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Executive Summary 

In November 1993, the City of Woodburn (City) was notified by the U.S. Environmental 
Protection Agency (EPA) and the Oregon Department of Environmental Quality (DEQ) to 
develop a plan to meet the more stringent pollution limits that have been set for discharging 
effluent water from the sewage treatment plant into the Pudding River. The volume of water 
in the Pudding River during the summer (July and August) is so low that the river water 
cannot dilute the treatment plant effluent sufficiently to maintain the level of oxygen needed 
by certain aquatic life as well as it can during the winter months. This is the main reason that 
the Pudding River has been classified as a water-quality-limited stream. 

The City has prepared a facilities plan for its wastewater treatment system. A facilities plan 
defines which steps the City should take to meet its future needs for wastewater treatment. It 
is the result of a planning process that looks at many possibilities, considers the advantages 
and disadvantages of each, and identifies the system that can most benefit the community. 
Once the plan is adopted by the City, it will guide operations and improvements to the City's 
treatment system through the year 2020. DEQ has set a deadline for submittal of this plan. 

Improvements to the City's system are needed to meet new ·water quality regulations 
established by EPA and DEQ. These regulations designate wastewater treatment and 
discharge standards that must be met to protect the Pudding River and other bodies of water 
that receive treated wastewater. The City's current system is not able to meet these stringent 
new standards. 

In addition to upgrading the existing system to meet regulatory requirements, the facilities 
plan will provide for increasing the system's capacity in order to accommodate planned 
growth in the City. Preparing now for both of these purposes is an efficient and cost­
effective planning approach. Additional efficiency is built into the plan by providing for 
phased construction of the improvements. The plan will enable the City to look ahead to 
long-term needs through the year 2020, while implementing the improvements only as they 
are needed. 

The City is committed to providing its citizens with a system that is environmentally 
responsible and cost-effective. Public review · and comment is an essential part of the 
planning process. 

A Wastewater Advisory Committee (WAC) of local citizens and community representatives 
was appointed by the governing body. The WAC evaluated several different alternatives on 
how to handle these problems and recommended one alternative over the others. 

The City's public works staff has been working closely with DEQ, CH2M HILL, and the 
WAC in developing the plan. Several public workshops and an open house have been held. 
Another open house and public meeting are planned. 
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The planning process has the following basic steps: 

• Define future wastewater treatment needs based on population, wastewater 
projections, and regulatory requirements. 

• Identify alternative treatment systems that can meet these needs. 

• Evaluate the alternatives on the basis of cost, environmental impacts, ability to 
construct and operate, and other advantages/disadvantages.· 

• Select the best treatment system for more detailed analysis, and develop a 
facilities plan. 

• Conduct a financial analysis to determine who pays for the improvements, and 
how. 

It is anticipated that the final facilities plan will be submitted to DEQ by July 18, 1995. 
Construction of the improvements to the existing wastewater treatment plant may begin in 
1997. The first phase may be in operation by late 1999. 

The wastewater treatment facilities will be required to meet a seasonal average effluent 
standard of 10 milligrams per liter (mg/L) of biochemical oxygen demand (BOD) and 
10 mg/L of total suspended solids (TSS) at a design average dry weather flow of 5.0 million 
gallons per day (mgd) and provide ammonia removal. The estimated cost of these facilities is 
divided into two phases. Phase l estimated costs (in 1998 dollars) are $38.3 million; Phase 2 
estimated costs (in 1998 dollars) are $11.9 million. 

Organization of the Facilities Plan Report 

The facilities plan is organized into three volumes. Volume I concerns wastewater treatment, 
Volume II contains the collection system evaluation, and Volume III contains the wastewater 
rate and system development charge study. 

The findings of the facilities plan are summarized below. 

Existing Conditions 

The planning period is 1995 to 2020. The study area encompassed the area within the 
present urban growth boundary (UGB) of the City ofWoodburn and several areas outside the 
boundary. The areas outside UGB were included in the study for public health reasons. 
Approval from the Department of Land use is needed before the areas are sewered. The 
Pudding River Regional Service Area was also considered in the evaluation of regional 
facilities. 
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The wastewater collection system conveys wastewater from residences, businesses, 
industries, and public facilities to the wastewater treatment plant. The hydraulic design 
capacity of the treatment plant is 3.14 mgd average dry weather flow, and 8.4 mgd peak 
hourly flow. The plant, however, has treated higher flows. The average total biochemical 
oxygen demand (BODS) capacity is 3,3SO lb/day BODS. Currently, the plant has an average 
daily flow of 1.987 mgd and a wet weather peak hourly flow of 11.2 mgd. For BODS, the 
plant has an average daily load of 3,S62 lb/day and a maximum daily load of 10,57S lb/day. 
The plant has adequate hydraulic capacity. The BODS loads occasionally exceed the 
treatment capability of the plant as a result of a change in the BODS characteristics due to 
higher than anticipated commercial and industrial loads. At times, the rotating biological 
contactor (RBC) process does not effectively treat the current BODS load. The RBC units 
are also showing evidence of deterioration and will soon· reach their expected service life. 

Future Wastewater Flows and Loads 

The City of Woodburn provided the population equivalent projections to the year 2020. The 
WAC and the City Council approved these projections: 

• 3.4 percent growth for the summer residential population equivalent 
• 3.4 percent growth for the summer commercial population equivalent 
• 0.5 to 1.0 percent growth for the permitted population equivalent 

(:~ ... , The City projected the total summer population equivalent to grow from 29,085 (1993) to 
61,430 (202Q). The projected 2020 average dry weather flow is 5.037 mgd, ·and the design 
peak month BODS load is 14,781 lb/day. The City has planned for treatment of septage from 
the Pudding River Regional Service Area The design flows and loads are summarized in 
Table ES-1. 

Treatment Requirements 

The Pudding River is a water-quality-limited stream. Total maximum daily loads are set for 
the Pudding River. Waste load allocations are set for the Woodburn WWTP. The treatment 
require ments are 10 mg/L BODS and 10 mg/L TSS. Effluent ammonia limits vary with 
Pudding River flow. Effluent to be irrigated must be disinfected and meet a turbidity limit of 
2 NTUs. 

Liquid Treatment and Effluent Disposal Alternatives 

Liquid treatment alternatives were analyzed for preliminary wastewater treatment, secondary 
treatment, filtration, disinfection, and effluent disposal. 

The preliminary treatment alternatives are: 

• No action, leaving the existing headworks as it is 
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Table ES-1 
Recommended Design Flows and Loads 

Woodburn WWTP 
2020 

Flow CondiJion Flow 

(mgd) 

Annual 
Average Day 5.661 

Dry Weather 
Average Day 5.037 
Maximum Month 6.228 
Maximum Day 11.426 

Wet Weather 
Average Day 6.285 
Maximum Month 8.772 
Maximum Day 14.747 
Peak 22.1 2 1 

Load CondiJion BOD TSS 
(lhlday) (lbldny) 

Total Annual 10,485 10,285 

Peak Month 14,781 13,396 

Worst Case Scenario 34,288 26,175 
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• New headworlcs, including additional hydraulic capacity, flow measurement, 
screenings removal, grit removal, and odor control 

The secondary treatment alternatives include: 

• No action, leaving the existing facilities as they are 
• Expand and upgrade the existing RBCs 
• Activated sludge with selector technology 

• Sequencing batch reactor 

The filtration alternatives are: 

• No action, leaving the existing facilities as they are 
• Expand the existing shallow filters 
• Deep filters 

The disinfection alternatives are: 

• No action, leaving the existing facilities as they are 
• Chlorination, including all compounds that produce free chlorine residuals 
• Ultraviolet radiation 

The effluent disposal alternatives are: 

• 
• 

Discharge to the Pudding River, the current method used at the existing plant 
Irrigation reuse during July and August, with discharge to the Pudding River 
the rest of the year 

These alternatives were evaluated for cost and noncost factors such as flexibility and 
operational ease. The recommended plant configuration includes: 

• New headworks 

• Maintaining the existing primary treatment facilities 

• Activated sludge with selector technology for secondary treatment and 
biological ammonia removal 

• Deep bed fil tration 

• Ultraviolet light disinfection for Pudding River discharge and sodium 
hypochlorite for irrigation dosing 

• Pudding River discharge with 2 months of effluent reuse on poplar trees 

In addition to analyzing the treatment components availab le to meet water quality objectives, 
"Big Picture" alternatives were evaluated that considered treatment plant siting issues, 
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wetland tertiary treatment, Willamette River Disposal, crop irrigation, treating industrial 
loads separately, and Sidestream Elevated Pool Aeration. The consensus of the Wastewater 
Advisory Committee, the Council and the public was to recommend upgrading and 
expanding at the e·xisting site and recommended plant configuration. 

Solids Management Alternatives 

Digested sludge (biosolids) is currently applied to agricultural land as a soil amendment. 
New sludge regulations require an increase in . the digestion capacity and sludge storage 
capacity at the plant. Seven sludge processing · and disposaUreuse alternatives were 
evaluated: 

• Thickening 

• Stabilization 

• Dewatering 

• Composting 

• Incineration 

• Heat drying 

• Land application 

These alternatives were evaluated for cost and noncost factors. The recommended alternative 
is for land application of liquid digested biosolids on the same site where reclaimed water is 

Q used to irrigate poplar trees. Storage lagoons will be provided to store solids duri.ng wet 
,.. winter months when land application cannot occur. 

Recommended Wastewater Management Program 

The recommended wastewater management program for the City of W oodbum, as shown in 
Figures ES-1 and ES-2, includes the following facilities: 

Volume 1 
Page 14 

Liquid Treatment and Effluent Disposal 

• New headworks with screening and vortex grit removal 

• One additional primary clarifier 

• Modified RBC basins to become phosphorus removal selector basins, if 
needed 

• Three new activated sludge basins with anoxic selectors for ammonia removal 

• New blower building 

• Three new secondary clarifiers 
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• Return and waste sludge pump station 

• Chemical addition 

• New deep bed filters 

• UV disinfection and sodium hypochlorite 

• Effluent reaeration 

• Plant water system 

• Effluent flume 

• New outfall 

• Poplar tree reclaimed water irrigation system for July and August 

• New odor control for head works and solids building 

• New administration building 

• Modifications to the existing administration/laboratory building 

Solids Management 

• Waste-activated sludge thickening 
• Anaerobic digestion 
• Biosolids storage and land application 

The estimated order-of-magnitude total project cost is $50.246 million in 1998 dollars (with 
an accuracy range of plus 50 percent to minus 30 percent). The cost for Phase 1 is 
$38.3 million, and the cost for Phase 2 is $11.9 million, both in 1998 dollars. A separate rate 
study in Volume III addresses financing issues. 

The fac ilities plan approval process by DEQ includes: 

• A dilution waiver for the Pudding River, with possible waivers required for 
mercury and silver 

• Mass load increases for BOD5 and TSS 

• Grit and Secondary Clarification Redundancy and Reliability waiver 

• Mixing zone ammonia limit resolution 

• Permit drafted that will address new plant operation 

Volume 1 
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Determination of Phase I ammonia removal requirements 

Detennination of how river flow monitoring data will determine effluent 
quality 

The plant improvements would be made within the existing plant site, so no adverse 
environmental impacts are expected. Assuming regulatory agencies' approval by January 
1996, the following schedule is anticipated, based on the schedule dictated by the SFO: 

• 
• 
• 

Facilities plan approval 
Design complete 
Construction complete 

January 1996 
July 1997 
September 1999 

Environmental Assessment 

No significant environmental impacts are expected. The improvements for the treatment 
facilities will be made at the existing plant site. An additional environmental assessment will 
be needed after identifying the beneficial reuse irrigation site. 

Public Involvement 

Public involvement in the facilities planning process has been continuous since August 1993, 
when the Woodburn WAC was started. The WAC has provided input in the facilities 
planning process. An open house was held with the public on the alternatives. Another 
open house is planned to present the facilities plan to the public. A public hearing is 
scheduled to be held before the final plan is adopted by the W oodbum City Council. 
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Executive Summary 

In November 1993, the City of Woodburn (City) was notified by the U.S. Environmental 
ProteCtion Agency (EPA) and the Oregon Department of Environmental Quality (DEQ) to 
develop a plan to meet the more stringent pollution limits that have been set for discharging 
effluent water from the sewage treatment plant into the Pudding River. The volume of water 
in the Pudding River during the summer (July and August) is so low that the river water 
cannot dilute the treatment plant effluent sufficiently to maintain the level of oxygen needed 
by certain aquatic life as well as it can during the winter months. This is the main reason 
that the Pudding River has been classified as a water-quality-limited stream. 

1 

The City has prepared a facilities plan for its wastewater treatment system. A facilities plan 
defmes which steps the City should take to mee~ its future needs for wa8tewater treatment. 
It is the result of a planning process that looks at many possibilities, considers the advantages 
and disadvantages of each, and identifies the system that can most benefit the community. 
Once the plan is adopted by the City, it will guide operations and improvements to the City's 
.treatment system through the year 2020. DEQ ~as set a deadline for submittal of this plan. 

Improvements to the City's system are needed to meet new water quality regulations 
established by EPA and DEQ. These regulations designate wastewater treatment and 
discharge standards that must be met to protect the Pudding River and other bodies of water 
that receive treated wastewater. 'Ihe City's current system is not able to meet these stringent 
new standards. 

In addition to upgrading the existing system to meet regulatory reqQirements, the facilities 
plan will provide for increasing the system's capacity in order to accommodate planned 
growth in the City. Preparing now for both of these purposes is an efficient and cost­
effective planning approach. Additional efficiency is built into the plan by providing for 
phased construction of the iniprovements. The plan will enable the City to look ahead to 
long-term needs through the year 2020, while implementing the improvements only as the'y 
are needed. 

The City is committed to providing its citizens with a system that is environmentally 
responsible and cost-effective. Public review and comment is an essential part of the 
pla!UlUlg process. 

A Wastewater Advisory Committee ryv AC) of local citizens and community representatives 
was appointed by the governing body. The WAC evaluated several different alternatives on 
how to handle these problems and recommended one alternative over the others. 

The City's public works staff has been working closely with DEQ, CH2M HILL, and the 
WAC in developing the plan. Several public workshops and an open house have been held. 

\ Another open house and public meeting are planned. 
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The planning process has the following basic steps: 

• Defme future wastewater treatment needs based on population, wastewater 
projections, and regulatory requirements. 

• Identify alternative treatment systems that can meet these needs. 

• Evaluate the alternatives on the basis of cost, environmental impacts, ability 
to construct and operate, and other advantages/disadvantages. 

• Select the best treatment system for more d~ialled analysis, and develop a • 
facilities plan. · 

• Conduct a fmancialanalysis to determine who pays for the improvements, and 
how. 

It is anticipated that the fmal facilities plan will be submitted to DEQ by July 18, 1995. 
Construction of the improvementS to the existing wastewater treatment plant may begin in 
1997. The first phase may be in operation by late 1999. 

The wastewater treatment facilities will be required to meet a seasonal average effluent 
standard of 10 milligrams per liter (mg/L) of biochemical oxygen demand (BOD) and 
10 mg/L of total suspended solids (TSS) at a design average dry weather flow of S.O million 
gallons per .day (mgd) and provide ~monia removal. The estimated cost of these facilities 
is divided into two phases. Phase 1 estimated costs (in 1998 dollars) are $~8.3 million; 
Phase 2 estimated costs (in 1998 dollars) are $11.9 million. · 

Organization of the Facilities Plan Report 

The facilities plan is organized into three volumes. Volume I concerns wastewater treatment, 
Volume n contains the collection system evaluation, and Volume m contains the wastewater 
rate and system development charge smdy. . . 

· The fmdings of the facilities plan are summarized below. 

EXisting Co~ditions 

The planning period is 1995 to 2020. The study area encompassed the area within the 
present urban growth boundary of the City of Woodburn and ·several areas outside the 
ooundary. The Pudding River Regional Service Area was also considered in the evaluation 
of regional facilities. 

Volume 1 
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The wastewater collection system conveys wastewater from residences, businesses, industries, 
and public facilities to the wastewater treannent plant. The hydraulic design capacity of the 
treatment plant is 3.14 mgd average dry weather flow, and 8.4 mgd peak hourly flow. The 
plant, however, has treated higher flows. The average total biochemical oxygen demand 
(BODs) capacity is 3.350 lb/day BOD5. Currently, the plant has an average daily flow of 
1.987 mgd and a wet weather peak hourly flow of 11.2 mgd. For BOD5• the plant has an 
average daily load of 3.S62lb/day and a maximum daily load of 10,575 lb/day. The plant 
has adequate hydraulic. capacity. The BODs loads occasionally exceed the treatment 
capability of the plant a& a result of a change in the BOD 5 characteristics due to higher than 
anticipated commercial and indusnial loads. At times. the rotating biological contactor 
(RBC) process does not effectively treat the current BODs load. The RBC units are also ' 
showing evidence of deterioration and will soon reach their expected service life. 

Future Wastewater Flows and Loads 

The City of Woodburn provided the population equivalent projections to the year 2020. The 
WAC and the City Council approved these projections: 

• 3.4 percent growth for the summer residential population equivalent 
• 3.4 percent growth for the summer commercial population eqUivalent 
• 0.5 to 1.0 percent growth for the permitted population equivalent . . 

The City,projected the total summer population equivalent to grow from 29,085 (1993) to 
61.430 (2020). The projected 2020 average dry weather flow is 5.037 mgd, and the design · 
peak month BODs load is _14, 78llb/ day. The City has planned for treatment of septage from 
the Pudding River Regional Service Area. The design flows and loads are summarized in 
Table ES-1 . 

Treatment Requirements 

The Pudding River is a water-quality-limited stream. Total maximum daily loads are set for 
the Pudding River. Was~ load allocations are set for the Woodburn WWTP. The treannent 
requirements are 10 mg/L BOD5 and 10 mg!L TSS. Effluent ammonia limits vary with 
Pudding River flow. Effluent to be irrigated must be disinfected and meet a turbidity limit 
-of 2 NTUs. · 

. Liquid Treatment and Effluent Disposal Alternatives 

Liquid treatment altemati ves were analyzed for preliminary wastewater treatment. secondary 
treatment, filtration. disinfection. and effluent disposal. 

Volume 1 
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Table ES·l 
Recommended Design Flows and Loads 

Woodburn WWfP 

Fww Condition 

Annual 
Average Day 

Dry Weather 
A venae Day 
Maximum Month 
Maxhnum Day 

Wet Weather 
Average Day 
Malcimum Month 
MaJdmumDay 
~eak 

1Aa4 Corulilion 

Totlll ADnual 

Peak Month 

Worst case S~arlo 

2020 

Flow 
(mgd) 

S.661 

S.031 
6.228 
11.426 

6.28S 
8.772 
14.747 
22.121 

BOD 
(lbllay) 

10,48S 

14,781 

34.288 

TSS 
(lbltiDy) 

10,28S 

' 13.396 

26,175 
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The preliminary treatment alternatives are: 

• No action, .leaVing the existing head works as it is 

• New headworks, including additional hydraulic capacity, flow measurement, 
screenings removal, grit removal, and odor control 

The secondary treatment alternatives include: 

• No action, leaving the existing facilities as they are 
• Expand and upgrade the existing RBCs 
• Activated sludge with selector technology 
• Sequencing batch reactor 

The flltration alternatives are: 

• No action, leaving the existing facilities as they are 
• Expand the existing shallow fllters 
• Deep ftlters · 

The disinfection alternatives are: 

• 
• 
• 

No action, leaving the existing facilities as they are 
Chlorination, including all compounds that produce free chlorine residuals 
ffitraviolet radiation 

The effluent disposal alternatives are: 

• Discharge to the Pudding River, the current method used at the existing plant 
• ·Irrigation reuse during July and August, with discharge to the Pudding River 

the rest of the year 
. . . 

These alternatives were. evaluated for cost and noncost factors such as flexibility and 
operational ease. The recommended plant c.onfiguration includes: 

• New headworks 

• Maintaining the existing primary treatment facilities 

• Activated sludge with selector teChnology for secondary treatment and 
biological ammonia removal 

• Deep bed flltration 

• Ultraviolet light disinfection for Pudding River discharge and sodium 
hypochlorite for irrigation dosing · Volume 1 
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• Pudding River discharge with 2 months of effluent reuse on poplar tree$ 

\ In addition to analyzing the treatment components available to meet water quality objectives. 
11Big Picture'' alternatives were evaluated that . considered treatment plant siting issues. 
wetland tertiary treatment, Willamette River Disposal. crop irrigation, treating industrial. 
loads separately, and Sidestream Elevated Pool Aeration. The consensus of the Wastewater . 
. Advisory Committee, the Council and the public was to recommend upgrading and expanding 
at the existing site and recommended plant configuration •. 

. ~- .. -.. 
·,. 

Solids Management Alternatives 
. , 

Digested sludge (biosolids) is currently applied to agricultural land as a soil amendment. 
New sludge regulations require an increase in the digestion capacity and sludge storage 
capacity at the plant. Seven sludge processing and disposal/reuse alternatives were evaluated: 

• Thickening 
• Stabilization 
• Dewatering 
• Com posting 
• Incineration 
• Heat drying 
• Land application 

These alternatives were evaluated for cost and noncost factors. The recommended alternative 
is for land application of liquid digested biosolids on the same site where reclaimed water 
is used to irrigate poplar trees. Storage lagoons will be provided to store solids during wet 
winter months when land application cannot occur. 

Recommended Wastewater Management Program 

The recommended wastewater management program for the City of Woodburn includes the 
following facilities: 

Liquid Treatment and Effluent Disposal 

• 
• 
• 
• 
• 
• 
• 
• 
• 

Volume 1 
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New headworks with screening and vortex grit removal · 
One additional primary clarifier 
Modified RBC. basins to become phosphorus removal selector basins. if needed 
Three new activated sludge basins with anoxic selectors 'for ammonia removal 
New blower building 
Three new secondary clarifiers 
Return and waste sludge pump station 
Chemical addition 
New deep bed filters 

ES-6 



• UV disinfection and sodium hypochlorite 
• Etnuent reaerati.on 
• Plant water system 
• Effluent flume 
• New outfall 
• Poplar tree reclaimed water irrigation system for July and August 
• New odor control for headworks and solids building 
• New administration building 
• Modifications to the existing administration/laboratory building 

Solids Management 

• Waste-activated sludge thickening 
• Anaerobic digestion 
• Biosolids storage and land application 

The estimated order·of-magnitude total project cost is $50.246 million in 1998 dollars (with 
an accuracy range of plus 50 percent to minus 30 percent). The cost for Phase 1 is 
$38.3 million, and the cost for Phase 2 is $11.9 million, both in .1998 dollars. A separate 
rate study in Volume ill addresses fmancing issues. . 

The facilities plan approval process by DEQ includes: 

• 

• 

• 

• 

• 

A dilution waiver for the Pudding River, with possible waivers required for 
mercury and silver 

Mass load increases for BOD5 and TSS 

Grit and Secondary Clarification Redundancy and Reliability waiver 

Mixing zone ammonia limit resolution 

Permit drafted that will address new plant operation 

The plant improvements would be made within the existing plant site, so no adverse 
environmental impacts ar~ expected. Assuming regulatory agencies' approval by January 
1996, the following schedule is anticipated, based on the schedule dictated by the SFO: 

• 
• 
• 

PDXl SEED.USi. 

Facilities plan approval 
Design complete 
Construction complete 
epl<l elee--t7'cn1 

ES-7 

January 1996 
July 1997 
September 1999 

Volume _ _ 1 __ 

Page 39 



·; . )' 

· : . 

Environmental Assessment 
. 

No significan~ environmental impacts are expected. The improvements for the treatment 
facilities will be made at the existing plant site. An additional environmental assessment will 
be needed after identif~g the beneficial reuse irrigation site. 

