 3.3 4,500
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City of John Day, Oregon
Summary of Historical Wastewater Data
January 2001 through November 2008

\

Influent Effluent
Average Average Average Average Monthly Total
Average | Average | Monthly | Average | Monthly Average Monthly | Average Monthly Avg. Daily | Geo Mean Volume of
Maximum | Minimum | Monthly | Monthly BODS Monthly TSS Total Monthly BOD5 Monthly TSS Avg. Avg. Total|{ Chlorine |Ecoli Conc. NO2/NO3 Sludge
Daily Flow| Daily Flow| Flow BOD5 Loading TSS Loading |Daily Max.{ Daily Min.| Monthly BOD5 BOD5 % | Loading TSS TSS % Loading |Daily Max.| Daily Min.| Monthly | Chiorine | Residual |(organisms TKN as N TDS Wasted
Date (MGD) (MGD) (MGD) (mg/L) (Ib/day) (mg/L) (Ib/day) pH pH Flow (MG)| (mg/L) Removal | (Ib/day) (mg/L) Removal | (ib/day) pH pH pH Used (Ib) | (mg/L) /100 mL) (mg/L) (mg/L) (mg/L) (gal)
Jan-05 0.234 0.171 0.207 155 268 152 262 8.07 7.79 6.41 19 88 33 20 87 35 7.50 7.00 7.22 12 4.1 -
Feb-05 0.238 0.174 0.204 135 230 136 231 8.08 7.55 5.71 23 83 39 21 85 36 7.30 7.05 7.14 12 4.2 6,000
Mar-05 0.224 0.171 0.200 140 234 226 377 8.14 7.38 6.19 18 87 30 19 92 32 7.29 7.03 7.14 13 4.6 -
Apr-05 0.291 0.201 0.238 117 232 131 260 7.91 7.58 7.13 17 85 34 18 86 36 7.60 6.94 7.16 12 4 7,200
May-05 0.444 0.263 0.331 124 342 139 384 7.90 7.41 10.26 18 85 50 24 83 66 7.55 6.96 7.16 11 2 12,000
Jun-05 0.267 0.187 - 0.24 222 444 177 354 7.91 7.16 7.19 31 86 62 27 85 54 8.05 7.05 7.32 11 1.9 5,400
Jul-05 0.241 0.186 0.212 146 258 113 200 7.92 7.57 6.58 20 86 35 21 81 37 7.57 7.06 7.30 10 16 10,800
Aug-05 0.427 0.191 0.228 178 338 145 276 7.88 7.46 7.06 15 92 29 18 88 34 7.88 719 7.32 11 2.2 21,900
Sep-05 0.257 0.115 0.208 217 376 183 317 8.17 7.70 6.23 13 94 23 15 92 26 7.81 7.21 7.44 11 1.9 45 056
Oct-05 0.29 0.187 0.211 233 410 202 355 6.51 14 94 25 17 92 30 9 1.9
Nov-05 0.275 0.175 0.225 260 488 214 402 6.74 17 93 32 19 91 36 10 1.8
Dec-05 0.315 0.212 0.245 197 403 183 374 7.60 12 94 25 12 93 25 11 2.5
Jan-06 0.352 0.178 0.278 181 420 155 359 8.36 7.65 8.62 13 93 30 9 94 21 7.80 7.27 7.60 10 3.6
Feb-06 0.326 0.236 0.26 209 453 209 453 8.70 7.80 7.27 14 93 30 10 95 22 7.90 7.40 7.70 6 2.5
Mar-06 0.343 0.169 0.25 265 553 213 444 8.60 7.90 7.75 18 93 38 6 97 13 7.90 7.40 7.70 6 2.2
Apr-06 0.533 0.127 0.321 257 688 135 361 8.50 8.00 9.64 19 93 51 8 94 21 8.40 7.20 7.80 6 1.9 1.63
May-06 0.808 0.278 0.447 208 775 133 496 8.40 7.90 13.86 15 93 56 12 91 45 7.80 7.20 7.50 10 1.8 10.50
Jun-06 0.346 0.209 0.26 207 449 202 438 8.25 7.69 7.80 12 94 26 13 94 28 7.86 7.45 7.62 7 3.4 5.46 13.8 405
Jul-06 0.263 0.209 0.227 185 350 191 362 8.21 7.89 7.04 7 96 13 10 95 19 7.73 7.37 7.59 5 2.7 9.35
Aug-06 0.351 0.16 0.235 205 402 215 421 8.40 7.79 7.30 8 96 16 12 94 24 7.74 717 7.53 7 3 7.30
Sep-06 0.264 0.192 0.218 230 418 241 438 8.36 7.65 6.54 8 97 15 10 96 18 7.71 7.16 7.43 7 3 6.10 14.7 493
Oct-06 0.278 0.163 0.212 183 324 211 373 8.44 7.98 6.56 13 93 23 10 95 18 7.81 7.23 7.55 11 3.9 7.30
Nov-06 0.261 0.178 0.218 320 582 439 798 8.22 7.83 6.55 10 97 18 11 97 20 7.88 711 7.46 12 4.6 5.70
Dec-06 0.264 0.130 0.218 264 480 373 678 8.70 7.84 6.76 11 96 20 13 97 24 7.81 7.24 7.51 9 4.6 6.55 16.2 355
Jan-07 0.309 0.130 0.229 293 560 425 812 8.62 7.89 7.09 12 96 23 11 97 21 7.89 7.21 7.45 6 4.5 13.50
Feb-07 0.302 0.21 0.234 227 443 444 866 8.62 7.94 6.55 18 92 35 34 92 66 7.82 7.44 7.68 6 4.9 13.40
Mar-07 0.303 0.221 0.251 243 509 272 569 5.95 8.24 7.77 12 95 25 11 96 23 7.90 7.34 7.70 10 3.8 16.30 2.5 425
Apr-07 0.289 0.216 0.251 290 607 312 653 8.49 8.11 7.52 13 96 27 15 95 31 7.85 7.31 7.64 9 3 11.80
May-07 0.380 0.190 0.261 268 583 350 762 8.54 8.08 8.09 18 93 39 17 95 37 7.72 7.22 7.49 12 1.8 8.25
Jun-07 0.340 0.210 0.263 333 730 472 1035 8.35 8.01 7.89 17 95 37 14 97 31 7.65 7.25 7.43 12 2.6 11.50 8 483
Jul-07 0.300 0.170 0.242 309 624 469 947 8.33 8.03 7.49 13 96 26 14 97 28 7.65 7.32 7.50 14.5 1.44 6.80
Aug-07 0.300 0.130 0.224 318 594 471 880 8.31 7.98 6.95 14 96 26 14 97 26 7.52 718 7.37 17.7 1.48 7.60 17.8 518
Sep-07 0.260 0.200 0.227 324 613 555 1051 8.32 7.94 6.81 12 96 23 16 97 30 7.42 7.13 7.28 17.6 1.8 7.25
Oct-07 0.270 0.220 0.236 298 587 362 713 8.22 7.86 7.32 11 96 22 11 97 22 7.43 7.11 7.25 11.5 7.7 6.50
Nov-07 0.330 0.240 0.278 309 716 457 1060 8.24 7.68 8.61 9 97 21 7 98 16 7.57 714 7.34 9.5 1.8 8.05 0.35 405
Dec-07 0.270 0.210 0.238 300 595 390 774 8.64 7.62 7.14 10 97 20 13 97 26 7.68 7.18 7.23 11.5 1.8 5.80
Jan-08 0.330 0.240 0.282 269 633 473 1112 8.37 7.84 8.73 12 95 27 7 98 16 7.95 7.22 7.46 8.5 1.8 10.30
Feb-08 0.310 0.240 0.280 235 549 301 703 '8.33 7.85 8.11 13 94 30 10 97 22 7.75 7.24 7.45 7.2 1.75 12.70 2.49 388
Mar-08 0.300 0.250 0.272 253 574 333 755 8.01 7.88 8.42 18 93 40 8 97 19 7.44 7.21 7.30 6.9 1.62
Apr-08 0.310 0.240 0.267 312 695 403 897 8.13 7.88 8.02 15 95 33 12 97 27 7.66 7.21 7.35 7.33 1.56 16.20 2.45 395
May-08 0.840 0.280 0.430 197 706 300 1076 8.11 7.84 13.22 13 92 45 13 95 45 7.51 7.32 7.42 13.19 1.46
Jun-08 0.590 0.230 0.330 298 820 685 1885 8.21 7.96 9.91 12 96 33 14 97 35 7.51 7.23 7.38 13.4 1.5
Jul-08 0.260 0.200 0.220 264 484 412 756 8.22 8.01 6.81 11 96 20 15 96 29 7.95 7.31 7.48 17.5 1.3 7.10 17.9 490
Aug-08 0.230 0.190 0.213 260 462 591 1050 8.31 8.06 6.60 9 95 16 13 97 23 7.91 7.54 7.73 11.9 1.6
Sep-08 0.260 0.200 0.217 313 566 480 869 8.23 8.00 6.52 9 97 17 9 98 16 7.63 7.33 7.46 13.1 1.6 .
Oct-08 0.230 0.200 0.210 366 641 831 1455 8.31 7.99 6.51 13 96 23 11 98 18 7.53 7.24 7.43 8.5 1.7 6.75 18.3 463
Nov-08 0.270 0.180 0.216 284 512 340 612 8.21 8.00 6.47 13 95 23 13 96 24 7.63 5.50 7.31 11.2 1.6
Max 0.840 0.280 0.447 388 820 831 1885 8.70 8.24 13.86 31 97 64 34 98 66 8.40 7.75 8.02 17.7 7.7 131 16.30 18.3 518 45,056
Min 0.217 0.115 0.194 117 190 113 200 5.95 6.71 5.71 7 83 13 6 81 13 7.19 5.50 7.00 50 1.3 0 1.63 0.4 355 0
Avg 0.309 0.192 0.240 230 462 247 496 8.19 7.68 7.31 16 92 33 17 91 33 7.66 717 7.40 11.3 2.7 21 8.83 10.4 438 8,276
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Influent Flow Analysis Summa\ry1
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WASTEWATER FACILITIES PLAN

INFLUENT FLOW ANALYSIS SUMMARY

2001 2002 2003 2004 2005 2006 2007 2008
Dry Weather Flows (MGD)?
Six Low Wastewater Flow Months
Dry Weather Average Flow® 0.22 0.21 0.21 0.20 0.21 0.22 0.23 0.22
Dry Weather Maximum Daily Flow* 0.31 @ny  |0.26 828y 10.26 (gr9) 0.26 @2 0.29 oy 10.35 11y 10.31 a5y [0.27 (ror12)
Dry Weather Minimum Daily Flow® 0.15 @24y 10.14 (o5 0.17 am) 0.15 1224y 012 9259 |0.13 (12r31) {0.13 (12 0.18 (10128)
Dry Weather Maximum Month Average Flow® 0.23 (;aug)y  |0.21 (aug)  [0.22 pey [0.30 (Dey [0.21 wuyy |0.24 (aug)  [0.24 ©cty [0.22 @uiy)
Wet Weather Flows (MGD)?
Six High Wastewater Flow Months
Wet Weather Average Flow® 0.25 0.24 0.26 0.26 0.25 0.30 0.26 0.31
Wet Weather Maximum Daily Flow?* 0.45 @rey |0.31 @nsy |0.64 ey |0.41 @rs) |0.44 sm) 0.81 5200 10.38 5125y |0.84 (5120)
Wet Weather Minimum Daily Flow® 0.18 @14y ]0.19 @12y 10.18 () 0.12 @27y |0.18 (11220 [0.13 a2y {0.17 @res) 10.23 (er30)
Wet Weather Maximum Month Average Flow® 0.27 mayy |0.26 apriy [0.35mayy ]0.30 (vay)y [0.33 May) |0.45 (May) ]0.28 ec) |0.43 (may)
Notes: ! Effluent flows are measured and reported as influent flows on the City's DMRs. For the purposes of this analysis,
it has been assumed that the two flows are equal and all minor losses are negligible.

2 MGD = Million Gallons per Day

3 Average flow during six low or high wastewater flow months.

4 Maximum daily flow during six low or high wastewater flow months. Refer to Table 2-1 for a definition of maximum daily flow.

5 Minimum daily flow during six low or high wastewater flow months. Refer to Table 2-1 for a definition of minimum daily flow.

® Maximum month average flow during six low or high wastewater flow months.
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Summary of Historical Wastewater Data

Influent Effluent
Flow Component
Maximum Daily Flow (MGD)' 0.840  5/20/2008
Minimum Daily Flow (MGD)2 0.115 9/25/2005
Average Annual Fiow (MGD)3 0.240
Loading Component
Maximum Average BODs (mg/L)* 366 31
Minimum Average BODs (mg/L)° 197 7
Average BODs (mg/L)° 285 16
Average BOD;s (Ib/d)® ° 600 33
Maximum Average TSS (mg/L)7 831 34
Minimum Average TSS (mg/L)® 272 6
Average TSS (mg/L)° 440 17
Average TSS (Ib/d)” "° 926 33

Note: Flow components are based upon the discharge monitoring reports (DMRSs)
for the period of January 2001 to November 2008. Effluent flows are recorded
as influent flows on the City's DMRs. It has been assumed that the two flows
are equal and all minor losses are negligible. The influent loading
components are based upon 2007 and 2008 data only as it is assumed that
this period more closely reflects actual loadings to the plant due to a change
in sampling procedure which provides a more representative sample.

All effluent components are based upon analyzing the entire 7 years of DMR
data.

1 Maximum daily flow is the maximum flow that occurred over a 24-hour period.

2 Minimum daily flow is the minimum flow rate that occurred over a 24-hour
period.

3 Average annual flow (AAF) is the average flow rate occurring over a 24-hour
period based upon the total annual flow (i.e., total annual flow + 365 days).
The design AAF is the average of all of the average annual flows for each
year analyzed.

4  Maximum average BODs is the maximum average monthly five-day BOD
concentration.

5  Minimum average BOD:s is the minimum average monthly five-day BOD.
Average BODs is the average five-day BOD (concentration and mass flux).

7 Maximum average TSS is the maximum average monthly total suspended

solids.

8  Minimum average TSS is the minimum average monthly total suspended
solids.

9 Average TSS is the average total suspended solids (concentration and mass
flux).

10 Mass loadings estimates based upon using AAF. Mass loading (Ib/d) =
concentration, (mg/L) x AAF (MGD) x 8.34.

BODs = Five-day biochemical oxygen demand mg/L = Milligrams per liter
MGD = Million gallons per day Ib/d = Pounds per day
TSS = Total suspended solids
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Preliminary Design Criteria

EXISTING FUTURE
2009' 2030*
e Total® e Total®
Population 2,520 3,819
Average Base Flow (ABF), MGD® 0.146 0.220
Per Capita Flow, gpcd e 58 e 58
Average Annual Flow (AAF), MGD 0.094 0.240 0.094 0.314
Per Capita Flow, gpcd 37 95 25 83
Average Dry Weather Flow (ADWF), MGD 0.067 0.213° 0.067 0.287
Per Capita Flow, gpcd 27 85 18 76
Average Wet Weather Flow (AWWF), MGD 0.120 0.266° 0.120 0.340
Per Capita, gpcd 48 106 32 90
Maximum Month Flow (MMF), MGD 0.301 0.447 0.301 0.521
Per Capita, gpcd 119 177 79 137
Maximum Daily Flow (MDF), MGD 0.694 0.840 0.694 0.914
Per Capita, gpcd 275 333 183 241
Peak Hour Flow (PHF), MGD 1.08" 1.41
Per Capita, gpcd - 429 e 372
Average Influent BODs, mg/L R 285" — 345
Ib/day 600" 904
Ib/capita/day - 0.240 e 0.240
Average Influent TSS, mg/L —— 440 ——— 533
Ib/day e 926 . 1,395
Ib/capita/day —em 0.370 e 0.370
Average Influent TKN™, mg/L e 40 —m— 45
Ib/day 79" 119
Ib/capita/day - 0.03 e 0.03

1 Existing 2009 column based upon a review of previous 8 years of historical data.
2 The average contribution from Infiltration and Inflow (/1) for each flow component (AAF, ADWF, AWWF, MMF,
and MDF) was estimated by taking the difference of each of the current total flow values and the current base
flow (example: average annual I/l contribution = current AAF - ABF = 0.240 MGD - 0.146 MGD = 0.094 MGD).
3 Existing total flows and mass loads are based on historical plant operating data (i.e., Discharge Monitoring Reports).
4 Population projected using a 2.0 percent growth rate for John Day and a 2.0 percent growth rate for Canyon City
utilizing the 2008 populations.
5 For projection purposes, it was assumed that the I/l flows currently being experienced in the system will remain
constant throughout the planning period.
8 Future total flow is estimated by taking the sum of the future ABF and VI (example: AAF = 0.220 MGD + 0.094 MGD =
0.314 MGD).
7 Source: Portland State University, July 1, 2008, Certified Estimate. Combined population for the City of John Day
(1,845) and Canyon City (675).
8 ABF is defined as the daily minimum flow recorded each year averaged over the 8 years of available data.
® ADWF and AWWF from Table 1-2.
10 Based on an assumed factor of 4.5 times the AAF.
1 Only 2007 and 2008 BODs and TSS DMR data used for the basis of design as this year is assumed to most closely
reflect actual loadings currently being experienced. Mass loading estimated using AAF.
2 Total Kjeldahl Nitrogen (Organic nitrogen and ammonia nitrogen). Assumed concentration based on typical domestic
wastewater influent values.

MGD = million gallons per day BODs = five-day biochemical oxygen demand
gpcd = gallons per capita per day TSS = total suspended solids
mg/L = milligrams per liter TKN = total kjeldahl nitrogen

Ib/d = pounds per day
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Population

Historical and Projected Populations for the City of John Day
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Population

Historical and Projected Populations for the City of Canyon City
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Historical Monthly Influent Flows

—&— Maximum Daily Flow (mgd) ,
—#— Minimum Daily Flow (mgd) ;
—a&— Average Monthly Flow (mgd) ‘*

Maximum Daily Flow = 0.808 MGD

Average Annual Flow = 0.237 MGD

Minimum Daily Flow = 0.115 MGD /
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CHAPTER 3

EXISTING WASTEWATER SYSTEM
DESCRIPTION AND EVALUATION

INTRODUCTION

This chapter of the Wastewater Facilities Plan provides an overview of the existing
wastewater collection system and the wastewater treatment facility (WWTF). An
evaluation of the existing wastewater collection system and the WWTF is completed for
purposes of determining its adequacy for meeting current and anticipated future Permit
requirements and the City’s wastewater treatment needs for the 20-year planning period.
Based upon the evaluation, system deficiencies are identified. Regulatory requirements
are presented.

COLLECTION SYSTEM DESCRIPTION AND EVALUATION

Construction of the original wastewater collection system began in 1949. Major
additions were completed in 1970 and 1978. Since 1978 the collection system has been
expanded several times to support the growing community. The wastewater collection
system serving the City of John Day is shown on Figure 3-1.

Referring to Figure 3-1, the collection system consists of a single 18-inch interceptor
and 6-, 8-, and 12-inch trunk and lateral lines that transport wastewater via gravity from the
residential and commercial developments of the City of John Day and Canyon City to the
WWTF. Three lift stations aid in the transportation of wastewater from low lying areas to
the gravity collection system. One station located west of the City near the Grant County
Road Department Shops collects wastewater from the Grant County facilities and pumps it
via a 4-inch forcemain to the Patterson Road Lift Station. The Patterson Road Lift Station
is located next to the John Day River on the intersection of Patterson Road and U.S
Highway 395. This lift station collects wastewater from developments in that area and
pumps it to another lift station, referred to as the Bowling Alley Lift Station. The Bowling
Alley Lift Station is located in front of the Bowling Alley along U.S. Highway 395, east of
Northwest Lyons Street. The Bowling Alley Lift station collects the wastewater pumped
from the Patterson Road Lift Station and a small gravity line. Wastewater from the Bowling
Alley Lift Station is pumped into the gravity system at a manhole located near the
intersection of West Main Street and N.W. 3rd.

Based upon a review of the recently updated collection system map, the system
consists of approximately 84,145 lineal feet of 4-, 6-, 8-, 10-, 12-, and 18-inch gravity sewer
pipe. In addition, there are approximately 10,528 lineal feet of 4-, 6-, and 8-inch forcemain.
The collection system has 357 manholes and 34 cleanouts based on review of the
collection system map.
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FLow MONITORING EVALUATION AND TELEVISION INSPECTION

Infiltration and inflow (I/I) are unwanted flows entering the wastewater collection
system. I/l in a collection system can occur during different times of the year. During the
winter and early spring, the source of I/l are normally storm events and spring runoff.
During the summer, heavy irrigation and the filling of irrigation ditches and canals can raise
groundwater levels, which can lead to increased I/l. Poorly lined irrigation canals and
ditches can be a source of I/l because leaking irrigation water can elevate groundwater
levels in the vicinity of sewer main lines. Specifically, infiltration and inflow are defined as
follows:

Infiltration - The water entering the collection system and service connections from
the ground through such means as, but not limited to, defective pipes, pipe joints,
and defective service line connections or manhole walls. Infiltration does not
include and is distinguished from inflow.

Inflow - The water discharged into a collection system and service connections
from such sources as, but not limited to, roof drains; cellar; yard and area drains;
foundation drains; cooling water discharges; drains from springs and swampy areas;
manhole covers; cross connections from storm sewers and combined sewers; catch
basins; stormwater; surface runoff; and street washes or drainage.

Infiltration/Inflow (I/l) - The total quantity of water from both infiltration and inflow
without distinguishing the source.

Nearly all cities have some amount of I/l into their wastewater collection systems.
Excessive I/l can be a problem because these flows must be treated along with normal
wastewater flows. Excessive I/l is defined as the quantities of infiltration/inflow that can be
economically eliminated from a collection system by rehabilitation, as determined by a cost
effectiveness analysis that compares the cost for correcting the I/l conditions with the total
cost for transportation and treatment of the I/l. I/l is a concern for mechanical treatment
plants because treatment costs are usually more with a mechanical system.

Seasonally, the City does experience excessive I/l into the collection system. To
determine potential areas of the system that may be experiencing excessive I/1, a limited
analysis of the collection system was completed as part of this Plan. The analysis
consisted of flow monitoring in selected areas throughout the City’s system. The City also
completed a television inspection of sewer lines in areas identified during the flow
monitoring.

Based on knowledge and experience of the City staff, specific areas within the
system were identified to be analyzed. Based on this information provided by the City, a
flow monitoring plan was developed and the actual flow measurements conducted on
May 12 through May 14, 2009. Flow measurements were taken between the hours of 11
p.m. and 5 a.m. when domestic water use should be at the lowest. The flow
measurements were limited to the areas where higher flows were suspected because of
the presence of groundwater encountered in the past when sewer or water lines in the area
were exposed and repaired. Flow measurements were taken in consecutive manholes in
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order to locate areas where flow increases between manholes would indicate /I flowing
into the collection system. Manholes where flows were measured are identified on Figure
3-1, with sections where flows increased significantly also identified. The summary of the
flow measurement work along with suggested action to be taken is described in Table 3-1.

The measuring was accomplished with the use of an ISCO Flowmetering Insert and
an electronic manometer. The flowmetering inserts allow the flow to be measured from the
ground surface with no need to enter the manhole. The flowmetering insert has a V-notch
weir attached so when the fluid depth is measured the flow rate in gallons per minute may
be determined from a chart provided with the metering insert. When the insert is installed
in the sewer pipe a rubber bladder is inflated to seal the insert and then the fluid depth is
measured by the amount of pressure exerted on the air line connected to the manometer.