· Public Involvement 

Public involvement in the facilities planning process has been continuous sinc.e August 1993, , 
when the Woodburn WAC · was started. The WAC has provided input in the faciliti~ ­
planning process. An open house was held with the public on the alternatives. Another 
open house is planned to present the facilities plan to the public. A public hearing is 
scheduled to be held before the fmal plan is adppted by the Woodburn City Council. · 

Volume 1 
) Page ---
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Section 1 
Introduction 

The City of Woodburn prepared this facilities plan in order to define the wastewater system 
improvements that are needed to serve the area. The plan addresses the following important 
issues: 

• New water quality standards for the Pudding River; for example, the Oreg~n 
Department of Environmental Quility (DeQ) issued ffual total maximum daily 
loads (TMDLs) for the Pudding River that require ammonia removal, and a 
discharge pennit with chlorine residual effluent limits that the existing plant 
cannotnleet · 

• New federal sludge processing regulations 

• DEQ•s Stipulation and Final Order (SFO) that defines a schedule for plant 
improvements and provides interim di~harge limits until the plant improve­
ments are operational· 

• Capacity to serve future planned growth 

• Changes in. the characteristics of influent sewage since the treatment plant was 
. designed 

• Some of the existing equipment has reached its expected service life 

Organization of the Facilities Plan Report 

The facilities plan is organized into three volumes. Volume I, which concerns wastewater 
tre~tment, is organized as follows:-

• Existing Conditions 
• Future Wastewater Flows and Loads 
• Treatment Requirements (analysis of water quality and regulatory standards) 
• Liquid Treatment and Effluent Disposal Alternatives 
• Solids Management Alternatives 
• Recommended Wastewater Management Alternatives 
• Environmental Assessment 
• Public Involvement 

Volume ll contains the collection system evaluation, and Volume ill contains the wastewater 
rate and system development charge study. 

The findings of the treatment plan are summarized below. See Appendix D, References, for 
a list of reports that were used in the preparation of this plan. Volume 1 
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Existing Conditions 

The planning period is 1995 to 2020. The study area encompassed the area. within the 
present urban growth boundary of the City of Woodburn and several areas outside the 
bo~dary. The Pudding River Regional Service Area was also considered in the evaluation 
~f regional facilities. 

The . wastewater: collection system conveys wastewater from residences, . businesses, 
industries, and public facilities to the wastewater treatment plant. The design capacity of the 
treatment plant is 3.14 mgd ,average dry weather flow, and 8~4 mgd peak houdy flow. The 
plant, howe.v~, ~a$ ~ated highq tlow~ • . The. av~ge ~tal biochemical oxygen demand 
(BOD,) capacity is· 3,350 lb/day BOD,; Currently, the plant has an average daily flow of 
1.987 mgd and a wet weather peak hourly flow of 11.2. mgd • . For BOD,, the plant has an 
average daily load of3,562lb/day and a maximum day load of 10,575 lb/day. The plant has 
adequate hydraulic capacity. The BOD, loads occasionatly exceed the treatment capability 
of the plant as a result of a change in the BOD, characteristics due to higher than anticipated 
commercial and industrial loads. A.• . t:iJnes, the rotating biological contactor (RBC) process 
does not effectively tteat the current BOD, .load. The RBC units are also showing evidence 
of deterioration and will soon reach their expected service life. 

Future Wastewater Flows and Loads 

The City of Woodburn provided the population equivalent projections to the year 2020. The ( ··:·· .. 
Wastewater Advisory Committee and the City Council approved these projections: .;:..~ 

• 3.4 percent growth for the summer residential population equivalent 
• 3.4 percent growth for the summer commercial population equivalent 
• 0.5 to· 1.0 percent growth for the permitted industrial population equivalent 

The City· projecte4 the total ·sununer population equivalent to tp"OW from 29,085 (1993) to 
61,430 (2020). The projected 2020 average. dry weather flow is 5.037 mgd, and the design 
peak.month BOD, load is 14,78llb/day._ ·The City has planned for treatment of septage from 
the Pudding River Regional Service Area. · 

Treatment Requirements 

Regulations for effluent discharge to the Pudding River, effluent reuse, sludge processing, 
and plant reliability/redundancy requirements are summarized in Section 4. The Pudding 
River is a water quality limited stream. Total maximum daily loads are set for the Pudding 
River. Waste load allocations are set for the Woodburn WWTP. Reuse regulations 
governing irrigation of reclaimed water are summarized in Section 4. 

Volume 1 ----
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Liquid Treatment and Emuent Disposal Alternatives 

Liquid treatment al~tive$· were analyz¢ for preliminary wastewater treatment, secondary 
treatment, fil_tration, disinfection, and effluent disposal.· 

The preliminary treatment alternatives are: 

• No action, leaving the existing headworks as it is 
• New h~works, including '¢ditional hydraulic capacity, flow measurement, · 

screenings removal, · grit removal, ·and odor control 

The secondary treatment alternatives include: 

• No action, leaving the existing facilities as they are 
• Expand and upgrade the existing rotating biological contactors 
• Activated sludge with selector technology 

· • Sequencing batch reactor 

The fl.ltration alternatives are: 

• No action, leaving the existing facilities as they are 
• Expand the existing shallow filters 
• Deep filters 

The disinfection alternatives are: 

• No action, leaving the existing facilities as they are 
• Chlorination, including all compounds that produce free chlorine residuals 
• mtraviolet radiation 

The effluent disposal alternatives are: 

• Discharge to the Pudding River, ·the c~ent disposal method used at the 
· existing plant 

• Irrigation reuse during July and August, with discharge to the Pudding River 
the rest of the year 

These alternatives were evaluated for cost and noncost factors such as flexibility and 
operational ease. The recommended plant configuration includes: 

• 
• 
• 
• 
• 
• 

PDX15DA6.DOC 

New headworks 
Maintaining the existing primary treatment facilities 
Activated sludge with selector technology for secondary treatment 
Deep filtration 
mtraviolet radiation and sodium hypochlorite 
Pudding River discharge with 2 months of effluent reuse on poplar trees 
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Solids Management Alternatives· 

Digested sludge (bioso.lids) is currently applied to agricultural land as a soil amendment. 
New sludge regulations require an increase in the digestion capacity and sludge storage 
capacity at the plant Seven sludge processing and dispo~aVreuse alternatives were 
evaluated: 

• Thickening 

• Stabilization 

• Dewatering 

• Composting 

• Incineration 

• Heat drying · 

• Land application 

These alternatives were evaluated for cost and noncost factors. The recommended alternative 
is for land application of liquid digested biosolids on the same site where reclaimed water is 
used to irrigate poplar trees. 

Recommended Wastewater Management Program 

The recommended wastewater management program for the City of Woodburn includes the 
following facilities: 

Liquid Treatment and Emuent DispOsal 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

New ~eadworks with screening and vortex grit removal 
One additional primary clarifier 
Modi~ed · RBC basins to become future phosphorus removal selector basins, if 
needed 
Three new activated sludge basins with anoxic selectors for ammonia removal 

· New blower building 
Three new secondary clarifiers 
Return and waste sludge pump station 
Chemical addition 
New deep bed fllters 
UV disinfection and sodium hypochlorite 
Effluent reaeration 
Plant water system 
Effluent flume 
New outfall 
Poplar tree reclaimed water irrigation system for July and August 
New odor control for head works and solids building 
New administration building 
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• Modifications to the existing administration/lab building 

Solids Management 

• Waste activated sludge thickening 
• An~robic digestion 
• Biosolids storage and land application 

The estimated order-of-magnitude project .cost is $50.246 million (with an aceuracy range of 
plus 50 percerit to niinus 30 percent). This c:Ost is for Phase 1 and Phase 2, both in 1998 
dollars. A separate rate study in Volume ID addresses financing issues. 

The plant improvements are within the existing p_lant site, so no adverse environmental 
· impacts are expected. Assuming regulatory agencies' approval by January 1996, the 

following schedule is anticipated. based on the schedule dictated by the SFO: . 

• 
• 
• 

Facilities Plan Approved 
Design Complete 
Construction Complete 

January 1996 
July 1997 
September 1999 · 

Environmental Assessment 

No significant environmental impacts are expected. The improvements for the treatment 
facilities will be at the existing plant site. An additional environmental assessment will be 
needed after identifying the beneficial reuse irrigation site. 

Public Involvement 

Public involvement in the facilities planning process has been continuous since August 1993, 
when the W oodbum Wastewater AdVisory Committee (WAC) was started. The WAC has 
provided input in the facilities planning ·pnx;ess. An open house was held with the public on 
the alternatives. Another open house is planned to present the facilities plan to the public. A 
public hearing is scheduled to be held before the final plan is adopted by the Woodburn City 
Council. 
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This section discusses the characteristics o 
facilities and operations, existing ~ wastewatA 
toring study results, and the deficiencies of til 

Study Area ( 
. a: 

It is asswned that the UGB area will remain C=j~--_.=====:;;:=====~ 
2020. It is also asswned that the existing 
collection and treatment systems is equal to th 
.system. Figure 2-1 is a map that shows the .ClJl 

. 
Regional Service Provider Study Ar~ 

The Regional Service Provider Study Area = = = == 
Merseth Engineers. The Regional Service Pr~ 
regional handling of septage, sludge, and labor 

Topography 

The City of Woodburn i.s located in the Pu 
Oregon. The City lies at the north end of 1==:7 
northeastern earner of the French Prairie, whi1 
elevation from 170 to 200 feet above sea leve 
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narrow ravines with deeply cut streams. The study area drains generally north-northeast 
through Mill Creek and the Pudding River. 

Pot the mQst part, the City of Woodburn is bounded by the Pudding River east of the City 
and the I·S Interstate Freeway and Northern Pacific Railroad to the west of the City. Mill 
Creek bisects the City as it flows to the northeast. 

Geol~gy 

Because the site of the treatment plant has not changed, the following geological information 
is repeated from the City of Woodburn, Oregon, Wastewater Facilities Plan, October 1976, 
prepared by CH2M HILL. 

Troutdale fonnation materials and Willamette silts overlie Columbia River basalt in the 
Woodburn area. Depth to the basalt is unknown, but is estimated to be about 600 feet. 

The Troutdale fonnation consists of alternate layers of clay, silt, sand, and _gravel. These 
materials were deposited by streams entering the valley from the south and east. 

The Willamette silt fonnation consists of stratified silt, sandy silt, clayey silt and silty clay, 
and frequently has poor drainage capabilities. Ground water is occasionally found at or very 
near the surface in these areas and can cause construction problems and septic tank 
malfunctions. 

·soils 

Because the site of the treatment plant and has not changed, the following soils information 
is repeated from the City ofWoodbiun, Oregon, Wastewater Facilities Plan, October 1976, 
prepared by CH2M HILL. 

Woodburn silt loams and Amity silt loams are the two major soil types in the study area. 
The Woodburn series consists of moderately well-drained soils formed in silty alluvium and 
loess. The surface layer is typically about 17· inc~es ~ck and dark brown. The subsoil is 
37 inches thick and a dark yellowish brown. The substratum is dark-brown silt loam which 
extends to a depth of 68-incbes or more. These soils are suitable for small grains, pasture, 

·. hay, orchards, berries, and vegetables. 

The Amity series consists of poorly drained soils formed in mixed alluvial silts. These soils 
occur on the broad valley terraces and the surface layer is generally about 17 inches thick. 
The subsurface layer is dark gray silt loam about 7 inches thick. The subsoil is silty clay 
loam about 13-inches thick. These soils are utilized primarily for cereal grains, grass grown 
for seed, and pasture. Irrigated areas can support other crops. 

The course of Mill Creek is etched in Bashaw clay, consisting of poorly drained soils formed 
in alluvium. The surface layer in a typical profile is 31-inches thick and consists of mottled 
dark gray and black clay. The Bashaw soils are used mainly fer p::.stu.--e, but support 

. perennial grasses, wild blackberries, sedges, rushes, willows, and some ash and oak trees. 
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Dayton soils and terrace escarpments are also found in a few isolated areas throughout the 
study area. 

·Surface Waters 

Pudding River 

The Pudding River is the main surface water feature in the Woodburn area. The 62-mile­
long river originates ip the Waldo Hills an~ flows sluggishly in a northerly direction in a 
meandering chann~l with little slope. It has ·numerous tributaries. Th~ upper 7 miles are 
typical of foothill drainage, and the lower 56-miles are typical of flat valley drainage. The 
Pudding River empties into the Molalla River, which flows into the Willamette River at 
river mile 36 near W'llsonville. 

The dtiliriage area for the PUdding River is· 480 square miles. Average monthly flows for the 
Pudding Rivet range from 63 eubic feet per second (cfs) in the summer to about 2,60() cfs in 
the Winter. Streamflow responds· to both rainfall and snowmelt, with snowmelt. maintaining 
high ·flows into late spring. The river occasionally floods severely in winter and spring 
months. There is a marked decline in streamflow during the drier summer months which 
impacts (among other things) the assimilation of waste from waste treatment sources. 

The entire length of the Pudding River is zoned for Exclusive Farm Use and its land-use · 
designation is Primary Agriculture. The Marion County Comprehensive Plan designates the 
Pudding River as . warm water habitat. Many species of fish use the Pudding River 
year-round, as well as seasonal salmon and c;utthroat trout runs . 

.. The Pudding River is the receiving water for the W oodbum WWTP. WW'J1> effluent 
discharges to the river through a Z4-inch outfall. The Natio.nal Pollutant Discharge 
Elimination System (NPDES) permit stipulates the allowable mixing zone shall not extend 
beyond 270 feet downstream from the point of discharge. 

MiUCreek 

Mill Creek is the major drainage course through WOodburn; it bisects the_ City. The creek 
flows 8 miles to the northeast and empties into the Pudding River just south of Aurora. Mill 
Creek is generally confined to the area between Highway 99E and the 1-5 Interstate 
Freeway. Mill Creek is deeply incised in an otherwise generally flat plain. 

Senecal Creek 

Senecal Creek drains a small portion of the study area west of the 1-5 Interstate Freeway. 
Senecal Creek discharges to Mill Creek near Aurora. It is poorly defined in some areas and 
clogged by brush. · 
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Climate 

The City of W QO<lbum is ~ocated. at the north end of the Willamette Valley (east of the Coast 
Range) and thus enjoys a drier, more continental climate than the coastal areas. The area has 
a mild and temperate climate with a dry summer season and a rainy_winter. Westerly winds 
generally pick up moisture ftom the Pacific Ocean. As a result of the orographic effect of 
the Coast Range, precipitation decreases as the winds flow eastward into the Willamette 
Valley. On the east side of the range, the _amount of rainfall decreases sharply on the lower 
slopes and on the valley floors. 

Historical climatic data for the Woodburn area are summarized in Table 2-1. The data in 
this table are from the closest National Weather Service reporting station, located at Salem. 

Although summer days can be consistently sunny, hot weather that is continuous and 
prolonged is rare and nights are generally cool. Similarly, continuous and· prolonged 
subfree;ing weather is rare during the winter; snowfall is usually light. Approximately 
77 percent of the mean annual precipitation falls during the wet season, November through 
April (based o~ data from Table 2-1). 

Demographics 

In almost 100 years, the City of Woodburn population has incre~ from 40S to 14,055 . 
residents (Table 2-2). Beginning in 1890 a population census was perfonned every 10 
years. Annual population censuses began in 1956. According to this infonnation, which 
was obtained from the Portland State University Population Research and Census Center, the 
City of Woodburn's population has increased every year from 1956 to 1993, except for two 
years: 1978 and 1982. The population trend in Woodburn and nearby areas has been one of 
continual growth with periods of relatively large increases. There was a growth spurt during 
the early- and mid- 1960s, with double-digit annual increases for mariy of the years. 
Population growth slowed during the ·late 1970s through the late 1980s; during this period 
the only two years of negative population growth in the City's history occurred. 

While the Oty of Woodburn has mainiamed. continuous growth, the age distribution of the 
population has changed (see Table 2-3 and Figure 2-2). As seen by a comparison of 
population age groups in 1970,_1980, and 1990, the number and percent of 2S- to 44-year 
olds has increased. The o~to 5-year old group also increased both in number and percent of 
the total population. At the same time, decreases occurred in the 45-to 64-year old and the 
65 and over categories, as a percent of the total population. Even so, the 65 and over group 
is still the largesl 

Growth in Woodburn is projected to continue on the basis of a diversifying local economy, 
continued growth in the agrlcultUral processing industry, attractiveness as a place to live, 
and proximity to the Salem and Portland metropolitan areas. 
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Table l -1 
Historical Climatic Data 

Salem, Oreaon 
1961-1990 

Av•n~~• 
MuimKM 

Tmpn8tJin 
(dqF) 

Awnrp AVfnl6• 
M~ut M~~~~t Mu11 

TtMJH,.,.. Te1ft1H1YitiUW Prlcipil4tio11 
(tlqF) (UiF) (wlu•J 

January 46.4 32.7 39.6 5.92 
February 51.5 34.1 42.8 4.50 
March 55.1 35.6 4.5.7 4.17 

60.4 37.7 49.1 2.42 

Nove~ 52.4 37.5 45.0 6.28 
Dece~ 46.4 33.6 40.0 6.80 

Annual Average 63.2 41.0 

Note: Dry weather season data are shaded. 

52.1 39.16 
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toO< TableZ.l ~ 0 
CJCl - Historical Population, Woodburn, Oregon ~ = 

3 1890-1993 ~ 

til .... 
0\ 

Ann lUll AIUIIUll 
Percent Pueelll 

Year Popullllion I~reae YMI' Popullllion l~~CnGSe 

1890 405 - 1972 8.260 6% 
1900 828 - 1973 9.015 K 
1910 1,616 - 1974 9.560 6% 
1920 1,656 -- 1975 9.575 ()% 

1930 1,675 - 1976 10.200 7% 
1940 1,982 -- 1m 10,500 3% • 
1950 2,395 - 1978 10,000 -5% 
1956 2,700 - 1979 10,625 6% 
1957. 2,750 2% 1980 11,196 5% 
1958 2.810 2% 1981 11,390 2% 
1959 2,825 1% 1982 11,230 -1% 
1960 3,105 10% 1983 11.270 ()% 

1961 3,184 3% 1984 11.300 ()% 

1962 3,~27 11% 1985 11,700 4 .. 
1963 3,966 12% 1986 11,785 ... 
1964 4,439 12% 1987 11,990 2% 
1965 4,800 8% 1988 12.080 1% 
1966 5,809 21% 1989 12.445 3% 
1967 6,200 7% 1990 13,404 8% 
1968 6,550 6% 1991 13.52S 1% 
1969 6,850 5% 1992 14,005 4% 
1970 7,495 9% 1993 14,055 ()% 

1971 7,810 4% 

.... 
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Table 2·3 
Population Distribution by Aae Grciup 

Woodburn, Oregon 
1970.1990 

1910 1980 1990 
Age PtrelrUD/ PuunJof PtrelrUD/ 

Group Popldlzllo1t Popui«JUU11 PO,IIkdio~t Popu1Mio11 Popltii4IWII (11) Popu1Gtlo11 

o-s 600 8* 1,120 1~ 1,364 1~ 

6-17 1,364 18* 1,791 16~ 2,260 17% 
18-24 562 7% 1,120 1~ 1.261 9% 
25-44 1,087 15~ 2,239 204 3,077 23% 
45-64 1,424 19~ 1,679 IS* 1.828 14% 

65 &ovc:c 2,458 33~ 3,247 29~ 3,614 27% 

Total 7,495 1~ 11,196 100* 13,404 100% 

Note: 
(a) The populalioos for the first three age groups for 1990 are estimated because tbe compositions of tbe age 

groups were changed for that year. 

35% 
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Flprel-l 
Popolatioa DiJtrlbutioD by Age Group 

Woodbum, ()regoD 
1970.1990 

6-17 

.1970 

.1980 

.1990 

18-24 25-44 

Age Group 

45-64 65 & over 
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Land Use 

Like other Oregon cities, the City of Woodburn maintains an Urban Growth Program. 
According to the City's Comprehensive Plan, expansion in Woodburn in an orderly and 
efficient manner will aid in giving the population the commerce and industry it has always 
~rically desired. The program provides a guide for expansion and sets limits within a 
reasonable planning period. Deci$ions about allocation of public resources are th.e principal 
determinants for where and when development takes place. 

. . 
Table 2-4 and Figure 2-1 show the UGB and the areas within the UOB that are zoned as 
residential, commercial, and industrial. The total area encompassed by the UGB is 2,855 
acres (this includes 318 acr~s outside of the current city limits). Approximately ~3 percent 
(1,506 acres) of the total UGB acreage is zoned low or high density residential Seventeen 
percent (489 acres) of the UGB is zoned commercial, and. 24 percent (690 acres) is zoned 
industrial. There are 170 acres of miscellaneous and public use lands within the UGB ( 6 
percent). All of these figures are from the February 1989 Woodburn Comprehensive Plan 
and represent conditions in 1988. 

There are 595 acres vacant and available within the UGB. Over one half of this land is 
zoned for low or high den$ity housing (56 percent or 334 acres). The remaining vacant and 
available land is evenly split between commercial (133 acres) and industrial (128 acres) 
zoning. · 

. With the expected continued growth of Woodburn, land will continue to be developed 
within the UGB in accordance with zoning requirements. Detailed data on zoning and 
development can be found in the Woodburn Comprehensive Plan, Land Use Element, 
December 1978 (amended March 1981 and February 1989). 

Existing Wastewater Treatment Facility 

Design Criteria 

The exJsti.Jlg Woodburn WWTP is located in the northeast pait of Woodburn and is adjacent 
. to the Pudding River, j~st east of Highway 99 and MacLaren SchooL The treatment plant 
site is on MacLaren School property and is leased from the State of Oregon. An aerial view 
of-the WWTP is shown· in Figure 2-3. The existing plant was built at the site of two large 
lagoons. One still exists as an emergency lagoon. 

DeSign criteria· for the existing plant and design factors for unit treatment processes and 
eqwpment are s.liown in Table ·2-s. · · . . . 

Volume 1 
Page 58 

POXlSCBE.DOC 2-9 DrQft Woodburn WasletDQIU FQciJIIits Plan 

'( 



lo'd < 
~ 0 

(J(l -
~ = 

3 
~ 

lllJ,.... 
\0 

Land Use Category 

Low :Jensity residential 
High density residential · 
Conunercial 
Industrial 
Miscellaneous 
Total 

POX ISCC7.XLS 

Land 
in Use 
(acres) 

950 
153 
211 
202 
170 

1,686 

,........_,_ 

1., 

Tablel-4 
Land Use Inventory 
Woodburn; Oregon 

1988 

Land Witbiil the CI~ Limits ofWoodbwn and the UGB 
.Vacant& Vacant& Percent 
Available Not Available Total Vacant 

(acres) (acres) (acres) &Available 

235 60 1,245 19% 
99 9 261 38% 
133 0 344 39% 
128 187 517 25% 
0 0 170 ()% 

.595 256 2,537 23% 

.·"\ 

.. 

Land Outside 
tbcCity 

Limits Within UGB 
tbe UGB Total Percent 
(acres) (acres) ofUGB 

0 1,245 - 44~ 

0 261 ~ 
145 489 17~ 

173 690 24~ 

0 170 6~ 

318 2,855 100% 



PDXI5CC7JCLS 

Volume 1 
Page 60 

Design Criteria and Design Factors 
Existina Woodburn WWTP 

IH1ipP~r Vdu 

Design Flows (mgd) Wet' Dry 
Average Daily 3.4 3.1 
Diurnal Peak S.l 4.7 
Sustained Peak 6.8 6.i 
Peak Storm 8.4 8.4 

Design Loads {mg/L) 
Influent BODs 195 21s·· 

lnftuent Soluble BODs 60 70 
lnftuent Suspeoded Solids 170 185 

Design Effluent Requirements (mgiL) 
Maximum Monthly Avenge TSS 30 10 
Maximum Monthly Average BOD, 30 10 

Headworb 
CommiDutors 

Type 
Number 

In use· 
Standby 

Capacity 
Grit Chamber 

Type 
Capacity 
Design Grit Removal 
Grit Pump Capacity 

Primary Clarifiers 
Type 
Radius 
Number 
Surface Area (each) · 

Overflow Rate at 3.4 mgd 
Rotating Biological Contactors 

Oscillating 
2 
1 
1 

8.4mgd 

Rotary induced vortex 
8.4mgd 

1.50 mesh 
15 gpm at 75 cfm. 

Center feed, scraper 
27.5 ft 

2 
2,376 ttl 

715 gpd/tr 

Type High density, polyethylene 
Number 16 
Diameter 12ft 
Surface Loading Rate at 3.4 mgd 1.7 gpdlff 

· Air Requirement. . 2, 700 cfm. 
Secondary Clarifier 

Type 
Radius 
Number 
Surface Area (each) 

Overflow Ra~ at 3.4 mgd 
Filters 

Type 

Center feed, scraper 
27.5 ft 

2 

2,376 ff 
715 gpd/tr 

Gravity sand 

( 

( 
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Table 2·5 
Desl "('·Criteria lncl ~· · _ l'aeton 
. . ::~ttn~·w~IJ.mi ~,. . 

.. ··.-:, :.v . 

~~- I 

. ·D11ipP~r 
• ·--=· . ~- :'~-- .• 

\.·-. . ... 

. Peel~·· 
siddsi~ , · 

,:. Hy~Lo~,be at 3.'t JPID. 
Bacltwuft~; · 

. ~ ::1:. -~ ... _. 

·.B~~, .. . .. . 
ChloriDe CODtact Cbambei' 

Typo · . . . · . .' 

t -· ': · v..z,.··f·,; 

llin 
0.6-C.65mm 

2 ·~~ IP . 
'CondnuoU.· 

:,.- 18 gpm'tt2 

s . tine erpen .,,. 
2 

.. ·~-

NUmber o(BuiDI 
Detcb.t.iQJ:t TIIDO at 3.4 msd 
~f9-vildtb Ratio 

1 br . 
40:1 

ChiOiiDatiO. - . 
Number 

Ja(Jie 
. sti!Qdby .. 
. Cbl~ Capacity (each) 

ChloriDe Stcnae _ 
... .Anaerob{c· Qiaeste:n 

~Pia-" 
~.- _ :.··. ··, 

. MixiD MOde . ·,,J .. 
Diameter ... · 
siciC·w~ Depth' 
Yoladle. Solids Loading 
Co~.~ 

Secoad$'y Dig~ 
1bickeaiq Mode 
Mixin.· Mode , ·. I 
DiamctCr 

· Side W ali Depth 
Cover Type 

Sludge Drying Beds 
Type 
Number 

Solids Loading Rate 
Dimensions 
Drainage Area Per Bed 
Drainage Media 

... 

2 

• f 
soo lblclay 

8 .• 000 lb 

. Mesophilic 
Compressed d.igest,er. gas 

. 50 ft . 
·23.ft 

0.08 lb VSS~/day 
fixed 

Supematantdrawoff 
CompreSsed digester· gaS 

. 50ft . 
21ft. 

Gubolder 

Paved. uncovered 
14 

IS lb/tr/yr 
50ft X 100ft X 18 in SWD 

510 tf 

Sawdust, Minimum Depth 
Gravel. Minimum Depth 

6in 
14 in 

Emergency Storage and Evaporation Pond 
Type Earth-lined. aerated 
Area 14.2 acres 
Storage Capacity 37 million gallons 
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FIGURE 2-3 

Aerial View of Woodburn WU'rP 
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Faclllty Description 

The existing W oodbum WWTP was constructed in 1980 and is located outside the City 
limit$· on the west bank of the Pudding River. . The WWTP is located on 4.5 acres of 
MacLaren School land leased from the State of Oregon. Rotating ·biological contactor 
(RBC) units provide secondary treatment and sand filters provide tertiary treatment of 
domestic and industrial wastewaters provide secondary treatment . The plant is operated 
under two modes: summer and winter process modes. A summer flow schematic of the. 
existing WWTP is shown in Fig~ 24. · · · 

. Raw wastewater (domestic and industrial) is pumped from the Mill Creek pump station to 
the headworks, which consists of two mechanical shredders and a grit removal chamber. A 
flowmeter was installed during the swnmer of 1991 at the influent to the headworks. A 
septage receiving station alSo empties into the grit removal chamber. Degritted wastewater 
is split between two primary clarifiers. These units are circular (27 .5 ft radi~). center feed 
clarifiers. 

Primary clarifier effluent follows one of two paths before entering the RBC units; the plant 
is operated both ways. The primary clarifier effluent fiows to either the storage lagoon and 
then to the pre-aeration cell, or to the pre-aeration cell and then to the storage lagoon. From 
the pre-aeration cell or lagoon, the wastewater then flows to the RBCs. 

The RBC units are high-density polyethylene, 12-foot diameter, air-driven units. The 
sixteen air-driyen RBC units are arranged in two eight-unit basins. The wastewater enters 
the first RBC basin, ancJ flows into a contact aeration channel followed by the second RBC 
basin. This operational mode (RBC operation in series) provides additional reduction ·of 
saluble BOD during the cannery season. The RBCs can also be operated in parallel. 

Mixed liquor from the biological system flows into two secondary clarifiers. The secondary 
Clarifiers are similar to the primary clarifiers. Secondary. effluent is filtered through two 
gravity sand filters with continuous backwash. The sand beds are 11 inches deep. 

The · plant effluent flow is m~ured thr9ugh a Parshall flume and the filter effluent is 
chlorinated. ·The chlorine contact basin is a serpentine, twin-cell basin with a detention time 
of 1 hour at 3.4 mgd. The length to width ratio is 40 to 1. Plant effluent flows through an 
approximately 1-mile-long, 24-inch outfall and is discharged into the Pudding River. 

The winter process configuration is schematically illustrated in Figure 2-5. The winter 
operational mode is similar to the sununer configuration, except for the operation of the 
rotating biological system. Primary clarifier effluent bypasses the storage pond and pre­
aeration cell and flows directly into the RBC basins, which operate in parallel. Effluent 
from the RBC basins flows into the secondary clarifiers. Filtration and chlorination follow 
before outfall discharge into the Pudding River. 

Sludge and scum from the secondary clarifiers are returned to the raw influent wastewater 
stream just downstredm of the grit chamber or to the lagoon. Sludge and scum are 1emoved 
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from the primary clarifiers and pumped to primary and secondary digesters. The digested 
sludge (biosolids) can then be pumped to three locations: 

• Sludge loading doek for loading into a pumper truck 
• Sludge drying beds 
• Emergency storage lagoon 

Ultimate disposal of the sludge is by land application to agricUltural fields at the treatment 
plant site. 

Existing Wastewater Flows and Characteristics 

Plant Flows 

The flows to the Woodburn WWTP follow a typical wet season/dry season pattern. The dry 
and wet seasons are defined in the National Pollutant Discharge Elimination System Permit 
(NPDES) for Woodburn. The dry season is defined as the months of May through October. 
The wet season is defined as the months of November through April. The following 
definitions for wastewater flow rates for design of treatment facilities are used in this 
facilities plan: 

• Average Dry Weather Flow (ADWF): the average of the daily flows for the 
months of May through October. 

• Average Wet Weather Flow (AWWF): the average of the daily flows for the 
months of November through April. 

Volume 1 

• Dry Weather Maximum Daily Flow (DWMDF): the highest daily flow 
recorded during the months of May through October. 

• Wet Weather Maximum Daily Flow (WWMDF): the highest daily flow 
recorded during the months of November through April. 

• Dry Weather Maximum Month Average Daily Flow (DWMMADF): the 
highest 30-day average flow, calculated on a calendar month basis (for May 
through October) consistent with NPDES reporting requirements. 

• Wet Weather Maximum Month Average Daily Flo·w (WWMMADF): the 
highest 30-day average. flow, calculated on a calendar month basis (for 
November through April) consistent with NPDES reporting requirements. 

• Dry Weather Minimum Daily Flow (DWMiDF): the lowest daily flow 
recorded during the months of May through October. 
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• Dry Weather Minimum Month Average Daily Flow (DWMiMADF): the 
lowest 30-day average flow, calculated on a monthly basis (for May through 
October) consistent with NPDES reporting requirements. 

• Annual Average Daily Flow (AADF): total flow during the year divided by 
36S days. 

·Influent and Emuent Flow Comparison 

Wastewater flow data ·from January 1989 thro~gh December 1993 are used to determine 
historical flow variations. Effluent flow measurements are u~ for 1989, 1990, and the first 
half of 1991. An influent flowmeter was installed during the summer of. 1991 and both 
influent and effluent. flow measurements are available after July 1991. However, the 
influent flowmeter -was out for repairs for 7 months dming 1992. Additionally, there are 
several days throughout 1991 through 1993 where no influent flow measu;rements are 
available. 

Daily influent and effluent flows are compared (on tables and graphs) in Appendix 2.1. 
Comparisons of influent and effluent flows on a monthly basis are also contained in 
Appendix 2.1. From these data it can be seen that the effluent flow is similar to the influent 
flow except during the times when the plant discharges to the holding pond because of high 
loads. For this analysis, influent flow data are used whenever they are available to 
determine historical flow variations. Effluent flows are used if there are no records of the 
influent flows . 

Historical Flows 

Historical WWTP flows for the 5 years 1989 through 1993 (period of record, POR) are 
presented in Table 2-6. Average dry weather daily flow (ADWF) is 1.78 mgd; average wet 
weather daily flow (A WWF) is 2.19 mgd. TheSe data are from relatively dry years. 

Plant Influent Load Characterization 

Historical WWTP influent BOD,' and TSS ioads from 1990 .to 1993 are summarized in 
Table 2-7 (see Appendix 2.1 for more detail). The average dry weather BOD, load is 
3,876lb/day; the maximum dry weather TSS load is 10,575 lb/day. Wet weather BOD, 
loads are slightly lower for the period of record. The average dry weather TSS load is 
2,673lb/day); the maximum dry weather TSS load is 7,499 lb/day. The wet weather 
average TSS load is slightly lower (2,530 lb/day); however, the maximum TSS load is 9,025 
lb/day for the period of record, which occurs during wet weather. The maximum loads for 
both dry and wet weather are greater than capacity of the secondary system (3,350 lb/day 
BOD,). 
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Tablel~ 

Historical Flow Summary 
Woodburn WWTP 

1989-1993' 

Molflhly Avenap Fknv1 (mgd) (11) 

MoriJh 1989 

January 
Febnw:y 
March 
April 

- May 
June 
July 
August 
s~ 
October 
November 
Dccemba" 

1.895 
2.057 
3.117 
2.191 
1.785 
1Mf 
1.826 
1.829 
1.546 
1.551 
1.657 
1.862 

1990 

2.597 
3.311. 

·2.472 
1.914 
2.035 
2.081 
1.801 
1.792 
%.219 
1.833 
1.653 
1.501 

1991 1992 1993 

1.776' ~>· 'ft ...;-.6· '. ;:_ i;-"''1 18 
~v-.-~~-~# .t. "~ - ---~ 

2.090 3.518 ' ' , .1.824 
2.358 2.317 :·.· .. ,-2.5~ 
2.513 2.158 ' '1767 
1,~9 1.819 i:>' _,2.158 
2.011 1.083 -':'; ' 'l.455 
1.121 ;Ld"m ·.:· -':'_~ :.ts31 

~· . -~ . ... - .... -~ J ., ·-·~·t:",i· :.,_·, · .. ; ' ,If · .... -t~'s :-• • • - ~,- - . , · ~ • • . 

:.< .-,L~ -:. 5<~~4~1- ;. 0 .-::( ':' .•• '663 
.... : ::1.:520 ' 1.428 f:':, ~; '1~33 

; ;~-':;';1.613 ' - 1.249 <. ' ·i-A86 
i.>.': 1.790 'i : t.S37 - ' ' : t;580 ' 
::-.: ~ 'u?1 ~.:._, :~ .... "·;..::t.~ ;:·:>_J/rss 

Flow Conditlonl 1989 1990 1991 1992 1993 

Annual A venae (AADF) 1.933 2.101 1.997 
Dry Weatb« Average 1.736 1.960 1.857 
Wet W eathe~: Average 2.130 2.242 2.136 
Dry Wtbr Max Month 1.869 2.219 2.649 
Wet Wtbr Max Month 3.117 3.318 2.513 

Dry Wellllur Flow• (•gd) • M111 through Octo'Hr 

Average Dry W eatbcr Flow (ADWF) 
Dry W cathcr Maximum Daily Flow (b) (DWMDF) 
Dry W eatber ·Minimum Daily Flow (DWMiDF) 

1.915 1.988 
1.478 1.871 
2.353 2.105 
1.825 2.455 
3.528 2.767 

Dry W~ Maximum Month Average Daiiy Flow (DWMMADF) 
_'Dry Weatbet Minimum Month Avenge Daily Flow (DWMiMADF) 

Wit Weather Flow1 (mtd) • N~Wember throufh April 

Average Wet W eatbcr Flow (A WWF) 
Wd. Wcatbcr Maximum Daily Flow (WWMDF) (c) 
Wd. Weather Max-imum Month Average Dally Flow ('WWMM.ADF) 

Notes: 
(a) Shaded cells are influent flows. Non-shaded cells are effluent flows. 
(b) May 17, 1991 (effluent flow measurement). 
(c) February 19, 1992 (effluent flow measurement). 
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2.220 
2.563 
2.570 
'2.309 
1.109 
1.900 
1.802 
1.674 
1.649 
1..548 
1.643 
1.855 

A"rqe 

1.987 
1.780 -
2.193 
2.204 
3.048 

.. bwrqe 

1.780 

'2.204 
... :· ·-

2.193 

Maimum 

2.649 
3.528 

Mta/Min 

6.141 
0.408 
2.649 
1.083 

7.920 

3.048 3.528 
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Table l-7 
Influent Loading 

Woodburn WWTP 
1990-1993 

lnjhunJ '""'"'" 
lnfhunJ 

BODs BODs TSS 
( .. ,tL) (lbli/aJ) . (lllfiL) 

S'UIIllllary: 1990 • 1993 

Paiocl of Record 
Maximum 855 10,515 -490 
Minimum 12 190 22 

1990 Average. 206 3,302 157 
1991 Average · 185 3,058 148 
1992 Average 258 3,609 182 
1993 Average 244 4,279 153 
POR Average 223 3,547 160 

Dry Weather 
Maximum 855 10,575 490 
Minimum 78 190 S4 
Average 258 3,876 180 

Wet Weather 
Maximum 468 10,028 308 
Minimum 12 398 22 
Average 188 3,248 140 

Notes: 
POR = Period of Record. 

lft/lwlll 
TSS 

(lbldilJ) 

9,025 
219 

2,555 
2,478 . 
2,736 
2,637 
2,600 

7,499 
797 

2,673 

9,025 
219 

2.530 
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Plant Biosolids Data 

The City has recorded biosolids nutrient and metals data at least yearly for over 10 years· as 
part of its ongoing biosolids management program. Data for 1986-94 are summariz.ed in 
Table 2-8. Average values (from Table 2-8) arc presented in Table 2-9 and compared with 
th.e ceiling concentration limits and exceptional quality· values that have recently become 
part of the Federal (Part 503) regulations governing biosolids land application. From Table 
2-9 it (?an be seen that theW oodbum WWTP biosolids. are of gOod enough quality to be land 
applied (that is, they are less than the ceiling values). The av.erage biosolids concentration 
values are better than the Part 503 exceptional quality criteria, and only two cadmium and 
one silver data points exceed them. These excecdances appear. to be. anomalies. It should 
also be noted that all data ·points arc for digested primaiy sludge only, which would be 
expected to have higher metals concentrations than if the plant's secondary sludge were 
included. 

Effluent Biomonitorlng Results 

CH2M Hll..L performed t.wo acute screening . bioassays and two chronic definitive bioassays 
on Woodburn WWTP effl.uent. The effluent. samples were provid,~ by City of Woodburn 
personnel. The tests were conducted on February 15 through 22, 1991. Test ()rganisms used 
were the water flea (Ceriodaphnia dubia) .and the fathead minnow (Pimepha/es promelas). 
EPA test methods were followed for aU procedures. 

· Sample Collection And Preparation 

CH2M HILL, s Corvallis Aquatic Toxicology Laboratory conducted the acute screening and 
chronic definitive testing of the effluent samples. The effluent samples were collected and 
delivered to the lab by City of Woodburn personnel. The samples were collected on 
February IS, 18, and 20, 1991. Upon arrival at the lab, the samples were dechlorinated with 
sodium thiosulfate, flltered through a 60-'micron net and temperature adjusted before each 
daily renewal. The samples were stored at 4 degrees C in the dark until the test solutions 
were prepared. 

Acute Toxicity Tests 

The concentrations tested in the acute tests were 100 percent effluent and dilution water for 
the control. The concentrations were run in duplicate with ten organisms per replicate. The 
response that was measured during the acute tests was survival over the exposure period. 

There was no reduction in the survival of the Pimephales prome/as over the 96 hour 
duration of the test in either the control or the 100 percent effluent Acute toxicity was 
observed in the Ceriodaphnia dubia test within the flrst 24 hours. 
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~ 0 