With the flow monitoring information gathered, the areas of the system that needed
to be television inspected were determined. The television inspection of the collection
system helps isolate, determine, and prioritize the type and location of repairs that need to
be made to the system to target reduction of the amount of I/l flowing into the collection
system. In the time since the flow measurements were taken, the City contracted with
Pipeline Inspection Services Inc., a television inspection company, and some of the sewer
lines were television inspected. The areas that were television inspected are shown on
Figure 3-2 and a summary of the findings are presented on Table 3-1.

Based on the results of the television inspection work, the City completed
improvements to the collection system in September 2009 and March 2010. Appendix F
contains the television inspection observation reports, which identify the specific locations
fixed/repaired, the dates of the fixes, and the repair items completed (pipe joint, sewer
service connection, etc.). Items fixed/repaired included pipe joints, sewer service
connections, broken pipes, pipe cracks, abandoned laterals, and root intrusion.

EXISTING WASTEWATER TREATMENT FACILITY

Background. The existing WWTF is located on the northwestern end of the City at
the end of 7th Street. The City of John Day's existing mechanical wastewater treatment
facility (WWTF) provides secondary treatment of the City's domestic wastewater.
Construction of the original WWTF was completed in 1949. However, due to continued
expansion of the system, the original trickling filter facility became overloaded, resulting in
the need for an upgraded treatment facility. In 1978, the facility was upgraded and
incorporated several of the original plant structures from the 1949 treatment plant. The
current facility consists of an influent lift station, a headworks structure, two primary
clarifiers, two trickling filters, one secondary clarifier, gas chlorination and chlorine contact
basin, four percolation ponds for effluent disposal, two-stage high rate anaerobic sludge
digestion, and four sludge drying beds. A site plan of the existing WWTF is shown on
Figure 3-2.

Site modifications have been made to the WWTF since its construction in 1978.
The secondary clarifier has been retrofitted to include a chlorination line around the launder
to reduce algae growth. In addition, a floating cover was installed on the secondary
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anaerobic digester. Other modifications include changes to telemetry, controls,
flowmeters, and the distribution piping to the percolation ponds.

Existing Wastewater Treatment Facility Overview. The City of John Day’s
existing mechanical WWTF provides secondary treatment of the City’s domestic
wastewater. The WWTF generally consists of two wet wells, a preliminary treatment
system (headworks), a primary treatment system, a trickling filter secondary treatment
system, secondary clarification, an anaerobic sludge digestion system, sludge drying beds,
gas chlorine disinfection, a chlorine contact basin, and percolation ponds. Referto Figure
3-3 for a process schematic of the existing WWTF.

Preliminary Treatment (Headworks). Influent from the collection system enters
first into a wet well where it is pumped to the headworks. The City of John Day’s
preliminary treatment consists of a gravity grit removal channel, comminution, and a bar
screen. The gravity grit channel functions to remove, via gravity, settling incoming particles
that are largely inert such as sand, gravel, egg shells, bone chips, coffee, and seeds. The
comminutor functions to cut up (comminute) coarse solids to theoretically improve the
downstream operations and processes and to help eliminate problems caused by the
varied sizes of solids present in wastewater. The bar screen acts as an alternative method
to prevent large debris from entering the wastewater treatment plant in the case that the
comminutor is dysfunctional. Large debris is suspended on the bar screen and manually
removed. After passing through the headworks, the wastewater flows, via gravity, to the
primary clarifier.

Primary Clarifiers. The objective of treatment by primary sedimentation
(clarification) is to remove readily settleable solids and floating materials (scum) and thus
reduce the suspended solids content of the wastewater. The incoming wastewater is
directed to a center-feed well where the wastewater is directed equally in all directions of
the tank. The feed well provides an environment of limited agitation that helps create
settleable flocculated solids and directs the flow equally toward the bottom center of the
clarifier. Suspended solids settle and accumulate in the bottom of the tank. The clarifier is
equipped with a slow-moving rotating sludge scraper located on the bottom of the tank that
transports the settled sludge to a center hopper for withdrawal. Scum rises to the water
surface in the clarifier and is prevented from flowing over the effluent weirs by a baffle ring
that is installed on the periphery of the tank. A skimmer collects the scum from the water
surface and directs the floating material to a scum trough where it is collected and
periodically wasted to the anaerobic digester. The clarified effluent leaves the clarifier by
flowing under the scum baffle and over a steel ring containing V-notch weirs, and into an
effluent launder which runs along the entire periphery of the tank. Primary effluent flows by
gravity to one of two 66-foot diameter trickling filters.

Trickling Filters. The flow enters a rotating distributor arm of the trickling filter and
is distributed evenly over a 6-foot deep bed of rock media via nozzles strategically located
on the arms. The organic material present in the wastewater is degraded by a population
of microorganisms attached to the filter rock media. Organic material from the liquid is
adsorbed onto the biological film or slime layer. In the outer portions of the biological slime
layer, the organic material is degraded by aerobic microorganisms. As the microorganisms
grow, the thickness of the slime layer increases, and the diffused oxygen is consumed
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before it can penetrate the full depth of the slime layer, resulting in an anaerobic
environment near the surface of the media. As the slime layer increases in thickness, the
adsorbed organic matter is metabolized before it can reach the microorganisms near the
media face. As a result of having no source of food available, the microorganisms near the
media face begin to consume their own protoplasm (endogenous growth phase) and
eventually starve and lose their ability to cling to the media. The liquid then washes the
slime off the media, and a new slime layer starts to grow. This phenomenon of losing the
slime layer is called “sloughing” and is primarily a function of organic and hydraulic loading
on the filter. The hydraulic loading accounts for the scouring effect and the organic loading
accounts for the rate of metabolism in the slime layer.

The treated wastewater containing the metabolic end products such as carbon
dioxide, water, nitrates, and sulfates, the sloughed off material (humus), and other solids
flow into the trickling filter underdrain system which supports the media and permits air
circulation. The trickling filter effluent flows via gravity to a second wet well and is then
pumped from the wet well to either the secondary clarifier, back to one of the primary
clarifiers, or back to the trickling filter where it is further treated.

Secondary Clarifier. The secondary clarifier functions to remove floating scum,
trickling filter humus, and other solids through gravity separation. The secondary clarifier is
identical in design to the primary clarifier. The secondary sludge is periodically removed by
gravity back to the first wet well where it is combined with the raw influent. The combined
raw influent and secondary sludge collected in the primary clarifier is periodically wasted to
the primary anaerobic digester. As effluent flows out of the secondary clarifier, it is injected
with chlorine just outside the effluent box. The chlorinated effluent then travels to a
28,000-gallon chlorine contact basin.

Chlorine Contact Basin and Percolation Ponds. The chlorine contact basin
“functions to allow adequate time for the chlorine disinfectant to contact the bacteria in the
wastewater and provide effective kill rates. The disinfected wastewater flows via gravity
through the chlorine contact basin to a meter basin and then on to one of four different
percolation ponds. The pond allows the disinfected treated wastewater to be exposed to
ultraviolet rays from the sun which naturally provides dechlorination prior to percolating
through the soil and into the ground water.

Sludge Pumping and Processing. Combined primary and secondary sludge and
scum collected in the primary clarifier is periodically withdrawn . The combined sludge in
the clarifier is pumped by a sludge pump, located in the operations building, to the primary
anaerobic digester. The sludge is then pumped into a secondary digester.

The anaerobic digester functions to treat the primary and secondary sludge to
provide a stable end product that can be safely and beneficially utilized as soil amendment
on the City’s land application sites. The purpose of the digestion process is to reduce the
volatile solids content in the waste sludge, thereby reducing the overall volume needing to
be disposed of and minimize the likelihood of vector (flies, rodents, etc.) attraction.
Additionally, although not as easily achieved as vector attraction reduction, the digestion
process functions to reduce the overall number of pathogens present in the biosolids.
Significant reductions in the sludge volume occur as a result of biological breakdown of the
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volatile solids and through sludge thickening that takes place within the digester. On the
order of 50 percent volatile solids destruction can be achieved in a well-designed and
operated anaerobic digester.

Anaerobic digestion is a natural biological process that occurs in the absence of
oxygen. Anaerobic digesters are typically designed as either “standard-rate” or “high-rate”
single-stage or two-stage systems. The high-rate system differs from the standard-rate
system primarily in that the solids-loading rate is much greater, the sludge is intimately
mixed, and it is heated to higher temperatures (95° to 100°F as compared to about 85°F in
a standard-rate system) in order to achieve optimum digestion rates.

The most significant characteristics of the City’s system are that two vessels are
employed, and the contents in the digesters are heated to optimal digestion conditions and
the primary digester is mixed. As such, the digestion process employed at the John Day
plant is a two-stage high-rate system.

The City has a functional sludge drying bed dewatering facility. The sludge drying
beds consist of coarse sand and an underdrain system that discharges the water removed
from the sludge back to the first wet well of the plant. The City currently uses the beds
during periods of the year when it is not possible to haul liquid sludge to the land
application sites. Weather permitting, treated liquid sludge is directly withdrawn from the
anaerobic digester and hauled by the City’s liquid sludge hauling truck and land-applied.

EXISTING WASTEWATER TREATMENT FACILITY EVALUATION

General. The unit process evaluation was undertaken to determine the adequacy of
the existing mechanical WWTF to meet the current and future wastewater processing
needs of the City of John Day. The evaluation is based on using published and commonly
accepted design criteria related to each unit. The design criteria shown on Table 2-4 in
Chapter 2 will also be used extensively in the evaluation.

Preliminary Treatment (Headworks). The City of John Day’s headworks consists
of an influent lift station, gravity grit removal, and comminution. The influent lift station
collects all of the incoming wastewater and pumps it to the grit removal channels. The grit
channels provide the means to remove a portion of the incoming small inert solids and the
comminutor functions to cut up (comminute) coarse solids to theoretically improve the
downstream operations and processes and to help eliminate problems caused by the
varied sizes of solids present in wastewater.

The lift station pumps and wet well are in need of rehabilitation. The pumps need
replacement as the City has been experiencing problems and they are a continual high
maintenance item. The wet well needs to be rehabilitated to extend the life of the concrete.

Currently, the comminutor is not functional and a manually cleaned bar screen is the
only method of preventing large debris from entering the WWTF.

The grit removal system being utilized by the City is outdated and the components
have reached their design life. Updating or replacing the components is recommended.
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The condition of the concrete of the existing headworks structure is very poor. The
concrete walls of the structure are badly weathered and are falling apart.

Due to the overall poor condition of the structure and the inadequacy of the
preliminary treatment unit to provide efficient treatment, it is recommended that a new
headworks be constructed if the City decided to upgrade the existing WWTF. A number of
configurations utilizing different treatment components (screening, grit removal, etc.) can
be utilized in an upgraded headworks depending on the type of downstream treatment
processes being employed. New headworks improvement options and recommendations
are outlined in Chapter 4.

Primary Clarification. Primary clarifiers are designed mainly on the basis of
surface overflow rate and detention time. The overflow rate is defined as the flow rate
entering the clarifier divided by the surface area. Suitable overflow rates are dependent
upon the type of processes that are employed downstream. Typical design criteria for
primary clarifiers followed by secondary treatment units such as trickling filters are given in
the following table.

Typical Design Criteria for Circular Primary Clarifiers*®

Value
Design Parameter Unit Range Typical
Depth feet 10-15 12
Average Overflow Rate gal/sq-ft/day 800-1,200 1,000
Peak Hour Overflow Rate gal/sq-ft/day 2,000-3,000 2,500
Weir Loading gal/ft/day 10,000-40,000 20,000
Detention Time hours 1.5-25 2.0

* Taken from Wastewater Engineering: Treatment and Reuse, Metcalf and Eddy, Inc., 4th Edition.

The primary clarifiers are 34-feet in diameter and have an effective overflow area of
approximately 800 square feet. The unit has an approximate sidewater depth of 10 feet.
With a 10-foot depth, the clarifier has a volume of about 60,000 gallons. Referring to
Chapter 2, Table 2-4, the existing average wet weather flow (AWWF) and estimated peak
hour flow are 0.266 million gallons per day (MGD) and 1.08 MGD, respectively. Therefore,
the current average overflow rate is 332 gallons per day per square foot (gpdsf) and the
existing peak hour overflow rate is about 1,350 gpdsf. Considering the design AWWF
(year 2030) of 0.340 MGD and the peak hour design flow (2030 flow) of 1.41 MGD, the
year 2030 average and peak hour overflow rates would be around 425 and 1,763 gpdsf,
respectively. At the design AWWEF, the detention time is about 4.2 hours.

Based upon typical design criteria as listed in the table above, it appears that each
clarifier has adequate capacity to handle current and anticipated design flows. Although
the units appear to have sufficient capacity, the existing clarifier structures and equipment
are more than 30 years old and are in poor condition. Thirty years is beyond the expected
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life of the structure and equipment. Severe cracks in the concrete and worn out equipment
suggest the clarifiers are in need of rehabilitation. Recommendations for upgrading or
rehabilitating the primary clarifiers are discussed in further detail in Chapter 4.

Trickling Filter. Trickling filters are classified according to the applied hydraulic and
organic loadings. The hydraulic loading is the total volume of liquid, including recirculation,
per unit time per square unit of filter surface area. Organic loading is the biochemical
oxygen demand (BODs), not including BODs contained in recirculation, per unit time per
cubic units of filter volume. The following table lists typical design criteria used for sizing
rock media trickling filters.

Typical Design Criteria for Trickling Filters Utilizing Rock Media*

Trickling Filter Classification
Intermediate
Design Parameter Unit Low-Rate Rate High-Rate
Organic Loading Ib BODs/1,000 4-14 15-30 25-150
cu-ft/day
Hydraulic loading** gal/day/sq-ft 25-90 85-230 230-920
Media (Rock) Depth feet 6-8 6-8 6-8

* Taken from Criteria for Sewage Works Design, Washington State Department of Ecology, revised October
1985, reprinted 1992.
** Includes recycled flow.

The existing tricking filters are 65 feet in diameter and have an average media depth
of approximately 6 feet. This is equivalent to a media volume of about 19,900 cubic feet
per filter. A four-arm hydraulically driven distributor applies wastewater to the filter media
surface through use of properly sized and spaced nozzles.

A number of models are available for use in estimating trickling filter performance.
The model that is used in this Plan to evaluate the performance of the trickling filter is the
National Research Council (NRC) design equation.

The performance of the trickling filter using the NRC approach is dependent on the
organic (BODs) loading to the filter without regard to the BODs in the recirculated flow, the
volume of the media, the amount of recirculation, and the temperature of the wastewater.
Recirculation is an important factor in the overall performance of the filter. Based upon
recent assessment (from several different published studies) of trickling filter installations, it
appears that the benefits of recirculation are due primarily to improved wetting and flushing
of the filter media. By properly managing the hydraulic loading rate, it has been possible to
maintain a thinner biomass layer consistently, with associated improvement in
performance, and to avoid the periodic sloughing phenomenon often observed in most
rock-type trickling filters. The following table is a summary of the trickling filter evaluation,
including efficiency of the filter as related to hydraulic and organic loading and recirculation.
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The process summary shown below indicates that the City’s trickling filter appears to
be adequately sized to handle the year 2030 design organic and hydraulic loadings. In
order to obtain an overall BODs removal of 85 percent by the plant (the minimum percent
removal that will likely be stipulated by the Department of Environmental Quality [DEQ] in
the next National Pollutant Discharge Elimination System [NPDES] Permit cycle) the
trickling filter must be capable of removing at least 79 percent of the incoming BODs,
assuming 25 percent removal in the primary clarifier. Based upon the process evaluation,
it appears the filter will be able to consistently achieve the required 79 percent removal
efficiency with a recycle rate of that assumed to complete the evaluation. Itis importantto
note, however, that at the end of the design period, the plant will likely be at capacity.

Trickling Filter Evaluation Summary*

Without The.0|_’etical With The.oretical

Recirculation Efficiency Recirculation** Efficiency

(% Rem.) *** (% Rem.) ***

Parameter 2008 2030 | 2008 | 2030 2008 2030 | 2008 | 2030

Organic 23 34 78.9 | 75.3 23 34 82.8 | 79.7
Loading

(Ib BODs/1000
cu-ft/day)**

Hydraulic 72 95 145 189 | —oooem | oo
Loading
(gal/day/sqg-ft)

* Based upon the NRC equation.

** Assumes 25 percent removal of the BODs in the primary clarifier.

** Assumes a recirculation ratio, R = 1 (R = Recirculation Flow + Average Annual Flow)
*** Efficiency at a wastewater temperature of 20°C. % Rem. = percent BOD5s removal

As noted, each trickling filter has the organic and hydraulic capacity to handle
current and projected wastewater flows. The trickling filter located to the west was installed
in approximately 1978 and appears to be in good condition. As the equipment, rock media,
concrete, etc., are about 30 years old, it is recommended that key components be replaced
or rehabilitated to decrease the potential for a major breakdown. It is proposed that the
City replace components such as spray nozzles, bearings, rock media, etc., ifthe WWTF is
to be upgraded.

The trickling filter to the east is in worse condition than the one to the west. This
filter was constructed in 1949 and contains many of the original components. Spalling
concrete, corroded metal, and broken-down rock media are among issues being
experienced at the east trickling filter. With the east trickling filter being about 60 years old
and with noticeable degradation, it does not appear that it can be counted on as a reliable
unit for the next 20 years. It is recommended that the east trickling filter be demolished
and rebuilt if upgrades to the WWTF are pursued. Recommendations for the trickling
filters are discussed further in Chapter 4.
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Secondary Clarifier. As mentioned previously, the wastewater treatment plant has
one circular 34-foot diameter secondary clarifier. The clarifier has an approximate side
water depth of 10 feet. The clarifier is a center-feed design with mechanical sludge
scraper assemblies. The secondary sludge is withdrawn and recirculated to the influent lift
station wet well where it is pumped back into the headworks, is settled and combined with
the primary sludge in the primary clarifier, then is withdrawn and pumped to the anaerobic
digester for processing.

Secondary clarifier design is commonly based upon surface overflow rate and solids
loading rates. Hydraulic loading criteria depend on the secondary treatment process used.
For secondary clarifiers following trickling filtration, the following design criteria should be
used.

Design Criteria for Secondary Clarifiers following Trickling Filtration*

Overflow Rate (gal/day/sq-ft) Solids Loading (Ib/hour/sq-ft)

Average Peak Average Peak Depth (feet)

400-600 1,000-1,200 0.6-1.0 1.6 10-15

* Taken from Wastewater Engineering: Treatment and Reuse, Metcalf and Eddy, Inc., 4th Edition.

At 600 gpdsf average overflow rate, the hydraulic capacity of the secondary clarifier
is approximately 480,000 gallons per day (gpd). Based on this calculation it appears that
the secondary clarifier is adequately sized to meet the current system demands and also
the projected 2030 system demands. Even at the year 2030 average wet weather flow of
340,000 gpd, the secondary clarifier has adequate capacity.

Although the capacity appears to be adequate to meet future needs, the clarifier is
more than 30 years old and has many noticeable cracks in the concrete and appears to
need rehabilitation if the WWTF is going to be rehabilitated. Recommendations for the
secondary clarifier are discussed further in Chapter 4.

Other important aspects that should be considered in evaluating the adequacy of the
secondary clarifier facilities are redundancy and reliability. It is most desirable to have at
least two units each with the capacity necessary to continue to provide the required
treatment should one clarifier be off-line for repairs. Two clarifiers provide the necessary
redundancy and reliability that would ensure consistent and ongoing compliance with the
conditions of the Permit. The City may use one of the primary clarifiers as a backup in an
emergency situation; however, this is not a true form of redundancy and reliability for the
secondary clarifier.

Chlorine Contact Basin. The secondary effluent is injected with chlorine and then
flows into a chlorine contact basin. The chlorine contact basin is approximately 30 feet in
diameter and has a 5-foot static water depth, giving the total volume of approximately
28,000 gallons and an effective volume of approximately 22,400 gallons, assuming an 80
percent contact efficiency. At the existing AWWF of 266,000 gpd, the outfall provides
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about 2.0 hours detention. At the existing average dry weather flow (ADWF) of 213,000
gpd, the outfall provides about 2.5 hours detention. At the Year 2030 design AWWF of
340,000 gallons, approximately 1.6 hours detention is provided by the chlorine contact
basin. In order to achieve the required disinfection levels, at least one hour of detention
needs to be provided.

The chlorine contact basin appears to have adequate capacity to meet the City’s
needs now and throughout the design period. Although the chlorine contact basin has the
capacity, it is important to point out that the contact basin was originally a clarifier and was
later converted to be used as a contact basin. Because of the configuration and design of
the contact basin, short circuiting of the wastewater through the basin is likely happening.
The chlorine contact basin is not effective and consequently requires high chlorine usage
to get proper disinfection and meet permit limits. As a result of the configuration of the
basin and the apparent short circuiting that is occurring, it is recommended that the City
replace the existing basin with a more effective unit. Recommendation for a chlorine
contact basin is further discussed in Chapter 4.

Percolation Ponds. The City completed a wastewater system improvements
project in 1978. As part of the 1978 improvements, four percolation ponds were
constructed for the purposes of polishing the effluent from the treatment plant and
providing natural dechlorination via stripping and ultraviolet rays from the sun. The ponds
have water surface areas of approximately 1.5 acres, a maximum water depth of about 2
feet, and a useable treatment volume of 970,000 gallons each. The design percolation
rate is in the range of 5 inches/day. With a percolation rate of 5 inches/day and an
approximate area of 1.5 acres, each pond is capable of discharging in the range of
200,000 gpd into the groundwater. Given the 2030 AWWF of 340,000 gpd, two of the four
ponds have the capability to handle the flows. Based on this calculation, it appears that
the percolation ponds are adequately sized to meet current and future flows up to the end
of the design period.

Although the percolation ponds are adequately sized for flows through the design
period, the amount of nitrate being introduced to the ground water as a result of seepage
from the ponds has been excessive at times. In December 2003, data from discharge
monitoring wells (DMWSs) located upstream and downstream of the percolation ponds
began to be recorded. The results of the data, along with a site map showing the location
of the monitoring wells, are presented in Appendix D. From December 2003 to December
2007 nitrate levels have ranged from a low of 0.10 mg/L to a high of 17.0 mg/L in DMWs
MW-5 and MW-6, which are located downstream of the percolation ponds. Typically,
nitrate levels greater than 10 mg/L are considered excessive.

George Chadwick, with George Chadwick Consulting in La Grande, Oregon, has
been collecting data from the DMWs since December 2003. Upon discussing the high
nitrate levels with him, it was pointed out that the high nitrate levels have consistently
occurred in the past in the month of December. According to Mr. Chadwick, the City
discharged into percolation Ponds 1, 2, 3, and 4 on a quarterly basis with all the
wastewater effluent generated in January through March being sent to Pond 1, April
through June to Pond 2, July through September to Pond 3, and October through
Decemberto Pond 4. Pond 4 is located closest to the DMWs that are showing high nitrate
levels.
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Another point that was discussed with Mr. Chadwick was the fact that effluent being
discharged into the percolation ponds in the past was dispelled at a single point. More
specifically, water was being dispelled by wastewater being sent to a manhole in each
pond and then overflowing out of the manhole into the pond at one location. This method
of discharge, coupled with the proximity of the DMWs to Pond 4, was thought to be the
cause of high nitrate levels. In short, the wastewater did not have adequate time to
dissipate and dilute itself before being monitored in the DMWs. This was evident in the
fact that only high readings were being experienced in the month of December when
discharging into Pond 4 was occurring.

To remedy this situation, in the spring of 2007 the City installed a discharge piping
system that allows for a more even distribution of wastewater in percolation ponds and
eliminated the point discharge system that was being used. Also, the City stopped sending
water to Pond 4 and began discharging effluent into Ponds 1, 2, and 3 simultaneously.
Since these changes have been incorporated, the highest nitrate reading has been 4.0
mg/L. Based on readings taken in June, September, and December, it appears that the
new method of discharging to the ponds has helped reduce the nitrate levels at the DMWs.
Although it appears the nitrate levels have decreased, it is not considered a long-term
solution to the nitrate issue and it would be premature to say that the nitrate level issue has
been resolved. Refer to Chapter 4 for more discussion on the nitrate concerns and
recommendations for addressing the concerns.