(JQ -~ ;::: 
3 
~ 

~~~ 

/ 

7194 
DB 

%TS .53 
TKN 10,000 

p 

K 1,220 
Arsenic 13 

Cadmium 3 
Chromium 25 

Copper 223 
Lead 37 

Mercury 4 
Molybdenum 3 

Nickel 23 
Selenium 5 

Silver 37 
Zinc 738 

Notes: 

DB=Drying Beds 
PRI=Primary Digestion 
SEC=Secondary Digester 
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10193 1J93 
DB DB 

81 
14,700 
13,300 

800 
9 

3 
42 

239 
72 
0 

12 6 
38 
3 1 

19 
677 

·· ?-. 

Tablel-8 
Biosolids Nutrient and Metals Data 

Woodburn WWTP 
1987-1994 

9/93 8192 7192 7/92 7/92 ~ 
DB DB PRI SEC DB . 

54 .5 3 
1,000 

11,000 
48 
62 54 9 14 . 14 24 
67 5 2 4 5 4 
26 17 16 28 26 40 

178 313 141 217 . 312 289 
27 7.5 34 3.5 84 49 

1 s 1 2 1 "3 
1 

1 24 18 2S 30 32 
19 
I 2 10 20 18 3 

598 1,078 552 4,676 1.347 996 

11J91 9191 3190 10189· 3188 9187 
.. . . - . .. . 

.5 6 6 .5 4 " 80 
24,400 18,370 22.560 · 19.500 7,300 
2,050 1,420 3,800 1,800 

166 1,993 2,080 39 I 

4 24 9 5 5 
33 75 lOS . 138 142 36 

117 187 . 276 203 276 21.5 
4 1 17 140 80 . 103 

4 1 21 147 39 21 

626 51 640 972 1,140 



Table 2·9·· 
BioioU~ Me~ls Data 
Wpodbum~ 

: Avallable Part 503 
Woodburn WWTP Part503 ~cepUonal Quality 

Data CeWna X alues• Values 
Constituent (mi/kg) . · (...p~ (mWkg) 

Arsenic 25 75 41 
Cadmium 11 8~ 39 .. 

Cbromi~m 54 . 3;000 1.200 
£(){)Per 228 4.300 1.SOO 
~d 54 84() 300 
Mercury 2 S1 17 

!Molybdenum s 75' 18' 
!Nickel 30 - 420 420 
Selenium 7 100 36 
Silver 14 - -
Zinc 1084 7.SOO 2.800 
Notes: 

[Maximum concentration allowed for land application. 

rin.itially proposed values currently under review. 
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Chronk Definitive Tests 

The concentrations tested in the chronic definitive -tests were 100, 30, 10, 3, and 1 percent 
effluent and dilution water for control. For the Ceriodaphnia dubia test, 10 organisms per 
concentration were u.sed, each in a separate vessel. For the Pimephales promelas test, 40 
organisms per concentration were used (10 in each of four chambers). 

· The effects measured during the Ceriodaphnia dubia chronic test included survival and 
reproduction over the 7-day expostire period. The response measured in the Pimephales 
promela.f tests included survival and growth ov~ the 7 -day exposure period. . 

The results of the Ceriodaphnia dubia test show a statistically significant reduction in 
survival at the 100 percent effluent concentration. The lowest observed effect concentration 
(LOEC) for survival is 100 percent effluent; the no observed effect concentration (NOEC) 
for survival is 30 percent effluent. The chronic value (the geometric mean of the LOEC and 
NOEC values) is 54.8 percent effluent. · 

The results of the Pimephales promelas test show no statistically significant reduction in 
survival at any of the concentrations. However, there is a statistically significant reduction 
in growth at the 3, 10, and 30 percent effluent concentrations. The LOEC for ·growth is 
3 percent effluent; the NOEC for growth is 1 percent effluent. The chronic value for growth 
is 1.7 percent effluent. 

The results of the Ceriodaphnia dubia test showed a NOEC for survival of 30 percent -~ 
effluent. The results of the Pimepha/es promelas survival test showed an NOEC for survival 
at any of the tested concentrations. 

Summary Of December 1994 Tests 

More recent chronic and acute testing was done with samples collected December 6 through 
13, 1994. The following is a quote from a report in progress from the CH2M Hll...L 
Corvallis Aqua~c Toxicology Laboratory (to be published): · 

The ~odaphnia dubia showed no statistically significant reduction in survival or 
reproduction when compared to the laboratory control at any effluent concentration 
tested. The no observed effect concentration (NOEC) and the lowest observed effect 
concentration (LOEC) for survival and reproduction were 100 and greater than 100 
percent effluent, respectively. 

The IC25 (the concentration of effluent causing a 25 percent reduction iri biological 
measurement, e.g., growth) values calculated for Ceriodaphnia dubia survival and 
reproduction were 90.0 and greater than 100 percent effluent, respectively. 

Chronic testing was also done on the fathead minnow. The results are reported as follows: 
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The fathead minnows showed a statistically significant reduction in weight at the 100 
percent effluent concentration when compared to the laboratory control. The NOEC 
and LOEC were SO and 100 ~nt effluent, respectively. · 

The IC25 value was calculated on the ~ !!Jinno.:f survival and growth. The 
IC25 values for s~ival and growth wereth greater than 100 percent effluent. 

Thus, this most recent testing indicates the dilutions in the mixing zone (15 and-26 percent 
effluent for 3.1 and 5.10 mgd effiuent flow, res~tively) would have no statistical reduction 
in weight or survival of the fathead minnow' as well as no statistical reduction in 
reproduction or survival of the Ceriodaphnia dubia. 

Deficiencl~s of Existing Wastewater Treatment Facility 

The deficiencies of the existing wastewater treatment facilities are divided into four 
categories: capacity limitations, water quality regulations, process equipment, and building 
codes and safety. 

·The Woodburn WWTP has been in service sillce the early 1980's with year-round discharge 
to the Pudding River (except during the 1990 summer canning season). The WWTP was 
upgraded in 1987 to improve the capacity and treatment of peak industrial loadings. The 
improvements included: 

• Addition of a recirculation channel to allow the two RBC basins to operate in 
. series during time of peak loadings (summer canning season) and low flow in 

the Pudding River 

• Addition of a pre-aeration pond for aerating primary effluent prior to its 
introduction to the RBC units 

The Oregon Departm~nt of Environmental Quality (DEQ) established new treatment plant 
· effluent requirements for the Pudding River ~ November 1993 by setting Pudding River 
Total Maximum Daily Loads (1MDLs) for the City of WOodburn. · 

Building and safety codes have changed since the WWTP was built. Some equipment may 
warrant replacement or modification. 

Capacity Limitations 

According to the Woodburn Wastewater Facilities Capital Improvements Plan (CH2M 
HILL, January 1987), the following capacity limitations apply: 

Volume 1 
Page 78 

The Mill Creek Pump Station and treatment system has a current treatment capacity 
(including RBC recirculation and pre-aeration) of approximately 3.4 mgd of average 
daily wustewater flow, 8.4 mgd peak hourly flow, 7,200 lb/day of BOD,, 
5,000 lb/day of SBOD,, and 6,200 lb/day of TSS. Average daily flows are limited 
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by the capacities of the primary and secondary clarifiers and chlorine contact 
chamber. Organic loading is limited by the capacity of the anaerobic digesters and 
sludge drying beds. Peak hourly flows are limited by the . capacities of the Mill 
Creek Pump StJltion, plant headworb, plant process piping, and ~larifiers. 

The City of Woodburn WWTP was designed in the late 1970's. At that time, the RBC 
process was considered an attractive alternative which saved on energy costs and received 

· support from the U.S. Environmental Protection Agency's (EPA) innovapve and alternative . 
technology program. CH2M HILL designed the original plant, following design criteria 
reconunended by the EPA and the RBC manufacturer. Since the RBC system was designed 

.and built, the .RBC design criteria have been derated· by EPA, thus affecting the design 
capacity of the treatment planl 

The RBC system was designed with the assumption that the wastewater characteristics 
would be predominantly municipal, based on existing plant daily monitoring reports, the 
current facilities plan, and small scale pilot testing. 

Plant staff members have indicated that recent operating data show the secondary treatment 
system with the pre-air cell and lagoon online is actuilly limited to 3,350 lb/day influent 
BOD5• It is currently not able to treat summer loads. 

It was assumed that industrial contributions would increase at the same rate . as domestic 
contributions anc:J the wastewater characteristics would stay proportional to the predom­
inantly do~c wastewater characteristics at the time of the 1987 facilities plan. Contrary 

. to expectations, industrial and commercial contributions . grew significantly. Industrial 
contributions vary seasonally with the operation schedules of the canneries and loads are 
currently higher than anticipated at design. The current secondary treatment system (includ­
ing the pre-aeration cell) can handle only 3,350 lb/day BOD. Because of the secondary 
capacity limitations, the City entered into an SFO agreement wi!h DEQ effective January 1, 
i993. The interim limits for effluent BOD and TSS in the. dry season are relaxed from 10 
mg!L to 20 mg/L BOD and TSS until new facilities are buill 

The SFO agreement (see Appendix B) contJlined the following schedule to address the 
noncomplianCe issues: 

• 12 months after establishment of the TMDL, the City must submit a final 
Facilities plan that includes an evaluation of alternatives for complying with 
the TMDL and the water quality standards for chlorine and ammonia. The 
facilities plan shall also include an evaluation of the mixing zone. 

• 18 months after approval of the facilities plan. the City must submit engi­
neering plans and specifications for construction of necessary improvements. 

• 24 months after approval of the facilities plan, the City must award construc­
tion contracts for the completion of the necessary improvements. 
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• 44 months after approval o( the facilities plan, the City must complete the 
construction of the necessary improvements. 

An amendment to the SFO extended the facilities plan submittal to 20 months after estab­
lishment of final TMDLs and added a requirement for a predesign submittal 4 months after 
facilities plan approval. Additional capacity limitations include the secondary clarification 
and flltration system. C~nt design criteria for secondary clarifier over{low rates indicate 
the existing clarifierS are too srDall. The fi1~rs have .been derated by. ptant staff from the 
design capacity of 3.1 mgd to 2.2 mgd because of. aging equipment and ~ow short..circuiting. 

Water Quality Regulations 

The Oregon Administrative Rules (OAR 34041) define a State-Wide Water Quality 
Management Plan. Beneficial Uses, W~r Quality Standards, and Minimum Design Criteria 
for Treatment and Control of Wastes related to the Willamctte River are included under the 
W'illamette Basin Plan (OAR 340-41-442,445, 4SS). 

The City's NPDES Waste Discharge Permit was renewed in 1992 following expiration of the 
previouS permit. The permit was renewed in September 1992 and is designed to be effective 
until September 30, 1997. A copy of the current permit is provided in Appendix A. Table 2-
10 summarizes the current discharge criteria and mass load limits of the permit. The permit, 
however, is intended to be opened for review and modification during the course of the 
facilities planning process . . Variances are allowed as defined in the SFO. On January 1, 

"1993, DEQ approved an SFO giving the City a discharge limit of 20 mg/L CBOD, and .·, 
20 mg/L TSS. These effluent limitations . have been consistently met by the Woodburn 
WWTP. The limits are effective only until the City completes construction of a new or 
expanded wastewater treatment facility. 

Ef!Juent limits 

The current plant pe~t requires an effluent CBOD, concentration of 2S mg/L (monthly) 
and 40 mg/L (weekly) during the winter (Nov~mbex: through April). Effluent CBOD, 
concentrations of to·mg/L (monthly) and· lS mg/L{weekly) are required during the summer 
(May through October). The current pennit also requires an effluent TSS concentration of 

· 30 mg/L (monthly) and 4S mg!L (weekly) during the winter (November through April). 
Effluent TSS concentrations of 10 mg/L (monthly) and 15 mg/L (weekly) are required 
during the summer (May through October). The SFO relaxes the effluent concentrations to 
20 mg/L for both CBOD5 and TSS. 

Wet Weather Bypasses 

Any bypass of secondary treatment is a violation of federal water quality regulations. 
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Table 2·10 
Carreat Dischqe Criteria D.4l Mass Load Limits 

Woodburn WWTP 
, _ 

Mus Load Limitations 
· AYei-ace Etftueot Moathly Weekly Dally 

CoDCeDtntio .... AYerqe AYtnae Maximum 
Parameters Monthly llliiL Weeldymz'L lblday lbldiy lblday 

Mayl .. _ October 31 

-CBOD, 10 IS 259 388 S17 

TSS 10 l.S 259 388 S17 

FC/lOOmL 200 400 ,, 

November 1 throop_ .\p_rD 30 

CBOD 2S 40 646 970 1,293 

TSS 30 4S 776 I 163 1,551 

FC/100 mL 200 400 
Other_Parameters: 
_pH Shall be within the nmge 6.0-9.0. 
CBOD4, BOD4, TSS Shall not bC less thaD removal efficiency 85% monthly average. 
Total Residual Chlorine Shall not exceed daily maximum of 0.03 m.gJL. 
Mixing Zone Shall not extend beyond 270 feet downstream from discharge. 

*Based oo average dry weather design Oow equaling 3 .1 mgd 

Monitoring and Reporting Requirements 

Both the influent and effluent flow streams have monitoring requirements. The influent flow 
must be monitored for: 

• Total flow (daily) 
• Fiow meter calibration (semi-annually) 
• CBOD, (two times per week) 
• TSS (two times per week) 
• pH (three times per week) 
• Metals (semi-annually) 
• Total phenols (semi-annually) 

The effluent flow must be monitored for: 

• 
• 
• 
• 

PDX15CBE.IXX: 

Total flow (daily) 
Flowmeter calibration (semi-annually) 
CBOD, (two times per week) 
TSS (two times per week) 
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• 
• 
• 

F~ colifonn (two times per week) 
pH (three times per week) 
Quantity of chlorine used (daily) 
Chlorine residual (daily) • 

• 
• 
• 

Average;~t remov~ (CBOD, and TSS, monthly) 
Nutri~ts ·(ammonia, _ _nitrogen,.nitrite, and ni~. two times per week) 
Total phosphorus (weekly between June 1 and October 31) 

• 
• 
• 
• 

Metals (semi-annually)· , 

Total phenols (semi-annually) 
Toxics removal (semi-annually) 
Bioassay of effluent from outfall (quarterly) 

In addition to the influent and effluent monitoring requirements, there are groundwater and 
sludge management monitoring requirements. 11lese requirements include ·groundwater 
level elevation measurement, sludge analysis (including metals content), and maintaining a 
record of locations where sludge is applied on land. 

Compliance Schedules 

Schedules for completion of plans and implementation of the plans are included for 
identifying and reducing inflow, identification and monitoring of overflow points, and for 
tbe prevention and handling of spills. 

PretretJtment Program 

A pretreatment program is identified and outlined. The City is required to conduct and 
enforce a pretreatment program that includes the following items: 

• Maintaining an updated inventory of industrial users 

• Issuing individual discharge pennits to significant industrial users 
. . . 

• Randomly sampling and analyzing industrial user effluents 

• Reviewing reports submitted by industrial users 

• Investigating all instances of industrial user non~mpli~ce 

• Publishing (annually) any industrial users that were in significant 
noncompliance with the pretreatment requirements · 

• Developing and maintaining a data management system designed to track the 
status of the industrial user inventory, discharge characteristics, and 
compliance 
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• Reporting to DEQ (annually) the status of the pretreatment program during the 
previous year 

Outfall Miring Zone 

The cunent NPDES permit defines the allowable mixing zone as the region within 270 feet 
downstream of the point of discharge. According to OAR 240-41-445, the water outside the 
inixing zone boundary must be free of materials in concentrations that will cause chronic 
toxicity. Additionally, .the water must meet. all Qther water quality standards under nonnal 
annual low-flow periods. The NPDEs permit also defines the Zone of Immediate Dilution 
(ZID); it must be within 10 percent of the allowable mixing zone. Water at the edge of the 
ZID must be free of materials in concentrations that will cause acute toxicity. DEQ may 
redefine the ZID after completion of the WWTP modifications. 

The present average dry weather plant flow (ADWF) is 3.1 mgd (4.8 cfs) and the future 
ADWF is estimated to be 5.0 mgd (7.7 cfs). A seven-day-average-low flow of 
approximately 50 cfs occurs every other year in the Pudding River near Aurora (7Q2). DEQ 
has also indicated that the 7Ql0 flow is equal to IS cfs. Given a Pudding River flow of 
50 cfs, the maximum dilution ratio that can be achieved with complete mixing is 11.4 (for 
effluent flow of 3.1 mgd) and 7.5 (for effluent flow of 5.0 mgd). At a Pudding River flow of 
15 cfs, the dilution ratios are even lower. 'The dilution does ·not meet the dilution 

·· requirement of a 15:1 dilution for BOD and TSS and a dilution waiver is required from 
DEQ. .. 

The effect of these dilutions on the predicted concentration levels of various constituents is 
presented in TableS 2-11 and 2-12 . . As can be seen, mercury and silver are at unacceptable 
levels. ·The levels of these constituents will be reduced by additional pretreatment programs. 
Additional sampling ·and analysis for mercury and silver are recommended with clean 
sampling and testing techniques after b-new plant upgrades are completed. 

The approved pretreatment program recognizes that silver and mercury need to be reduced 
by tighter source control. Silver and me~ury are controlled by local limits in the approved 
pretreatment program. The local limits will need to be reevaluated after the treatment plant 
improvements are implemented. 

Chlorine Toxicity 

For chlorine, acute and chronic toxicity concentrations are defined as 0.019 and 0.011 mg!L, 
respectively. In order to meet the requirements of OAR 340-41-445, the discharge shall not 
exceed a daily maximum of 0.10 mg!L and a monthly average of 0.04 mg/L. Additionally, 
adequate dilution and mixing must take place in the river for concentrations outside the 
mixing zone to be 0.011 mg/L. The practical limit for measurement of chlorine 
concentration is 0.1 mg/L. Tile Woodburn WWTP does not currently dechlorinate and 
residual chlorine concentrations are above the acute toxicity limit. 
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CoJUtitrlent 

Arsenic m (b) 

Cllrolllc Cr#lrltJ 
. (.uut biiiUI 

oiiii#UIM 
.._amr zo~~e) (a) 

(IIIII) 

. Cadmiwn (c) 
Ouomimn m (c) 
Oliomimn VI (b) 
TOial Ouomium (c) 
Coppcr(c) 

19() 
1.13 

206.98 
11 

217.98 
11.82 
5.2 
3.22 
o.ou 
157.67 

Cyanide (b) 
Lead (c) 
Memary(b) 
Nickel (c) 
Silver (b) 
Zinc (c) 

Notes: 

O.ll 
10S.99 

Table 2-11 
Predicted Concentration Levels 
Puddina River at Woodburn 

Puddlnc River = 15 cfs 

Tu'WM'P 
1/fllUfiiiiM 
IINfolltiWU,.I 
co~iuradoril 
ofiM"*4 

coltllilluiiiJ (/) 
(11611) 

4.667 (d) 
2.944 

(e) 
7.000(e) 

(e) 
13.333 
2.917 
2.778 
0.706 
9.222 
l.778 
4S.444 

To""'' tilt Cllrolllc 

CrlUrltl at till '''' of 1M •lzblr zo111, t1u qprum 

. •1111 '""'. ~""~" 
16111/uuc 1M UU1.4UJII 
llltMI/or IIH [olkJwblf 

coiwllw1111 (WWTP Jlqw 
• 3.1 mrtl, DIIIUio11 • 4.1, 

Rl•~ /IIJW •15 t;/1) 
(11611) 

779 
4.633 

848.618 
45.1 

893.718 