Sludge Processing. Currently, the City processes the sludge in a two-stage high-
rate anaerobic digester to a Class B level. The digested sludge is land applied on DEQ
approved land application sites. Depending upon the season and weather conditions, the
digested sludge is either hauled directly from the digester via a tanker truck to the land
application sites in a liquid form or wasted to drying beds for storage and dewatering.

The existing primary anaerobic digester has a diameter of 20 feet and a maximum
sidewater depth of 15.5 feet. The total available treatment volume is about 36,400 gallons.
The digester is equipped with a fixed cover, methane fired boiler, and internal heat
exchanger and a fixed mixer mounted to the fixed cover.

The existing secondary anaerobic digester has a diameter of approximately 20 feet
and a maximum side water depth of about 20 feet. The total available treatment volume is
about 47,000 gallons. The digester is equipped with a floating gas cover and an external
heat exchanger. The secondary digester is unmixed.

Anaerobic digester design is commonly based upon a loading factor (pounds of
volatile solids [VS] added per day per cubic foot of digester capacity), and detention time.
Digestion tanks are also designed on a volumetric basis by providing a given amount of
volume per capita (i.e., population basis of design). For high-rate digesters processing
primary sludge and trickling filter humus, the following design criteria should be used.
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Design Criteria for High-Rate Anaerobic Digesters Processing Primary Sludge
and Trickling Filter Humus*

Design Parameter Unit Range
Volume cu-ft per capita 2.6-3.3
Solids Loading Rate Ib VS per 1,000 cu-ft per day 100-200

~ Solids Retention Time days 15-20

*Taken from Wastewater Engineering: Treatment and Reuse, Metcalf and Eddy, Inc., 4th Edition.

The City’s current 2008 sludge production is estimated to be about 728 pounds of
volatile solids per day or a loading rate of 150 pounds of VS per 1,000 cubic feet per day
for the primary digester. Assuming the combined sludge can be thickened to a
concentration of 4.0 percent solids, the existing combined thickened sludge wasting rate to
the digester is approximately 2,776 gallons per day, which equates to a combined solids
retention time in the primary digester of approximately 13 days.

Based on the digester analysis, the anaerobic digester facilities do not have
sufficient capacity to meet current or design loading. It is therefore recommended that the
City upgrade the digestion facility if the WWTF is upgraded. Recommendations regarding
the digester are discussed further in Chapter 4.

The City has four drying beds. Each drying bed has the dimensions of 50-feet by
25-feet or a total of 5,000 square feet considering all four beds. Each drying bed has an
available sludge storage depth of 1-foot. This equates to an available sludge storage
volume of 9,350 gallons per bed or a total volume of 37,400 gallons. The drying beds have
historically performed well due primarily to the geographic location of John Day. The City
typically uses the two lower beds and normally the two upper beds are not used.

WASTEWATER TREATMENT FACILITY PROCESS SUMMARY

Based upon the process evaluation, the City’s WWTF is in need of improvements,
regardless of whether any growth occurs in the John Day and Canyon City service area.
Several factors indicate upgrading is needed:

Headworks. The lift station is in need of rehabilitation. The influent pumps need to
be replaced and the wet well concrete needs to be rehabilitated to extend its life. The
comminutor is not functional and many of the components of the grit removal system are
worn out and need to be replaced. Also, the concrete is cracking and structurally is in poor
condition.

Primary Clarifiers. The structures are more than 30 years old and cracking of the
concrete is occurring suggesting structural degradation of the units. Equipmentis in need
of replacement.
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Trickling Filters. The east trickling filter is in poor condition. Concrete is spalling
from the walls, steel components are corroding, there are cracks in the concrete, filter
media is failing, etc. The unit is approximately 60 years old and it does not appear that it
will meet the long-term needs of the City. The west trickling filter is 30 years old and is in
need of rehabilitation to meet long-term treatment needs.

Secondary Clarifier. The clarifier is structurally degrading based on observed
cracks in the concrete. Equipment is in need of replacement. Redundancy and reliability
issues exist in this aspect of the facility.

Chlorine Contact Basin. This system uses a high amount of chlorine due to it
being a converted clarifier, suggesting the basin is functioning inefficiently.

Digesters. The anaerobic digester facilities are currently undersized and do not
allow adequate detention time at existing loadings to achieve desired treatment levels.

Percolation Ponds. The City has experienced high nitrogen readings in its
percolation ponds' monitoring wells in past years. It appears that continued discharge into
the percolation ponds (indirect discharge to the John Day River) is the only viable option
available to the City of John Day (refer to Chapter 4 for more discussion). In order for the
City to continue this practice, it may be necessary to have the ability to remove nitrogen
from the wastewater in order to prevent degrading the groundwater.

In Chapter 4, alternatives to improve the City’s WWTF are developed and evaluated
to address the deficiencies identified in this chapter.
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City Flow Estimated /I
Collection Estimated Increase Flow
Map Pipe Measured Flow from Contributed
Reference | Reference Manhole Monitoring | Monitoring | Diameter | Weir Depth | Monitored Previous in Section Results of Television Inspection of the Sewer
Number Sheet Number Address Date Time {Inches) (Inches) (gpm) Manhole (gpd) Summary of Flow Measurements Suggested Action to be Taken Lines
Between Manholes 28-3 and 28-2, there are six
1 16 28-3 NE Elm Street and Trowbridge Ave. 5/12/2009 11:15 8 2.85 1 o} Base flow measurement. joints with heavy I/l, four joints with medium and
light I/, and one hole in the pipe.
Between Manholes 28-2 and 28-1, there are four
2 16 282 NE Elm Street and NE 1st Ave. 5/12/2009 11:30 8 4.6 16 15 21,600 |increase of 15 gpm flow. TV section between 28-3 and 28-2. joints that have heavy I, two joints that have
light I/, one section that needs a spot repair,
and one service tee that has heavy I/l
3 16 28-1 NE Elm Street and NE 3rd Ave. 5/13/2009 12:00 8 53 30 14 20,160 Increase of 14 gpm flow. TV section between 28-2 and 28-1.
East 8, Flows combine in this manhole from the east .
4 16 27-2 NE Elm Street and NE 3rd Ave. 5/13/2009 12:30 Southeast 0 and from the south. No measurement was Bgtween Manholes 27-2 and 27-1, there is one
- . joint that has light I/i.
10 taken in this manhole.
5 17 27.3 South of‘NE 3rd ‘Ave,. anq east of Elm 5/13/2009 1:15 8 33 3 o
in the fairground field.
6 16 27-1 East of Dayton Street and 5/13/2009 | 1:40 8 56 37 4 5760  |Combined flows from 27-3 and 28-1. TV section between 28-1 and 27-1. Between Manholes 27-1 and 20-2, there are
NE 3rd Ave., intersection. three joints that have light I/l
Dayton Street north of Main Street and
7 16 20-6 north of the private alley behind the 5/13/2009 1:50 8 0 No flow in this manhole.
hardware store.
8 16 20-5 Dayton Street and Trowbridge Ave. 5/13/2009 1:55 8 o] No significant flow in this manhole.
9 16 20-4 Dayton Street and NE 1st Ave. 5/13/2009 2:15 8 41 10 10 14400  |increase of 10 gpm from 20-5. TV section between 20-5 and 20-4. Between Manholes 20-4 and 20-3, there are four
joints or cracks with medium or light I/1.
Between Manholes 20-3 and 20-2, there is one
. South 8, . hole in the pipe and one leak at a service tee.
10 16 20-3 Dayton Street and NE 2nd Ave. 5/13/2009 2:35 West 8 4.5 15 5 7,200 Increase of 5 gpm from 20-4. TV section between 20-4 and 20-3. (The television inspection report lists this section
as between Manholes 20-3 and 27-1.)
11 16 202 Dayton Street and NE 3rd Ave. 5/13/2009 2:50 South 8 48 19.5 45 6480 |Increase of 4.5 gpm from 20-3. TV section between 20-3 and 20-2. S:::Svr“tm‘ag‘:‘ﬁfs 20-2 and 20-1, there are two
12 16 20-2 Dayton Street and NE 3rd Ave. 5/13/2009 2:50 East 8 5.45 33 0 Measured a 3 gpm decrease from whatwas |1, oo o between 27-1 and 20-2.
measured in 27-1.
13 16 1-12 Canyon Bivd. and NE 1st Ave. 5/13/2009 4:00 8 46 16 0 Base flow measurement. Most of flow from
Canyon City.
- - h
14 16 1-11 Canyon Bivd. and NE 2nd Ave. 5/13/2009 4:15 8 47 18 2 2,880 lincrease of 2.0 gpm from 1-12 to 1-11. Between Manholes 1-11 and 1-10, there are
three joints with fight /.
15 16 1-10 Canyon Blvd. and NE 3rd Ave. 5/13/2009 4:35 8 5.4 32 14 20,160 Increase of 14 gpm from 1-11 to 1-10. TV section between 1-11 and 1-10.
0
16 27 1-29 SW Brent Drive and SW 6th Ave. 5/13/2009 11:25 8 5.1 26 0 Base flow for line from Canyon City.
17 27 1-25 Alley and SW 4th Ave. 5/13/2009 11:40 8 52 28 0 2 gpm increase from 1-29 to 1-25, Not a significant amount of flow increase to
warrant any further inspection.
. . Not a significant amount of flow increase to
18 21 1-22 Alley and SW 3rd Ave. 5/13/2009 11:55 8 53 30 0 2 gpm increase from 1-25 to 1-22. warrant any further inspection.
Not a significant amount of flow increase to
warrant any further inspection. This manhole is
19 21 1-20 Alley and SW 2nd Ave. 5/14/2009 12:05 8 52 28 o] 2 gpm decrease from 1-22 to 1-20. the intersection with the flows from the airport
area and there was no significant flow from that
area.

CITY OF
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WASTEWATER FACILITIES PLAN
SUMMARY OF FLOW MONITORING

EVALUATION AND TV INSPECTION




Considering the distance from 1-20 to 1-12, the
7 gpm increase is not significant enough to
20 16 1-12 Canyon Bivd. and NE 1st Ave. 5/14/2009 12:20 8 5.5 35 0 7 gpm increase from 1-20 to 1-12. warrant further action in this area. it is noted
that the 35 gpm measured in 1-12is 19 gpm
higher than the previous night.
21 16 11-3 NW Canton and south of NW 1st Ave. | 5/14/2009 12:40 8 3 1.5 0 Base flow measurement. None
22 16 11-1 NW Canton and NW 2nd Ave. 5/14/2009 12:50 8 3 1.5 0 No change from 11-3 to 11-1. None
23 16 15-1 Boyce Place and NE 3rd Ave. 5/14/2009 1:00 8 0 Insignificant flow, no measurement taken. None
When weir was inserted and sealed, infiltration Seal under the pice to stop the infiltration into
24 16 6-3 NW Bridge Street and NW 3rd Ave. 5/14/2009 1:15 8 0 was evident from under the pipe penetration into pip P
the manhole.
the manhole. No flow measurement was taken.
Flow measurement taken to determine the
25 16 202 Dayton Street and NE 3rd Ave. 5/14/2009 |  1:25 8 EAST 524 28 0 combined flows into this manhole in orderto —y oo
compare to the flow entering Manhole 1-9 from
the southeast.
Flow measurement taken to determine the
26 16 20-2 Dayton Street and NE 3rd Ave. 5/14/2009 1:30 8 SOUTH |  4.81 20 0 combined flows into this manhole in orderto  —yqqg
compare to the flow entering Manhole 1-9 from
the southeast. Combined flows total 48 gpm.
. ) . From the flow measurements of the previous
27 16 1-9 in “”‘;r‘g'g‘vga’,‘y?:ﬁ“’,d” 2°“§S°f NE | 51472009 1:45 8 SOUTH 5.54 36 0 ;”Zire:;i;’:ﬂf'io"cv g;;egpm from 1-121t0 1-9. Not |t itis recommended to TV the section
- 10 airgrounds. 9 ner : between 1-11 and 1-10.
. . Considering the flow, the 3 gpm increase was
28 16 1-9 In line with Canyon Blvd. north of NE | 1, 409 1:55 10 EAST 6.7 51 o Increase in flow of 3 gpm from 20-2 to 1-9. determined to be insignificant with no action
3rd Ave. in the fairgrounds. R
required between manholes 20-2 and 1-9.
Total: 68.5 98,640
Notes:

e

o~ 0N

Flows from 1-9 to 1-5 were not measured. The 12-inch pipe is all ductile iron from 1-9 to 1-6.

The main areas of concern are areas where the groundwater is known to be high and the sewer lines are 3 foot concrete pipe sections.
All manholes observed during the flow measurements were in good condition.

Flow measurement was not taken in some manholes where visual inspection showed insignificant flows.

See Figure 3-1 for manhole locations.
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CHAPTER 4

DEVELOPMENT AND EVALUATION OF WASTEWATER
TREATMENT FACILITY IMPROVEMENT ALTERNATIVES

GENERAL

In this chapter, alternatives to improve the City of John Day’'s wastewater
treatment facility (WWTF) are developed and evaluated to address the deficiencies
identified in Chapter 3. First, a conceptual discussion of the treatment and effluent
reuse/disposal alternatives considered in this Plan are presented. Feasible alternatives
deserving further consideration in the Plan will be identified, and further discussion and
evaluation of the feasible treatment and reuse alternatives will be provided.

WASTEWATER TREATMENT  FACILITY AND EFFLUENT REUSE/DISPOSAL
ALTERNATIVES

Introduction. In this section, WWTF and effluent reuse improvement
alternatives are briefly summarized. The treatment and effluent reuse/disposal
alternatives are conceptually discussed. Those treatment and effluent reuse alternatives
deemed to be feasible are evaluated in further detail prior to outlining the recommended
improvements strategy. '

Conceptual Discussion of Wastewater Treatment Plant and Effluent
Reuse/Disposal Alternatives. A key step in the conceptual evaluation of WWTF and
effluent reuse/disposal alternatives considered in this Plan occurred during Public
Works Committee and Council meetings held at John Day City Hall. In attendance at
the planning meetings were staff and City Council members of the City of John Day,
and Anderson-Perry & Associates, Inc. Additionally, teleconference meetings were held
with the City staff, representatives of the Oregon Department of Environmental Quality
(DEQ), George Chadwick of George Chadwick Consulting, and Anderson-Perry and
Associates. Key issues discussed and decisions made during these meetings are
highlighted below and incorporated into the evaluation of the foregoing conceptual
alternatives.

° Concerns with area groundwater contamination from continued utilization
of the existing percolation ponds for effluent disposal were discussed.
The City concluded that the selection criteria of any treatment system
improvements package must include the potential liability and long-term
permitting issues associated with continued discharge of effluent into the
ponds.

o Direct discharge of treated effluent to the John Day River was discussed.
The DEQ indicated that the City could potentially receive a river discharge
permit. General concerns the City expressed with a John Day River
discharge were:
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wetland.

1. Future regulatory agency limitations that may restrict or complicate
a direct river discharge, one of the main concerns being thermal
load limits that may restrict the City’s ability to meet the permit over
the long term.

2. A John Day River discharge did not seem to be consistent with the
current state goals of limiting surface water discharges in an effort
to enhance aquatic habitat and water quality of streams.

3. The potential for increased testing and monitoring requirements for
a river discharge was not desirable.

Based on these concerns, the City expressed the desire not to pursue a permit
for direct discharge into the John Day River. If the option of direct discharge into the
John Day River is abandoned, then the only other known options available to the City
are continued discharge into the existing percolation ponds and abandonment of the
percolation ponds and reuse of the effluent at a land application site or a constructed

As an outcome of the meetings, the City made the preliminary decision to

evaluate three separate treatment level options under each treatment alternative. Each
alternative would consider improvements to provide the following treatment level
scenarios, if applicable:

10/09

Only secondary treatment levels (biochemical oxygen demand [BODs] and
total suspended solids [TSS] removal only);

Advanced treatment to biologically remove nitrogen; and

Advanced treatment to  biologically remove nitrogen and
biologically/chemically remove phosphorus.

Conceptual Discussion of Wastewater Treatment Facility Alternatives.
Three WWTF alternatives are considered and conceptually evaluated in this Plan:

Alternative A - No Action

Alternative B1 - Improve the Existing Trickling Filter Wastewater
Treatment Facility.

Alternative B2 - Upgrade the Existing Trickling Filter Wastewater
Treatment Facility

Alternative C - Construct a New Activated Sludge Mechanical Wastewater
Treatment Facility

4-2
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A brief description of each conceptual alternative follows.

10/09

Alternative A - No Action Alternative. Under the No Action Alternative, the
City would continue to use the WWTF in its current condition and continue to
discharge the treated effluent into the percolation ponds. Refer to Chapter 3 for
a comprehensive discussion of the existing plant. No work would be performed
on the City's wastewater treatment system.

As discussed previously, a concern exists with the discharging of the treated
effluent from the existing treatment plant into the existing percolation pond
effluent disposal system and introducing excessive nitrate nitrogen into the
surrounding shallow groundwater. Although minor modifications to the existing
piping have been completed at the percolation ponds to allow more wide-spread
distribution of the water into the ponds, which appears to have helped reduce the
overall concentration of nitrate appearing in the surrounding groundwater
monitoring network, it has not reduced the amount of nitrate being discharged.
Therefore, because the existing treatment plant and process does not have the
ability to consistently and effectively reduce overall nitrogen concentration in the
effluent, if the City continues to use the percolation ponds as the method of
effluent disposal, the No Action Alternative does not address the long-term
concern regarding the discharge of excessive nitrate into surrounding
groundwater. Furthermore, based on the evaluation that was completed on the
existing facility, some of the treatment units are of inadequate capacity to
accommodate existing and anticipated future flows and loadings, and the
majority of the components and equipment have reached or are nearing their
useful life. Consequently, the No Action Alternative is not considered to be a
long-term viable option available to the City.

Alternative B1 — Improve Existing Trickling Filter Wastewater Treatment
Facility. This alternative would consist of limited improvements to the existing
trickling filter wastewater treatment plant to upgrade known failing components
and add new components as needed to reduce wear on the existing system and
prepare for future expansion to meet potential increased treatment limits. The
treated effluent would continue to be disposed of through utilization of the
existing percolation ponds. Based on discussion with Public Works personnel
and an evaluation of the existing treatment plant, the facility improvements would
generally consist of construction of screening and grit removal systems, painting
and repair of existing clarifier tanks and mechanisms, construction of new
secondary clarifier, construction of a new chlorine contact basin, construction of a
new anaerobic digestion system with heating and circulation systems, and
miscellaneous piping and other improvements as needed.

Currently, there is no indication from the Department of Environmental Quality
(DEQ) that significant changes to the City’s Water Pollution Control Facilities
(WPCF) Permit will occur during the upcoming renewal cycle. Therefore, at this
time, it appears that improving the existing treatment plant and continued
discharge of treated effluent into the percolation ponds is a viable alternative.
However, the existing process does not have the capability to consistently and
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effectively remove nitrate nitrogen to address the long-term concern regarding
the discharge of nitrate into the surrounding shallow groundwater.

Alternative B2 - Upgrade the Existing Trickling Filter Wastewater Treatment
Facility. Under this alternative, the City would upgrade and continue to utilize
the existing trickling filter wastewater treatment facility. The treated effluent
would continue to be disposed of through utilization of the existing percolation
ponds. Based upon the evaluation of the existing treatment plant, the necessary
upgrades to the facility would generally consist of a new preliminary treatment
system (headworks) including rehabilitation of the existing influent lift station,
rehabilitation of the existing primary clarifiers, a new East trickling filter to replace
the existing one, rehabilitation of the existing West trickling filter, new flow
distribution structure for the trickling filters, rehabilitation of the existing
secondary lift station including new pumps and wet well rehabilitation,
rehabilitation of the existing secondary clarifier and a new secondary clarifier,
new chorine contact basin, new anaerobic sludge digestion system facility, new
sludge dewatering facility, existing operations building rehabilitation, new
electrical, controls and instrumentation, new process and yard piping, site work,
painting, and miscellaneous other improvements as needed.

As discussed under Alternative B1 above, there currently is no indication from
the DEQ that significant changes to the City’s Water Pollution Control Facilities
(WPCF) Permit will occur during the upcoming renewal cycle. Therefore, it
appears that at this time, upgrading the existing treatment plant and continued
discharge of treated effluent into the percolation ponds is a viable alternative.
However, as mention previously, if the City continues to utilize the percolation
ponds as the means of effluent disposal, the treatment plant evaluation indicated
the existing process does not have the capability to consistently and effectively
remove nitrate nitrogen to address the long-term concern regarding the
discharge of nitrate into the surrounding shallow groundwater. Nevertheless, due
to the apparent viability of the alternative to upgrade the existing treatment plant,
a detailed evaluation was completed and will be presented later in this chapter.

Alternative C - Construct a New Activated Sludge Mechanical Wastewater
Treatment Facility. With this alternative, the existing trickling filter plant would
be completely demolished and a new activated sludge mechanical WWTF
constructed. The existing percolation ponds would continue to be utilized as the
method of effluent disposal. The new facility would generally consist of a new
preliminary treatment system (screening, pumping and grit removal), new
activated sludge biological treatment system, new ultraviolet (UV) light
disinfection system, new sludge management system (aerobic digestion and
associated components), new operations building, new electrical, controls and
instrumentation, new process and yard piping, painting, site work, and various
other buildings to house the new required equipment.

Construction of a new WWTF would provide the City with the means to
consistently and effectively meet or exceed the existing and anticipated future
conditions of the WPCF Permit. A new activated sludge mechanical WWTF
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could be designed with the ability to biologically remove nutrients (nitrogen and
phosphorus), which would alleviate the nitrate concern with continued discharge
into the existing percolation ponds. Given the above considerations, it is evident
that a new activated sludge biological treatment process is a viable alternative
available to the City. Therefore, a detailed evaluation of the activated sludge
mechanical WWTF option was completed and will be detailed later in this
chapter.

Conceptual Discussion of Effluent Reuse Alternatives. In this section, one

effluent reuse system alternative is considered and conceptually evaluated:

Construct a New Lagoon Treatment, Storage and Effluent Reuse Facility.
This alternative would consist of abandonment and demolition of the existing
treatment facility and construction of a new main pumping station and pipeline to
convey the collected wastewater to a new three-cell lagoon treatment, storage,
and effluent reuse (irrigation or wetland) facility. This alternative would allow the
City to discontinue discharging treated effluent into the percolation ponds.

For several reasons, construction of a lagoon treatment, storage, and effluent
reuse facility to allow the City to discontinue its discharge into the percolation
ponds is not deemed feasible. To accommodate the design flow and loadings,
based upon the preliminary water balance analysis, assuming a facultative
lagoon treatment system, the system would require about 50 acres of total pond
area including the storage lagoon and approximately 125 acres of irrigation area
for effluent reuse. Considering the overall large amount of property required to
site the facility, the associated land acquisition (estimated to be 200 to 250 acres
considering necessary buffers, etc.) presents almost insurmountable challenges
given the extremely limited, suitable available property in, and adjacent to, the
City. In addition, as shown on Table 4-0, the high initial capital cost (estimated to
be $10.5 million, including land acquisition and easements, pumping, piping, new
lagoons, effluent reuse system, operations building, etc.) prohibits construction of
such a facility. Therefore, since this conceptual alternative is not considered
viable, a detailed evaluation of this alternative was not completed.

DETAILED EVALUATION OF FEASIBLE ALTERNATIVES

General. As presented above in the discussion of conceptual improvement

alternatives, it was concluded that three feasible alternatives are available to the City.
The three alternatives that will be evaluated in detail are as follows:
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o Alternative B1 - Improve the Existing Trickling Filter Wastewater
Treatment Facility.

o Alternative B2 - Upgrade the Existing Trickling Filter Wastewater
Treatment Facility

o Alternative C - Construct a New Activated Sludge Mechanical \Wastewater
Treatment Facility
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Selection of these improvement alternatives for further evaluation was based
upon preliminary discussions between City Council members and staff from the City of
John Day and Anderson-Perry & Associates, Inc. Public Works Committee work
sessions were held at the John Day City Hall and, along with water quality, regulatory,
and funding issues, the options were presented and discussed. It was the general
consensus of all parties involved that the aforementioned alternatives are the most
appropriate to consider for further evaluation.

In this section, an evaluation of the regulatory requirements is presented and the
alternatives are described and evaluated in detail. Criteria used to evaluate the options
are presented. The recommended improvements strategy is outlined.

Evaluation of Regulatory Requirements. Presented hereafter is an evaluation
of the regulatory requirements that may need to be met as part of implementation of the
feasible alternatives. These include regulations concerning groundwater quality
protection, sludge management, and wetland and waterway impacts. Additionally,
potential regulatory permitting requirements for erosion control plans and stormwater
management plans are identified. Although reuse does not appear likely to be included
as part of the planned wastewater system improvements package, regulations
regarding effluent reuse are presented for completeness.

Groundwater Quality Protection. The criteria and guidelines for groundwater
quality protection are contained in OAR, Chapter 340, Division 40 (OAR 340-
040). Under both alternatives, the City would need to comply with the
groundwater quality conditions stipulated in the most current WPCF Permit
issued by the DEQ.

Effluent Reuse Regulations. This section provides a general discussion of the
effluent reuse regulations currently in place in Oregon. The criteria and
guidelines for effluent irrigation summarized below are found in OAR, Chapter
340, Division 55 (OAR 340-055).

o In order to assume groundwater protection, treated wastewater
must be applied at agronomic rates. This refers to the practice of
applying the treated wastewater at rates that are not in excess of
what the crop being grown can use. This limitation applies to the
hydraulic loading as well as the nutrient loading. For a typical
municipal wastewater and a crop such as alfalfa, hydraulic loading
will be the controlling factor.

o In general, crops with a long growing season are preferable so that
water uptake is maximized. Grain crops by themselves, for
example, are typically not desirable for wastewater irrigation in the
eastern Oregon area as their consumptive water use is relatively
small and occurs during a concentrated two- to three-month period
of time. Their use is acceptable if used as a secondary crop. This
tends to make pasture grasses, turf grasses, alfalfa crops, or other
high water use crops a preferred primary crop for land application
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of wastewater. These crops have a relatively long growing season,
a high consumptive use of water, and also consume fair amounts of
nitrogen.

o OAR 340-055 states that for irrigated land not under the direct
control of a City, a contract is required between the City and the
landowner.

° Buffer zones surrounding the irrigation area will be required. For
Class D wastewater and spray irrigation, buffer zones are required
as indicated in OAR 340-055.

° A spray irrigation system that requires a minimum amount of
physical handling is desirable. In this way, operators of the
irrigation system will have limited contact with equipment that has
been saturated with treated wastewater.

o Access to the irrigation area should be controlled using fencing and
the area would require signs informing people that treated
wastewater is used on the site.

Sludge (Biosolids) Management. Any sludge that is produced in the process
and land-applied would need to comply with current state and federal regulations.
Applicable state regulations are OAR 340-050, Land Application of Domestic
Wastewater Treatment Facility Biosolids, Biosolids Derived Products and
Domestic Septage. Applicable federal regulations are found in the Code of
Federal Regulations (CFR), Part 503. The City will also need to comply with all
biosolids management conditions stipulated in the most current WPCF Permit
issued by the DEQ. Refer to Chapter 2 for a more comprehensive discussion of
the regulations regarding land application of biosolids

Wetland Impacts and Waterway Protection. Neither alternative has the
potential to discharge any wastewater into wetlands. Therefore, no impacts to
existing wetlands are anticipated.

Under both of the evaluated alternatives, the City will continue to discharge
treated effluent into the existing percolation ponds. Therefore, no direct
discharge of wastewater into a surface water body will occur and no adverse
impacts to the adjacent John Day River are anticipated.

Regulatory Permitting Requirements for Erosion Control Plans and
Stormwater Management Plans. Construction projects that disturb one acre or
more must have an Erosion and Sediment Control Plan approved by the DEQ or
a DEQ agent prior to commencement of any on-site activities. The applicable
permit is referred to as 1200-C. The 1200-C Permit generally requires the
following:
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e No discharge of significant amounts of sediment to surface waters.
Examples of what DEQ considers significant are provided in the
permit.

o Preparation and implementation of an Erosion and Sediment
Control Plan to prevent such discharges.

° Maintenance of erosion and sediment controls, cleanup of deposits
of sediment that leave the site, and proper storage, handling, and
disposal of hazardous materials.

o Compliance with water quality standards in OAR 340-041 and any
Total Maximum Daily Loads (TMDLs) established for specific
basins. For example, no discharge can cause more than a 10
percent increase of in-stream turbidity from background.

o Visual inspections of erosion and sediment control measures.

o As part of the permit application, an Erosion and Sediment Control
Plan, which must specify how polluted runoff will be reduced or
controlled, will be required. The public has the opportunity to view
and comment on the permit application and plan before DEQ
issues the permit for any project.

o If discharging to water bodies that are on DEQ’s 303(d) List or have
established TMDLs for sedimentation and turbidity pollution, permit
applicants have to implement one of the following requirements: (A)
Runoff monitoring of turbidity during rain events to meet a specified
benchmark; or (B) Implementation of additional treatment Best
Management Practices (BMPs) listed in the permit, with DEQ
approval.

In addition, quarterly monitoring to the DEQ of visual inspections or,
if applicable, turbidity meter monitoring results are required for all
projects.

o Permittees discharging to 303(d) and TMDL streams listed for
turbidity and sedimentation, who have selected the requirement
listed in (A) referenced above, are subject to a specific turbidity
“pbenchmark.” A benchmark is a quantitative guideline used to
determine if BMPs are effective. The proposed permit would
require the benchmark convert to an enforceable effluent limit if it
has been exceeded multiple times. Current and future construction
projects that disturb one or more acres of land are affected. Large
and small contractors, builders, and developers are required to
comply with all permit requirements.
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Both alternatives would require a 1200-C Permit as more than one acre would be
disturbed during construction. Application for the permit should be completed
during the design phase of the improvements.

The Environmental Protection Agency (EPA) stormwater regulations require that
certain stormwater discharges “associated with industrial activity” need NPDES
Permits. In general, a permit is needed if:

1. The industry is listed by the EPA.

2. Stormwater from rain or snowmelt leaves the site through a “point
source” and reaches surface waters either directly or through storm
drainage. A point source discharge refers to a natural or human-
made conveyance of water through such things as pipes, culverts,
ditches, catch basins, or any other type of channel.

Neither of these two conditions would apply to the City. Wastewater treatment
plants with less than 1 million gallons per day (MGD) design capacity are not
listed. Stormwater should not leave the site through a point source because it
will likely all be contained on site.

Description and Evaluation of Feasible Alternatives.

Alternative B1 - Improve Existing Trickling Filter Wastewater Treatment
Facility. For this alternative, the existing plant would be improved with continued
discharge to the existing percolation ponds.

Based on conversations with Public Works staff and an evaluation of the existing
treatment plant, the needed improvements would generally consist of
construction of screening and grit removal systems, painting and repair of
existing clarifier tanks and mechanisms, construction of new secondary clarifier,
construction of a new chlorine contact basin, construction of a new anaerobic
digester with heating and circulation systems, and miscellaneous piping and
other improvements as needed.

Criteria for evaluation and development of Alternative B1 include the following:

o Design to meet expected loads through the year 2030, as shown in
Chapter 2.
o Class Il reliability. The upgraded facility will meet Class Il reliability

criteria. This means all mechanical components (pumps, clarifiers,
disinfection equipment, etc.) would have backup to allow operation
with the largest single component out of service and two units of
each treatment component would be provided so at least 50
percent capacity would remain.
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o Production of effluent that meets DEQ requirements for secondary
treatment. This is interpreted as meeting the effluent criteria shown
in Chapter 2 for BODs, TSS, and E.coli bacteria, (i.e., meets the
conditions of the Permit).

o Sludge treatment to meet Class B biosolids quality, as a minimum,
as defined by 40 CFR Part 503 to allow beneficial use on
agricultural land as needed. Sludge will be hauled and land-applied
in liquid form or dewatered in the existing sludge drying beds for
ease of storage and handling.

Refer to Figure 4-1A for a process schematic and Table 4-1A for a list of the
components identified for improvements to the existing treatment plant. The
estimated project cost and present worth analysis for Alternative B1 is
summarized on Table 4-1B.

It is important to note that the identified improvements are based on an
assessment of the minimum requirements needed to meet the design criteria,
and do not take into consideration replacing facilities at the end of their life, but
rather rehabilitating them. The improvements to the existing treatment plant will
not provide an increased ability to treat effluent to a higher level. It should be
understood that even with these improvements to the existing treatment plant,
the trickling filter process will still be limited in its ability to meet changing
regulations and effluent permit limits, and it will likely only be able to consistently
meet the conditions as specified in the current Permit. The upgraded facility
could not be cost-effectively upgraded to have the means to remove nitrogen and
would only possess BODs/TSS removal capabilities.

Alternative B2 - Upgrade the Existing Trickling Filter Wastewater Treatment
Facility. As mention previously, under this alternative the existing wastewater
treatment plant would be upgraded and the treated effluent would continue to be
discharged to the existing percolation ponds.

Based upon the evaluation of the existing treatment plant, the necessary
upgrades to the facility would generally consist of a new preliminary treatment
system (headworks) including rehabilitation of the existing influent lift station,
rehabilitation of the existing primary clarifiers, a new East trickling filter to replace
the existing one, rehabilitation of the existing West trickling filter, new flow
distribution structure for the trickling filters, rehabilitation of the existing
secondary lift station including new pumps and wet well rehabilitation,
rehabilitation of the existing secondary clarifier and a new secondary clarifier,
new chorine contact basin, new anaerobic sludge digestion system facility, new
sludge dewatering facility, existing operations building rehabilitation, new
electrical, controls and instrumentation, new process and yard piping, site work,
painting, and miscellaneous other improvements as needed.
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Criteria for evaluation and development of Alternative B2 include the following:

o Design to meet expected loads through the year 2030, as shown in
Chapter 2.
o Class Il reliability. The upgraded facility will meet Class Il reliability

criteria. This means all mechanical components (pumps, clarifiers,
disinfection equipment, etc.) would have backup to allow operation
with the largest single component out of service and two units of
each treatment component would be provided so at least 50
percent capacity would remain.

o Production of effluent that meets DEQ requirements for secondary
treatment. This is interpreted as meeting the effluent criteria shown
in Chapter 2 for BODs, TSS and E.coli bacteria, (i.e., meets the
conditions of the NPDES Permit).

o Sludge treatment to meet Class B biosolids quality, as a minimum,
as defined by 40 CFR Part 503 to allow beneficial use on
agricultural land as needed. Sludge will be hauled and applied in a
liquid form or dewatered in the existing sludge drying beds for ease
of storage and handling.

Refer to Figure 4-1B for a process schematic and Table 4-2A for a list of the
components necessary to properly upgrade the existing treatment plant. The
estimated project cost and present worth analysis for Alternative B is
summarized on Table 4-2B.

Of utmost importance in the overall assessment of upgrading the existing plant
and comparison of the available feasible alternatives is the ability and flexibility of
the system to meet the challenges of changing regulations and the possibility of
more stringent permit limits in the future. It should be understood that even with
an upgrade of the existing treatment plant, the trickling filter process will still be
limited in its ability to meet changing regulations and effluent permit limits, and it
will likely be able to consistently meet the conditions as specified in the current
permit only. The upgraded facility would not have the ability to be cost-effectively
upgraded to have the means to remove nitrogen and would only possess
BODs/TSS removal capabilities.

Alternative C - Construct a New Activated Sludge Mechanical Wastewater
Treatment Facility. As outlined above, with this alternative, the existing trickling
filter plant would be completely demolished and a new activated sludge
mechanical WWTF constructed. The existing percolation ponds would continue
to be utilized as the method of effluent disposal. To provide a fully functioning
system, the new facility would generally consist of a new preliminary treatment
system (screening, pumping, and grit removal), new activated sludge biological
treatment system, new UV light disinfection system, new sludge management
system (digestion and dewatering), new operations building, new electrical,
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controls and instrumentation, new process and yard piping, painting, site work,
and various other buildings to house the new required equipment.

Criteria for evaluation and development of Alternative C include the following:

o Design to meet expected loads through the year 2030, as shown in
Chapter 2.
o Class Il reliability. The upgraded facility will meet Class |l reliability

criteria. This means all mechanical components (pumps, blowers,
clarifiers, disinfection equipment, etc.) would have backup to allow
operation with the largest single component out of service and two
units of each treatment component would be provided so at least
50 percent capacity would remain.

° Production of effluent that meets DEQ requirements for secondary
treatment. This is interpreted as meeting the effluent criteria shown
in Chapter 2 for BODs, TSS and E. coli bacteria, (l.e., meets the
conditions of the NPDES Permit). Additionally, provide systems
designed for advanced wastewater treatment for removal of
nitrogen to the anticipated levels to meet future restrictions for
protection of groundwater. Systems will be designed to allow
incorporation of biological/chemical phosphorus removal should
future limits be imposed on the City.

o Sludge treatment to meet Class B biosolids quality, as a minimum,
as defined by 40 CFR Part 503 to allow beneficial use on
agricultural land as needed. Sludge will be dewatered for ease of
storage and handling.

Construction of a new activated sludge WWTF would provide the City with the
means to consistently and effectively meet or exceed the existing and anticipated
future conditions of the WPCF Permit. Unlike Alternative B, a new activated
sludge mechanical WWTF could be designed with the ability to biologically
remove nutrients (nitrogen and phosphorus), which would alleviate the nitrate
concern with continued discharge into the existing percolation ponds. In addition
to providing all new structures and components, the ability to provide advanced
wastewater treatment with a new activated sludge process is the overall greatest
advantage of Alterative C when comparing the pros and cons with Alternative B.

Four process options were developed and evaluated to meet the effluent quality
requirements and to provide a reliable, long-lasting activated sludge treatment
facility. The four treatment process options evaluated to provide biological
treatment to meet the effluent requirements consist of the following:

° Option 1 - Intermittent Cycle Sequencing Batch Reactor
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o Option 2 - Modular Extended Aeration

o Option 3 - Integrated Sludge Sequencing Batch Reactor
o Option 4 - Phased Isolation Oxidation Ditch

J Option 5 - Membrane Bioreactor

In addition to the five options presented and evaluated, it should be mentioned
that many other variations of the activated sludge process are available and
could be used successfully to treat the wastewater to the required level.
Consequently, many other options could have been selected for evaluation.
However, the five options selected were considered to be comparable to a wide
cross-section of available options and technologies regarding wastewater
treatment capabilities and capital and operating cost. Therefore, the options
evaluated in this Plan should be representative of others that could be utilized by
the City in terms of overall cost and developing a project budget for
implementation of a selected alternative. Further discussion on this topic is
presented below.

To compare estimated costs for systems to provide distinct levels of treatment
capabilities under each of the five process options, one to three scenarios were
developed for each option. The scenarios developed under each option include
systems that range from the ability to remove only BODs/TSS to those with
advanced wastewater treatment capability to also remove nutrients (nitrogen and
phosphorus). The City desired to evaluate the different treatment level scenarios
under each option to aid in the assessment of the alternatives and selection of
the preferred alternative. The scenarios developed for the treatment process
options include the following:

o Option 1 — Intermittent Cycle Sequencing Batch Reactor (SBR)
o Scenario C1A — BODs/TSS Only

o Scenario C1B - Biological Nutrient Removal — Nitrogen
o Scenario C1C — Biological Nutrient Removal — Nitrogen/
Phosphorus

o Option 2 — Modular Extended Aeration
o Scenario C2A — BODS5/TSS Only

o Scenario C2B — Biological Nutrient Removal — Nitrogen
o Scenario C2C - Biological Nutrient Removal — Nitrogen/
Phosphorus

o Option 3 — Integrated Sludge Sequencing Batch Reactor

o Scenario C3A — Biological Nutrient Removal — Nitrogen
o Scenario C3B — Biological Nutrient Removal — Nitrogen/
Phosphorus

10/09 4-13
G:\Clients\John Day\Wastewater\592-22\Reports\WWFP\CHAPTER 4.doc



e Option 4 — Phased Isolation Oxidation Ditch

o Scenario C4A — Biological Nutrient Removal — Nitrogen
o Scenario C4B - Biological Nutrient Removal — Nitrogen/
Phosphorus
o Option 5 - Membrane Bioreactor
o Scenario C5A - Biological Nutrient Removal - Nitrogen

Common Components Required for each Option. Each of the five treatment
process options will be capable of meeting the effluent requirements. If Alternative C is
selected, regardless of the treatment process option and scenario implemented, the
John Day treatment plant must also have facilities for influent preliminary treatment to
remove debris (rags, etc.) and grit, a new influent lift station to meet the anticipated
peak flows, a new effluent disinfection system, new process and yard piping to convey
the liquid and solids throughout the facility, new electrical, controls and instrumentation,
and facilities for processing and handling the sludge. In addition, to provide a modern
completed treatment facility and to protect the new equipment from the weather and
provide efficient and safe plant operations, new buildings will be necessary. Specific
treatment components that must be included under all of the options, in addition to the
biological treatment process, include the following:

o New Preliminary Treatment (Headworks). Removal of grit and debris
are essential to protect treatment equipment and pumps from excessive
wear and plugging. To accomplish this task, a new headworks consisting
of a fine screening system to remove plastics, rags, etc., a new 6-inch
Parshall flume flowmetering manhole to measure influent flows, and a grit
chamber to remove grit will be necessary. The fine screening system
would include a vertically mounted mechanical fine screen and screenings
washer and compactor system. The grit removal system would be a vortex
type consisting of a vortex grit chamber, grit removal pumping system, and
grit dewatering equipment. To provide protection and prevent freezing of
the new headworks equipment (screening and grit dewatering equipment),
a new concrete masonry block (CMU) headworks building would be
constructed.

o Influent Lift Station. Due to the depth of the existing influent gravity
sewer, screened wastewater will need to be pumped from the screen unit
into the vortex grit removal system. A new influent lift station will need to
be constructed to accomplish the required pumping. The lift station, in
order to meet DEQ requirements for redundancy and reliability, must have
adequate capacity to handle the anticipated design peak hour flow (1.5
MGD) with the largest pump out of service. To meet this requirement,
three new submersible pumps, each with a capacity of 525 gallons per
minute (gpm), would be provided. With three pumps, any one of the
pumps could be out of service and the other two would meet the capacity
requirement.
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° Disinfection System. Prior to discharge of the treated effluent into the
percolation ponds, it must be disinfected to inactivate pathogenic
microorganisms to acceptable levels as specified in the permit. Two
common methods that are employed to disinfect wastewater are chemical
addition (chlorine gas or liquid chlorine compounds) and UV light.

Disinfection by chemical addition, whether gas or liquid chlorine, would
require construction of a new chlorine contact basin with an effective
volume that would allow adequate time (minimum one-hour detention time
at average annual flows) for the disinfectant to contact the wastewater
prior to discharge. Retention of a gas chlorine disinfection system would
also require compliance with the gas spill safety provisions of the Uniform
Fire Code, which significantly increases the complexity and cost of the
system. With consideration of long-term requirements including safety
issues, complex operations, and cost associated with chlorination, it
appears that changing the disinfection method to UV light is justified and is
the preferred technology to implement under Alternative C.

A new UV light disinfection system would be installed in new concrete
channels. A total of 36 low-pressure high intensity lamps would be
installed in the channels, or two channels provided with each having 18
lamps installed. An additional channel would be constructed for future
expansion. The system would be designed with the required UV intensity
to treat the projected peak hour design flow and to allow future installation
of an additional bank of 18 lamps, if required. A spare module of lamps
would be provided for rapid replacement in the event of a module failure.
To provide protection and prevent freezing of the new UV light disinfection
equipment, a new CMU building would be constructed.

o Sludge Handling. Sludge derived as a result of the treatment process
must receive additional treatment to make it acceptable for land
application. Further processing of the sludge can be performed by
utilization of a variety of different methods. Two commonly used methods
are anaerobic digestion and aerobic digestion. As mentioned previously,
the sludge in the existing plant is processed through the use of anaerobic
digestion. Sludge from each of the process options considered would be
primarily biological in nature. Normally, processing sludges from these
types of treatment processes is most effectively and economically
accomplished utilizing aerobic digestion. John Day is no exception and,
given the anticipated characteristics of the sludge that will be processed,
aerobic digestion is the preferred methodology. All process options and
scenarios, with the exception of the integrated sludge SBR option
(Option 3), would utilize aerobic digestion (see subsequent discussion on
Option 3).

Sludge processing must occur to a level that meets requirements for Class
B biosolids quality as defined by 40 CFR Part 503 to allow beneficial use
on agricultural land as needed (refer to Chapter 2 for more information on
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the regulatory requirements). In order to meet the criteria for Class B
quality biosolids with aerobic digestion, the digesters must be sized to
provide at least 60 days of solids retention time at 15 degrees Celsius.
The average design solids production is estimated to be about 715
pounds of dry solids (DS) per day. It is estimated that the solids will be
wasted out of the system and into the digesters at about 0.8 percent or a
concentration of 8,000 milligrams per liter (mg/L). At this solids production
rate and concentration, the sludge wasting rate from the treatment
process into the digestion system would be about 10,715 gallons per day
(gpd). Through decanting procedures, the solids concentration in the
digesters could be thickened from the incoming level of 0.8 percent to
about 2.0 percent. It can be expected that around 65 percent of the
incoming solids to the digestion system will be volatile and at a minimum
25 percent reduction of the volatile solids will occur. Given these
assumptions, sludge would accumulate in the tanks at a rate of
approximately 3,600 gpd. Therefore, with the 60 days of solids retention
time needed to meet the Part 503 regulations for Class B sludge, the
amount of digester working volume that will be needed is about 216,000
gallons (digester working volume = 60 days x 3,600 gpd = 216,000
gallons). A minimum of two digesters would be constructed, each with a
working volume of about 110,000 gallons.

Sludge dewatering is needed in order to provide efficient handling of the
waste digested sludge. The City will continue to use the existing sludge
drying beds for dewatering purposes. In addition, the City will continue to
haul liquid sludge and land-apply the liquid when weather conditions
permit.

Yard and Process Piping. New process piping will be necessary in order
to transport raw wastewater from the collection system to the new
screening system, to the influent lift station, from the influent lift station to
the new grit removal system, to the new biological treatment process, to
the clarifiers (if clarifiers are used), to the UV disinfection facilities, and to
the effluent outfall. Piping would also be needed for sludge recirculation
from the clarifiers (if used) to the aeration basins (activated sludge
reactors), and for waste sludge transport to and from the sludge treatment
components. Other miscellaneous piping, such as yard piping, will be
needed to transport water for washdown and drainage.