48.462 
21.32 
13.202 
0.0492 
646.447 
0.49l 

434..SS9 

To ""''1M Cllronlc 
CrlUritJ at tlu 1dg1 of tlu 
Ublf %DIII1.tla1 .1//IIUitl 

mUll luJr1 IJ COMIIIII'tiJiofl 

1111 tluul tlt1 tunounts 
U.~for t1u followlllr 

coudlruiiiJ (WWTP /IIJW 
• $.0 •14, Du.#DII •1.9, 

Rlr~r flmi•JS t;/1) 
(116/1) 

5S1 
3.277 

600.242 
31.9 

632.142 
34.278 
15.08 
9.338 

0.0348 
457.243 
0.348 

307.371 

(a) Prom Industrial Pretreatment Program. Local Discharge Limitations. City of W oodbum. Oregon. Appendix A. 
(b) Not dependent on hardness. 
(c) Depmdent on hardness (100 rng/1 used). 
(d) Valence of arsenic not indicated. ArSenic m asswned. 
(e) Valence of cadmium not indicaaed (ie Cadmium VI or Cadinium ill). Cadmium VI assumed: 
(f) From industtial Pretreatment Program. Local Discharge Limitations. City of W oodbum. Oregon, Table C. 

Volume 1 
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Constitlu Ill 

Alscnic m (b) 
Cadmium (c) 
Chromiwn m (c) 
Chromiwn VI (b) 
Total Chromium (c) 
Copper (c) 
Cyanide (b) 
Lead (c) 
Mercury (b) 
Nickel (c) 
Silver(b) 
Zinc (c) 

Noces: 

· Cltrollk CrlUrill 
(MIIII H IIUI 
olliJitll t1u 

alzing :0111) (G) 

(IIIII) 

190 
1.13 

206.98 
11 

217.98 
11.82 
5.2 
3.22 
o.ou 
157.67 
o.u 

105.99 

Table 2·12 
Predicted Concentration Levels 

Puddina River at Woodburn 
Puddina River = 21 crs 

TltelVWTP 
ejflluJttluu . 

1M followlllr 
t:oru»lllrtldolll 
of tiN Ullld 

c:ollldbullll (/) 
(IIIII) 

4.667 (d) . 

2.944. 
(e) 

7.000 (e) 
(e) 

13.333 
2.917 
2.778 
0.706 
9.222 
1.778 
45.444 

To Melt tilt Cltrollk To Melt ilat Cltronlc 
Crill riD Gl 1M 14f1 of tht CrltlritJ Gl tlu edge of 1M 
"lldXUtf roM, 1111 l/ftlulll lfllxlng :01111 1/u l~llll 

1111111 """ t1 COIIUIIIi'tldoll · .IIIUII """ t1 COMIIIlrtltloll 
lllllluul lhl tunOIUitl lelllluut till tunOIUIII . . . 
Usf«</or tlufollowU.r lilted/or tilt following 

c:oiUtltwllll (WWTP flow · c:ollltibullll (WWTP flow 

• 3.1 lllfd, Dlludora • 5.4, • 5.0 lllfd, Dlludora • 3.7, 
Rl•tr flow • 21 C/1) Rl•tr /lliW • 21 cfs) 

< llfll) < urm 

1026 703 
6.102. 4.181 

1117.692 765.826 
·59.4 40,7 

1177.092 806.526 
63.828 43.734 
28.08 19.24 
17.388 11.914 
0.0648 0.0444 
851.418 583.379 
0.648 0.444 

572.346 392.163 

(a) From Industrial Pretreatment Program, Local Discharge Umitations, City of Woodburn, Oregon, Appendh A. 
(b) Not dependent on lwdness. 
(c) Dependent on hardness (100 mg/1 used). 
(d) Valence of arsenic not indicated. Arsenic m asswned. 
(e) Valence of cadmillm not indicated (ie Cadmium VI·or Cadmium W). Cadmium VI assumed. · 
(f) From Iridustrial Pretreatment Program, J,.ocal Discharge Limitations, City of Woodburn, Oregon, Table C. 
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Process Equipment 

The City of Woodburn's current wastewater treatment system will complete its .designed 
useful life in the year 2000. 

Tbe RBCs ~deteriorating and w4! need replacement media by the year 2000. Plant staff 
have indicate4 that the filter:s req~ regular maintenance and the parts are hard to obtain. 
The filters often . plug from . oil and grease, and experience short circuiting. Their 
performance i:$limited by the influent quality. ·For their design, it was assumed that the filter 
influent V{ould be 15 mgiL; however, this is not always achieved·. SamPling has shown that 
metals concentrations actually increase through the filters. Current capacity is estimated to 
be 2.2 mgd. 

The existing chlorine gas disinfection system adequately disinfects effluent to meet the 
existing 200 fecal collfonn standard. However, because of chlorine toxicity to the Pudding 
River , a dechlorination system would be required if chlorine disinfection were continued, or 
an alternative disinfection process such as ultraviolet (UV) light should be considered. 

More laboratory space in the Control Buildirig is needed because of the increase in analytical 
testing required by current and future discharge permits. · · 

BuDding Codes And Safety 

· Various building codes and safety reg\Jlations have changed since the Woodburn WWTP 
was constructed. New municipal , wastewater plants are required to be designed in 
accordance with National FJ.re Protection Act (NFP A) 820, which stipulates various 
ventilation rates and electrical classifications to be used for safety. While the unremodeled 
portions of existing plants are not required to be upgraded to NFP A 820 standards, all new or 
significantly remodeled portions of the plant would need to be upgraded to meet the 
standard. For those areas not requiring ·remodeling, NFP A 820 does repre~nt a good set of 
recommendations for possible upgrades to improve system safety. 

The ~xisting chlorination facility may be. in need· of safety ~provements, especially since 
the facility is in close proximity to neighborhoods. Recent revisions to the Uniform Fue 

. Code, Article 80, require emergency chemical scrubbing equipment for toxic compressible 
gases. A sprinkler system is also required if the building is constructed of flammable 
materials. The local fire marshall may require these improvements if the facility is upgraded. 
Adding dechlorination may also trigger upgrading. Other regulations that may affect the 
facility upgrade are the Disabilities Act and OSHA requirements. 

Most of the structures at the plant were designed and built before the January l, 1993, 

II 
effective date of the Oregon Structural Specialty Code (OSSC) that upgrades western 

""" ~ Oregon to Uniform Building Code Seismic Zone 3. Previously, this same vicinity had been 
designated as Zone 2 or 28 with code forces two-thirds as large, and much less stringent 
regulations for connection details. Therefore, we would not expect the details of 

. reinforcement and connections for these older structures to conform to current requirements 
of the building code for regions of high seismic risk (a structural inspection of the buildings 
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and/or plans is not within the scope of thiS report). If an earthquake of a magnitude higher 
than those that occurred in Woodburn in 1993 were to occur in the Woodburn area, we 
would expect many of these structures to suffer major structural damage . 

. Existing Wastewater Collection System 

System Description 

The City's existing sanitary wa8tewater Collection systein CQUects wastewater from 
residences, businesses, industries, and public facilities and conveys it to the Woodburn 
WWTP near the Pudding River. For the most part, the existing wastewater collection system 
was built in the 1950's and confonns to the topography of the Mill Creek basin. Nine pump 
stationS pump wastewater from areas that cannot flow by gravity to the treatment plant 
because of the flat topography and low-lying sections at the extremities of the. collection 
system. 

Approximately 2,087 acres within the UGB are currently sewered. The total length of 
municipal sewer, excluding private service laterals, is approximately 52 miles and pipe sizes 
range in diameter from 8 to 36 inches. 

Two major interceptors comprise the majority of the City's gravity collection system: 

• The Mill Creek interceptor follows · Mill Creek from the Mill Creek pump 
station south to Cleveland Street, then west to Settlemier A venue. It intercepts 
flow from smaller collector systems both east and west of Mill Creek, 

• The Front Street interceptor serves areas west of Front Street by collecting 
main and lateral lines south to Cleveland Street and west to the Interstate I-S 
freeway. 

The existing collection system occasionally exceeds its capacity. The Mill Creek pump 
station and the Mill Creek interceptor are particularly troublesome areas. According to the 
collection system aruuysis (see Volume II of this report). peak flow resulting from aS-year 
storm event will exceed the capacity of the existing collection system. Pump station and 
pipeline improvements currently required include: 

• 
• 

• 

• 

PDXlSCBE.DOC 

An upgrade of the Mill Creek Pump Station 

Hydraulic relief for the Front Street Interceptor through the downtown area to 
Lincoln Street 

Hydraulic relief for the trunkline along Highway 214 and Astor Way serving 
the north part of town 

Monitoring pf four additional pump stations to determine whether they should 
be upgraded in the immediate future: Volume 1 ----Page 87 
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Pump Station 1 near Vanderbeck Way 
Pump Station 2 near Jansen·Way 
PUmP S~on 3' near Rainer Road 
P\imp Station 4 near Industrial A venue 

Inrlltrationllnflow Evaluation 

Introduction 

Wastewater collection systems. althougp const11Jcted to collect and c<>nvey wastew~r. also 
inevitably convey a certain quantity :of ex~eous cleaa: water. This water~ commonly 

· referred to as infiltrationfmflow (Ill), can originate as gw.W.c:J.w~ or surface runoff. III 
includes water that I~ into .the system from eracks (infiltration). 0r cross conn~ons 
(inflow) .. The entry ot groundwater and stormwater runoff~~ the w~water collection 
sys~m increases the cost of operating ihe wastewater conveyance and treatment facilities. 
Excessive III is defined as the quantity of VI that can be economically eliminated from a 
sewer system as determined in a cost effective analysis. This analysis compares. the cost of 
sewer rehabilitation pi'-' transporting and treating the remaining III to the -total cost for 
transportation and treatment of all the III. 

Regulatory Requirements 

EPA facilities planning guidelines include criteria for evaluating excessive Ill. A target level 
of 120 gallons per capita per day (gpcpd) · bas been established: to assess impacts of 
groundwater infiltration. If per capita now levels for a 7- to 14-day period of high 
groundwater~ higher than 120 gpcpd, excessive groundwater infiltration may exist. A 
similar target level of 275 gpcpd has been established for peak III conditions. This target 
reflects the impact of inflow caused by a storm event. If either or both of these targets are 
exceeded, an III cost effective analysis is warranted. 

Excessive In Analysis 
. . 

·An analysis tQ determine whether excessive III·is present in the W()Odbum collection system 
was performed. The 1993 wet season flow records were used to develop the domestic 
wastewater flow in gallons per capita per day (gpcpd). The City began correcting identified 
inflow sources before the 1993 wet season. 

Woodburn has significant industrial wastewater flows. 1bese flows were subtracted from 
the total plant flows to determine the domestic and III flows. Industrial permits were used to 
determine the total industrial flow. 

The first column in Table 2-13 represents a period of high groundwater. The flow is for the 
month of February 1993. The second column represents peak III conditions during a storm 

I ( event. The peak III event from Table 2-6 is 7.92 mgd (WWMDF). The per capita flow for 
,...... ~ groundwater infiltration is less than the EPA target values. The per capita flow for peak III 

conditions exceeds the EPA value; therefore, additional investigation of inflow is necessary. 
In a separate evaluation. approximately 2 mgd of inflow has been identified as being cost 

~ . e 
::1 ~ 
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effective to remove, as discussed in Volume //-Collection System Evaluation, Wastewater 
Facilities Plan, City of Woodburn, Oregon. 

1 Volume 

Page 89 
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Table 2·13 
InnltratJon and Inflow Analysis 

City or Woodburn 
1993 

High 
Groutul· 

Units waur 

Population Equivalent Es~ 1/1/93 20,401 
Flow Period 1993 Feb-93 
Total Flow gpd 2.3 
Industrial Flow mgd 0.13 
Sanitary and Ill Flow mgd 2.17 
~ Capita.Sanitacy & Ill Flow gpc:pd 106 
EPA Target Values gpc:pd 120 

PUJklR 

20,401 
Mar-93 . 

7.92 
0.13 
7.79 
382 
27S 

\ 
I 

\ 
) 
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· Appendix 2.1 . 

Historical Woodburn WWTP · 
Flow and Load Data 
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Table l.l·l 
Dally hdlue~~t ud Emuellt Flow CGmpuiloa 

Wooclbun WWTP 
1991·1993 

Dd-t DCJ, 

&/lllnl Bl/fMnll ,... I' mal 
DIM '""' Flw Dill'""" Dill..,'", 

(-,I) (•lfl) (-rl) ~) 

30-Jul-91 1.733 0.807 0.926 S3'4 
31-Jul-91 1.758 0.948 0.810 4K 
1-Aua-91 1.151 0.948 0.110 46., 
2-Aua-91 ·1.739 . 0.401 1.331 . 77., 
3-Aut-91 1.612 0.7'75 0.137 5N 
+Aua-91 1.777 0.654 1.123 63., 
5-ADa-91 1.196 0.524 1.272 71., 
6-AuJ-91 1.509 0.512 0.997 6K 
7-Aua·91 - 1.711 0.500 1.281 72., 
1-Aua-91 1.692 0.517 1.105 65., 
9-Aut-91 1.743 0.477 1.266 73., 
I~Aq-91 1.129 0.486 1..3<43 73., 
1 I·AUJ-91 1.622 0.533 1.089 67., 
1~AUJ-91 1.612 0.665 1.017 '" 13-Aq-91 1.549 0.583 0.966 62., 
14-Aq-91 1.621 0.564 1.057 65., 
15-Aua-91 1.621 1.649 .0.021 -I., 
16-AUJ-91 1.658 1.670 .0.012 -I., 
17-Au&-91 1.621 1.561 0.060 .... 
11-Au&-91 1.608 1.689 .0.081 -5., 
19-Aua-91 1.322 1.556 .0.134 -18,. 
20-Aua-91 1.614 1.690 -0.076 ·5" 
21-Aua-91 1.711 1;663 0.048 3,. 
22-Au&-91 1.711 1.622 0.0119 "' 23-Au&-91 1.616 1.491 0.125 "' 24-Aq-91 1.370 1.439 -0.069 _,,. ' 
25-AuJ-91 1.543 1.329 0.214 14,. 
26-Aq-91 1.485 1.272 0.213 , .. ,. 
27-AUJ-91 1.578 1.507 0.071 4,. 
21-Aua-91 1.580 1.481 0.099 K 
29-AuJ-91 1.570 1.616 -0.046 .]..,, 
30-AuJ-91 1.566 1.478 o.osa K 
31-AuJ-91 1.470 1.350 0.120 "' 1-Sep-91 1.268 1.261 0.007 .1" 2-Sep-91 1.255 1.128 0.127 1~ 
'3-Sep-91 1.562 1.416 0.146 K 
4-Scp-91 1.690 2.223 -0.533 -3N 
5-Sep-91 1.523 2.188 .0.665 -44,. 
6-Sep-91 1.688 2.214 .0.526 -31,. 
7-Sep-91 1.670 2.219 -O.S49 .3],. 
1-Sc:p-91 1.445 2.076 .0.631 -44,. 
9-Sep-91 1.410 1.428 -0.018 ·1" 
10-Scp-91 1.625 2.676 ·1.051 -65,. 
ll-5cp-91 I. 60S 1.563 0.042 3,. 
12-&p-91 1.495 1.471 0.024 N 
13-Sc:p-91 1.658 1.735 -0.077 _,,. 
14-Scp-91 1.632 1.588 0.044 3,. 
ls.&p-91 1.350 1.490 -0.140 -I~ 
16-Sc:p-91 1.279 1.328 -0.049 ..... 
17-&p-91 1.671 1.715 -0.044 -3-. 
18-Sep-91 t.m 1.690 -0.092 -K 
19-Scp-91 1.622 1.691 -0.069 ..... 

Volume 1 20-Scp-91 1.507 1.649 -0.142 -9 .. 
21~1 l.-467 1.598 -0.131 .,.. 

Page 92 22-Sc:p-91 1.358 1.440 -0.082 -6 .. 
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Table 2.1-1 
Dan,. lldlueat ucl Eftlue.t 111ow Coalpa~Wa 

WoodbUra WWTP 
1"1·1993 

rw, IWJ 
1~4/fwt~~' l/ftwtll ,... 

"""""' 0.. ,., ,.,., 
DI/I...CI D#/flmfCI 

(.) (.) (¥) ~) 

2J.Sq)-91 1.3SO 1.464 .0.114 ., .. 
24-Sep-91 1.620 1.707 .0.087 _,,. 
25-ScP-91 t.m 1.646 .().()69 .... 
u.sq,-91, . 1.524 1.699 .0.175 ·II 'iii 
27~1 1.609 1.661 .().()52 -3'lli 

~· 1.601 1.666 .().()59 .... 
29-Sql-91 1.574 1.633 .().~ .... 
»Sw-91 1.346 1.521 .0.176 -13'lli 
1-0ct-91 1.665 1.686 .().()21 -1'lli 
1-0ct-91 1.645 1.623 o;o.n 1'lli 
}.()Q-91 1.727 1.610 0.117 ~ 
4-0ct-91 1.515 1.624 .0.039 -~ 
5-0ct-91 1.724 1.617 0,107 K 
6-0c:t-91 1.315 1.520 .0.135 -10.. 
7-0ct-91 1.630 1.453 0.177 lt'lli 
I-Oct-91 1.601 1.586 0.015 I 'iii 
9-0c:t-91 1.660 1.512 0.1 ... K 
1~-91 1.751 1.671 o.oeo 5'lli 
11-0ct-91 1.579 1.634 .().()55 ·3'lli 
12-0ct-91 1.463 1.676 .0.213 ·U'lli 
1}.()Q-91 1.571 1.725 .O.IS4 -10.. 
14-0ct-91 1..581 1.675 .0.087 -5'lli 

·:i :··, 15-0ct-91 1.735 1.818 -0.083 _,,. 
16-0I:t-91 1.1104 1.943 .0.139 -8'lli 
17-0ct-91 1.951 U86 0.072 ... 
11-0cc-91 . 1.471 1.791 .0.320 ·2l'lli 
19-0c:t-91 1.313 1.6i3 -0.130 -17'lli 
lO-Oct-91 1.371 1.583 -0.212 -15'lli 
21-0ct-91 1.437 1.563 .0.126 -K 
22-oct-91 1.477 1.604 .0.127 -K 
23-0ct-91 1.537 t.m .()..240 -16'lli 
24-oct-91 1.595 1.597 .0.002 '"' lS-Oc:t-91 1.561 J.W .().264 -17'lli 
26-0ct-91 2.09S 2.317 .().222 -11'lli 
27-0ct-91 2.017 I .Ill 0.195 . to.. 
28-0ct-91 1.624 1.514 o.ilo ~ 
29-0ct-91 1.524 1.688 .0.164 ·ll'lli 
JO.Od-91 1.524 1.458 0.()66 .... 
31-oct-91 1.307 1.469 .().162 -12'lli 
1-Nov-91 1.407 1.s.40 .().133 -K 
2-Nov-91 1.313 1.511 .().128 -K 
3-Nov-91 1.300 1.488 .0.188 ·14'lli 
4-Nov-91 1.470 1.405 0.065 4'lli 
S.Nov-91 1.967 2.001 .().()34 ·2'lli 
6-Nov-91 2.030 2.205 .().175 -K 
7-Nov-91 1.545 1.696 .0.151 ·10.. 
8-Nov-91 1.624 1.742 .().118 -7'lli 
9-Nov-91 1.488 1.669 .().lSI · ll'lli 
10-Nov-91 1.392 1.511 .0.119 -K 
11-Nov-91 1.436 1.369 O.o67 ,.. 
12-Nov-91 1.751 1.714 0.044 3'lli 
13-Nov-91 1.677 1.718 .0.041 ·l'lli 
14-Nov-91 1.862 1.141 0.021 lrrt 

Volume 1 IS.Nov-91 1.596 2.082 .().486 .JO'lli 
\ 

16-Nov-91 1.620 2.231 .0.611 ·38'lli Page 93 
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Tel»>e2.1·1 
o.u,.lidl..- Ud Eftl11111t"Piow Compuiloa 

Wtodbai'a WWI'P 
lt91·1993 

) 
Dflll1 Dflll1 

hl/lllnl IJI/IMrfl ,.., 
~'Weft~ ,.. . ,... 

DlfltrntCI ~ 
(¥) (¥) (¥) ~) 

17-No¥-91 1.096 1.759 -0.663 · -32~ 
18-No¥-91 l.IQ 1.915 -0.753 -35~ 
19-No¥-91 1.929 2.552 -0.623 -32* 
lG-No¥-91 1.341 3.oil -0.613 -lK 
21-No¥-91 2.231 1.91·1 -0.674 -~ 
22-No¥-91 1.035 1.706 -0.67i -33~ 
23-No¥-91 1.139 2.280 -0..541 -31~ 

2.4-No¥-?1 1.021 2.551 -0.530 -26~ 
25-No¥-91 1.090 2.671 ..ojsS· -28~ 
26-No¥-91 1.151 2.163 -0.105 -33~ 
21-No¥-91 1.599 1.140: 0.459 18~ 
28-No¥-91 1.901 1.112 0.1~ 7~ 
29-NOv-91 1.501 1.112 -0.%7i -II~ 
30-No¥-91 1.319 1.529 -0.200 -15~ 
l.nec.-91 U41 1.566 -0.125 -K 
2.nec.-91 1.517 1.996 . ;.0.419 -27~ 
3.[)ec..91 1.696 l.i75 -0.479 -28~ 
6-Dec-91 3.997 4.457 -0.<460 -IN 
7.nec.-91 1.801 1.857 -0.049 -N 
1-Dec-91 2.351 2.259 0.091 4~ 
9-Dec-,1 1.236 2.~ -0..250 ·II~ 
IO.Dec-91 1.099 2.341 -0.242" -IN 
11-Dec-91 1.953 3.10$ -1.152 

_,.. 
12-Dec-91 1.837 2.<404 -0.567 -31~ 
13-Dec:-91 1.858 2.163 -0.305 -liS* 
14.nec.-91 1.823 1.714 0.049 3~ 
1.5-Dec-91 1.738 1.659 0.019 5~ 
16-Dec-91 1.656 1.933 ..ozn -17"1' 
17-Dec-91 1.873 1.175 -0.002 ~ 
18-Dec:-91 3.074 2.970 0.104 3"1' 
19-Dec-91 1.513 2.459 0.054 N 
»Dec-91 1.487 2.5~ -0.049. -2~ 
21-Dec:-91 3.643 3.647 -0.()04 ~ 
22-Dec-91 ;z.l48 1.163 -0.015 -1~ 
23-Dec-91 1.450 1.626 -0.176 -7"1' 
~I 1.461 2.670 -0.209 . -8"1' 
2.5-Dec-91 1.258 2.201 0.0.57 3~ 
26-Deo-91 . 1.192 1.397 -0.205 -K 
27-Dec:-91 1.~ 2.299 -0.094 -4"1' 
28-Dec-91 1.158 1.003 0.155 7~ 
29-Dec:-91 1.116 1.164 0.952 34"1' 
30-Dec:-91 1.045 1.932 0.113 K 
31-Dec-91 1.342 1.780 0.562 24"1' 

1-JID-92 1.728 1.715 -0.047 -3"1' 
2-11D-92 1.063 2.274 -O.li I -I~ 
3-11D-92 1.247 2.550 -0.303 -13"1' 
4-JID-92 1.536 1.398 ..(1.862 -~ 
.5-JID-92 1.190 2.J.40 -0.150 -7"1' 
6-1•92 2.213 2.252 0.021 I"'' 
7-JID-92 2.072 1.119 -0.047 ·2"1' 
8-1111-92 2.042 2.040 0.002 ~ 
10-1111-92 2.393 2.439 -0.046 -2~ 
11-1110-92 2.281 2.296 ~.015 -I~ 

Volume 1 12-1111-92 2.595 1.076 0.519 20"1' 

Page 94 
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Tablel.l-1 
Dally lallueat ud Em.._ Flow Compuiloa 

Wooclbun WWTP 
·, 1"1·1993 . 

Dtdl] Dtdl] 
llf/lluftl /lJ/IMtll "" /'..urU 

Da. ,.., ,.. Dl/lmttU Dl/flfft&e 
(•fl) (¥) (•fl) (tt) 

l-4-1m-92 3.035 2.133 0.802 26~ 
15-Jm-92 4.041 2,115 1.826 45~ 
16-JID'9l 2..736 3.676 .0.9<40 -34~ 
17..JID-92 2...m 2..$15 0.042 ~ 
18-Jm-92 2..412 2..2.49 0.163 7~ 
19-JID-92 2..329 1.117 0.112 " 20-JID-92 2..361 1..314 O.OS4 ~ 
21-JID-92' 2..337 2..190 O.i47 6'1' 
22-1m-92 1.194 2.131 .0.031 -2~ 
23-Jift-92 2..113 1.291 .0.001 ~ 
l-4-11D-92 2..304 2..366 -0.062 -3~ 
25-11D-92 2..33<4 2..389 -0.055 -~ 
26-1--n 3.602 1.275 1.327 37~ 
27-JID-92 4.810 3.379 U31 ~ 
23-JID-92 3.401 3.600 -0.199 ~~ 
29-JID-92 4.111 3..262 0.926 :22~ 
30-JID-92 ... ..., 4.111 . 0.192 7~ 
31-Jm-91 3.611 3.900 -0.289 -~~ 
11·11111-92 1.835 1.131 0.704 38~ 
12-JIJII-92 2..060 o.a5s 1.102 58~ 
13-hwl-92 1.193 1.016 0.877 46~ 
16-JIIII-92 1.518 0.980 0.538 ' 35~ 

':\ 17-Jwl-92 1.636 o.l<l6 0.790 48~ 
18-JUD-92 1.643 0.917 0.726 ... ~ 
19-Jwl-91 1.646 O.SM 1.062 65~ 
20-Jwl-92 1.624 0.651' 0.973 ~ 