Electrical, Instrumentation, and Controls. New electrical,
instrumentation, and controls will be required for the new process units.
The new instrumentation and controls system is needed to provide
accurate sampling, metering, monitoring, and control of the new facilities.
The new control system for each of the options would be computer-based
in order to reduce operator time and requirements. A new standby
electrical generator set and automatic power transfer would be needed to
allow continued operation of critical components of the system during a
power outage.
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o Demolition, Site Work, and Landscaping. Although not required to
provide space for the new treatment plant, complete demolition of the
existing facilities would be desirable for safety and aesthetic reasons.
Inclusion of site work (excavation, grading, paving, sidewalks, fencing,
etc.) to accommodate the new facility would be required with each option.
To provide an aesthetically pleasing finished plant, landscaping would be
needed.

o New Operations Building. For efficient operations of the new facility, a
new 1,220 square-foot CMU operations building is proposed. The
operations building would include a new laboratory and furnishings, office,
Americans with Disabilities Act (ADA) compliant bathroom, utility room,
and an electrical and controls room. To equip the laboratory,
miscellaneous new modern laboratory instruments and glassware would
be purchased.

o New Blower/Generator/Electrical Building. To house the required air
blowers, electrical and controls, and standby generator set, a new CMU
blower/generator building would be constructed. The building would be
designed to attenuate and minimize noise associated with operation of the
blowers and generator.

Description of the Process Options. Following is a general description of the

five process options developed and evaluated for this Wastewater Facilities Plan. As
outlined above, scenarios were developed for each option to address different levels of
treatment capabilities for comparison purposes and to aid in selection of the preferred
alternative. Process schematics, tables listing specific components associated with
each scenario under each option, and project cost and present worth tables have be
prepared for each scenario.

10/09

Option 1 - Intermittent Cycle SBR. The intermittent cycle SBR process
consists of a concrete common-wall constructed structure containing the pre-
react tanks, aeration basins, equalization basin, and aerobic digesters. The
system would be equipped with pumps, diffused aeration system, mixers, scum
skimmers, control valves, piping, and effluent decanters. The intermittent cycle
SBR process is a modification of the conventional fill-and-draw batch activated
sludge process. The convention SBR process operates on cyclical basis with
one cycle typically consisting of filling, reacting, settling, and decanting. In a
conventional SBR configuration, flow is diverted from the reactor basin during the
settling and decanting phases of the cycle. With the intermittent cycle SBR, the
process operates as a time-based control system allowing continuous inflow of
wastewater during all phases of the cycle. Therefore, a typical cycle with the
intermittent cycle SBR process consists of reactffill, settleffill, decant/fill. As
shown on Figures 4-2, 4-3 and 4-4, screened and degritted influent flows into a
flow distribution structure where it is directed into two pre-react tanks. These
pre-react tanks function to trap grease and other floatables, equalize flow, and
minimize short circuiting through the process. The pre-react tank also serves as
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a biological selector that improves sludge settleability. Effluent from the pre-react
tanks flows by gravity through a baffle wall and into the main aeration tanks
containing activated sludge. Within the aeration tanks, periods of aeration/and or
mixing are applied to achieve the desired level of biological treatment. Aeration
and/or mixing are discontinued, allowing solids to settle to the bottom of the
aeration basins and leaving a layer of clear, treated water at the top. The clear,
treated water is removed by an automatic, time-controlled decant mechanism.
The decanted treated wastewater is sent downstream to an equalization basin.
Since discharge from the reactor is at a high flow rate over a short-time duration,
creating peaks in the effluent flow rate, an equalization basin is required to level
off the flow rates prior to disinfection. Therefore, all steps of the process
(aeration and clarification) occur sequentially in the same tank. This eliminates
the need to provide separate secondary clarifiers. In the intermittent cycle SBR
process, waste solids are pumped directly from the aeration tanks to aerobic
digesters where the solids receive additional treatment prior to dewatering and
land application. In the City’s case, to provide the required redundancy, two SBR
basins would need to be provided, which would allow isolation of one side from
the other in the event maintenance would need to be completed on the system.

Refer to Figures 4-2, 4-3, and 4-4 for process schematics of the three treatment
scenarios and Tables 4-3, 4-5, and 4-7 for a list of the components necessary to
make a complete intermittent cycle SBR activated sludge facility for each
scenario. Tables 4-4, 4-6, and 4-8 present the estimated project cost and
present worth analysis for each scenario.

Option 2 - Modular Extended Aeration. The modular extended aeration
alternative would require construction of a concrete common-wall structure
containing the aeration basins, clarifiers, and aerobic sludge digesters.
Screened and degritted influent flows into the system where it is combined with
the activated sludge contained in the aeration basins. This system would be
operated utilizing two trains with each train having two stages (two aeration
basins in each train operated in a series, or a total of four aeration basins).
Unlike the intermittent SBR option, the activated sludge would be sent to
secondary clarifiers for solids separation. The clarified effluent would be
disinfected and discharged. The settled solids (return activated sludge, or RAS)
are withdrawn from the bottom of the clarifiers and combined with the incoming
wastewater in the selector tank. Solids are wasted directly from the first stage
aeration basins into aerobic digesters for further processing.

Refer to Figures 4-5, 4-6, and 4-7 for process schematics of the three treatment
scenarios and Tables 4-9, 4-11, and 4-13 for a list of the components necessary
to make a complete modular extended aeration activated sludge facility for each
scenario. Tables 4-10, 4-12, and 4-14 present the estimated project cost and
present worth analysis for each scenario.

Option 3 - Integrated Sludge SBR Activated Sludge. The integrated sludge

SBR process consists of concrete common-wall constructed reactors equipped
with pumps, submerged aerators, control valves, and effluent decanters. The
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SBR process is a fill-and-draw batch activated sludge treatment process. As
shown on Figures 4-8 and 4-9, with this process, screened influent flows into two
anaerobic conditioning basins where solids are allowed to settle much like a
septic tank. Effluent from the anaerobic tanks flows into a surge basin containing
activated sludge. When the surge basin reaches a certain level, wastewater is
pumped rapidly into one of the SBR reactors containing activated sludge. When
the level in the SBR basin reaches a predetermined level, the contents are
aerated for a period of time to provide the treatment necessary. After the
aeration time period has expired, the aerators are shut off to allow settling of the
contained solids. The clear treated effluent is then withdrawn, or decanted at a
rapid rate to an equalization basin. Since discharge from the reactor is at a high
flow rate over a short-time duration, creating peaks in the effluent flow rate, an
equalization basin is required to level off the flow rates prior to disinfection.
Therefore, all steps of the process (aeration and clarification) occur sequentially
in the same tank. This eliminates the need to provide separate secondary
clarifiers. In the integrated sludge SBR process, waste solids are pumped from
the surge tank, combined with the influent flow to the anaerobic tanks, and
settled and stabilized in the these tanks. This eliminates the need to provide
separate digesters. In the City’'s case, two SBR basins would need to be
provided as one reactor would be in the fill mode while the other goes through
react, settle, and effluent withdrawal.

Refer to Figures 4-8 and 4-9 for process schematics of the two treatment
scenarios and Tables 4-15 and 4-17 for a list of the components necessary to
make a complete integrated sludge SBR activated sludge facility for each
scenario. Tables 4-16 and 4-18 present the estimated project cost and present
worth analysis for each scenario.

Option 4 - Phased Isolation Oxidation Ditch (PID) Activated Sludge. The
PID activated sludge process consists of two concrete common-wall constructed
oxidation ditches equipped with brush aerators and motor-actuated influent and
effluent flow control weirs. The PID process is a continuous flow activated
sludge process in which the main treatment phases are isolated into separate
oxidation ditches and the conditions within each ditch are alternated, or phased.
Process conditions within each ditch are varied between aerobic (brush aerators
operating) and settling (brush aerators not operating) to obtain the desired level
of treatment. The alternating process strategy allows for complete treatment of
the wastewater within the ditches themselves without the need to provide
external secondary clarifiers or RAS pumping. To enable the alternating flow
pattern between the oxidation ditches, automatic influent and effluent flow control
weirs are necessary in order to direct the incoming flow to the appropriate reactor
and control the effluent flow from the ditch that is in the settling mode. The
clarified effluent withdrawn from the settled ditch would be disinfected and
discharged. The settled solids are withdrawn directly from the bottom of the
ditches (during the settling mode) and are wasted into aerobic digesters for
further processing.
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Refer to Figures 4-10 and 4-11 for process schematics of the two treatment
scenarios and Tables 4-19 and 4-21 for a list of the components necessary to
make a complete PID activated sludge facility for each scenario. Tables 4-20
and 4-22 present the estimated project cost and present worth analysis for each
scenario.

Option 5 - Membrane Bioreactor (MBR). An MBR is an activated sludge
treatment process that utilizes a physical barrier (the membrane) to filter sludge
and other contaminants from the treated wastewater. The MBR process consists
of aeration basins coupled with submerged membrane units installed within the
aeration basins. Utilizing submerged membranes eliminates the need for
secondary clarification for solids separation. The MBR process can be operated
at very high mixed liquor suspended solids (MLSS) concentrations (10,000 to
15,000 mg/L), which allows reduction of treatment volume when compared to
other processes requiring clarification. The MBR process would consist of a
concrete common wall constructed structure containing a flow splitter box, two
anoxic selector tanks, two pre-aeration tanks, two MBR aeration basins, and two
aerobic sludge digesters. The system would be equipped with pumps, mixers,
diffused aeration system, submerged membrane units, scum skimmer, control
valves, and piping. Other ancillary equipment needed includes a chemical
cleaning system to periodically clean the membranes. Effluent (permeate) from
the membranes would be disinfected with UV and discharged. The solids from
the process are wasted directly from the anoxic selector tanks into the aerobic
digester for further processing.

Refer to Table 4-23 for a list of components necessary to make a complete MBR
activated sludge facility capable of biological removal of nitrogen. Table 4-24
presents the estimated project cost and present worth analysis.

SUMMARY OF ESTIMATED COSTS OF THE ALTERNATIVES AND ALTERNATIVE
SELECTION

Summary of Estimated Costs. Table 4-25 summarizes the estimated
construction costs; project costs; annual operation, maintenance, and replacement
(O,M&R) costs; and present worth of the four available alternatives (Alternative A, B1,
B2, and C). The table also presents the estimated costs of each scenario under each
treatment process option developed under Alternative C. Alternative A has no cost
associated with it as nothing would be completed, but it was deemed not a viable long-
term alternative. As shown on Table 4-25, based upon the evaluation of the feasible
alternatives and options available, Alternative B1 has the lowest overall capital cost and
present worth and Alternative C, Option 3, Scenario C3A has the lowest annual
operation and maintenance costs. As illustrated on the table, to provide treatment
process options with the capability to remove nitrogen does not incrementally cost
significantly more to construct and operate than systems that will only treat for removal
of conventional pollutants (BODs/TSS). In every case, it does add cost both in terms of
construction and operation/maintenance to provide the phosphorus removal feature as
additional basins, chemical addition, etc., will be necessary in order to have a
functioning system. As can be seen on the cost summary table, in comparing the cost
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of upgrading the existing treatment plant with the construction of a new activated sludge
mechanical wastewater treatment facility, the present worth costs of the two alternatives
is virtually the same.

Alternative Selection, General Discussion. As discussed in this chapter, three
feasible alternatives for system improvements appear to be available to the City of John
Day. In comparing the three feasible alternatives, the following advantages and
disadvantages were noted:

Alternatives B1 and B2

o Advantages — Continues to use the same treatment process familiar to
City staff.
o Disadvantages — Utilizes old rehabilitated structures; complex operational

issues during construction related to maintaining the existing facility on-
line while rehabilitation of the plant is completed; plant does not have the
ability to be feasibly upgraded economically to have the ability to remove
nitrogen; upgrade only has BODs/TSS removal ability.

Alternative C

o Advantages — Process flexibility to meet changing regulations; all new
structures and components utilized; easy transition from the existing plant
to the new; simplifies construction process (uninterrupted operation of the
existing plant while new is being built); easy future expandability through

design.

° Disadvantages — New process for City staff to learn; higher capital cost,
although relatively small difference when compared to existing plant
upgrading.

Based on information presented in this chapter, comparison of the costs,
advantages and disadvantages, discussions with representatives of the DEQ,
recommendations of City staff and the Public Works Committee, and the City’s
Engineer, the John Day City Council selected for implementation the alternative to
design and construct a new activated sludge mechanical wastewater treatment facility.
The Council also made the decision that the new system must have the ability to
remove nitrogen (biological nutrient removal) and be designed to allow future
incorporation of phosphorus removal, if it becomes necessary to meet a permit limit.

The main factors influencing the Council’'s decision in the selection of the
preferred alternative is the ability to provide a system with process flexibility to meet the
long-term treatment needs of the City and to better meet the challenges of changing
regulations, and the fact that a new plant can be constructed and operated for
essentially the same cost as upgrading the existing plant (Alternative B2).
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Although five biological treatment process options were presented for
consideration under the selected alternative, many variations of the activated sludge
process are available and could be used successfully to treat the wastewater to the
required levels. Many of these process variations, including the five options that were
evaluated in this Plan, are proprietary and/or patented and are only available through
one vendor. Consequently, because of the patented/proprietary nature of options
analyzed in this Plan, the City was not be able to select a specific proprietary process
during the planning stage and design around the process and be able to comply with
the State of Oregon public contracting and funding agency regulations regarding
maximum free and open competition among the various treatment process equipment
suppliers. The public contracting rules do not generally allow sole sourcing unless
specific criteria can be met that dictate that sole sourcing is the only viable and
justifiable option available. The public contracting rules, however, do allow the City to
complete a Request for Proposal (RFP) process in order to select the most appropriate
treatment process and equipment package. The City elected to complete a RFP
process. The RFP would be developed and publicized, providing all interested treatment
process equipment manufacturers and suppliers the opportunity to submit a proposal for
consideration by the City. The RFP process would be completed during the pre-design
stage of the project. Once the option is selected by committee, and upon DEQ and
funding agency approval of the selection, the design would be completed.

To develop the necessary funding package, given the City’'s decision not to
select a specific treatment process at this time, the proposed budget will be based on
the estimated upper level of the range of total project cost of the nitrogen removal
scenarios under the four options (not including the MBR scenario), or $8.29 million. The
City’s decision to move ahead with this project is contingent on development of a
reasonable funding package that will be affordable and acceptable to the citizens of the
City of John Day and Canyon City. Further details regarding the selected alternative
are presented in Chapter 5 and the funding and implementation analysis is given in
Chapter 6.
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LAGOON TREATMENT, STORAGE AND EFFLUENT REUSE FACILITY

ESTIMATED CONSTRUCTION COSTS

PROJECT COST ESTIMATE AND PRESENT WORTH ANALYSIS (2010 DOLLARS)

‘\\

TOTAL ESTIMATED PROJECT COST (2010 DOLLARS) $ 10,520,000

Estimated Total
Item Description Unit Unit Price  Quantity 2010 Price
1 Mobilization/Demobilization LS $ 300,000 AllReqd § 300,000
2 Existing Treatment Plant Demolition and LS 115,000 AllReqg'd 115,000
Site Work
3 New Main Lift Station, including Piping LS 310,000 AliReg'd 310,000
and Valve Vault, Standby Generator and
ATS, Electrical and Controls, Site Work,
etc.
4 PVC Pressure Sewer LF 40 15,000 600,000
5 50-Acre Three-Cell Facultative Lagoon LS 4,100,000 AllReqd 4,100,000
Treatment and Storage System and
Piping and Control Structures
6 Operations and Irrigation Pump Building LS 225,000 AllReqd 225,000
7 Disinfection System, Including Chlorine LS 215,000 AllReqd 215,000
Contact Chamber, Chemical Feed
System, and Drainage Pump Station
8 Irrigation System, including Pump Station, LS 550,000 AllReq'd 550,000
Filter, Piping and Pivot System
9 Electrical, Controls, and Instrumentation LS 325,000 AllReqd 325,000
10  Fencing and Signing LF 5.50 20,000 110,000
Subtotal Estimated Construction Costs (2010 Dollars) $ 6,850,000
Contingency @ 10% 690,000
Total Estimated Construction Costs $ 7,540,000
OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering $ 1,360,000
Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000
Land Acquisition (Approximately 250 acres) and Easements @ $6,000 Per Acre 1,500,000
Subtotal Other Costs $ 2,980,000

>
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PRESENT WORTH ANALYSIS (2010 DOLLARS)

Item Description Annual Cost
ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M, & R)

1 Labor, Including Benefits $ 25,000

2 Utilities 22,600

3 Supplies, Parts, Maintenance, chemicals, and Repairs 12,500

4 Sampling, Testing, and Permit Fees 7,500

5 Operator Training and Certification 2,500

6 Capital Outlay 10,000

7 Replacement 25,000

Total O, M, &R $ 105,100

Annual Crop Revenue ( 125 ac. @ 6 Tons per Ac. @ $45/Ton) 33,750

Net O, M, & R 71,350

Present Worth O, M, & R (5%, 20 yrs.) 889,000

Subtotal Present Worth $ 11,409,000

\ REUSE FACILITY COST ESTIMATE

SALVAGE

Estimated WWTF Salvage Value, Including Property 5,000,000
Present Worth of Salvage Value (5%, 20 yrs.) 1,885,000

PRESENT WORTH (2010 DOLLARS) $ 9,524,000
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anderson WASTEWATER FACILITIES PLAN
P& s nc | LAGOON TREATMENT, STORAGE, & 4-0

CONT'D /




/ ALTERNATIVE B1 \

IMPROVE EXISTING WASTEWATER TREATMENT FACILITY
SYSTEM IMPROVEMENT COMPONENTS

1. PRELIMINARY TREATMENT SYSTEMS (HEADWORKS)
. New vertically-mounted fine screen/washer/compactor
. New packaged Parshall flume (6-inch) flowmetering manhole
. Rehabilitate influent distribution structure and grit removal system; remove existing bar
screening
2. PRIMARY CLARIFICATION
o Rehabilitate existing bridges drives and scrapers of both units
o Rehabilitate concrete structures of both units
3. SECONDARY CLARIFICATION

. Construct new clarifier splitter box

. One new 34-foot diameter secondary clarifier, 12-foot side water depth
. Rehabilitate drive and scraper mechanism for the existing clarifier

. Rehabilitate the existing clarifier concrete structure

4, DISINFECTION SYSTEM
o Abandon the existing chlorine contact basin
o New chlorine contact basins (two basins), 60-minute contact time at AWWF=0.374 MGD
and an assumed contact efficiency of 80 percent, or 20,000 gallons each basin
5. SLUDGE DIGESTION
° Abandon existing anaerobic digesters and remove existing boiler, sludge pumps, piping,
etc.
o New high-rate two-stage anaerobic digestion system
. Two new 25-foot diameter x 25-foot deep digesters
> Primary digester heated and mixed; fixed cover system
> Secondary digester unheated and unmixed; floating cover system
> 500 BTU/hour boiler package capable of utilizing digester gas or an auxiliary gas
source
> 5 Hp recirculating pump
> Waste gas burner
> Manometers, pressure regulators, drip traps, sediment traps, flame arresters,
and associated safety equipment
> Two new double-disk sludge pumps
6. SLUDGE DEWATERING AND STORAGE
o Maintain existing sludge beds; provide improvements as needed to liquid disposal
system
7. PROCESS AND YARD PIPING
o New and existing piping modifications
CITY OF
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ALTERNATIVE B1
IMPROVE EXISTING WASTEWATER TREATMENT FACILITY
PROJECT COST ESTIMATE (2010)

ESTIMATED CONSTRUCTION COSTS

\

Estimated Total
Item Description Unit Unit Price Quantity 2010 Price
1 Mobilization/Demobilization LS $ 170,000 All Req'd $ 170,000
2  Demolition Work LS 75,000 All Reqg'd 75,000
3  Site Work and Landscaping LS 50,000 All Req'd 50,000
4  New Preliminary Treatment System LS 250,000 AllReq'd 250,000
(Headworks)
5 Rehabilitation of Existing Primary Clarifiers LS 200,000 AllReqd 200,000
6 Rehabilitation of Existing Secondary Clarifier LS 100,000 All Req'd 100,000
7  New 34-Foot Diameter Secondary Clarifier LS 525,000 All Req'd 525,000
8 New Chlorine Contact Basin LS 155,000 All Req'd 155,000
9  New Anaerobic Sludge Digestion System LS 1,050,000 AllReq'd 1,050,000
Facilit
10 Proceis and Yard Piping LS 350,000 AllReqgd 350,000
11  Electrical, Controls, and Instrumentation LS 50,000 All Req'd 50,000
12 Painting LS 375,000 All Req'd 375,000
13 Dewatering, Bypass Pumping, and Piping LS 80,000 AllReq'd 80,000
Subtotal Estimated Construction Costs (2010 Dollars) $ 3,430,000
Contingency @ 10% 343,000
Total Estimated Construction Costs $ 3,773,000
OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering $ 676,000
Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000
Subtotal Other Costs $ 796,000

TOTAL ESTIMATED PROJECT COSTS (2010 DOLLARS) §$ 4,569,000
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PRESENT WORTH ANALYSIS (2010 DOLLARS)

Item Description Annual Cost

ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M, & R)
1 Labor, Including Benefits $ 65,000
2 Utilities 25,000
3  Supplies, Parts, Chemicals, Maintenance, and Repairs 35,000
4  Sampling, Testing, and Permit Fees 15,000
5  Operator Training and Certification 3,000
6  Capital Outlay 20,000
7 Replacement 50,000

Total O,M,&R $ 213,000
Present Worth O, M, & R (5%, 20 yrs.) 2,654,000
Subtotal Present Worth $ 7,223,000

SALVAGE
Estimated WWTF Salvage Value, Including Property $ 2,500,000
Present Worth of Salvage Value (5%, 20 yrs.) 942,000

PRESENT WORTH (2010 DOLLARS) $ 6,281,000
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ALTERNATIVE B2
UPGRADE EXISTING WASTEWATER TREATMENT FACILITY
SYSTEM IMPROVEMENT CONMPONENTS

1. PRELIMINARY TREATMENT SYSTEMS (HEADWORKS)
. New vertically-mounted fine screen/washer/compactor
. New packaged Parshall flume (6-inch) flowmetering manhole
J Rehabilitate existing influent lift station
> Concrete wet well rehabilitation
> Three new influent pumps at 525 gpm and 7.5 Hp each
J Rehabilitate influent distribution structure and grit removal system; remove
existing bar screening
. New 600 sq. ft. (20 ft. x 30 ft.) CMU building to house screen and grit
dewatering equipment.
2, PRIMARY CLARIFICATION
. New clarifier drives, scrapers, and screen mechanisms in both units
. Rehabilitate existing bridges of both units
. Rehabilitate concrete structures of both units
3. BIOLOGICAL TREATMENT SYSTEM (TRICKLING FILTERS)
o Demolish the oldest (east) trickling filter
o Construct a new east trickling filter (65-foot diameter)
o Remove media, replace media, replace underdrain system, and rehabilitate
the concrete structure for the newer (west) trickling filter
. New flow distribution structure
4. SECONDARY CLARIFICATION
o Rehabilitate existing secondary lift station
> Four new secondary lift pumps, three at 420 gpm and 5Hp each
and 1 at 250 gpm and 3 Hp
o One new 34-foot diameter secondary clarifier, 12-foot side water depth
o New drive and scraper mechanism for the existing clarifier
. Rehabilitate the existing clarifier concrete structure
5. DISINFECTION SYSTEM
o Demolish the existing chlorine contact basin
o New chlorine contact basins (two basins), 60-minute contact time at

AWWF=0.374 MGD and an assumed contact efficiency of 80 percent, or
20,000 gallons each basin

6. PERCOLATION PONDS
. Piping and effluent distribution modifications and improvements
CITY OF
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7. SLUDGE DIGESTION
o Abandon existing anaerobic digesters and remove existing boiler, sludge
pumps, piping, etc.
o New high-rate two-stage anaerobic digestion system
. Two new 25-foot diameter x 25-foot deep digesters
> Primary digester heated and mixed; fixed cover system
> Secondary digester unheated and unmixed; floating cover system
> 500 BT U/hour boiler package capable of utilizing digester gas or an
auxiliary gas source
> 5 Hp draft tube mixer with heat exchange jacket installed
with draft tubes
> Waste gas burner
> Manometers, pressure regulators, drip traps, sediment traps, flame
arresters, and associated safety equipment
> Two new double-disk sludge pumps
8. SLUDGE DEWATERING AND STORAGE
. Maintain existing sludge beds; provide improvements as needed
9. PROCESS AND YARD PIPING
. New and existing piping modifications
10. ELECTRICAL, CONTROLS, AND INSTRUMENTATION
. New plant control system
o Required electrical work
. New instrumentation
1. OPERATIONS BUILDING
] Rehabilitate existing operations building including laboratory, bathroom, etc.
12. SITE WORK
. Paving, sidewalks, etc.
13. DEMOLITION WORK
CITY OF
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ALTERNATIVE B2
UPGRADE EXISTING WASTEWATER TREATMENT FACILITY
PROJECT COST ESTIMATE AND PRESENT WORTH ANALYSIS (2010)

ESTIMATED CONSTRUCTION COSTS

Estimated Total
Item Description Unit Unit Price Quantity 2010 Price
1 Mobilization/Demobilization LS $ 300,000 All Reqg'd 3 300,000
2  Demolition Work LS 75,000 AllReq'd 75,000
3 Site Work and Landscaping LS 115,000 All Req'd 115,000
4 New Preliminary Treatment System LS 450,000 AllReq'd 450,000
(Headworks) including Rehabilitation of
Existing Influent Lift Station
5 Rehabilitation of Existing Primary Clarifiers LS 423,000 All Req'd 423,000
6  New East Trickling Filter LS 450,000 All Reqg'd 450,000
7  Rehabilitation of Existing West Trickling LS 188,000 All Req'd 188,000
Filter
8 New Trickling Filters Flow Distribution LS 65,000 All Reg'd 65,000
Structure
9 Rehabilitation of Existing Secondary Lift LS 95,000 AllReq'd 95,000
Station including New Pumps and Wetwell
Rehabilitation
10 Rehabilitation of Existing Secondary Clarifier LS 205,000 AliReq'd 205,000
11 New 34-Foot Diameter Secondary Clarifier LS 525,000 All Reqg'd 525,000
12  New Chlorine Contact Basin LS 155,000 All Req'd 155,000
13 New Anaerobic Sludge Digestion System LS 1,050,000 Al Req'd 1,050,000
Facilit
14 ExistirYg Operations Building Rehabilitation LS 110,000 AllReq'd 110,000
15 Process and Yard Piping LS 350,000 AllReqd 350,000
16  Electrical, Controls, and Instrumentation LS 425,000 AllReqg'd 425,000
17  Painting LS 375,000 AllReqd 375,000
18 Dewatering, Bypass Pumping, and Piping LS 80,000 AllReq'd 80,000
19 Miscellaneous Metals, Grating, and LS 45,000 Al Reqd 45,000
Handrailing

Subtotal Estimated Construction Coss (2010 Dollars) $ 5,481,000
Contingency @ 10% 548,000
Total Estimated Construction Costs $ 6,029,000

OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering 1,069,000

Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000

Subtotal Other Costs $ 1,189,000

TOTAL ESTIMATED PROJECT COSTS (2010 DOLLARS) $ 7,218,000

> CITY OF
JOHN DAY, OREGON TABLE

and (5101 WASTEWATER FACILITIES PLAN
*@ﬁpagg&ate& e ALT. B2 - UPGRADE 4-2B
k EXISTING WWTF COST ESTIMATE /
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PRESENT WORTH ANALYSIS (2010 DOLLARS)

Item Description Annual Cost

ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M, & R)
1 Labor, Including Benefits $ 65,000
2 Utilities 25,000
3  Supplies, Parts, Chemicals, Maintenance, and Repairs 40,000
4  Sampling, Testing, and Permit Fees 15,000
5 Operator Training and Certification 3,000
6  Capital Outlay 20,000
7 Replacement 35,000

Total O, M, &R $ 203,000
Present Worth O, M, & R (5%, 20 yrs.) 2,530,000
Subtotal Present Worth $ 9,748,000

SALVAGE
Estimated WWTF Salvage Value, Including Property $ 2,500,000
Present Worth of Salvage Value (5%, 20 yrs.) 942,000

PRESENT WORTH (2010 DOLLARS) $ 8,806,000

> CITY OF
JOHN DAY, OREGON TABLE

and rson WASTEWATER FACILITIES PLAN 4-28
ey ALT. B2 - UPGRADE il

\ EXISTING WWTF COST ESTIMATE j
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ALTERNATIVE C, OPTION 1 -
INTERMITTENT CYCLE SEQUENCING BATCH REACTOR (SBR)
SCENARIO C1A - BOD; AND TSS REMOVAL ONLY
SYSTEM IMPROVEMENT COMPONENTS

PRELIMINARY TREATMENT SYSTEMS (HEADWORKS)

. Vertically-mounted fine screen/washer/compactor
. New packaged Parshall flume (6-inch) flowmetering manhole
. Influent lift station
> Three pumps at 525 gpm and 7.5 Hp each
. Vortex grit removal system and grit dewatering unit
. 600 sq. ft. (20 ft. x 30 ft.) building to house screen and grit dewatering
equipment
2. BIOLOGICAL TREATMENT SYSTEM
. Intermittent cycle SBR activated sludge
> Common wall reinforced concrete construction
> Two pre-react basins, 0.04 MG each
> Two SBRreactor basins, 0.26 MG each, decanters, and fine bubble
diffused aeration system
> Two waste activated sludge pumps (one for each SBR basin), 2 Hp
each
> Two aerobic digesters, 0.11 MG each, and coarse bubble aeration
system
> Three 30 Hp blowers, one 20 Hp blower
> Equalization tank, 0.063 MG, with two 1,050 gpm, 10 Hp effluent
pumps
3. DISINFECTION SYSTEM
. Ultraviolet light, two banks, 18 low pressure, high intensity lamps per bank,
36 total pumps
. Install in concrete open channels, spare channel for future expansion
o 840 sq. ft. (20 ft. x 42 ft.) CMU building to house UV equipment
4, SLUDGE DEWATERING AND STORAGE
o Maintain existing sludge beds; provide improvements as needed
5. PROCESS AND YARD PIPING
6. ELECTRICAL, CONTROLS, AND INSTRUMENTATION
7. SITE WORK AND LANDSCAPING
. Pave, fencing, sidewalks, etc.
> CITY OF
JOHN DAY, OREGON TABLE
aggr%rson WASTEWATER FACILITIES PLAN 4-3
€Essoc-ates, inc. ALT. C - OPTION 1 - SCENARIO C1A -

SYSTEM IMPROVEMENT COMPONENTS
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8. OPERATIONS BUILDING

1,680 sq. ft. CMU building
Laboratory and furnishings
Office space

ADA compliant bathroom
Utility room

Control center room

9. BLOWER/GENERATOR/ELECTRICAL BUILDING

. 1,460 sq. ft. CMU building to house blowers, standby power generator
system, and electrical and control equipment

10. DEMOLITION OF EXISTING TREATMENT PLANT

CITY OF
JOHN DAY, OREGON TABLE
anderson WASTEWATER FACILITIES PLAN 4-3
ﬁgggg.gtes, inc. ALT. C - OPTION 1 - SCENARIO C1A -

CONT'D

SYSTEM IMPROVEMENT COMPONENTS
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ALTERNATIVE C
OPTION 1 - INTERMITTENT CYCLE SEQUENCING BATCH REACTOR
SCENARIO C1A - BOD AND TSS REMOVAL ONLY
PROJECT COST ESTIMATE AND PRESENT WORTH ANALYSIS (2010)

ESTIMATED CONSTRUCTION COSTS

Estimated Total
Item Description Unit Unit Price Quantity 2010 Price
1 Mobilization/Demobilization LS §$§ 265000 AllReqd § 265,000
2 Demolition of Existing Treatment Plant LS 115,000 AllReqd 115,000
3  Site Work and Landscaping LS 110,000  AllReq'd 110,000
4 New Preliminary Treatment System LS 770,000 AllReqgd 770,000
(Headworks)
5  Intermittent Cycle SBR LS 1,577,000  AllReqg'd 1,577,000
6 UV Light Disinfection System, Including LS 409,000  AllReq'd 409,000
Building
7  Blowers LS 80,000  AllReq'd 80,000
8  Blower/Generator/Electrical Building LS 234,000 AllReq'd 234,000
9  Operations Building LS 336,000 AllReqd 336,000
10 Process and Yard Piping LS 355,000 AllReqd 355,000
11 Electrical, Controls, and Instrumentation LS 485,000 AllReq'd 485,000
12 Painting LS 395,000 AliReq'd 395,000
13 Miscellaneous Metals, Grating, and LS 65,000 AliReqg'd 65,000
Handrailing
14  Site Dewatering LS 45,000 AllReq'd 45,000
Subtotal Estimated Construction Costs (2010 Dollars) $ 5,241,000
Contingency @ 10% 524,000
Total Estimated Construction Costs $ 5,765,000
OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering 1,153,000
Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000

Subtotal Other Costs $ 1,273,000

TOTAL ESTIMATED PROJECT COSTS (2010 DOLLARS) $ 7,038,000

> CITY OF
JOHN DAY, OREGON TABLE

anderson WASTEWATER FACILITIES PLAN
*E|3€Pa$e$££¥tes, ne | ALT. C - OPTION 1 - SCENARIO C1A 4-4

\_ COST ESTIMATE "/
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PRESENT WORTH ANALYSIS (2010 DOLLARS)

Item Description

Annual Cost

ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M, & R)

ALT. C - OPTION 1 - SCENARIO C1A
COST ESTIMATE

1 Labor, Including Benefits $ 65,000
2 Utilities 40,000
3 Supplies, Parts, Chemicals, Maintenance, and Repairs 20,000
4  Sampling, Testing, and Permit Fees 15,000
5  Operator Training and Certification 3,000
6  Capital Outlay 20,000
7  Replacement 35,000
Total O, M, &R $ 198,000
Present Worth O, M, & R (5%, 20 yrs.) 2,467,000
Subtotal Present Worth $ 9,505,000
SALVAGE
Estimated WWTF Salvage Value, Including Property $ 3,000,000
Present Worth of Salvage Value (5%, 20 yrs.) 1,131,000
PRESENT WORTH (2010 DOLLARS) $ 8,374,000
> CITY OF
JOHN DAY, OREGON
anf_ie son WASTEWATER FACILITIES PLAN TZBZE
K €lassociates, inc. -

CONT'D /
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ALTERNATIVE C, OPTION 1 -
INTERMITTENT CYCLE SEQUENCING BATCH REACTOR (SBR)
SCENARIO C1B - BNR - NITROGEN REMOVAL
SYSTEM IMPROVEMENT COMPONENTS

1. PRELIMINARY TREATMENT SYSTEMS (HEADWORKS)
o Vertically-mounted fine screen/washer/compactor
o New packaged Parshall flume (6-inch) flowmetering manhole
o Influent lift station
> Three pumps at 525 gpm and 7.5 Hp each
. Vortex grit removal system and grit dewatering unit
. 600 sq. ft. (20 ft. x 30 ft.) building to house screen and grit dewatering
equipment
2. BIOLOGICAL TREATMENT SYSTEM
. Intermittent cycle SBR activated sludge
> Common wall reinforced concrete construction
> Two pre-react basins, 0.04 MG each
> Two SBRreactor basins, 0.34 MG each, decanters, and fine bubble
diffused aeration system
> Two 7.5 Hp mixers per reactor basin (four total)
> Two waste activated sludge pumps (one for each SBR basin), 2 Hp
each
> Two aerobic digesters, 0.11 MG each, and coarse bubble aeration
system
> Three 40 Hp blowers, one 20 Hp blower
> Equalization tank, 0.063 MG, with two 1,050 gpm, 10 Hp effluent
pumps
3. DISINFECTION SYSTEM
o Ultraviolet light, two banks, 18 low pressure, high intensity lamps per bank,
36 total lamps
o Install in concrete open channels, spare channel for future expansion
. 840 sq. ft. (20 ft. x 42 ft.) CMU building to house UV equipment
4, SLUDGE DEWATERING AND STORAGE
. Maintain existing sludge beds; provide improvements as needed
5. PROCESS AND YARD PIPING
6. ELECTRICAL, CONTROLS, AND INSTRUMENTATION
7. SITE WORK AND LANDSCAPING

o Pave, fencing, sidewalks, etc.

CITY OF
JOHN DAY, OREGON TABLE
WASTEWATER FACILITIES PLAN
ALT. C - OPTION 1 - SCENARIO C1B 4-5

SYSTEM IMPROVEMENT COMPONENTS




8. OPERATIONS BUILDING

1,680 sq. ft. CMU building
Laboratory and furnishings
Office space

ADA compliant bathroom
Utility room

Control center room

e e e e o o

9. BLOWER/GENERATOR/ELECTRICAL BUILDING

. 1,460 sq. ft. CMU building to house blowers, standby power generator
system, and electrical and control equipment

10. DEMOLITION OF EXISTING TREATMENT PLANT

CITY OF
JOHN DAY, OREGON TABLE
angel'SON WASTEWATER FACILITIES PLAN
<PEMY s, inc. ALT. C - OPTION 1 - SCENARIO C1B 4-5

SYSTEM IMPROVEMENT COMPONENTS CONTD
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ALTERNATIVE C
OPTION 1 - INTERMITTENT CYCLE SEQUENCING BATCH REACTOR
SCENARIO C1B - BNR - NITROGEN REMOVAL
PROJECT COST ESTIMATE AND PRESENT WORTH ANALYSIS (2010)

CAPITAL IMPROVEMENT COSTS

Estimated Total
Item Description Unit Unit Price Quantity 2010 Price
1 Mobilization/Demobilization LS $ 305,000 AllReqd $ 305,000
2 Demolition of Existing Treatment Plant LS 115,000 Al Reqd 115,000
3 Site Work and Landscaping LS 110,000 All Req'd 110,000
4 New Preliminary Treatment System LS 770,000 Al Reqd 770,000
(Headworks)
5 Intermittent Cycle SBR LS 1,900,000 All Reqg'd 1,900,000
6 UV Light Disinfection System, Including LS 409,000 All Req'd 409,000
Building
7 Blowers LS 87,000 AllReq'd 87,000
8 Blower/Generator/Electrical Building LS 234,000 All Req'd 234,000
9 Operations Building LS 336,000 AllReq'd 336,000
10  Process and Yard Piping LS 355,000 AllReq'd 355,000
11 Electrical, Controls, and Instrumentation LS 485,000 All Req'd 485,000
12 Painting LS 395,000 AllReq'd 395,000
13 Miscellaneous Metals, Grating, and LS 65,000 All Req'd 65,000
Handrailing
14  Site Dewatering LS 45,000 AllReqg'd 45,000
Subtotal Estimated Construction Costs (2010 Dollars) $ 5,611,000
Contingency @ 10% 561,000
Total Estimated Construction Costs $ 6,172,000
OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering 1,234,000
Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000

Subtotal Other Costs $ 1,354,000

TOTAL ESTIMATED PROJECT COSTS (2010 DOLLARS) $ 7,526,000

> CITY OF
JOHN DAY, OREGON TABLE

angr?,rson WASTEWATER FACILITIES PLAN 4-6
wspagoc-ates, inc. ALT. C-OPTION 1 - SCENARIO C1B -

K COST ESTIMATE /
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PRESENT WORTH ANALYSIS (2010 DOLLARS)

Item Description Annual Cost
ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M, & R)
1 Labor, Including Benefits $ 65,000
2 Utilities 39,500
3 Supplies, Parts, Chemicals, Maintenance, and Repairs 20,000
4 Sampling, Testing, and Permit Fees 15,000
5 Operator Training and Certification 3,000
6 Capital Outlay 20,000
7 Replacement 35,000
Total O,M, &R $ 197,500
Present Worth O, M, & R (5%, 20 yrs.) 2,461,000
Subtotal Present Worth $ 9,987,000
SALVAGE
Estimated WWTF Salvage Value, Including Property $ 3,000,000
Present Worth of Salvage Value (5%, 20 yrs.) 1,131,000
PRESENT WORTH (2010 DOLLARS) $ 8,856,000
> CITY OF
JOHN DAY, OREGON TABLE
anderson WASTEWATER FACILITIES PLAN
& ies, nc | ALT. C- OPTION 1 - SCENARIO C1B 4-6
k COST ESTIMATE CONTD /
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ALTERNATIVE C, OPTION 1 -
INTERMITTENT CYCLE SEQUENCING BATCH REACTOR (SBR)
SCENARIO C1C - BNR - NITROGEN/PHOSPHORUS REMOVAL
SYSTEM IMPROVEMENT COMPONENTS

PRELIMINARY TREATMENT SYSTEMS (HEADWORKS)

. Vertically-mounted fine screen/washer/compactor
. New packaged Parshall flume (6-inch) flowmetering manhole
. Influent lift station
> Three pumps at 525 gpm and 7.5 Hp each
o Vortex grit removal system and grit dewatering unit
. 600 sq. ft. (20 ft. x 30 ft.) building to house screen and grit dewatering
equipment
BIOLOGICAL TREATMENT SYSTEM
o Intermittent cycle SBR activated sludge
> Common wall reinforced concrete construction
> Two pre-react basins, 0.04 MG each
> Two SBRreactor basins, 0.34 MG each, decanters, and fine bubble
diffused aeration system
> Two 7.5 Hp mixers per reactor basin (four total)
> Two waste activated sludge pumps (one for each SBR basin), 2 Hp
each
> Two aerobic digesters, 0.11 MG each, and coarse bubble aeration
system
> Three 40 Hp blowers, one 20 Hp blower
> Equalization tank, 0.063 MG, with two 1,050 gpm, 10 Hp effluent
pumps
CHEMICAL FEED SYSTEM (PHOSPHORUS REMOVAL)
o Alum or ferric chloride chemical feed system
. 300 sq. ft. CMU building to house feed equipment and chemical storage
DISINFECTION SYSTEM
. Ultraviolet light, two banks, 18 low pressure, high intensity lamps per bank,
36 total lamps
. Install in concrete open channels, spare channel for future expansion
. 840 sq. ft. (20 ft. x 42 ft.) CMU building to house UV equipment

SLUDGE DEWATERING AND STORAGE
° Maintain existing sludge beds; provide improvements as needed
PROCESS AND YARD PIPING

ELECTRICAL, CONTROLS, AND INSTRUMENTATION

CITY OF

JOHN DAY, OREGON TABLE
anderson WASTEWATER FACILITIES PLAN
pery. . .. ALT. C - OPTION 1 - SCENARIO C1C 4-7

SYSTEM IMPROVEMENT COMPONENTS




8. SITE WORK AND LANDSCAPING
o Pave, fencing, sidewalks, etc.
9. OPERATIONS BUILDING

1,680 sq. ft. CMU building
Laboratory and furnishings
Office space

ADA compliant bathroom
Utility room

Control center room

e © e o o© o

10. BLOWER/GENERATOR/ELECTRICAL BUILDING

o 1,460 sq. ft. CMU building to house blowers, standby power generator
system, and electrical and control equipment

1. DEMOLITION OF EXISTING TREATMENT PLANT

CITY OF
JOHN DAY, OREGON
WASTEWATER FACILITIES PLAN
ALT. C - OPTION 1 - SCENARIO C1C
SYSTEM IMPROVEMENT COMPONENTS
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ALTERNATIVE C
OPTION 1 - INTERMITTENT CYCLE SEQUENCING BATCH REACTOR
SCENARIO C1C - BNR - NITROGEN/PHOSPHORUS REMOVAL
PROJECT COST ESTIMATE AND PRESENT WORTH ANALYSIS (2010)

ESTIMATED CONSTRUCTION COSTS
Estimated Total

Item Description Unit Unit Price Quantity 2010 Price
1 Mobilization/Demobilization LS $ 305,000 AllReqd $ 305,000
2 Demolition of Existing Treatment Plant LS 115,000 All Req'd 115,000
3 Site Work and Landscaping LS 110,000 All Req'd 110,000
4 New Preliminary Treatment System LS 770,000 AllReq'd 770,000

(Headworks)
5 Intermittent Cycle SBR LS 1,900,000 All Reqd 1,900,000
6 UV Light Disinfection System, Including LS 409,000 All Req'd 409,000
Building
7 Blowers LS 87,000 All Req'd 87,000
8 Chemical Feed System, Including Safety LS 185,000 Al Req'd 185,000
Equipment and Building
9 Blower/Generator/Electrical Building LS 234,000 AllReqg'd 234,000
10  Operations Building LS 336,000 AllReq'd 336,000
11 Process and Yard Piping LS 355,000 AllReq'd 355,000
12  Electrical, Controls, and Instrumentation LS 485,000 AllReq'd 485,000
13 Painting LS 395,000 All Req'd 395,000
14 Miscellaneous Metals, Grating, and LS 65,000 AllReqg'd 65,000
Handrailing
15  Site Dewatering LS 45,000 AllReq'd 45,000

Subtotal Estimated Construction Costs (2010 Dollars) $ 5,796,000
Contingency @ 10% 580,000
Total Estimated Construction Costs $ 6,376,000

OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering 1,275,000
Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000

Subtotal Other Costs $ 1,395,000

TOTAL ESTIMATED PROJECT COSTS (2010 DOLLARS) $ 7,771,000

CITY OF
JOHN DAY, OREGON TABLE
agtr:ierson WASTEWATER FACILITIES PLAN 4-8
B& Vs nc. | ALT. C - OPTION 1 - SCENARIO C1C -
\_ COST ESTIMATE )
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PRESENT WORTH ANALYSIS (2010 DOLLARS)

Item Description Annual Cost

ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M, & R)
1 Labor, Including Benefits $ 65,000
2 Utilities 39,500
3 Supplies, Parts, Chemicals, Maintenance, and Repairs 38,000
4 Sampling, Testing, and Permit Fees 15,000
5  Operator Training and Certification 3,000
6 Capital Outlay 20,000
7 Replacement 35,000

Total O,M, &R $ 215,500
Present Worth O, M, & R (5%, 20 yrs.) 2,686,000
Subtotal Present Worth $ 10,457,000

SALVAGE
Estimated WWTF Salvage Value, Including Property $ 3,000,000
Present Worth of Salvage Value (5%, 20 yrs.) 1,131,000

PRESENT WORTH (2010 DOLLARS) $ 9,326,000

CITY OF
JOHN DAY, OREGON TABLE
naerson WASTEWATER FACILITIES PLAN 4-8
iates, inc. ALT. C - OPTION 1 - SCENARIO C1C -

Y
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ALTERNATIVE C, OPTION 2
MODULAR EXTENDED AERATION
SCENARIO C2A - BOD,AND TSS REMOVAL ONLY
SYSTEM IMPROVEMENT COMPONENTS

1. PRELIMINARY TREATMENT (HEADWORKS)
. Vertically-mounted fine screen/washer/compactor
. New packaged Parshall flume (6-inch) flowmetering manhole
. Influent lift station
> Three pumps at 525 gpm and 7.5 Hp each
. Vortex grit removal system and grit dewatering unit
o 600 sq. ft. (20 ft. x 30 ft.) building to house screen and grit dewatering
equipment
2. BIOLOGICAL TREATMENT SYSTEM
. Extended aeration activated sludge
> Common wall reinforced concrete construction
> 25,000-gallon selector basin
> Dual train, two-stage aeration basin design, 0.12 MG each train
(0.24 MG total volume)
> Two secondary clarifiers, 640 square feet (40 ft. x 16 ft.) each
> Two aerobic digesters, 110,000 gallons each
> Three 30 Hp blowers, one 20 Hp blower
3. DISINFECTION SYSTEM
. Ultraviolet light, two banks, 18 low pressure, high intensity lamps per bank,
36 total lamps
o Install in concrete open channels spare channel for future expansion
. 840 square foot (20 ft. x 42 ft) CMU building to house UV equipment
4. SLUDGE DEWATERING AND STORAGE
. Maintain existing sludge beds; provide improvements as needed
5. PROCESS AND YARD PIPING
6. ELECTRICAL, CONTROLS, AND INSTRUMENTATION
7. SITE WORK AND LANDSCAPING
o Paving, fencing, sidewalks, etc.
8. OPERATIONS BUILDING