21 -JIIII~92 1.609 0.523 1.086 67~ 
22-JIIIt092 1.766 0.627 1.139 64~ 
23-JIJII-92 1.662 o.n1 0.941 57~ 
2-4-11111-92 1.613 0.973 0.640 ~ 
25·11111-92 1.291 0.79S 0.496 38~ 
26-JUD-92 1.471 0.764 0.7CJ7 48~ 
rT-Jwl-92 1.4-46 0.857 0.589 41~ 
21-11111-91 1.579 o.m 0.787 ~ 
29-JIJII-91 1.699 0.877 0.822 48~ 
30-JIJII-91 1.757 0.990 0.767 ... ~ 
1-JW-91 2-N 0.798 1.460 M~ 
:Z..Jul.92 2..351 0.107 1.544 66~ 
3-JuJ-91 2..271 0.89S 1.376 61~ 
-4-JW-91 2..736 0.819 1.917 ~ 
5-JW-92 2..798 0.794 2.004 n~ 
6-JW-91 1.608 0.757 0.851 53~ 
7-JW-91 1.511 0.665 0.916 58~ 
1-JW-92 1.627 0.128 0.799 ~ 
9-JW-91 1.757 0.583 1.174 67~ 
10-Jul-91 1.617 0.598 1.019 63~ 
11-Jul-91 2..818 0.600 2..218 ~ 
12-Jul-91 3.116 0.504 1.612 M~ 
13-Jul-92 1.512 0.555 1.()27 M~ 
1-4-Jul-92 1.615 0.569 1.046 M~ 
15-Jul-92 1.577 0.633 0.944 ~ 
16-Jul-91 1.~9 0.526 !.023 66~ 
17-Jul-91 1.396 0.979 0.417 ~ Volume 
11-Jul-92 1.220 0.955 0.165 22~ 

Page 19-Jul-91 1.225 1.100 0.125 10% / 
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T.W.%.1·1 
Dally laftue~~t aH Eftllllld flow Colapart.,D 

WOodbura WWTP 
1991·1993 ) 

1MII1 1W11 
I~ ~· Flw hrcat 

r.. ,. .. Flw Dl/!ll'lrte• Dl/1-rtel 
(-.,I) (•f'l) (•f'l) ~) 

20-Jul-91 I.IW 1.267 0.556 ~ 
21-.Jul-92. un 1.124 0.741 4K 
22-.Jul-92 1.940 . 1.998 .o.osa -3 .. 
23-.Jul-9i •J..451 l.04I .0..597 ... 111 
24-.Jul-92 1.651 2.025 .().3~4 -2311 
2.5-.Jul-92 1.735 1.187. .o.tn .,.. 
26-.Jul-92 1.860 1.903 .0.043 . ·2 .. 
27-.Jul-92 l.lll 2.061 .().250 -14 .. 
21-.Jul-92 1.6&7 2.019 .0.~ -24 .. 
29-.Jul-?1 1.362 2.056 .0.694 -51 .. 
30-Jul-92 1.410 1.9SI .().541 -JH 
31-Jal-92 1.279 1.903 .0.~ ..,.. 
1-Aui-92 t.tn 1.762 .().$90 -~ 
2-Aua-92 1.261 1.757 .0.496 -JH 
3-Aua-91 1.513 1.641 .0..21 ..... 
4-Aua-91 1.417 1.563 .0.146 ·1011 
5-Aui-91 1.479 1.614 .o.us .,.. 
6-Aua-91 1.535 1.721 .0.116 -12 .. 
.7-Aui-91 1.422 1..517 .0.165 -12 .. 
1-Aui-92 1~. 1.373 .0.151 ·12 .. 
9-Aui:n 1.33i 1.317 .0.039 -3 .. 
to..Aaa-91 1.43.1 1.617 -0.246 -17 .. 
11-Aq-91 1.412 1.562 .0.1.50 .u .. 
12-Aua-91 1.399 1.662 -0.263 ·I" 13-Aaa-91 1..509 1.760 -0.251 -17 .. 
14-Aq-91 1.273 1..504 .o.23J -18 .. 
15-AIIa-91 1~ 1.432 .0.223 ·II .. 
16-Aq-91 1.955 1.337 o.611 32 .. 
17-Aua-91 1.363 1.612 .0.319 ·23 .. 
11-Aiia-91 2.291 1.605 0.686 ~ 
19-ADJ·92 2.029 1.613 0.416 21 .. 
20-Aua-91 1.400 1.621 .0.221 ·16 .. 
21-Aua-91 1.271 1.513 .0.242 ·I" 
22-Aua-92 1.033 1.334 .0.301 ·ZK 
23-Aq-91 1.246 1.331 .0.092 -7 .. 
24-Aq-92 1.507 1.507 0.000 K 
2.5-Aq-92 1.547 1.547 0.000 K 
2:6-Aq-92 1.627 1.627 0.000 K 
27-Aq-92 1.6~5 1.665 0.000 K 
21-Aiia-91 1.312 1.312 0.000 K 
29-Aq-91 1.430 1.430 0.000 K 
JO-Aq-92 1.369 1.369 oi:loo K 
31·Au&·92 1,583 1..513 0.000 K 
1-Nov-92 1.757 1.410 0.347 20"i5> 
2-Nov-92 1.676 0.926 0.750 45 .. 
J.Nov-92 1.554 1.540 0.014 ... 
4-Nov-92 1.4SI 1.645 .().117 · 13 .. 
5-Nov-92 1.526 1.427 0.099 K 
6-Nov-92 1.522 1.553 .0.031 -2 .. 
7-Nov-92 1.491 1.610 .0.112 -7 .. 
1-Nov-92 1.523 1.454 0.069 ,.., 
9-Nov-92 1.441 1.461 .0.020 -I .. 

Volume 1 10-Nov-92 1.619 1.342 0.217 17.., 

Page ll-Nov-92 I. SOl 1.411 0.027 ~ 96 12-Nov-92 1.409 1.215 0.194 14'* 
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Table 2.1-1 
IMUy bftueat ud FJIIIMat Flow Compuiloa 

Wooclbant WWTP 
1"1·1993 

rw, Dd, ,,_ Bl/fanlt Fin hrelffl 
D.u ,.., ,.. 

Dl/1~ Dill..,., 
(-rl) (-rl) (-r/) <"') 

13-N0\'-92 1.363 1.12:8 0.135 . . 17,. 
14-N0\'-92 1.-4:20 1.161 0~ 18,. 
IS-N0\'-9; 1.429 1.394 0.03.5 ~ 
16-N0\'-92 1.415 1.320 0.095 7'1 
17-Nov-92 1:323 1.351 -0.021 ·2,. 
11-N0\'-92 1.663 1,.,..1 0.112 ,.. 
19-N0\'-92 1.109 1.349 -0.240 -2:2,. 
20-N0\'-92 2.011 1369 0..513 25,. 
21-No¥-92 2.464 2.398 0.066 3'1 
12-N0\'-92 1.57-4 1.473 0.101 K 
23-Nov-92 1.455 1.180 0.27.5 IK 
24-Nov-92 1.-426 1.211 0.215 15,. 
lS-Nov-92 1.369 1.250 0.119 K 
26-NoY-92 1.3%7 1.194 0~133 10111 
%7-No~-92 1.471 1.309 0.169 11,. 
28-N0\'-92 1.217 1.138 0.079 6'1 
29-N0\'-92 ts•2 1.332 0.210 14,. 
]().NO\f-92 1.959 1.119 0.140 7'1 
1-Dec-92 2.507 2..263 0.244 10111 
2-Dec-92 1.576 1.384 0.192 12,. 
3-Dec-92 1.65-4 1.496 0.158 10111 
4-Dec-92 1.467 1.309 0.1,58 II* 
!i-Dec-92 1.629 1.404 0.225 14* \ 6-Dec:-92 1.500 1.135 0.265 18* 
7-Dec-92 1.660 1.390 0.270 16* 
8-Dec-92 1.983 1.119 0.164 8'1 
9-Dec-92 2.187 2..588 0.299 10111 
10-Dee-92 2.867 1.727 1.140 40* 
11-Dac-92 1 .~ 1.727 0.077 .... 
12-Dec:-92 1.762 1.682 0.080 , .. 
13-Doc-92 1.671 1.473 0.198 12* 
14-Doc-92 1.779 1.665 0.114 K 
1S-Dec:-92 1.71.5 1.4.59 0.2..56 1.5* 
16-Dec:-92 2.05.5 1.736 0.319 16* 
17-Dec-92 2.21.9 1.9.59 0.260 12* 
18-Dec-92 1.139 1.6o42 0.197 II* 
19-Dec:-92 1.199 1.403 0.496 26'1 
20-Dec-92 1.798 0.22..5 1~3 11* 
21-Dac-92 1.870 1.827 0.043 H 
22-Doc-92 1.7.57 1.-483 0.274 16* 
23-Dec-92 i.693 1.047 -0.3.54 -21* 
24-Dec:-92 1.m 2.36S -0.893 -61 .. 
2S-Doc-9l 1.633 1.642 -1.009 -62* 
~ 1.83-4 2.812 -0.978 -.53* 
27-Dec:-92 1.857 2.151 -0.994 -.54* 
28-Doc-92 1.9-48 1.679 -0.731 -38* 
29-Dce-92 1.116 1.794 0.012 1* 
]().Dec-92 1.751 1.626 0.125 1* 
31-Dec-92 1.813 1.681 0.132 , .. 
1-Jao-93 1.680 1.717 -0.037 ·H 
2-Jao-93 1.643 1.320 0.323 :20* 
3-Jm-93 2.101 2.00) 0.101 '* 4-Jao-93 2.439 2.2.46 0.193 8'1b 
S-Jm-93 1.390 2.262 0.128 '* Volume ) 6-Jm-93 2.182 2.090 0.092 .... 1 

.I Page 97 
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Table 2.1·1 
Dally lllftoeat. UtCI FJihiiaU1ow CciiDputsoa 

wcM..t....,. WWTP • 
1991~1993 

'· ) 

rw, IW11 
I~ B/lflulll l'lw hrtnl 

·D.,. ,., ,., Dllfmrae• Dllfnne• 
(•IIJ (•IIJ (•II> (15.) 

7-Im-93 2.020 1.801 0.211 IK 
1-Jm-93 1.&40 1.694 0.1~ 8,.; 
9-JID-93 1.868 1.725 ' 0.143 8,.; 
10-Jm-93 1.633 . 1.466 .0.167 . IK 
11-Jm-93 1.737 1.6i2 0.125' "' 12-Jm-93 1.620 1.591 0.029 5 
13-Jm-93 1.6$0 1.571 0.019 5,. 
14-JID-93 1.6fjp .. 1.590 O.Q70 .,. 
15-Jm-93 1.720 1.683 0.037 5 
16-Jm-93 1.710 1.629 0.081 5,. 
17-Jm-93 1.648 1.566' o.oa 5,. 
11-J~ 1.749 1.761; -4.012 ·I" 
19-J-..93 3.053 2.886 0.1cs; 5,. 
~Jm-93 3.211 3.131 o.cm 2* 
21-Jm-93 2.194 2.815 0.079 3,. 
22-Jm-93 2.102 2.666 0.136 s,.; 
2.3-Jm-93 2.651 2.519 0.132 ~ 
UJ-.93 2.477' 2.<401 0.076 3,.; 
25-Jm-93 2.276 2.420 -4.144 -6,. 
26-1.:93 2.163 2.292 -G.Ilf -6,. 
27-J..-93 2.212 2.216 -4.004 (),.; 

28-JIIiD-93 2.1~ 2.2ll -4.083 .. ,. 
29-J.-93 2.58~ 2.072 0.509 ::zo,.; 
J().Jm-93 1.997 2.020 -4.023 · I" 
31-Jm-93 . 1.918 1.90'7 0.011 1,. 
1-Pc6-93 1.957 2.811 -4.854 ...... 
2-Pcb-93 1.953 3.030 ·I.OT7 -5s .. 
3-Pcb-93 1.116 2.911 -1.795 -161 .. 
4-Pel).93 1.85-4 2.993 ·1.139 -61 .. 
5-Pcb-93 1.776 2.924 -1.1$0 -65 .. 
6-Pcb-93 1.932 ~.039 -1.107 -57 .. 
7-~93 1.632 2.9-44 -1,312 . -80'1' 
1-Peb-93 1.790 2.446 -4.656 .J7 .. 
9-Pcb-93 1.704 2.039 -4.335 .::zo,.; 
10-Pcb-93 1.766· 2.018 -4.252 ·14 .. 
ll..fieb.93 1.6'79 2.073 . ~.394 ·23 .. 
12.-Feb-93 1.1108 2.023 ~.215 ·12 .. 
tl-M-93 1.675 1.839 ~.164 -10.. 
14-Fcb-93 1.633 1.734 ~.101 -6 .. 
15-Pcb-93 1.919 1.832 0.017 , .. 
16-M-93 1.739 1.649 0.090 , .. 
17-Fci).93 1.675 1.667 0.008 K 
11-Feb-93 1.744 1.720 0.024 1 .. 
19-fcW3 1.710 1.725 0.055 3 .. 
20-Pclb-93 2.252 2.150 0.102 , .. 
21~3 1.300 2.161 0.139 6'1' 
22-Feb-93 2.245 2.112 0.063 3 .. 
23-Feb-93 2.089 2.M6 0.033 2* 
24-Pcb-93 2.019 1.952 0.067 3,. 
25-M-93 1.811 1.952 ~.141 .... 
26-Fe0-93 1.847 1.913 ~.066 .... 
27-Feb-93 1.676 1.720 ~.044 -3 .. 

Volume 1 21-Feb-93 1.691 1.741 ~.050 -3 .. 
1-t.br-93 2.305 2.197 0.108 , .. 

Page 98 2-t.t.-93 2.28S 2.249 0.036 2 .. 
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Tablel.l·l 
Da11J l.llft~~e~~t aDd !JIIDIIIt Flow CGmpuiloa 

Woodbun WWTP 

' 
1991·1993 

lMII1 Del' 
1~ B/lfllftl 1'Ww r.-cnt 

DtiU """ "'" ~, Dll!~tnel (•f'l) (-f'l) (•f'l) <') 

3-..W-93 2.273 2.319 ..O.OS6 ·2,. 
4-..W-93 2.307 2.327 ..0.020 .. ·I,. 
S...W-93 2.385 2.496 .().Ill ·3,. 
6-..W-93 1.9-41 2.0-43 ..0.095 ·3,. 
7-..W-93 1.971 2.096 .().Ita -6'6 
1-..W-93 1.954 2.221 ..().267 -14,. 
9-..W-93 2.033 2.131 -Q.J05 ·3,. 
I~Mw-93 2.042 2.074 ..0.032 -2,. 
11-Mw-93 1.767 2.103 ..0.336 -I~ 
12-Mw-93 1.890 1.980 ..0.090 ·3,. 
13-Mw-93 1 .~ 2.073 .0.080 .. ,. 
14-Mw-93 ~ 2.210 0.041 K 
JS.Mw-93 2.714' 3.606 .0.192 -33,. 
16-Mw-93 3.466 3.334 0.132 4,. 
17-Mw-93 3.693 3.688 O.OM "' 18-MW-93 3.137 3.093 0.()44 ,,. 
19-Mw-93 2.110 2.938 .().()58 ·2,. 
20-Mw-93 2.7~ 2.172 .0.122 .. ,. 
21-Mw-93 2.340 2.637 .0.297 -13,. 
22-Mw-93 4.0S4 4.063 ..0.009 "' 23-..W-93 3.963 3.920 0.()43 1,. 
24-..W-93 3.488 3.407 0.081 K 

. ;~·,\ ~Mw-93 3.030 3.043 .0.013 "' 26-..W-93 2.618 2.170 .0.252 -I~ 
27-..W-93 2.624 2.788 ..().)64 -6CJ1, 
28-..W-93 ~" 2.659 ..0.144 -6,. 
29-..W-93 2.473 ~62 ..().089 .. ,. 
30-Mw-93 2.4" 2.~ ..0.193 -8,. 
31-Mir-93 2."2 2.6~ ..().) 13 .. ,. 
t-Apr-93 2.432 2~88 ..0.136 -6,. 
2-Apr-93 ~23 2.642 ..0.119 ·3,. 
3-Apr-93 3.172 3.268 ..0.096 _,,. 
4-Apr-93 2.406 2:489 ..0.083 ·3,. 
3-Apr-93 2.333 2.711 ..0.176 ·1,. 
6-Apr-93 2.448 UB7 ..0.139 . -6,. 
7-Apr-93 2.3S4 2.628 ..0.274 -12,. 
8-Apr~93 2.702 2.842 .().J.t() . ·3,. 
9-Apr-93 3.~ 3.256 0.002 "' IO.Apr-93 3.138 3.049 0.089 )CJI, 

11-Apr-93 2.949 2.897 0.052 K 
12-Apr-93 2.170 2.811 ..0.0-4 I .J ... 
13-Apr-93 2.759 2.694 O.OM N 
14-Apr-93 2.413 2.687 ..0.212 -K 
IS.Apr-93 2.7S4 2.818 ..0.064 ·2 ... 
16-Apr-93 3.091 3.172 ..0.081 . ) ... 
17-Apr-93 3.480 3-'31 -0.~1 

_,., 
18-Apr-93 3.130 3.210 ..0.080 ·3 ... 
19-Apr-93 2.483 3.049 ..().566 -lJCJI, 
20-Apr-93 2.737 2.909 ..0.172 -6 ... 
21-Apr-93 2.~ 2.8" ..0.193 -7 ... 
22-Apr-93 2.~ 2.764 ..0.159 -6 ... 
23-Apr-93 2.719 2.968 ..().189 _,., 
24-Apr-93 2. 7<40 2.942 ..().201 ., .. 
l.S-Apr-93 3.017 3.073 ..0.~8 -2CJI, 

Volume 1 26-Apr-93 3.212 3.4" ..()~ -8CJ1, 
/ 

Page 99 
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T-2.1-1 
DaJiJ bft.-t ..d Eab-. flow Compariloe 

WOodbun WwTP 
1991-1993 

', 
) 

Dd] Dd] 
I./llmll BJftant ,_ l'wenu 

DIM ,,.. "-" D#/fltYfiU Dl/fWIIICI 
(.,.I) (•Jfl) (-rl) ~) 

27-Apr-93 2.155 -4.286 -2.131' ~ 
21-Apr-93 2.7i7 H9l ·1.705 ~·~ 29-Apr-93 2.120 3.1~ .():JT1 ·13~ 
~Apr-93 2.610 2.961 .():J51 -13~ 
I -May~ 2.694 3.019 -O:J25 -12~ 
2-May-93 2.222 2.739 -0.517 -239' 
3-May-9) 2.742 3.173 -0.-431 ·16* 
o4-Miy"" 2.611 2.757 -0.139 ' -5~ 
5-May-93 2.517 2.907 -0.390 ·15* 
6-May-93 2.690 3.595 .().905 ~34* 
7-May-93 2.714 3.695 .().911 -364 
8-May-93 2.S47 3.600 -1.053 -41* 
9-May-93 2.405 3.675 -1.170 ~53* 
10.May-93 2.597 3.500 -0.~ -35* 
11-May.-93 2.511 3.506 -0.~ ~ 
12-May-93 2.427 3:J67 ·:o.940 ·39* 
13-May-93 2.359 3.442 -1.013 -46* 
1o4-May-93 2.263- 3.236 -0.973 -439' 
15-May-93 2.241 3.211 -1-046 -41* 
16-May-93 2.235 3.176 . ~1.041 -479' 
17-May-93 2.197 1..121 -0.524 ·-23* 
1S.May-93 2.170 2.432 .a26i -12~ 
21-Jd9-93 2.249 2.480 -O.l,JI ·IK ... r ~ . 

22-May-93 2.275 2.538 -0.263 -12~ 
23-May-93 2.169 2.447 -0.171 -13~ 
24-May-93 U30 2.511 -0.251 -II~ 
25-May-93 2.316 2.736 -0.350 -15~ 
26-May-93 2.267 2.511 -0.251 ·II~ 
27-May-93 2.570 2.811 -OJA& -10.. 
2a..May-93 2.363 2.579 -0.216 ~ 
29-May-93 2.210 2.443 -0.233 -11~ 
~May-93 2.364 2.647 -0.213 ·12~ 
31-May-93 2.572 2.m .().223 ~ 

1-JuD-93 ,3.102 3.245 -0.143 -5~ 
2-JuD-93 2.713 2.936 -0.1~ -5~ 
3-JuD-93 . 2.653 2.931 .().2:18 . -10.. 
o4-JuD-93 2.891 3.076 .().171 -64 
5-luD-93 . 3.331 3:J5l .().021 -1~ 
6-JuD-93 2.7S4 2.878 -0.124 -5~ 
7-Jm..93 2.652 2.820 -0.161 -6~ 
I,JuD-93 2.728 2.924 -0.196 -7~ 
9-Juo-93 2.651 2.814 .().163 -6~ 
IO.JUD-93 2.675 2.621 0.05:4 N 
11-JUD-93 2.658 2.575 0.00 3~ 
12-JUD-93 2.613 2.516 0.097 ·~ 13-JUD-93 2.-451 2:J90 0.061 N 
14-JIID-93 2.S49 2.-490 0.059 N 
15-IUD-93 2. .... 2 2.449 -0.007 0.. 
16-IUD-93 2:JI2 2.310 .().068 -3~ 
17-JUD-93 2.307 2:J77 .().()10 -3~ 
la..JUD-93 2.297 2:J59 .().062 -3~ 

VoJullle 
19·11111·93 2.300 2.303 -0.003 O'll> 
2C-l~m-~3 2.206 2..240 .().034 -2~ 

Page 1 21-Jun-93 2..240 2.299 .().~ -3~ 

~ 22-11111·93 2.324 2.256 0.068 3~ 

~ 
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Table2.1·1 
0.0, bft._t ucl Bah..a Flow Comput.oa 

Woodbaril WWTP 
1991-1993 

IMI11 Dd1 
&/furl~ BJflllntt ,.., hrcai ,,.., ,_ Dl/ltnrtU Dl/ltrnu 
(.) (•f'IJ (•1'1) (1') 

23-J\D-93 2.160 1.2j2 .().092 ..... 
24-JUD-93 U40 ;324 .().o84 ..... 
25-JIIII-93 2.147 2.259 .().112 -5 .. 
26-JUD-93 2.012 2.064 .(),0,2 -3 .. 
27 -JIIII-93 1.979 1.915 0.064 3 .. 
21-JIIII-93 2.016 1.949 0.067 3~ 
29-J\D-93 2.110 2.151 .(),048 -2 .. 
30-JUD-93 2.073 2.13<4 .().061 -3 .. 
1-Jul-93 2.032 2.109 .()J1T1 ... ~ 
2-JuJ-93 1.949 2.042 .().()93 -5~ 
~Jul-93 1.452 1.126 .().374 · -26~ 
4-JW-93 1.611 1.674 .().056 -3~ 
5-Jul-93 1.736 1.714 .(),048 -3 .. 
'-.JuJ-93 1.154 1.145 0.009 0.. 
7-JuJ-93 1.894 1.006 0.118 47 .. 
1-Jul-93 1.916 1.676 0.240 13 .. 
9-Jul-93 1.144 1.471 0.373 ~ 
10-Jul-93 1.164 1.497 0.367 ~ 
11-Jul-93 1.732 1.461 0.271 16 .. 
12-Jal-93 1.810 1.486 0.324• II .. 
13-Jul-93 1.181 . 1.480 0.401 21 .. 
14-Jul-93 1.909 1.495 0.414 22 .. 

J::·- ~. 15-Jul-93 1.911 1.726 0.115 10.. 
16-Jul-93 2.111 1.840 0.271 13 .. .. 17-Jul-93 1.968 1.753 0.215 II .. 
18-Jul-93 1.124 1.620 0.204 II .. 
19-Jul-93 2.079 1.126 0.253 12 .. 
20-Jul-93 1.172 1.895 .().023 -1 .. 
21-Jul-93 1.866 2.124 .().258 -14 .. 
22-Jul-93 1.834 2.206 -o.372 -~ 
23-Jul-93 1.153 2.174 .().321 .J7 .. 
24-Jul-93 1.788 2.107 .().319 ·18 .. 
l.S-Jul-93 1.690 2.014 .0.324 -I~ 
26-Jul-93 1.125 2.070 .().245 -13 .. 
27-Jul-93 1.490 "1.621 .().138 ..,.. 
21-Jul-93 1.900 1.674 . 0.226 12 .. 
29-Jul-93 1.753 0.996 0.757 43 .. 
30-Jul-93 1.129 0.186 0.943 52 .. 
31-Jul-93 1.676 0.762 0.914 5S .. 
1-Aua-93 1.606 0.115 0.791 4H> 
2-Aua-93 1.894 1.068 0.826 .... 
~Aui-93 1.181 1.292 0.589 31 .. 
4-Aua-93 1.922 I.~ I 0.271 14 .. 
5-Aq-93 1.952 1.140 0.112 42 .. 
'-Aua-93 1.662 1.636 . 0.026 N 
7-Aiia-93 I.SS2 I.S23 0.029 N 
1-Aua-93 1.534 1.490 0.044 3 .. 
9-.Aua-93 1.69S 1.613 0.082 , .. 
10-Aq-93 1.7SO 1.64S O.IOS K 
11-Aq-93 1.766 1.172 0.594 34 .. 
12-Aq-93 1.770 1.40 0.327 18 .. 
I~Aq-93 1.561 1.481 0.080 , .. 
14-AUJ-93 1.533 1.433 0.100 7 .. 
15-AuJ-93 1.602 1.458 0.144 K 
1'-AIIJ-93 1.690 1.651 0.039 N Volume 1 
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. Table2.1-1 
o.uy bll..-ad Emlllllt Plow CoilapaNo• 

Woodban WWTP 
1991-1993 

) 

Dtdl7 1Wl1 

'""'""' Bl/flurll ,., 
"""'" .. ,,.. ,., Dl/lflwla DI,Jfm~~e• 

(•J'fl) (•J'fl) (•J'fl) (tl) 

17-Au&-93 1.760 1.655 0.105 K 
11-Au&-93 1.699 1.738 .0.039 -24'6 
19-Aq-9) 1.705 1.570 0.135 ~~ 

:ZO.Aua-93 · 1.754 · 1.625 0.129 7* 
21-Aq-9) 1.492 1.517. .O.OlS -2* 
~Aq-9) 1.539 1.447 0.092 K 
23-Aua-93 1.744 1.634 0.110 6'6 
·24-Aua-93 1.657 1.568 0.019 5* 
25-Au&-93 1.720 1.618 0.102 K 
,.Aua-93' 1.661 1.621 0.033 24'6 
27-Aua-9:s 1.59) 1.528 0.065 "* 

·~ 1.526 1.450 O.o76 5* 
29-Aq.f:s 1.373 1.330 0.043 3* 
30-Aua..f) . 1.5)4 1.547 .().OJJ ·1* 
31-Aua-9:s 1.4)4 1.396 0.038 3~ 
1-Sep-93 1.521 1.)42 0.186 12~ 
l-sep-93 1.623 1.373 0.150 15* 
3-Scp-93 1.439 1.245 0.194 13~ 

~ 1.433 1.243 0.190 13~ 
5-Sep-93 1.176 1.001 0.175 15~ 
6-sep-93 1.484 1.263 0.221 15% 
7-Sep-93 1.656 1.370 0.216 17% 
8-sep.93 1.423 1.236 0.117 13% 
9-Scp.93 1.515 1.340 0.175 12% 
10-Sep-93 1.643 1.401 0.242 15% 
11-scp-93 1.571 1.348 0.223 14% 
12-sep.93 1.466 1.273 0.193 13% 
13-Scp-93 1.553 1.351 0.202 13% 
14-Scp-93 1.555 1.327 0.221 15% 
15-Scp-93 1.530 1.348 0.182 12% 
16-Sep-93 1.591 \.645 .().G4'7 -3% 
17-5ep-93 1.546 1.136 0.310 20'Io 
11-Scp-93 1.565 1.254 0.311 20'Io 
19-Scp-93 1.477 I.IS4 0.323 22~ 
20-Sep-93 1.784 1.390 0.394 22* 
ll.&p-93 1.601 . 1.245 0.356 22~ 
22-5ep-93 1.551 1.373 0.171 ~~~ 
D-5ep-93 1.528 1.225 0.303 20'Io 
24-Sep-93 1.574 1.318 0.156 16% 
25-Scp-93 1.545 2.188 .0.643 -4N. 
26-Scp-93 1.545 2.188 ..0.643 -42% 
27-Sep-93 1.417 4.116 -2.699 -I~ 
21-Sep-93 1.555 3.692 -2.137 -137% 
29-$ep-93 L.533 2.58.5 -I.G5l -6K 
30-$ep-93 1.581 1.593 .0.012 -1% 
1-0ct-93 1.460 1.561 .0.101 -7~ 
l-OI:t-93 1.462 1.469 -o.rxn ()'1, 

3-0ct-93 1.405 1.399 0.006 ()'1, 

4-0ct-93 1.499 1.493 0.006 ()'1, 

5-0ct-93 1.505 1.503 0.002 ()'1, 

6-0ct-93 1.464 1.473 .0.009 -1~ 

7-0ct-93 U.56 1.486 -o.030 -2% 
I-Oct-93 1.569 1.492 0.077 5% 

Volume 1 9-0ct-93 1.632 1.5.56 0.076 5% 
IO-Oct-93 U96 1.422 0.074 ~ 
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Table 2.1·1 
DaUr lllaaeat ucJ Em...a Flow Coaapuboll 

W~WWTP 

11-0ct-93 
12-0ct-93 
13-0ct-93 
14-0ct-93 
15-0a-9) 
16-0I:t-93 
17-0ct-93 
II-Oct-93 
19-0ct-93 
lO-OQ-93 
21-0ct-93 
~-93 

23-0ct~ 
24-0ct-93 
25-0a-93 
26-0ct-93 
27-0ct-93 
2&-0ct-93 
29-0ct-93 
JO..Oct-93 
31-0ct-93 
1-Nov-93 
~Nov-93 

3-Nov43 
+Nov-93 
S-Nov-93 
~Nov-93 
7-Nov-93 
8-Nov-93 
9-Nov-93 
10-Nov-93 
11-Nov-93 
12-Nov-93 
13-Nov-93 
14-Nov-93 
IS-Nov-93 
1~Nov-93 

17-Nov-93 
18-Nov-93 
19-Nov-93 
20-Nov-93 
11-Nov-93 
12-Nov-93 
13-Nov-93 
14-Nov-93 
lS-Nov-93 
~Nov-93 
27-Nov-93 
:23-Nov-93 
29-Nov-93 
~Nov-93 
1-0ec-93 
2-0cc-93 
3-0cc:-93 
4-0cc:-93 

1.415 
1.445 
0.591 
1.327 
1:611 
1.715 
1.$15 
l.m 
1.630 
1.517 
1.615 
1.600 
1-'01 
1.421 
l.$27 
1-'01 
1.555 
1.4&3 
1.562 
1.606 
1.221 
1.609 
1-"49 
1.527 
1~3 
l.S40 
1.550 
1.484 
1.686 
1.720 
1.590 
t.m 
1.530 
1.562 
1.496 
1.5&1 
1.592 
1.623 
1.620 
1.576 
1.566 
1.515 
1.912 
1.670 
1.473 
1.369 
1.430 
1.396 
1.+40 
1.627 
2.045 
2.211 
1.552 
1.788 
1.680 

Jffl-~3 

1.504 
1.515 
0.624 
1.216 
1~5 
1.640 
1.46l 
1.530 
1.562 
1.505 
1.536 
1.527 
1.499 
().900 

0.&56 
. 1.310 

0.531 
1.359 
1.546 
1.415 
1.228 
1.254 
1.308 
1.312 
1.316 
1.320 
1.350 
1.269 
1.574 
1.582 
1.500 
1.475 
US4 
1.478 
1.393 
1.479 
1.393 
1.435 
1.438 
1.484 
1.471 
1.454 
1.886 
1.659 
1.446 
1.367 
1.228 
1.244 
1.337 
1..523 
2. 127 
1.279 
1.395 
1.727 
1.459 

.0.019 
-o.oao 
-0.032 
0.111 
0.026 
0.075 
0.064 
0.()52 
0.061 
0.011 
0.019 
0.073 
0.009 
0.521 
0.671 
0.19& 
1.024 
0.12.4 
0.016 
0.191 
0.000 
0.355 
0.241 
0.215 
0.2%7 
0.220 
0.200 
0.215 
0.112 
0.138 
0.090 
0.102 
0.076 
0.084 
0.103 
0.102 
0.199 
0.188 
0.182 
0.()92 

0.095 
0.061 
0.026 
0.011 
0.027 
0.002 
0.202 
0.152 
0.103 
0.104 
.0.082 
0.932 
0.157 
0.061 
0.221 

.... 
-6 .. 
-5 .. ... 
N .... .... 
3 .. .... ... , .. , .. 
1 .. 

37 .. ...... 
13 .. 
~ ... 
1 .. 

12 .. 
0.. 
2N 
16'll. 
14 .. 
15 .. 
14 .. 
13 .. 
14 .. 
7 .. , .. 
6'll. 
6'll. 
5 .. 
5 .. 
7 .. 
6'll. 
13 .. 
12 .. 
II .. 
6'll. 
641 .... 
1 .. · 
1 .. 
2 .. 
0.. 
14 .. 
II .. 
7 .. 
K ..... 

42 .. 
10.. 
3 .. 
13 .. Volume 

Page 
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TUie11·1 
Dally ldaeDt Del Eftlilalt Plow Coalpartloa '. 

Woodbarw WWTP 
1991-1993 

'l 
,., lMil1 I,.,._ . .,EJ/Iutll ,., hrtltfl 

D* ,,.., ,., Di/l#rnft Dill-, 
(.,P) (•JII) (•1'1) €") 

5-0ec-93 1.325 1.173 0.152 IICJI> 
6-Dec-93 1.7S8 l..S28 0.230 IJCJI> 
7-0ec-93 2.l31 L9iS 0.146 7CJI> 
1-Dec-93· ·2.733 . 2..506 . 0.227 . ICJI> 
9-0ec-93 l.OSO 1.i93 0.157 ICJI> 

. 10-Dec-93 3.011 2.723 0.211 1()CJI, 
11-Dec-93 2.341 2.103 0.245 IOCJI, 

12--Dec-93 1.807 1.644 0.163 9CJI, 

13-Dec-93 1.941 1.730 0.211 IICJI> 
1-4-Dec-93 1.946 1.730 0.21~ liCJI> 
U-DeC-93 1.760 l..S73 0.117 IICJI> 
16-Dec-93 1.124 1.636 0.111 10CJI> 
17-Dec-?3 1.705 1.493 0.212 11CJI> 
11-Dec-93 1.W 1.405 0~ 14CJI> 
19-Dec:-93 1.551 1.297 0.161 17CJI> 
20-Dec-93 1.531 1.332 0.199 l3CJ1, 
21..[)ec;.93 1.470 1.249 0.221" 15CJI, 
21-Dec-93 1.413 1.216 0.197 14CJI> 
23-Dec-93 1.-409 1.090 0.319 l]CJI, 

2-4-Dec-93 1.441 1.113 0~ IICJI> 
25-Dec-93 1.476 1.208 0.26'8 IICJI> 
26-Dec-93 1.163 1.002 0.161 I.CCJI> 
27-Dec-93 1.4S8 1.1~ 0.324 21CJI> 

...... 

18-Dec:-93 1.468 1.198 0.210 18CJI> 
29-Dec-93 1.397 1.194 0~ l5CJI> 
30-Dec:-93 1.516 1.369 0.147 t()CJI,· 
31-Dec:-93 2.001 1.795 0.206 10CJI> 

Volume 1 

Page 104 
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Tablel.l·l 
Monthly Averqe lnlluent and Emuent Flow Comparison 

Woodburn WWTP 
Augu,tt 199~·December 1993 

1'4/'UUifl EJ/Uulll 
Monlla-Y 1111' Flow Flow 

(mgd) (mgd) 

Aug-91 ·. 1.625 1.107 
Sep-91 1.520 1.693 
Oct-91 1.613 1.674. 

Nov-91 1.790 2.072 
Dec-91 2.291 2.402 
Jao-92 2.716 2.525 
F~92 (a) 3.528 
Mar-92 (a) 2.317 
Apr-92 (a) 2.158 
May-92 (a) 1.819 
Jun-92 (a) 1.083 
Jul-92 1.825 1.170 

Aug-92 1.461 1.553 
Sep-92 (a) 1.428 
Oct-92 (a) 1.249 
Nov-92 1.537 1.406 
Dec-92 1.862 1.839 
Jao-93 2.118 2.029 
~93 1.824 2.187 
Mar-93 2.585 2.687 
Apr-93 2.767 3.028 
May-93 2.258 2.968 
Jun-93 . 2.455 2.510 
Jul-93 1.831 1.682 
Aug-93 . 1.663 1.476 
Sep-93 1.533 1.589 
Oct-93 1.486 • 1.380 
Nov-93 1.560 1.452 
Dec-93 1.758 1.524 

Notes: 
(a) Influent flow meter out for repairs. 

Plf'CIIII 

DI/!""I:JC' 

32% 
-11% 
-4% 
-16'11 
-5% 
7'*' 
(a) 
(a) 
(a) 
(a) 
(a) 

36% 
-6% 
(a) 
(a) 
9'11 
1% 
4% 

-20'11 
-4'11 
-9'11 
-31'11 
-2% 
8% 
11% 
-4'11 
7'11 
8% 
13% 

Volume 
Page 

1 
105 



Moltdtl 
Year 

Jan-90 
Feb-90 
Mar-90 
Apr-90 
May-90 
Jun-90 
Jul-90 
Aug-90 
Sep-90 
Oct-90 
Nov-90 
Dec-90 

Dry Wtbr Avg/Max 
WetWtbr Avg/Max 
1990 Average/Max 

Jan-91 
Feb-91 
Mar-91 
Apr-91 
May-91 
Jun-91 
Jul-91 
Aug-91 
Sep-91 
Oct-91 
Nov-91 
Dec-91 

Dry Wthr ~ vg/Max 
Wet Wthr Avg/Max 
i 991 Average/Max 

Jan-92 
Feb-92 
Mar-92 
Apr-92 
May-92 
Jun-92 
Jul-92 

Aug-92 
Sep-92 

Volume 1 Oct-92 

Page 106 Nov-92 

PDXISCC9XLS 

Table2.1·3 
Btstorlcal BODs Loading 

Wooclburd WW1? 
1990-1993 

AHrtlfl AHnlfl 

1~111 ln,flwftl 

BODs BODs 
(JIIIIL) (lbiM,) 

164 3,235 
114 3,168 
136 2,742 
175 2,807 
183 3,161 
200· 3,145 
351 5,030 
241 3,198 
233 3,889 
226 3,437·' 
229 3,104 
211 2,702 
240 3,643 
172 2,960 
206 3,302 

209 2,911 
110 1,936 
139 2,653 
118 2,527 
136 2,904 
167 2,839 
269 3,936 
256 3,456 
267 3,980 
220 3,043 
179 3,301 
144 3,208 
219 3,360 
150 2,756 

185 ' 3,058 

172 3,569 
120 3,881 
168 3,269 
190 3,418 
252 3,877 
333 4,441 
391 3,021 
282 3,653 
293 3,653 
351 3,653 
310 3,460 

Mulmum MIUilnrurt 
lraf/luttl lnflaent 
BODs BODs 

. (11tt/L) (lb/dizJ) 

274 4,337 
182 4,352 
192 3,535 
195 3,339 
210 5,030 
292 4,105 • 
432 6,021 
288 4,263 
257 4,739 
288 3,952 
303 3,894 
238 3,261 
432 6,021 
303 4,352 
432 6,021 

468 6,26l 
236 3,868 
230 3,586 
172 3,802 
195 4,054 
217 3,759 
498 7,198 
370 4,656 
366 5,912 
250 3,669 . 
266 4,758 
233 4,461' 
498 7,198 
468 6,261 
498 7,198 

214 4,966 
169 10,028 
207 4,188 
270 4,227 
290 4.276 
535 7,840 
623 10,546 
372 5,460 
389 4,519 
471 4,675 
441 5,664 

Date Printed: I f3019S 
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Tablel.1·3 
Historical BODs Loading 

Woodburn WWTP 
1990-1993 

Ar111111 AHnllt 
Molllh/ Iiifllunl lfl/llulft 

Year BODs BODs 
( .. KfL) (lbltlay) 

Dec-92 224 3,415 
Dry Wthr Avg/Max 318 3,716 
Wet Wthr Ava/Max 197 3,502 
1992 Avenge/Max 258 3,609 

Jao-93 220 3,947 
Feb-93 253 4,604 
Mar-93 176 3,769 
Apr-93 144 3,482 
May-93 177 4,301 
Juo-9-3 192 3,986 
Jul-93 330 4,999 
Aug-93 241 3,427 
Sep-93 267 3,507 
Oct-93 328 8,486 
Nov-93 329 2.520 
Dec-93 276 4,321 

Dry Wthr Ava/Max 256 4,784 
Wet Wthr Avg/Max 233 3,774 
1993 Average/Max 244 4,279 

POR Dry Wthr Avg/Max 258 3,876 
POR Wet Wthr Avg/Max 188 3,248 

POR Average/Max . 223 3,562 

Dry W eatber SOIIliiW'Y 
1990 240 3,643 
1991 219 3,360 
1992 318 3,716 
1993 256 4,784 

POR Dry Avg/Max 258 3,876 

Wet Weather Summary 
1990 172 2,960 

1991 150 2,756 
1992 197 3,502 

1993 233 3,774 
POR Wet Avg/Max 188 3,248 

Notes: 
POR = Period of Record. 

Mtuimum MaxiMIUN 
111/bunl ln/lwllt 
BODs BODs 
(Mt/L) (lbltla]) 

336 4,732 
623 10,546 
441 10,028 
623 10,546 

278 6,691 
338 6,440 
286 5,016 
184 4,361 
228 5,913 
270 4,859 
480 5,965 
295 4,168 
342 4,602 
85S 10,515 
411 7,419 
410 5,776 
855 10,515 
411 7,419 
855 10,575 

855 10,575 
468 10,028 
855 10,575 

432 6,021 
498 7,198 
623 10,546 
855 10,575 
855 10,515 

303 4,352 
468 6,261 
441 10,028 
411 7,419 
468 10,028 

Volume 1 
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Table 2.1-4 
Historical TSS Loading 

WoodbUI'D WWTP 
1990-1993 \ 

AHTGII AHTGII Mtrdmlllft Mazilrtum 
Moftlhl 11t,/llu lfl Ilift-lfl lnfbui'IJ In~lfl y,.,. TSS TSS rss TSS 

(•lfL) (lbldll]) (lllf/L) (lblday) 

Jin-90 124 . 2,449 w; 3,709 
Feb-90 97 2,738 146 '4,271 
Mar-90 109 2,173 172 2.768 
Apr-90 172 2.762 261 4,469 
May-90- 159 2,881 2!S2 3,747 
Jun-90 146 2,315 172 3,015 
Jul-90 186 2,556 227 3,731 
Auj-90 195 2,566 287 3,736 
Sep-90 187 3,073 210 3,652 
Oct-90 177 2,739 232 3,835 
Nov-90 160 2,213 204 2,758 
Dcc-90 169 2.190 308 4,184 

Dry Wtbr AvlfMax 175 2,688 287 3,835 
Wet Wtbr AvlfMax 139 2,421 308 . 4,469 
1990 Average/Max 151 2,555 308 4,469 

Jan-91 146 2,027 208 2.782 
Fcb-91 146 2,585 260 4,261 
Mar-91 103 1,975 162 2,901 
Apr-91 131 2,825 252 4,972 
May-91 113 2,460 150 4,223 
Jun-91 131 2,235 166 2.772 
Jul-91 191 2,195 254 3,671 
Aug-91 198 2.683 302 4,428 
Sep-91 222 3,300 341 5,036 
Oct-91 137 1,884 204 2,8~1 
Nov-91 137 2.679 228 5,444 
Dec-91 116 2,281 186 3,987 

Dry Wthr Avg/Max 165 2,560 342 5,036 
Wet Wtbr Avg/Max 130 2.396 260 5,444 
1991 Average/Max 148 2,478 342 5,444 

Jan-92 109 2,290 140 4,292 
Feb-92 97 3,172 144 9,025 
Mar-92 123 2.423 156 3,449 
Apr-92 142 2,521 194 3,037 
May-92 188 2,887 242 3,552 
Jun-92 223 2.916 490 7,499 
Jul-92 239 3.574 324 6,101 
Aug-92 240 3,283 317 4,653 
Sep-92 237 2,929 373 4,987 

Volume 1 Oct-92 305 3,103 454 5,165 

Page 108 Nov-92 138 1.535 230 2.574 
Dec-92 142 2,196 218 4.518 
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Table 2.1-4 
Blstorlcal TSS Loading 

Woodburn WWTP 
'· 1990-1993 

A~twl' AHTG61 Mtuim111r1 MIIXimrurt 
!1/olllhl lrt/llultl lfl/llultl lrajfuelll lnjbultl 
t,., rss TSS TSS TSS 

("'f/L) (lblda]) (mg!L) (lblda]) 

. ' 
Dry Wtbr A vg/Max 239 3,115 490 7.499 

. W~,.Wtbr Avg/Max 125 2.356 230 9,025 

. - . ···'. ~ 
2,736 1992 AVS"~JeiMax 182 490 9,025 

"Jiio-93 165 3,025 272 6,306 
Feb-93 184 3.335 230 4.397 
Mar-93 164 3.518 286 s.sso 
Api-93 109 2,616 168 3,348 
May-93 126 3,116 174 5.217 
J.U.-93 143 2,888 259 4,873 

' . Jul-93 188 2,865 244 3,669 
Aug-93 133 1,892 223 3.273 
~93 129 1,704 217 2,924 
Oct-93 119 1,499 195 2,385 
Nov~93 200 2,701 248 3,786 

.. Dec .. 93 180 2,479 229 3,118 .-··, 6ry Wtbr. A~IIMax 140 2,327 259 5.217 
Wet Wtbr·Avs/MU 167 2,946 286 6,306 
1993 AvttageiMax 153 2,637 286 6,306 

POrt Dry Wthr Avg/Max 180 2,673 490 7,499 
POR Wet. Witit Avg/Max 140 2.530 308 9,025 

POR Average/Max 160 2,601 490 9,025 
.. 

Dry weau.er Summary . 
1990 . 115. 2,688 ~7 3,835 

~ 1991 "165 2.560 342 5,036 
1992 239 3,115 490 7,499 
1993 140 2,327 259 5,217 

POR Dry A vg/MAX 180 2,673 490 7,499 

w,t Weather SUDUILII'Y 
1990 139 2,421 308 4,469 
1991 130 2.396 260 5,444 
1992 . 125 2.356 230 9,025 
1993 167 2,946 286 6,306 

POR Dry A vg/MAX 140 2.S30 308 9,025 
Notes: 
POR = Period of Record. 
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MEMORANDUM 

TO: Dana Wightman/POX 

FROM: Roger Lindquist/CVO 
Lorin Davis/CVO 
Paula Mountjoy/PO X 

DATE: February 6, 199~ 

SUBJECf: W oodbum Outfall 

PROJECf: OPW27S74.P2 . 

Out/aU Mixing Zone 

. l 

The Pudding River in the vicinity of the Woodburn outfall is a crooked, meandering river. 
Low flows and velocities occur during the late summer and early fall. During this time of the 
year, the river is shallow with logs, roots and snags exposed. The low flow channel is about 
2S feet wide and an average depth of about 1 foot, based on measurements made in August 
1990 when the flow was about 20 cfs. 

.t ...... 

r-:· ., 
( ;, 

Two stream gaging stations have been operated by the USGS on the Pudding River. One 1 ·-: r 
gage is near Mt Angel with 204 square miles of drainage and a 7Q10 of 8.7 cfs. The other · -~:~--
gage is located at Aurora with 4 79 square miles of drainage area and a 7Q 10 of 3S cfs. DEQ 
estimated a 7Q10 at the Woodburn equal to 1S cfs (Water Quality Report-Pudding River, 
Appendix C) which appears reasonable based on the existing .gage data A seven-day­
average-low-flow of approximately SO cfs occurs every other year in the Pudding River near 
Aurora (7Q2). Using the same ratio as the 7Ql0, the approximate 7Q2 flow at Woodburn is 
21 cfs (lS cfs at Woodburn: 3S_cfs at Aurora= 21 cfs at Woodburn: SO cfs at Aurora). 

The existing 24-inch diameter outfall discharges horizoQW}y through a 90 'degree elbow 
pointed downstream. Based on the design drawings, this elbow is located near the center of 
the low flow channel and is surrounded by a riprap apron. The invert of the elbow is shown 
at elevation 92.4. Based on observations and photographs of the outfall elbow during low 
flow, it appears riprap or sediment is exposed on the left (north) side of the elbow and the 
top of the elbow is exposed above the water surface. The elbow appears to discharge into a 
narrow, shallow channd formed in the riprap/sediment. and then flows into the river. The 
effluent plume gradually moves out into the river channel and flows with the river current 

The plume corifiguration and dilution cannot be accurately estimated using available 
computer models. An approximation of the dilution and plume dimensions discharging 
directly into the river from the elbow can obtained by the PLUMES shallow river model. 
This model indicates the plume will -encounter the river banks about 40 feet downstream. An 
approximation of the behavior of the plume discharging from the shallow channel can be 
obtained from a surface water discharge plume model called PSD. This model predicts the 
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February 6, 1995 

plume will encounter the left river pank about 45 feet downstream. However both of these 
models assume the river can furnish unlimited dilution water. This is not the case in the 
Pudding River, and only rough assumptions can~ made for the. time required for complete . 
mixing with the river water and the plume characteristics. The. v~IQCity Qf the discharge will 
pump river water into the plume near the point of discharge. However, the iat.e of mixing 
gradually decreases as the velocity of the plume slows down, depending only on difusion to 
complete the mixing. The maximum dilution is obtained when the plume and river are 
completely mixed, sometime after the plume fills the river width. It is expected the river and 
effluent will be well mixed after the flow is past the 90· degree bend located about 300 feet 
downstream from the outfall. This compares with the NPDEs pCnnit mixing zone of 270 
feet. 

A dye study, made by releasing dye into the effluent and ~wing the concentration 
downstream, can be used to measure the actual dilution and plume dimensions. 

The low flow charac~ristics of the outfall and river are presented in Table 1. 

The current NPDES pennit defines the allowable mixing zone as the region within 270 feet 
downstream of the point of discharge. According to OAR 340-41-445, the water outside the 
mixing zone boundary must be free of materials in concentrations that will cause chronic 

- toxicity. Additionally, the water must meet all other water quality standards under nonnal 
annual low flow periods. The NPDES permit also defines the Zone of Immediate Dilution 
(ZID); it must be within 10 percent of the allowable mixing zone. Water at the edge of the 
ZID must be free of-materials in concentrations that will cause acute toxicity. DEQ may 
redefine the ZID after completion of the WWTP modifications. 
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Table 1 
Assumed River and Outran Characteristics 

Puddlq RJver 
Near Woodburn WWTP Outtan 

Rl~/Oiltjall Ptu'tiiMUr 

River flow 7Q10 (cfs) 
Averap river cUmot (f:Vsec) . 
Flow. area (sq ft) 
Averqe cleptb (ft): 
River width (ft) · 

Present ADWF (mgd) 
Prescot ADWF (cfs) 
Future AOWF (mgd) 
FutUre ADWF (cfs) 

Outfall pipe diameter (in) 
Outfall cluumel area (sq ft) 
Outfall cbanDeJ width (ft) 
Outfall Channel depth (ft) 
Outfall cluumel discharge angle (degrees) 
Outfall chanoel velocity {present ADWF. fps) 
Outfall cluumel velocity {future ADWF. fpt) 

Notes: 

lS.O 
0.9 
24 

. 1 

2S 

3.1 
4.8 
s.o 

7.74 

24 
15 
10 
l..S 
30 

0.32 
0.33 

(a) 7Q10 is the lowest flow for seven conSecutive days over a 
ten year period. 
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Section 3 
Future Wastewater Flows And Loads 

Introduction 

This section presents the projected flows and waste loads for th.e study area. Historical flow 
and load information and weather information are also presented . in this section, 
supplementing the discussion in Section 2; This infonnation is used as the basis for. the flow 
analyses. 

Planning Period 

The time period for waStewater facilities planning is typically about 20 years, which is 
generally consistent with the design life of wastewater treatment facilities. For the 
Woodburn plan, the planning period extends to the year 2020, which is 22 years beyond an 
approximate 1999 construction date for improvements to the Woodburn Wastewater 
·:rreatment Plant (WWTP). 

Population and Land Use Projections 

( ·_:;'"' ·Population 
"'~ .... 

( 

The population projections form the basis of the projected flows and loads (BOD, and TSS) 
for the Woodburn WWTP. Separate population equivalent estimates for commercial and 
industrial contributions are developed for flow and loading projections. These estimates are 
based on conversations with City of Woodburn staff for the design of the wastewater 
treatment facilities. 

-Pop~lation Equivalents for Flow Proje~tions 
. . 

The population equivalents for flow projections developed by the City of Woodburn are 
summarized in Table 3-1. The City's original projections are presented in Appendix 3.2. 
The projections reflect average summer (average dry weather) conditions. The permitted 
industrial flow is 26.8 percent Residential flow is 60.9 percent and commercial is 
12.3 percent 

Figure 3-1 shows the projected population as developed by four <Ufferent methods: 

• Highest historical growth rate ( 4.2 percent) 

• Facilities plan growth rate (3.4 percent) as approved by the Wastewater 
Advjsory Committee and City Council 
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Table 3-1 
Flow Population Equivalent Projections 

Woodburn WWTP 

; 
" ·r 

1993-lOlO (·:·-... 

YeiU' 

1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015· 
2016 
2017 
·2018 
2019 
2020 

Notes: 

Av.rnJKe AYinJKe Pop. 
Popllltstion (11) Eipdltaklll (II) 

17,707 
18,309 
18,932 
19,575 
20;241 
20,929 
21,641 
22,376 
23,137 
23,924 
24,737 
2S.S78 
26,448 
27,347 
28,277 
79,238 
30,232 
31,260 
32,323 
33,422 
34,559 
35,734 
36,949 
38,205 
39,504 
40,847 
42,236 
43,672 

3,585 
3,707 
3,833 
3,963 
4,098 
4,237 
4,381 
4,530 
4,684 
4,844 
5,008 
5,179 
5,355 
5,537 
S,12S 
5,920 
6,121 
6,329 
6,544 
6,?67 
6,997 
7,235 
7,481 
7,73$ 
7,998 
8,27.0 
8,551 
8,842 

Pen11ilt1d 
Itullutrlid Mo. 

'Avr. Pop. 
Equivaklll (b) 

7,793 
7,832 
7,871 
7,910 
7,950 
7,990 
8,030 
8,070 
8,110 
8,151 
8,192 
8,232 
8,274 
8,315 
8,357 
8,398 
8,440 
8,483 
8.S2S 
8,568 
8,610 
fs,6S4 
8,697 
8,740 
8,784 
8,828 
8,872 
8,916 

(a) Residential and commercial flow growth iate assumed to be 3.4% per year. 
(b) Average month industrial flow growth rate assumed to be 0.5% per year. 
(c) Peak month industrial flow growth rate assumed to be 1% per year. 
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9,634 
9,730 
9,828 
9,926 
10,025 
10,126 
10,227 
10,329 
10,432 
10,537 
10,642 
10,749 
10,856 
10,965 
11,074 
11,185 
11,297 
11,410 
11,524 
11,639 
11,755 
11,873 
11,992 
12,112 
12,233 
12,355 
12,479 
12,603 

Date printed: 1126195 
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• Average historical growth rate 

• Portland State University (PSU) Population Research and Census Center 
projection 

For the pmposes of this facilities plan, a 3.4 percent population growth rate was approved by 
the Wastewater Advisory Committee and City Council because it represents a conservative 
and reasonable projection that is greater than the average but less than the maximum growth 
rate and reflects the ~gh population gro~ rate_ projections for the Portland metropolitan 
area. 

The residential population equivalent is expected to grow at 3.4 percent per year over the 25 
year planning period (from 17,707 in 1993 to 43,659 in 2020). The commercial component 
is also expected to grow at 3.4 percent per year (from 3,585 in 1993 to 8,841 in 2020). 

The permitted industrial population equivalent is expected to grow at 1.0 percent per year 
(from 7,793 in 1993 to 8,915 in 2020). The cunent food processing industries have 
indicated they do not expect to expand their operations. The local area fields that support 
the food processing industries are at capacity. and crop yield depends on weather conditions. 

Population Equivalents for Load Projections 

The City of Woodburn wastewater system ~ives a relatively large industrial inp~ during 
the summer months. This is due mainly __ to seasonal cannery operations. Population 
equivalents for the BODs and TSS loading conditions were developed by the City of 
Woodburn (see Appendix 3.2). The permanent and migrant residential and commercial 
population growth rates are 3.4 percent per yeat over the 25-year planning period; the 
industrial growth rate is 1 percent per year for the same planning period. The projections 
are sununarized in Table 3-2 (BODs) and Table 3-3 (TSS). 

Land Use 

Land use within the UGB of Woodburn is dictated by the City urban growth program. The 
current UGB (Figure 2-1) represents the likely liinits to urban expansion. Residential, 
commercial, and industrial lands are available within the UGB for futUre development. The 
City does not anticipate any significant changes in the percentages for the types of land use 
in the area. Therefore, for future projections, residential and commercial growth-is assumed 
to increase proportionally with population growth. Industrial growth .is assumed to grow at 
1 percent annually. With future growth, land will continue to be developed within the UGB 
in accordance with zoning requirements. The City will expand the wastewater collection 
system as necessary to serve the additional growth. · 

Wastewater Flows and Projections 

Wastewater flows for the Woodburn WWT? were projected using two methods: the 
conventional average-dry-weather-flow method and the method currently recommended by 

PDX15CD3.DOC 3-4 Draft W oodbl4nl W DJ~ter Facilitin P ltut 
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(A) (B) 

PermanenJ 
Resi4enti4l 

Population (a) Migrant 
(summer PopuWUJn (a) 

Year &: winter) (summer only) 

1993 15,645 1,662 
1994 16,177 1,719 
1995 16,727 1,777 
1996 17,296 1,837 
1997 17,884 1,900 
1998 18,492 1,964 
1999 19,120 2,031 
2000 19,771 2,100 
2001 20,443 2,172 
2002 21,138 2,246 
2003 21,857 2,322 
2004 22,600 2,401 
2005 23,368 2,482 
2006 24,163 2,567 
2007 24,984 2,654 
zoos 25,834 2,744 
2009 26,712 2,838 
2010 27,620 2,934 
2011 28,559 3,034 
2012 29,530 3,137 
2013 30,534 3,244 
2014 31,572 3,354 
2015 32,646 3,468 
2016 33,756 3,586 
2017 34,903 3,708 
2018 36,090 3,834 
2019 37,317 3,964 
2020 38,586 4,099 

Notes: 

(C) (D)=(A)+(B)+(C) (E)=(A)+(C) 

. 

Table 3-2 
BODs Population Equivalent Projections 

Woodburn WWTP 
1993-2020 

(F) (G)=(D)+(F) (H)=(E)+(F) (I) 

r---------r--------, Summ.er Winter lndustrl41 
I I I 

Other I I I Resuunlilll & Ruuuntial &: Yearly 
I I I . 

Population (b) 1 Summer I Winter 1 Commercial Commercial Commercial Average 
. I 

Resuunti4l I Resuuntial I Populalion Population Population Population (summer 1 I I 