1,680 sq. ft. CMU building
Laboratory and furnishings
Office space

ADA compliant bathroom
Utility room

Control center room

e © o & e o

CITY OF
JOHN DAY, OREGON TABLE
anderson WASTEWATER FACILITIES PLAN
BE e, inc. ALT. C - OPTION 2 - SCENARIO C2A 4-9

SYSTEM IMPROVEMENT COMPONENTS
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9. BLOWER/GENERATOR/ELECTRICAL BUILDING

1,460 sq. ft. CMU building to house blowers, standby power generator
system, and electrical and control equipment

10. DEMOLITION OF EXISTING TREATMENT PLANT

> CITY OF
JOHN DAY, OREGON TABLE

anderson WASTEWATER FACILITIES PLAN
P& s, inc. ALT. C - OPTION 2 - SCENARIO C2A 4-9
\ SYSTEM IMPROVEMENT COMPONENTS CONT'D
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ALTERNATIVE C
OPTION 2 - MODULAR EXTENDED AERATION
SCENARIO C2A - BOD AND TSS REMOVAL ONLY
PROJECT COST ESTIMATE AND PRESENT WORTH ANALYSIS (2010)

ESTIMATED CONSTRUCTION COSTS

COST ESTIMATE

Estimated Total
Item Description Unit Unit Price Quantity 2010 Price
1 Mobilization/Demobilization LS § 310,000 AllRegd $ 310,000
2 Demolition of Existing Treatment Plant LS 115,000 All Req'd 115,000
3 Site Work and Landscaping LS 110,000 All Req'd 110,000
4 New Preliminary Treatment System LS 770,000 AllReqg'd 770,000
(Headworks)
5 Modular Extended Aeration Treatment LS 1,880,000 All Reqg'd 1,880,000
System
6 UV Light Disinfection System, Including LS 409,000 AllReqg'd 409,000
7 Blowers LS 87,000 AllReq'd 87,000
8 Blower/Generator/Electrical Building LS 234,000 AllReq'd 234,000
9 Operations Building LS 336,000 All Reqg'd 336,000
10  Process and Yard Piping LS 385,000 AllReqd 385,000
11 Electrical, Controls, and Instrumentation LS 495,000 AllReq'd 495,000
12 Painting LS 415,000 AllReq'd 415,000
13  Miscellaneous Metals, Grating, and LS 50,000 AllReq'd 50,000
Handrailing
14  Site Dewatering LS 45,000 AllReq'd 45,000
Subtotal Estimated Construction Costs (2010 Dollars) $ 5,641,000
Contingency @ 10% 564,000
Total Estimated Construction Costs $ 6,205,000
OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering 1,241,000
Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000
Subtotal Other Costs $ 1,361,000
TOTAL ESTIMATED PROJECT COSTS (2010 DOLLARS) $ 7,566,000
> CITY OF
JOHN DAY, OREGON TABLE
anderson WASTEWATER FACILITIES PLAN
<PE€Wes,nc | ALT. C - OPTION 2 - SCENARIO C2A 4-10
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PRESENT WORTH ANALYSIS (2010 DOLLARS)

Item Description Annual Cost

ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M, & R)
1 Labor, Including Benefits $ 65,000
2 Utilities 49,000
3 Supplies, Parts, Chemicals, Maintenance, and Repairs 20,000
4 Sampling, Testing, and Permit Fees 15,000
5 Operator Training and Certification 3,000
6 Capital Outlay 20,000
7 Replacement 35,000

Total O, M,&R $ 207,000
Present Worth O, M, & R (5%, 20 yrs.) 2,580,000
Subtotal Present Worth $ 10,146,000

SALVAGE
Estimated WWTF Salvage Value, Including Property $ 3,000,000
Present Worth of Salvage Value (5%, 20 yrs.) 1,131,000

PRESENT WORTH (2010 DOLLARS) $ 9,015,000

> CITY OF
JOHN DAY, OREGON TABLE

anderson WASTEWATER FACILITIES PLAN
<REMY. . .. | ALT.C - OPTION 2 - SCENARIO C2A 4-10
\ COST ESTIMATE CONTD




ALTERNATIVE C, OPTION 2
MODULAR EXTENDED AERATION
SCENARIO C2B - BNR - NITROGEN REMOVAL
SYSTEM IMPROVEMENT COMPONENTS

1. PRELIMINARY TREATMENT (HEADWORKS)
o Vertically-mounted fine screen/washer/compactor
. New packaged Parshall flume (6-inch) flowmetering manhole
. Influent lift station
> Three pumps at 525 gpm and 7.5 Hp each
o Vortex grit removal system and grit dewatering unit
o 600 sq. ft. (20 ft. x 30 ft.) building to house screen and grit dewatering
equipment
2, BIOLOGICAL TREATMENT SYSTEM
. Extended aeration activated sludge
> Common wall reinforced concrete construction
> 25,000-gallon selector basin
> Dual train, two-stage aeration basin design, 0.185 MG each train

(0.37 MG total volume)

Two secondary clarifiers, 640 square feet (40 ft. x 16 ft.) each
Two aerobic digesters, 110,000 gallons each

Three 40 Hp blowers, one 20 Hp blower

3. DISINFECTION SYSTEM
. Ultraviolet light, two banks, 18 low pressure, high intensity lamps per bank,
36 total lamps
o Install in concrete open channels spare channel for future expansion
. 840 square foot (20 ft. x 42 ft) CMU building to house UV equipment
4. SLUDGE DEWATERING AND STORAGE
. Maintain existing sludge beds; provide improvements as needed
5. PROCESS AND YARD PIPING
6. ELECTRICAL, CONTROLS, AND INSTRUMENTATION
7. SITE WORK AND LANDSCAPING
o Paving, fencing, sidewalks, etc.
8. OPERATIONS BUILDING

1,680 sq. ft. CMU building
Laboratory and furnishings
Office space

ADA compliant bathroom
Utility room

Control center room

e o o e e o

CITY OF
JOHN DAY, OREGON TABLE
WASTEWATER FACILITIES PLAN 4 1 1

ALT. C - OPTION 2 - SCENARIO C2B
SYSTEM IMPROVEMENT COMPONENTS /
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9.

10.

BLOWER/GENERATOR/ELECTRICAL BUILDING

°

1,460 sq. ft. CMU building to house blowers, standby power generator

system, and electrical and control equipment

DEMOLITION OF EXISTING TREATMENT PLANT

CITY OF
JOHN DAY, OREGON

a@ anderson WASTEWATER FACILITIES PLAN
P& es. inc. ALT. C - OPTION 2 - SCENARIO C2B

SYSTEM IMPROVEMENT COMPONENTS

TABLE
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ALTERNATIVE C
OPTION 2 - MODULAR EXTENDED AERATION
SCENARIO C2B - BNR - NITROGEN REMOVAL
PROJECT COST ESTIMATE AND PRESENT WORTH ANALYSIS (2010)

ESTIMATED CONSTRUCTION COSTS

Estimated Total
Item Description Unit Unit Price Quantity 2010 Price
1 Mobilization/Demobilization LS $ 320,000 AllRegd $ 320,000
2 Demolition of Existing Treatment Plant LS 115,000 All Req'd 115,000
3 Site Work and Landscaping LS 110,000 AllReqg'd 110,000
4 New Preliminary Treatment System LS 770,000 AllReqd 770,000
(Headworks)
5 Modular Extended Aeration Treatment LS 2,100,000 AllReq'd 2,100,000
System
6 UV Light Disinfection System, Including LS 409,000 AllReq'd 409,000
7 Blowers LS 87,000 AllReqd 87,000
8 Blower/Generator/Electrical Building LS 234,000 AllReqd 234,000
9 Operations Building LS 336,000 AllReqd 336,000
10  Process and Yard Piping LS 405,000 AllReqd 405,000
11 Electrical, Controls, and Instrumentation LS 495,000 AllReqd 495,000
12 Painting LS 415,000 AllReqd 415,000
13  Miscellaneous Metals, Grating, and LS 50,000 AllReqd 50,000
Handrailing
14  Site Dewatering LS 45,000 AllReq'd 45,000

Subtotal Estimated Construction Costs (2010 Dollars) $ 5,891,000
Contingency @ 10% 589,000
Total Estimated Construction Costs $ 6,480,000

OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering 1,296,000

Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000

Subtotal Other Costs $ 1,416,000

TOTAL ESTIMATED PROJECT COSTS (2010 DOLLARS) $ 7,896,000

> CITY OF
JOHN DAY, OREGON TABLE
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PRESENT WORTH ANALYSIS (2010 DOLLARS)
Item Description Annual Cost
ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M, & R)
1 Labor, Including Benefits $ 65,000
2 Utilities 53,500
3 Supplies, Parts, Chemicals, Maintenance, and Repairs 20,000
4 Sampling, Testing, and Permit Fees 15,000
5 Operator Training and Certification 3,000
6 Capital Outlay 20,000
7 Replacement 35,000
Total O, M, &R $ 211,500
Present Worth O, M, & R (5%, 20 yrs.) 2,636,000
Subtotal Present Worth $ 10,532,000
SALVAGE -
Estimated WWTF Salvage Value, Including Property $ 3,250,000
Present Worth of Salvage Value (5%, 20 yrs.) 1,225,000
PRESENT WORTH (2010 DOLLARS) $ 9,307,000
> CITY OF
JOHN DAY, OREGON TABLE
anderson WASTEWATER FACILITIES PLAN
<RE e, nc | ALT. C - OPTION 2 - SCENARIO C2B 4-12
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ALTERNATIVE C, OPTION 2
MODULAR EXTENDED AERATION
SCENARIO C2C - BNR - NITROGEN/PHOSPHORUS REMOVAL
SYSTEM IMPROVEMENT COMPONENTS

1. PRELIMINARY TREATMENT (HEADWORKS)
o Vertically-mounted fine screen/washer/compactor
. New packaged Parshall flume (6-inch) flowmetering manhole
. Influent lift station
> Three pumps at 525 gpm and 7.5 Hp each
. Vortex grit removal system and grit dewatering unit
. 600 sq. ft. (20 ft. x 30 ft.) building to house screen and grit dewatering
equipment
2, BIOLOGICAL TREATMENT SYSTEM
. Extended aeration activated sludge
> Common wall reinforced concrete construction
> 16,500-gallon fermentor tank
> 16,500-gallon anaerobic selector tank
> Dual train, two-stage aeration basin design, 0.185 MG each train
(0.37 MG total volume)
> Two secondary clarifiers, 640 square feet (40 ft. x 16 ft.) each
> Two aerobic digesters, 110,000 gallons each
> Three 40 Hp blowers, one 20 Hp blower
3. DISINFECTION SYSTEM
. Ultraviolet light, two banks, 18 low pressure, high intensity lamps per bank,
36 total lamps
. Install in concrete open channels spare channel for future expansion
. 840 square foot (20 ft. x 42 ft) CMU building to house UV equipment
4. SLUDGE DEWATERING AND STORAGE
. Maintain existing sludge beds; provide improvements as needed
5. PROCESS AND YARD PIPING
6. ELECTRICAL, CONTROLS, AND INSTRUMENTATION
7. SITE WORK AND LANDSCAPING
. Paving, fencing, sidewalks, etc.
> CITY OF
JOHN DAY, OREGON TABLE
aggerson WASTEWATER FACILITIES PLAN 4-13
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8. OPERATIONS BUILDING

Office space

Utility room

e o o o o o

1,680 sqg. ft. CMU building
Laboratory and furnishings

ADA compliant bathroom
Control center room

BLOWER/GENERATOR/ELECTRICAL BUILDING

. 1,460 sq. ft. CMU building to house blowers, standby power generator
system, and electrical and control equipment

10. DEMOLITION OF EXISTING TREATMENT PLANT

>

\.

ange son
slassociates, inc.

CITY OF
JOHN DAY, OREGON

WASTEWATER FACILITIES PLAN
ALT. C - OPTION 2 - SCENARIO C2C
SYSTEM IMPROVEMENT COMPONENTS
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ALTERNATIVE C
OPTION 2 - MODULAR EXTENDED AERATION
SCENARIO C2C - BNR - NITROGEN/PHOSPHORUS REMOVAL
PROJECT COST ESTIMATE AND PRESENT WORTH ANALYSIS (2010)
ESTIMATED CONSTRUCTION COSTS
Estimated Total
Item Description Unit Unit Price Quantity 2010 Price
1 Mobilization/Demobilization LS §$ 325,000 AllRegqd $ 325,000
2 Demolition of Existing Treatment Plant LS 115,000  All Req'd 115,000
3 Site Work and Landscaping LS 110,000 All Req'd 110,000
4 New Preliminary Treatment System LS 770,000 AllReq'd 770,000
(Headworks)
5 Modular Extended Aeration Treatment LS 2,200,000 All Reqg'd 2,200,000
System
6 UV Light Disinfection System, Including LS 409,000 AllReqd 409,000
Building
7 Blowers LS 87,000 AllReqd 87,000
8 Blower/Generator/Electrical Building LS 234,000 AllReq'd 234,000
9 Operations Building LS 336,000  All Req'd 336,000
10  Process and Yard Piping LS 405,000 AllReqd 405,000
11 Electrical, Controls, and Instrumentation LS 495,000 AllReq'd 495,000
12 Painting LS 415,000 AllReq'd 415,000
13 Miscellaneous Metals, Grating, and LS 50,000 AllReq'd 50,000
Handrailing
14  Site Dewatering LS 45,000 AllReqd 45,000
Subtotal Estimated Construction Costs (2010 Dollars) $ 5,996,000
Contingency @ 10% 600,000
Total Estimated Construction Costs $ 6,596,000
OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering 1,319,000
Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000
Subtotal Other Costs $ 1,439,000
TOTAL ESTIMATED PROJECT COSTS (2010 DOLLARS) $ 8,035,000
> CITY OF
JOHN DAY, OREGON
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PRESENT WORTH ANALYSIS (2010 DOLLARS)

Item Description Annual Cost

ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M, & R)
1 Labor, Including Benefits $ 65,000
2 Utilities 53,500
3 Supplies, Parts, Chemicals, Maintenance, and Repairs 20,000
4 Sampling, Testing, and Permit Fees 15,000
5 Operator Training and Certification 3,000
6 Capital Outlay 20,000
7 Replacement 35,000

Total O, M, &R $ 211,500
Present Worth O, M, & R (5%, 20 yrs.) 2,636,000
Subtotal Present Worth $ 10,671,000

SALVAGE
Estimated WWTF Salvage Value, Including Property $ 3,250,000
Present Worth of Salvage Value (5%, 20 yrs.) 1,225,000

PRESENT WORTH (2010 DOLLARS) $ 9,446,000

CITY OF
> JOHN DAY, OREGON TABLE
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eB&Yesnc | ALT. C- OPTION 2 - SCENARIO +-14
K C2C COST ESTIMATE /




-

ALTERNATIVE C, OPTION 3
INTEGRATED SLUDGE SEQUENCING BATCH REACTOR (SBR)
SCENARIO C3A - BNR - NITROGEN REMOVAL
SYSTEM IMPROVEMENT COMPONENTS

1. PRELIMINARY TREATMENT (HEADWORKS)
. Vertically-mounted fine screen/washer/compactor
o New packaged Parshall flume (6-inch) flowmetering manhole
o Influent lift station
> Three pumps at 525 gpm and 7.5 Hp each
. Vortex grit removal system and grit dewatering unit
. 600 sq. ft. (20 ft. x 30 ft.) building to house screen and grit dewatering
equipment
2. BIOLOGICAL TREATMENT SYSTEM
o Integrated sludge SBR activated sludge
> Common wall reinforced concrete construction
> Two anaerobic reactors, 0.12 MG each
> Two surge reactor basins, 0.075 MG each, with one 20 Hp transfer
pump for each reactor basin and two 5 Hp auxiliary transfer
> Two SBR reactor basins, 0.24 MG each, decanters, four 30 Hp
blowers, jet aeration system
> One effluent equalization basin, 0.062 MG with two 10 Hp, 1,050
gpm effluent pumps
3. DISINFECTION SYSTEM
° Ultraviolet light, two banks, 18 low pressure, high intensity lamps per bank,
36 total lamps
. Install in concrete open channels, spare channel for future expansion
o 840 sq. ft. (20-foot by 42-foot) CMU building to house UV equipment
4, SLUDGE DEWATERING AND STORAGE
o Maintain existing sludge beds; provide improvements as needed
5. PROCESS AND YARD PIPING
6. ELECTRICAL, CONTROLS, AND INSTRUMENTATION
7. SITE WORK AND LANDSCAPING

. Pave, fencing, sidewalks, etc.

CITY OF

> JOHN DAY, OREGON TABLE
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OPERATIONS BUILDING

Office space

Utility room

e o e o o o

1,680 sq. ft. CMU building
Laboratory and furnishings

ADA compliant bathroom

Control center room

BLOWER/GENERATOR/ELECTRICAL BUILDING

o 1,460 sq. ft. CMU building to house blowers, standby power generator
system, and electrical and control equipment

DEMOLITION OF EXISTING TREATMENT PLANT

>

anderson WASTEWATER FACILITIES PLAN
assgc:.ates, inc. ALT. C - OPTION 3 - SCENARIO C3A
SYSTEM IMPROVEMENT COMPONENTS
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ALTERNATIVE C
OPTION 3 - INTEGRATED SLUDGE SBR
SCENARIO C3A - BNR - NITROGEN REMOVAL
PROJECT COST ESTIMATE AND PRESENT WORTH ANALYSIS (2010)

ESTIMATED CONSTRUCTION COSTS
Estimated Total

Item Description Unit Unit Price Quantity 2010 Price
1 Mobilization/Demobilization LS $ 300,000 AllRegd $ 300,000
2 Demolition of Existing Treatment Plant LS 115,000  AllReqg'd 115,000
3 Site Work and Landscaping LS 110,000 Al Req'd 110,000
4 New Preliminary Treatment System LS 770,000 AllReq'd 770,000

(Headworks)
5 Integrated Sludge SBR Treatment System LS 1,875,000 AllReq'd 1,875,000
6 UV Light Disinfection System, Including LS 409,000  AllReq'd 409,000
Building
7 Blowers LS 80,000 AllReqd 80,000
8 Blower/Generator/Electrical Building LS 234,000 AllReqd 234,000
9 Operations Building LS 336,000 AllReqd 336,000
10  Process and Yard Piping LS 385,000 AllReq'd 385,000
(N Electrical, Controls, and Instrumentation LS 495,000 AllReq'd 495,000
12 Painting LS 395,000 AliReq'd 395,000
13  Miscellaneous Metals, Grating, and LS 50,000 AllReq'd 50,000
Handrailing
14  Site Dewatering LS 45,000 AllReq'd 45,000

Subtotal Estimated Construction Costs (2010 Dollars) $ 5,599,000
Contingency @ 10% 560,000
Total Estimated Construction Costs $ 6,159,000

OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering 1,232,000
Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000

Subtotal Other Costs $ 1,352,000

TOTAL ESTIMATED PROJECT COSTS (2010 DOLLARS) $ 7,511,000

> CITY OF
JOHN DAY, OREGON TABLE
anderson WASTEWATER FACILITIES PLAN
<PEMY. . nc | ALT. C- OPTION 3 - SCENARIO C3A 4-16
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PRESENT WORTH ANALYSIS (2010 DOLLARS)

Item Description Annual Cost

ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M, & R)
1 Labor, Including Benefits $ 65,000
2 Utilities 36,500
3 Supplies, Parts, Chemicals, Maintenance, and Repairs 20,000
4 Sampling, Testing, and Permit Fees 15,000
5 Operator Training and Certification 3,000
6  Capital Outlay 20,000
7 Replacement 35,000

Total O, M, &R $ 194,500
Present Worth O, M, & R (6%, 20 yrs.) 2,424,000
Subtotal Present Worth $ 9,935,000

SALVAGE )
Estimated WWTF Salvage Value, Including Property 3,000,000
Present Worth of Salvage Value (5%, 20 yrs.) 1,131,000

PRESENT WORTH (2010 DOLLARS) $ 8,804,000

> CITY OF
JOHN DAY, OREGON
anderson WASTEWATER FACILITIES PLAN TABLE
eB&Mes,nc | ALT. C- OPTION 3 - SCENARIO C3A 4-16
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ALTERNATIVE C, OPTION 3
INTEGRATED SLUDGE SEQUENCING BATCH REACTOR (SBR)
SCENARIO C3B - BNR - NITROGEN/PHOSPHORUS REMOVAL
SYSTEM IMPROVEMENT COMPONENTS

1. PRELIMINARY TREATMENT (HEADWORKS)
. Vertically-mounted fine screen/washer/compactor
. New packaged Parshall flume (6-inch) flowmetering manhole
. Influent lift station
> Three pumps at 525 gpm and 7.5 Hp each
o Vortex grit removal system and grit dewatering unit
. 600 sq. ft. (20 ft. x 30 ft.) building to house screen and grit dewatering
equipment
2. BIOLOGICAL TREATMENT SYSTEM
. Integrated sludge SBR activated sludge
> Common wall reinforced concrete construction
> Two anaerobic reactors, 0.12 MG each
> Two surge reactor basins, 0.075 MG each, with one 20 Hp transfer
pump for each reactor basin and two 5 Hp auxiliary transfer
> Two SBR reactor basins, 0.24 MG each, decanters, four 30 Hp
blowers, jet aeration system
> One effluent equalization basin, 0.062 MG with two 10 Hp, 1,050
gpm effluent pumps
3. CHEMICAL FEED SYSTEM (PHOSPHORUS REMOVAL)
o Alum or ferric chloride chemical feed system
o 300 sq. ft. CMU building to house chemical feed system and chemical
storage
4. DISINFECTION SYSTEM
o Ultraviolet light, two banks, 18 low pressure, high intensity lamps per bank,
36 total lamps
. Install in concrete open channels, spare channel for future expansion
o 840 sq. ft. (20-foot by 42-foot) CMU building to house UV equipment
5. SLUDGE DEWATERING AND STORAGE
o Maintain existing sludge beds; provide improvements as needed
6. PROCESS AND YARD PIPING
7. ELECTRICAL, CONTROLS, AND INSTRUMENTATION
8. SITE WORK AND LANDSCAPING
. Pave, fencing, sidewalks, etc.
CITY OF
JOHN DAY, OREGON
TABLE
@ anderson WASTEWATER FACILITIES PLAN
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9. OPERATIONS BUILDING

1,680 sq. ft. CMU building
Laboratory and furnishings
Office space

ADA compliant bathroom
Utility room

Control center room

e o o o o o

10. BLOWER/GENERATOR/ELECTRICAL BUILDING

. 1,460 sq. ft. CMU building to house blowers, standby power generator
system, and electrical and control equipment

1. DEMOLITION OF EXISTING TREATMENT PLANT

CITY OF
JOHN DAY, OREGON TABLE
WASTEWATER FACILITIES PLAN
ALT. C - OPTION 3 - SCENARIO C3B 4-17
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COST ESTIMATE

ALTERNATIVE C
OPTION 3 - INTEGRATED SLUDGE SBR
SCENARIO C3B - BNR - NITROGEN/PHOSPHORUS REMOVAL
PROJECT COST ESTIMATE AND PRESENT WORTH ANALYSIS (2010)
ESTIMATED CONSTRUCTION COSTS
Estimated Total
Item Description Unit Unit Price Quantity 2010 Price
1 Mobilization/Demobilization Ls § 310,000 AllReqd $ 310,000
2 Demolition of Existing Treatment Plant LS 115,000 AllReqd 115,000
3 Site Work and Landscaping LS 110,000  AliReq'd 110,000
4 New Preliminary Treatment System LS 770,000 AllReqd 770,000
(Headworks)
5 Integrated Sludge SBR Treatment System LS 1,875,000  AllReq'd 1,875,000
6 UV Light Disinfection System, Including LS 409,000  AllReqd 409,000
Building
7 Blowers LS 80,000 AllReqd 80,000
8 Chemical Feed System, Including Safety LS 185,000 AllReq'd 185,000
Equipment and Building
9 Blower/Generator/Electrical Building LS 234,000 AllReqd 234,000
10  Operations Building LS 336,000 AllReq'd 336,000
11 Process and Yard Piping LS 385,000 AllReq'd 385,000
12  Electrical, Controls, and Instrumentation LS 495,000 AllReqgd 495,000
13 Painting LS 395,000 AllReqg'd 395,000
14  Miscellaneous Metals, Grating, and LS 50,000 AllReqg'd 50,000
Handrailing
15  Site Dewatering LS 45,000 AllReq'd 45,000
Subtotal Estimated Construction Costs (2010 Dollars) $ 5,794,000
Contingency @ 10% 579,000
Total Estimated Construction Costs $ 6,373,000
OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering 1,275,000
Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000
Subtotal Other Costs $ 1,395,000
TOTAL ESTIMATED PROJECT COSTS (2010 DOLLARS) $ 7,768,000
> CITY OF
JOHN DAY, OREGON
@) an‘rilerSC’n WASTEWATER FACILITIES PLAN ZA,? IéE
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PRESENT WORTH ANALYSIS (2010 DOLLARS)

Item Description

Annual Cost

ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M, & R)
1 Labor, Including Benefits

Utilities

Supplies, Parts, Chemicals, Maintenance, and Repairs

Sampling, Testing, and Permit Fees

Operator Training and Certification

Capital Outlay

Replacement

N O ot WwN

Total O, M, & R
Present Worth O, M, & R (5%, 20 yrs.)
Subtotal Present Worth
SALVAGE
Estimated WWTF Salvage Value, Including Property
Present Worth of Salvage Value (5%, 20 yrs.)

65,000
36,500
38,000
15,000
3,000
20,000
35,000
$
2,648,000

212,500

$10,416,000

$ 3,000,000
1,131,000

PRESENT WORTH (2010 DOLLARS) §$ 9,285,000

CITY OF

JOHN DAY, OREGON
WASTEWATER FACILITIES PLAN

ALT. C - OPTION 3 - SCENARIO C3B
COST ESTIMATE
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ALTERNATIVE C, OPTION 4
PHASE ISOLATION OXIDATION DITCH
SCENARIO C4A - BNR - NITROGEN REMOVAL
SYSTEM IMPROVEMENT COMPONENTS

PRELIMINARY TREATMENT (HEADWORKS)

o Vertically-mounted fine screen/washer/compactor

. New packaged Parshall flume (6-inch) flowmetering manhole

. Influent lift station
> Three pumps at 525 gpm and 7.5 Hp each

. Vortex grit removal system and grit dewatering unit

. 600 sq. ft. (20 ft. x 30 ft.) building to house screen and grit dewatering
equipment

\_

2. BIOLOGICAL TREATMENT SYSTEM
o Phase isolation oxidation ditch activated sludge
> Two reactor basins, 0.23 MG each: two 20 Hp aeration rotors in
each basin (40 Hp installed in each reactor basin)
> One 4 Hp mixer in each basin (two total)
> Automatic influent distributor
> Motor-actuated adjustable effluent weirs
> WAS pump station
3. DISINFECTION SYSTEM
. Ultraviolet light, two banks, 18 low pressure, high intensity lamps per bank,
36 total lamps
. Install in concrete open channels, spare channel for future expansion
o 840 sq. ft. (20 ft. x 42 ft.) CMU building to house UV equipment
4, AEROBIC DIGESTERS
o Two reactors: 110,000 gallons each
o Three blowers: 20 Hp each
. Coarse bubble aerator system
5. SLUDGE DEWATERING AND STORAGE
. Maintain existing sludge beds; provide improvements as needed
6. PROCESS AND YARD PIPING
7. ELECTRICAL, CONTROLS, AND INSTRUMENTATION
8. SITE WORK AND LANDSCAPING
. Paving, fencing, sidewalks, etc.
> CITY OF
d JOHN DAY, OREGON TABLE
agrre}:,rson WASTEWATER FACILITIES PLAN 4-19
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1.

OPERATIONS BUILDING

1,680 sq. ft. CMU building
Laboratory and furnishings
Office space

ADA compliant bathroom
Utility room

Control center room

e o © o e o

BLOWER/GENERATOR/ELECTRICAL BUILDING

o 1,460 sq. ft. CMU building to house blowers, standby power generator
system, and electrical and control equipment

DEMOLITION OF EXISTING TREATMENT PLANT

Y

Q)

CITY OF
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ESTIMATED CONSTRUCTION COSTS

ALTERNATIVE C

OPTION 4 - PHASED ISOLATION OXIDATION DITCH
SCENARIO C4A - BNR - NITROGEN REMOVAL
PROJECT COST ESTIMATE AND PRESENT WORTH ANALYSIS (2010)

\ eBE s nc | ALT. C- OPTION 4 - SCENARIO C4A

COST ESTIMATE

Estimated Total
Item Description Unit Unit Price  Quantity 2010 Price
1 Mobilization/Demobilization LS $ 315,000 AllReqd $ 315,000
2 Demolition of Existing Treatment Plant LS 115,000 All Req'd 115,000
3 Site Work and Landscaping LS 110,000 All Req'd 110,000
4 New Preliminary Treatment System LS 770,000 AllReq'd 770,000
(Headworks)
5 Phased Isolation Oxidation Ditch LS 1,680,000 All Req'd 1,680,000
Treatment System
6 UV Light Disinfection System, Including LS 409,000 AllReqd 409,000
Building :
7 Blowers LS 65,000 All Reqg'd 65,000
8  Aerobic Digesters 460,000 AllReq'd 460,000
9 Blower/Generator/Electrical Building LS 234,000 All Req'd 234,000
10  Operations Building LS 336,000 AllReq'd 336,000
11 Process and Yard Piping LS 365,000 All Req'd 365,000
12  Electrical, Controls, and Instrumentation LS 495,000 AllReq'd 495,000
13 Painting LS 395,000 AllReq'd 395,000
14 Miscellaneous Metals, Grating, and LS 50,000 AllReq'd 50,000
Handrailing
15  Site Dewatering LS 45,000 AllReq'd 45,000
Subtotal Estimated Construction Costs (2010 Dollars) $ 5,844,000
Contingency @ 10% 584,000
Total Estimated Construction Costs $ 6,428,000
OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering 1,286,000
Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000
Subtotal Other Costs $ 1,406,000
TOTAL ESTIMATED PROJECT COSTS (2010 DOLLARS) $ 7,834,000
> CITY OF
JOHN DAY, OREGON
angerson WASTEWATER FACILITIES PLAN ;f;le
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PRESENT WORTH ANALYSIS (2010 DOLLARS)

ltem Description Annual Cost

ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M, &R)
1 Labor, Including Benefits $ 65,000
2 Utilities 42,500
3 Supplies, Parts, Chemicals, Maintenance, and Repairs 20,000
4 Sampling, Testing, and Permit Fees 15,000
5 Operator Training and Certification 3,000
6 Capital Outlay 20,000
7 Replacement 35,000

Total O, M, &R $ 200,500
Present Worth O, M, & R (5%, 20 yrs.) 2,499,000
Subtotal Present Worth _$ 10,333,000

SALVAGE
Estimated WWTF Salvage Value, Including Property $ 3,250,000
Present Worth of Salvage Value (5%, 20 yrs.) 1,225,000

PRESENT WORTH (2010 DOLLARS) $ 9,108,000

> CITY OF
JOHN DAY, OREGON TABLE
angerSOH WASTEWATER FACILITIES PLAN 4-20
€lassociates,inc. § ALT. C - OPTION 4 - SCENARIO C4A CJNT,D
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ALTERNATIVE C, OPTION 4
PHASE ISOLATION OXIDATION DITCH
SCENARIO C4B - BNR - NITROGEN/PHOSPHORUS REMOVAL
SYSTEM IMPROVEMENT COMPONENTS
1. PRELIMINARY TREATMENT (HEADWORKS)
o Vertically-mounted fine screen/washer/compactor
o New packaged Parshall flume (6-inch) flowmetering manhole
. Influent lift station
> Three pumps at 525 gpm and 7.5 Hp each
o Vortex grit removal system and grit dewatering unit
o 600 sq. ft. (20 ft. x 30 ft.) building to house screen and grit dewatering
equipment
2. BIOLOGICAL TREATMENT SYSTEM
. Phase isolation oxidation ditch activated sludge
> 3-stage anaerobic selector, 2 Hp mixer installed in each stage
(three total)
> Two reactor basins, 0.23 MG each: two 20 Hp aeration rotors in
each basin (40 Hp installed in each reactor basin)
> One 4 Hp mixer in each basin (two total)
> Automatic influent distributor
> Motor-actuated adjustable effluent weirs
> WAS pump station
> RAS pump station
3. DISINFECTION SYSTEM
. Ultraviolet light, two banks, 18 low pressure, high intensity lamps per bank,
36 total lamps
o Install in concrete open channels, spare channel for future expansion
o 840 sq. ft. (20 ft. x 42 ft.) CMU building to house UV equipment
4. AEROBIC DIGESTERS
. Two reactors: 110,000 gallons each
. Three blowers: 20 Hp each
. Coarse bubble aerator system
5. SLUDGE DEWATERING AND STORAGE
. Maintain existing sludge beds; provide improvements as needed
6. PROCESS AND YARD PIPING
7. ELECTRICAL, CONTROLS, AND INSTRUMENTATION
8. SITE WORK AND LANDSCAPING
o Paving, fencing, sidewalks, etc.
CITY OF
JOHN DAY, OREGON TABLE
aggr%rson WASTEWATER FACILITIES PLAN 4-21
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OPERATIONS BUILDING

1,680 sq. ft. CMU building
Laboratory and furnishings
Office space

ADA compliant bathroom
Utility room

Control center room

e o o o o o

BLOWER/GENERATOR/ELECTRICAL BUILDING

. 1,460 sqg. ft. CMU building to house blowers, standby power generator
system, and electrical and control equipment

DEMOLITION OF EXISTING TREATMENT PLANT

CITY OF
JOHN DAY, OREGON TABLE
nderson WASTEWATER FACILITIES PLAN
ssgc.ates, nc. ALT. C - OPTION 4 - SCENARIO C4B 4-21
SYSTEM IMPROVEMENT COMPONENTS CONT'D j
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ALTERNATIVE C
OPTION 4 - PHASED ISOLATION OXIDATION DITCH
SCENARIO C4B - BNR - NITROGEN/PHOSPHORUS REMOVAL
PROJECT COST ESTIMATE AND PRESENT WORTH ANALYSIS (2010)
ESTIMATED CONSTRUCTION COSTS
Estimated Total
Item Description Unit Unit Price Quantity 2010 Price
1 Mobilization/Demobilization LS § 335,000 AllRegd $ 335,000
2 Demolition of Existing Treatment Plant LS 115,000 AllReq'd 115,000
3 Site Work and Landscaping LS 110,000 AllReqd 110,000
4 New Preliminary Treatment System LS 770,000 AllReq'd 770,000
(Headworks)
5 Phased Isolation Oxidation Ditch LS 2,000,000 AllReq'd 2,000,000
Treatment System
6 UV Light Disinfection System, Including LS 409,000 AllReqd 409,000
Building
7 Blowers LS 65,000 AllReq'd 65,000
8 Aerobic Digesters 460,000 AllReqg'd 460,000
9 Blower/Generator/Electrical Building LS 234,000 AllReqg'd 234,000
10  Operations Building LS 336,000 AllReq'd 336,000
11 Process and Yard Piping LS 400,000 AllReqgd 400,000
12  Electrical, Controls, and Instrumentation LS 495,000 AllReq'd 495,000
13 Painting LS 395,000 AllReq'd 395,000
14  Miscellaneous Metals, Grating, and LS 50,000 AllReqd 50,000
Handrailing
15  Site Dewatering LS 45,000 AllReqd 45,000
Subtotal Estimated Construction Costs (2010 Dollars) $ 6,219,000
Contingency @ 10% 622,000
Total Estimated Construction Costs $ 6,841,000
OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering 1,368,000
Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000
Subtotal Other Costs $ 1,488,000
TOTAL ESTIMATED PROJECT COSTS (2010 DOLLARS) $ 8,329,000
> CITY OF
JOHN DAY, OREGON TABLE
anﬂ%rson WASTEWATER FACILITIES PLAN 4-22
Elassociates,inc. § - AL T. C - OPTION 4 - SCENARIO C4B

COST ESTIMATE
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PRESENT WORTH ANALYSIS (2010 DOLLARS)

Item Description Annual Cost

ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M. & R)
1 Labor, Including Benefits $ 65,000
2 Utilities 49,000
3 Supplies, Parts, Chemicals, Maintenance, and Repairs 20,000
4 Sampling, Testing, and Permit Fees 15,000
5 Operator Training and Certification 3,000
6  Capital Outlay 20,000
7 Replacement 35,000

Total O, M, &R $ 207,000
Present Worth O, M, & R (5%, 20 yrs.) 2,580,000
Subtotal Present Worth _$ 10,909,000

SALVAGE
Estimated WWTF Salvage Value, Including Property $ 3,250,000
Present Worth of Salvage Value (5%, 20 yrs.) 1,225,000

PRESENT WORTH (2010 DOLLARS) $ 9,684,000

> CITY OF
JOHN DAY, OREGON

TABLE
anﬂ%rson WASTEWATER FACILITIES PLAN
<R& e, nc | ALT. C - OPTION 4 - SCENARIO C4B 4-22

\_ COST ESTIMATE o )
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ALTERNATIVE C, OPTION 5
MEMBRANE BIOREACTOR (MBR)
SCENARIO C5A - BNR - NITROGEN REMOVAL
SYSTEM IMPROVEMENT COMPONENTS

PRELIMINARY TREATMENT (HEADWORKS)

. Vertically-mounted fine screen/washer/compactor

e New packaged Parshall flume (6-inch) flowmetering manhole

. Influent lift station
4 Three pumps at 525 gpm and 7.5 Hp each

o Vortex grit removal system and grit dewatering unit

. 600 sq. ft. (20 ft. x 30 ft.) building to house screen and grit dewatering
equipment

SYSTEM IMPROVEMENT COMPONENTS

2. BIOLOGICAL TREATMENT SYSTEM
o MBR activated sludge
> Common-wall concrete construction
> Two anoxic reactors, 36,000 gallons each, with two 10 Hp feed-
forward pumps for each reactor basin and one 5 Hp mixer in each
reactor
» Two pre-aerator basins, 9,000 gallons each, two 5 Hp blowers, fine
bubble diffused air system
> Two MBR basins with 8 flat plate type submerged membranes per
basin (16 total), two 75 Hp blowers, fine bubble aeration system,
permeate pumps, membrane chemical cleaning system
> Two aerobic digesters, 110,000 gallons each with two 20 Hp
blowers, coarse bubble aeration system
3. DISINFECTION SYSTEM
o Ultraviolet light, two banks, 18 low pressure, high intensity lamps per bank,
36 total lamps
. Install in concrete open channels, spare channel for future expansion
o 840 sq. ft. (20-foot by 42-foot) CMU building to house UV equipment
4, SLUDGE DEWATERING AND STORAGE
. Maintain existing sludge beds; provide improvements as needed
5. PROCESS AND YARD PIPING
6. ELECTRICAL, CONTROLS, AND INSTRUMENTATION
7. SITE WORK AND LANDSCAPING
. Pave, fencing, sidewalks, etc.
> CITY OF
JOHN DAY, OREGON TABLE
@ anderson WASTEWATER FACILITIES PLAN
k AL (V. ALT. C - OPTION 5 - SCENARIO C5A 4-23




OPERATIONS BUILDING \

1,680 sq. ft. CMU building
Laboratory and furnishings
Office space

ADA compliant bathroom
Utility room

Control center room

BLOWER/GENERATOR/ELECTRICAL BUILDING

. 1,460 sq. ft. CMU building to house blowers, standby power generator
system, and electrical and control equipment

DEMOLITION OF EXISTING TREATMENT PLANT

CITY OF
JOHN DAY, OREGON TABLE
andeI’SOH WASTEWATER FACILITIES PLAN
REY, . . ALT. C - OPTION 5 - SCENARIO C5A 4-23

SYSTEM IMPROVEMENT COMPONENTS CONT'D /
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ALTERNATIVE C - OPTION 5 - MEMBRANE BIOREACTOR
SCENARIO C5A - BNR - NITROGEN REMOVAL

ESTIMATED CONSTRUCTION COSTS

Estimated Total
item Description Unit Unit Price Quantity 2010 Price
1 Mobilization/Demobilization LS § 310,000 AllRegqd $ 310,000
2 Demolition of Existing Treatment Plant LS 115,000 All Req'd 115,000
3 Site Work and Landscaping LS 110,000 AllReqd 110,000
4 New Preliminary Treatment System LS 625,000 AllReq'd 625,000
(Headworks)
5 MBR Treatment System Equipment LS 2,500,000 AllReq'd 2,500,000
Package Including Contractor Markup and
Installation
6 MBR Treatment System and Aerobic 680,000 All Req'd 680,000
Digester Concrete Structure
7 UV Light Disinfection System, Including LS 409,000 AllReqg'd 409,000
Building
8 Blower/Generator/Electrical Building LS 234,000 AllReqd 234,000
9 Operations Building LS 336,000 AllReqg'd 336,000
10  Process and Yard Piping LS 350,000 AllReq'd 350,000
11 Electrical, Controls, and Instrumentation LS 495,000 AllReq'd 495,000
12 Painting LS 365,000 AllReq'd 365,000
13 Miscellaneous Metals, Grating and LS 50,000 AllReqg'd 50,000
Handrailing
14  Site Dewatering LS 45000 AllReq'd 45,000
Subtotal Estimated Construction Costs (2010 Dollars) $ 6,624,000
Contingency @ 10% 662,000
Total Estimated Construction Costs $ 7,286,000
OTHER PROJECT COSTS
Preliminary, Design, and Construction Engineering $ 1,457,000
Environmental and Permitting 45,000
Funding Acquisition 30,000
Legal and Funding Administration 45,000

Subtotal Other Costs $ 1,577,000

TOTAL ESTIMATED PROJECT COSTS (2010 DOLLARS) $ 8,863,000

> CITY OF
JOHN DAY, OREGON TABLE

ang rson WASTEWATER FACILITIES PLAN 4-24
ﬁpaé.eso ates,inc. | ALT. C - OPTION 5 - SCENARIO C5A B

\_ COST ESTIMATE -/

(1]
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PRESENT WORTH ANALYSIS (2010 DOLLARS)

Item Description Annual Cost
ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT (O, M, & R)

1 Labor, Including Benefits $ 65,000
2 Utilities 45,000
3 Supplies, Parts, Chemicals, Maintenance, and Repairs 35,000
4 Sampling, Testing, and Permit Fees 15,000
5 Operator Training and Certification 3,000
6 Capital Outlay 20,000
7 Replacement 35,000
Total O,M, &R $ 218,000
Present Worth O, M, & R (5%, 20 yrs.) 2,717,000
Subtotal Present Worth $ 11,580,000

SALVAGE -
Estimated WWTF Salvage Value, Including Property $ 3,000,000
Present Worth of Salvage Value (5%, 20 yrs.) 1,131,000

PRESENT WORTH (2010 DOLLARS) $ 10,449,000

CITY OF

> JOHN DAY, OREGON TABLE
anderson WASTEWATER FACILITIES PLAN
€

B&iesne | ALT. C- OPTION 5 - SCENARIO C5A 4-24
COST ESTIMATE -/




SUMMARY

PROJECT COST ESTIMATE AND PRESENT WORTH VALUE

ALTERNATIVE A - DO NOTHING

systems utilizing aerobic digestion. To
provide the systems with anaerobic
digestion is estimated to cost an

\ additional $625,000.

aggierson
\Qfgsso';gtes, inc.

WASTEWATER FACILITIES PLAN
PROJECT COST ESTIMATE AND
PRESENT WORTH VALUE

Estimated Total Estimated | Total Estimated
Construction Cost| Project Cost Annual Present Worth
(2010 Dollars) (2010 Dollars) O, M&R (2010 Dollars)
$0 $0 $350,000 N/A
ALTERNATIVE B1 - IMPROVE EXISTING WASTEWATER TREATMENT FACILITY /
ALTERNATIVE B2 - UPGRADE EXISTING WASTEWATER TREATMENT FACILITY
Estimated Total Estimated | Total Estimated
Construction Cost Project Cost Annual Present Worth
(2010 Dollars) (2010 Dollars) O, M &R (2010 Dollars)
Alternative B1 - BOD and TSS Removal Only $3,430,000 $4,569,000 $213,000 $6,281,000
Alternative B2 - BOD and TSS Removal Only $6,029,000 $7,218,000 $203,000 $8,806,000
ALTERNATIVE C - NEW ACTIVATED SLUDGE MECHANICAL WASTEWATER TREATMENT FACILITY
Estimated Total Estimated | Total Estimated
Construction Cost| Project Cost Annual Present Worth
(2010 Dc.»llars)1 (2010 Dollars) O, M, &R (2010 Dollars)
Option 1 - Intermittent Cycle Sequencing Batch Reactor
Scenario C1A - BOD and TSS Removal Only $5,765,000 $7,038,000 $198,000 $8,374,000
Scenario C1B - BNR - Nitrogen Removal $6,172,000 $7,526,000 $197,500 $8,856,000
Scenario C1C - BNR - Nitrogen/Phosphorus Removal $6,376,000 $7,771,000 $215,500 $9,326,000
Option 2 - Modular Extended Aeration
Scenario C2A - BOD and TSS Removal Only $6,205,000 $7,566,000 $207,000 $9,015,000
Scenario C2B - BNR - Nitrogen Removal $6,480,000 $7,896,000 $211,500 $9,307,000
Scenario C2C - BNR - Nitrogen/Phosphorus Removal $6,056,000 $8,035,000 $211,500 $9,446, 000
Option 3 - Integrated Sludge SBR
Scenario C3A - BNR - Nitrogen Removal $6,159,000 $7,511,000 $194,500 $8,804,000
Scenario C3B - Nitrogen/Phosphorus Removal $6,373,000 $7,768,000 $212,500 $9,285,000
Option 4 - Phased Isolation Oxidation Ditch
Scenario C4A - BNR - Nitrogen Removal $6,428,000 $7,834,000 $200,500 $9,108,000
Scenario C4B - BNR - Nitrogen/Phosphorus Removal $6,841,000 $8,329,000 $207,000 $9,684,000
Option 5 - Membrane Bioreactor
Scenario C5A - BNR - Nitrogen Removal $7,286,000 $8,863,000 $218,000 $10,449,000
. ) CITY OF
Estimated costs shown are based on JOHN DAY, OREGON TABLE

4-25
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6" PARSHALL FLUME VERTICALLY MOUNTED Xt
FLOW METERING FINE 5CREEN WITH
MANHOLE WASHER / COMPACTOR
INFLUENT
LIFT STATION
3 PUMPS AT
525 GPM
HEADWORKS
AIR BLOWERS
3 - 40 HP
| - 20 HP
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