& winter) I Population I Populalion : Equivalent (a) Equivaknt Equivalent . Equivalent (c) 
I I 
I I I 
I . : T 

400 17,707 I 16,045 3.507 21,214 19,552 3,711 

400 18,295 I 16,577 3,626 21,922 20,203 3,748 
I 

400 18,904 I 17,127 3,750 22,653 20,876 3,786 

400 19,533 
I 

17,696 3,877 23,410 21,573 3,823 I 

400 20,184 I 18,?84 4,009 24,192 22,293 3,862 

530 
I 

4,145 25,131 23,167 20,986 I 19,022 3,900 

530 21,682 I 19,650 4,286 25,968 23,937 3,939 

530 I 22,401 20,301 4,432 26,833 24,732 3,979 

980 23.594 21,423 4.582 28,177 26,005 4,018 

980 24,363 22,118 4,738 29,102 26,856 4,059 

980 25,158 22,837 
I 

4,899 30,058 27,736 4,099 

980 25,980 23,580 5,066 31,046 28,646 4,140 

980 26,830 24,348 5,238 32,069 29,586 4,182 

980 27,709 25,143 5,416 33,126 30,559 4,223 

980 28,618 25,964 5,600 34,219 31,565 4,266 

980 29,558 26,8-14 5,791 35,349 32,604 4,308 

980 30,530 27,692 5,988 36,517 33,680 4,351. 

980 31,534 28,600 6,191 37,7~6 34,791 4,395 

980 32,573 29,539 6,402 38,975 35,941 4,439 

980 33,647 30,510 6,620 40,267 37,130 4,483 
f 

I 

980 34,758 31,514 6,845 41,602 38,359 4,528 
I 

980 35,906 32,552 I 7,017 42,984 39,630 4,573 

980 37,094 33,626 
I 7,318 44,412 40,944 4,619 
I 

980 38,322 34,736 I 7,567 45,888 42,302 4,665 

980 ' 39,591 35,883 
I 

7,824 47,415 43,707 4,712 I 

980 40,904 37,070 I 8,090 48,994 45,160 4,759 

980 
I 

8,365 46,662 42,262 38,297 I 50,627 4,807 

980 43,665 39,566 I 8,649 52,315 48,216 4,855 . 
---------L--------~ 

(J)=(G)+(I) (K)=(H)+(I) 

Total Total 
Summer Winter 
Average Awerage 

Population Populalion 
Equivalent Equivalent 

24,925 23,263 
25,670 23,951 
26,439 24,662 
27,233 25,396 
28,054 26,154 
29,032 27,067 
29,907" 27,876 
30,811 28,711 
32,195 30,024 
33,160 30,915 
34,157 31,835 
35,187 32,786 
36,250 33,768 
37,349 34,782 
38,484 35,830 
39,657 36,913 
40,869 38,031 
42,121 39,186 
43,414 40,380 
44,750 41,613 
46,131 42,887 
47,557 44,203 
49,031 45,563 
50,554 46,968 
52,127 48,419 
53,753 49,919 
55,433 51,469 
57,169 53,070 

(a) Residential and conunercial population equivalent growth rate assumed to be 3.4% per year. 
(b) Includes areas outside the Woodburn city limits and inside the UGB that are served by the Woodburn WWTP: Carl Road Mobile Home units, MacLaren School, and Shalimar Mobile Home units. 
{c) Industrial population equivalent growth rate assumed to be 1% per year. 

PDX 15CD9J<LS 

(L) (M)=(G)+(L) (N) (O)=(G)+(N) 

Total 

Total Summer Industrild Summer ,. 

InduitrW Peak Month Wont Cas. WorstCtUI 

Peak Month Average Sceruuio SceiUirio 

Poputaiioit Popultdion Population Population 

Equilldknt (c) Equiwalent EquivalenJ (c) Equivalent 

7.~51 28,565 65,389 86,603 

7.4~ 29,346 66,043 87.965 

7,499 30,152 66,703 89.357 

7,574 30,984 67,370 90,1g0 

7,~9 . 31,842 . 68,044 92,236 

1,1't6 32,857 68,724 93,856 

7,~03 33,771 69,4-12 95,379 

7,881 34,714 70,106 96,938 

796o 36,137 70,8<Y7 98,984 

8:040 37,141 71,515 100,617 

8,i20 38,178 72,230 102,288 

8,201 39,248 72,952 103,999 
I 

8,283 40,352 73,682 105,751 

8~66 41,492 74,419 107,544 

8,45_0 42,668 75,163 109,382 

8,534 43,883 75,915 111,263 

8,620 45,137 76,674 113,191 

8,7Q6 46,431 77,440 115,166 

8,793 47,768 78,215 117,190 

8,8~1 49,148 7_8,997 119,264 
121,389 8,970 50,572 79,787_ .. 

9,059 52,043 80.585 123,569 

9,~50 53,562 81,391. 125,802 

9,~41 55,130 82,205 128,093 

9,~34 56,749 83,027 130,442 

9,127 58,421 83,857 132,851 

9,521 60,148 84,696 135,322 

9,617 61,931 85,542 137,857 
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TableJ-3 
TSS Population Equivalent Projectio~ 

Woodbgrn WWTP · 
1993-2020 

(A) (B) (C) (D)=(A)+(B)+(C) (E)=(A)+(C) (F) (G)=(D)+(F) (H)=(E)+(F) (I) (J)=(G)+(l) (K)=(H)+(I) (L) (M)=(G)+(L) (N) . (O)=(G)+(N) 

Total 

Permanent .--------,---------, Summtr WinUr J~dustriol Total Totlll Toltll Summer Industrial Summer 
I I I 

Residential Other I I I Residen&l & ResUJentW& Yearl1 Summer W'uater 1 ndustrlm PedMonJh WontCtue Wont Clue 
I I I 

Population (a) Migrant Population (b) 1 Summer I Winter I Commercial Commercial Commercial Average Avemge Average Peak Month Average ScelllirW Scellllrio 
I 

(summer Population (a) 
I Resitlential 

I 
Residential : _Population Population Population Population PopulatUJn Populidio11 Popu~n Popultdion Population Populatlon 

(summer 1 I 

Year d: winter) (summer only) & winter) I Population I Population : Equivaknt (a) Equivalent Equivalent Equivalent (c) Equillalent Equivalent Equi11alerll (c) Equlwmnt Equivalent (c) Equi..alent 
I I J 

I I I 
I I I 

I I 

1993 15,645 1,662 400 17,707 I 16,045 I 2,694 20,401 18,739 2,000 22,401 20,739 3,857 24,258 11,916 32,317 

1994 16,177 1,719 400 18,295 I 16,577 
I 

2,786 21,081 19,363- 2,020 23,101 21,383 3,89~ 24,977 12,035 33,116 
I 

1995 16,727 1,777 400 18,904 I 17,127 2,880 21,784 20,007 2,040 23,824 22,047 3,93 25,719 12,156 33,940 
I 3,97~ 

1996 17,296 1,837 400 19,533 I 17,696 2,978 22,511 20,674 2,061 24,572 22,735 26,485 12,277 34,788 

1997 17,884 - 1,900 400 20,184 I 18,284 3,079 23,263 21,363 2,081 25,344 23,444 4,014, 27,277 12,400 35,663 
I 

1998 18,492 1,964 530 . 20,986 I 19,022 3,184 24,170 22,206 2,102 26,272 24,308 4,054. 28,224 12,524 36,694 

1999 19,120 2,031 530 " 21,682 I 19,650 3,292 24,974 22,943 .2,123 27,097 25,066 4,094 29,068 12,649 37,623 
I 

2000 19,771 2,100 530 22,401 I 20,301 3,404 25,805 23,705 2,144 27,950 25,849 4,13S. 29,940 12,776 . 38,581 

2001 20,443 2,172 980 23,594 
I 21,423 3,520 27,115 24,943 2,166 29,280 27,109 4,171 . 31,291 12,903 40,018 

I I 

2002 21,138 2,246 980 24,363 I 22,118 3,640 28,003 25,158 2,187 30,191 27,945 4,218 32,222 13,032 41,036 
I 

2003 21,857 2,322 980 25,158 22,837 3,764 28,922 26,600 2,209 31,131 28,809 4,261 33,183 13,163 42,085 

2004 22,600 2,401 980 25,980 23,580 3,892 29,872 27,471 2,231 32,103 29,703 4,303 34,175 13,294 43,166 

2005 23,368 2,482 980 26,830 24,348 4,024 30,854 28,372 2,254 33,108 30,626 4,346 35,200 . 13,427 44,282 

2006 24,163 2,567 980 27,709 25,143 4,161 31,870 29,303 2,276 34,146 31,579" 4,39Q 36,260 13,562 45,432 
I 

2007 24,984 . 2,654 980 28,618 25,964 4,302 32,920 30,266 2,299 35,219 32,565 4,434 37,354 13,697 46,617 

2008 25,834 2,744 980 29,558 26,814 . 4,448 34,006 31,262 - 2,322 36,328 33,584 4,478 38,484 13,834 47,840 

2009 26,712 2,838 980 30,530 27,692 4,600 35,129 32,292 2,345 37,474 34,637 4,52J . . 39,652 13,972 49,102 

2010 27,620 2,934 980 I 31,534 28,600 . 4,756 36,290 33,356 2,369 38,659 35,725 4,5~ 40,858 14,112 50,402 

2011 28,559 3,034 980 32,573 29,539 4,918 37,4~1 34,457 2,392 39,883 36,849 4,614. 42,104 14,253 51,744 

2012 29,530 3,137 980 33,647 30,510 5,085 38,732 35,595 2,416 41 ,148 38,011 4,660 43,392 14,396 53,128 
/ I 

2013 30,534 3,244 980 34,758 31,514 I 5,258 40,016 36,772 2,440 42,456 39,212 4,706 44,722 14,540 54,556 

2014 31,572 3,354 980 35,906 32,552 I 5,437 41,343 37,989 2,465 43,808 40,454 4,753 46,096 14,685 56,028 

2015 32,646 3,468 980 37,094 33,626 I 5,621 42,715 39,247 2,489 45,205 41,737 4,801 47,516 14,832 57,547 
I 

2016 33,756 3,586 980" 38,322 34,736 I 5,813 44,134 40,548 2,514 46,649 43,063 4,849 48,983 14,980 59,115 

2017 34,903 3,708 980 39,591 35,883 
I 

6,010 45,602 41,894 2,539 48,141 44,433 4,897 50,499 15,130 60,732 
I 

2018 36,090 3,834 980 40,904 37,070 I 6,215 47,119 43,285 . 2,565 49,684 45,850 4,946. 52,065 15,281 62,400 
I 

2019 37,317 3,964 980 42,262 38,297 I 6,4~6 48,687 44,723 2,591 51,278 47,314 4,996 53,683 15,434 64,122 

2020 38,586 4,099 980 43,665 39,566 I 6,644 50,309 46,210 2,616 52,926 48,827 5,046 55,355 15,589 65,898 

~------ --~--------- J 

Notes: 
(a) Residential and commercial population equivalent growth rate assumed to ·be 3.4% per year. 
(b) Includes areas outside the WoOdburn city limits and inside the UGB that are served by the Woodburn WWTP: Carl Road Mobile Home units, MacLaren School, and Shalimar Mobile Home units. 
(c) Industrial population equivalent growth rate assumed to be 1% per year. 

Volume 1 ----
Page 129 

PDX15CD9.XLS 
Date Printed: I !26195 



Volume 1 

Page 130 



t ' 

the Oregon Department of Environmental Quality (DEQ) that incorporates historical rainf~ 
data into the analysis. The results of these two methods are discussed and compared below. 

Conventional Average-Dry-Weather-Flow Method 

Historical Data 

Wastewater flow data from January 1989 through December 1993 are used to determine 
historical flow variations. Effluent flow measurements are used for 1989, 1990, and the tint 
half of 1991. An influent flowmeter was inst3lled during the suriuner of 1991; 
measurements from. this meter are used after July 1991. 'The meter, however, was out of 
service for repairs for 7 months during 1992; during this time, the effluent flow 
measurements are used. Additionally, there are several days throughout 1991 through 1993 
where effluent flows are used because no influent flow measurements are available (an 
expanded discussion of influent and effluent flow measurements is contained in Section 2). 
Influent data are used whenever they are available. They are highlighted in Table 2-6, which 
summarizes the historical flow data. These data are from relatively dry years. 

·Peaking Factors 

Using average dry weather flow (ADWF) as the foundation, other design flow conditions for 
wastewater treatment facilities are estimated by using the peaking factors developed from the 
existing flows. Peaking factors are derived from the ratios of different flow conditions to the 
average dry weather flow (e.g., the maximum month peaking factor equals the ratio of the 
maximum month flow to the average dry weather flow). A comparison of historical peaking 
factors over the 5-year period . 1989 through 1993 is summarized in Table 3-4. The 
maximum peaking factor for each flow condition is calcu~ and these peaking factors are 
shown in bold. The extreme nature (and subsequent high flows) of these peaking factors is 
due in part to the extreme weather the Willamette Valley has experienced in the past several 
years. To minimize the effect of ~xtreme peaking factors and take into account attenuation 
of peak flows as the . system grows, the five peaking factors for each flow condition are 

·averaged. These average peaking factors (Table 3-4, highlighted and in bold) are used to 
determi..De the different flow conditions. 

In 1994 the influent flowmeter recorded a peak flow of 11 .2 mgd when the Mill Creek Pump 
Station was pumping at maximum capacity. 'This flow was recorded after partial inflow 
correction had been implemented. 

An instantaneous peak flow event was developed in Technical Memorandum F4-1 
Collection System Evaluation-Flow Monitoring Program (CH2M HILL, June 11 , 1993). 
Measurement of peak flows at the treatment plant have been hindered by flow measuring 
device failures and other limitations. The 1992 instantaneous peak wet weather flow event 
was estimated to be 12.00 mgd (see Table 10, Technical Memorandum F4-l in Volume II of 
this facilities plan). 'This event occurred during a storm and when the Mill Creek Pump 
Stativn was malfunctioning. Th~ City of Woodburn believes it can economicalty remove 
2.00 mgd of III flow from this instantaneous flow event, reducing it to 10.00 mgd. 
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Table3-4 
lllstorkal Flow Pealdng Factors 

• .,..,3 'I WoodbUI'D WWTP 

s I~ 1939 1990 1991 1992 1993 A-

Flow . P141ciag Flow · PftllcU&r Flow P,_. Flow . P..Jciag Flow P..mw I'~ 
Flow CondUion (mgtl) . Faaor (mgd) Faaoi- (_,d) Fador (-.4) F.a.r . (.agd) Ftldor Ftld«' 

Average Dry Weather flow 1.736 1.00 1.960 1.00 1.857 1.00 1.478 1.00 1.871 1.00 
Average Wet Weather Flow 2.130 1.23 2.242 1.14 2.136 us 2.353 1.59 2.105 1.13 
Annual AvCJa8c Daily Flow 1.933 . 1.11 2.101 1.07 1.997 1.08 1.91.5 L30 1.988 1.06 
Dry Wtbr Max Month Avg Daily Flow 1.869 1.08 2.219 .1.13 2.649 1.43 t.ru 1.23 2.455 1.31 
Wet Wtbr Max Month' Avg Daily Flow 3.117 1.80 3.318 1.69 2.513 1.3.5 3.528 ~ 2.767 1.48 
Annual Max M~ Avg Daily Flow 3.117 1.80 3.318 1.69 2.649 1.43 3.528 l.39 2.767 1.48 
Diy WeaJler Maximum Daily Flow 2.421 1.39 5.891. 3.01 6.141 3.31 2.11.5 1.43 4.116 2.20 
Wet Weatbet Maximum Daily Flaw 4.000 2.30 4.262 2.17 4.4.57 2.40 1.92D 5.36 4.492 2.40 
Peale HoW' Wet Weather Flow nla nla nla n/a nfa, ola 12.00 8.12 ola . ola 

Notes: 

(1) Assumes peak hour is attenuated in large collection system and III program will .reduce peatina fador. ~ fac:&or.wW be peak bour divided 
by wet weather maximum daily flow (1217.92 = l.S). 
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( 
If 12 mgd were used to determine the peak event peaking factor, the peaking factor would be 
8.12. This would result in projecting extremely high flows, over-estimating the magnitude 
of the future peak event Since peak events are attenuated as the collection system. increases 
in size, a more realistic number is estimated by calculating a peaking factor based on the 
peak hour flow to the peak day flow. This peaking factor is 1.5 (12.0 mgd divided by 7.92 
mgd = 1.5). · 

/. 

Flow. Components 

No historical division of flows is available for the W oodbum WWTP. Therefore, the 
division of historical flows into residential, commercial, and industrial components is based 
on flow split estimates provided by the City of Woodburn (see Appendix 3.1). The average 
daily flow for the 6-month summer period is divided as follows: 

• 74.2 percent residential 
• 15.0 percent commercial 
• 10.7 percent actual industrial 

These percentages are based on actual flows seen at the wwtP, not on the permitted 
industrial flows. 

Flow Components-Per Capita Flow 

· The average dry weather per capita flow rate was estimated as 82 gpcpd for 1993, by the 
City of W oodbum. For comparison, per capita flow numbers were calculated for the years 
1989 - 1993 using historical plant data (see Table 3-1 in the appendix to this section). The 
per capita numbers ranged from 68 to 94 gpcpd. The City plans to maintain a per capita of 
82 gpcpd by imposing water conservation measures if necessary. A per capita of 8.2 gpcpd is 
used for planning and design calculations. 

Projection of Flow to 2020 

The projected average dry weather flows at the WWTP for the year 2020 are summarized on 
Table 3-5 .. To determine these flows the following approach was used: 

1. Population equivalent projections through the year 2020 were estimated to increase 
by: 

• 3.4 percent per year for residential and commercial 
• 0.5 percent per year for permitted industrial. monthly average 
• 1.0 percent per year for permitted industrial peak monthly average 

2. The dry weather per capita flow rate was assumed to remain constant during the 
planning period at 82 gpcpd. 
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Projected Avenge Dry Weather F1ow '( 

Woodburn WWTP 
1!)93-2020 

( 
\ 

Arert~~•D'1 . AHrerpDf1 s,.,.., WM~Mr· 'NMIMr 
Popu11111D11 p., OlplltJ ProJ•m4 

Y1411' Equll!GZ.IIl (41) Flow (6) Flow 
(gpcpd) (•14) 

1993 29,085 82 2,38.SO 
1994 29,834 82 2.446 
199S 30,608 82 2.510 
1996 31,407 82 2.515 
1997 32,232 82 2.643 
1998 33,213 82 2.723 
1999 34,093 82 2.796 
2000 35,001 82 2.870 
2001 36,389 82 2.984 
2002 37,358 82 3.063 
2003 38,358 82 3.145 
2004 39,392 82 3.230 
2005 40,459 82 3.318 
2006 41,561 82 3.408 
2007 42,700 82 3.501 

( 
2008 43,876 82 3.598 \ 

2009 45,091 82 3.697 
2010 . 46,346 82 3.800 
2011 47,642 82 3.907 
2012 48,982 82 4.016. 
2013 50,365 82 4.130 
2014 51,195 82 4.247 
2015 53,271 82 4.368 
2016 54,797 82 4.493 
2017 56,373 . 82 4.623 
2018 58,002 82 4.756 
2019 59,685 82 4.894 
2020 61,423 82 5.037 

Notes: 
(a) Population projections based on City of Woodburn estimates. 
(b) Per capita flow based on historical flow information for 1989-1993. 
(c) Actual1993 average dry weather flow= 1.871; diffecence between 

actual and projected = 0.51. 
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3. The per capita flow rate was multiplied by the projected population equivalent to 
calculate the average dry weather projected flow. The ADWF in 2020 was projected . 
to be 5.037 mgd at 82 gpcpd. 

4. Average peaking factors were used to determine other flow conditions. These flows 
are s~ il) Table 3-6 • . 

. The actual flows for 1993 and the projected flows for 1993 vary. This is because the 
projected flow mcludes the total industrial permitted flow and several mobile homes 
accounted for in the projections that are not yet hooked up. It is unlikely all _of the 
industries will discharge at their maximum permitted flow at the same time, so the projected 
flows are conservative. When the difference between the actual industrial flows and 
permitted industrial flows (0.5 1 mgd) is subtracted from the projected flows, it is estimated 
the· 5 mgd ADWF may occur between 2020 ·and 2025, depending on the industrial 
discharges (Table 3-6 and Figure 3-2). Figure 3-1 shows aS year range for all the projected 
flows. Actual growth will detennine when 5 mgd AD'Yf occurs. 

The future peaking factors and flows should be attenuated somewhat by the additional 
sewered areas which will have additional storage capacity. Therefore, the peaking factor 
values are conservative. 

DEQ Rainfall Method 

Another methodology employed to predict future design flows is to use both rainfall and the 
corresponding treatment plant flow in an effort to more accurately predict the future design 
flows. This method wasdeve1oped by DEQ and is outlined in Guidelines for Malcing Flow 
Projections for Sewage Treatment Plants (August 1994). The rationale for usirig both 
rainfall and historical treatment plant flows is that high plant flows are usually associated 
with rain and high groundwater in western Oregon. Additionally, a 6-month wet- or dry­
season average (as required by NPDES permitting) has a SO percent chance of being 
exceeded each year, leading to further treatment plant failures. By using the cumulative 
monthly rainfall and a 5-year stoi'l11 in this method, a storm that has only a 20 percent chance 
of being exceeded can be used to prediCt flows . . The plant must be designed at a minimum 
to treat these flows projected by the DEQ rainfall method. 

Maximum Month Dry-Weather Design Flow (MMDWF) 

The maximum month dry-weather flow is the monthly average flo~ in the rainiest summer 
month with high groundwater. In western Oregon (west of the Cascades in areas not 
affected by irrigation and snowmelt) . this flow usually occurs dwing May. The ·May 
monthly precipitation that will not be exceeded 80 percent of the time is 3.64 inches (for 
Oregon City, the closest reporting station contained in Climatology of the United States No. 
20, U.S. Weather Bureau). Monthly cumulative rainfall (for Oregon City) and plant flows 
for the high groundwater season (January through May, 1989 through 1993) are tabulated in 
Table 3-7 and plotted in Figure 3-3. The May rainfall of 3.64 inches corresponds to a flow 
of 2.323 mgd (MMDWF). 
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Projected Flows 
Woodburn WWTP 

1993-lOlO ( 

~W1dNr Wit Wudt.u .A1111ual 
.AIIfniJf MuMonda MtUimJUJt .AIIfi'Gfl MtUimJUJt MtuiiNIUN Pea .AVII'Gfl 

0, .A"' Dtllly rw, W• Wthr . Monda.At~t lJGlq F~w Hou D«UJ 
WIIIIMr Flow F~w F~ DtdlJ Flow (WWMDF) F~w Flow 
Flow (11) (ADWF (ADWF (..WWF (ADWF (ADWP (W'WMDF (.ADWF 

. (ADWF) z 1.24) ;r 2.2~) ;r 1.25) . z 1.14) z 2.93) zl.S) ;r 1.12) 

Yecn '(lffgtl) (lflg4) (lffg4) (irtg4) '(~ng4f (lffp) (~ngtl) (mg4) 

1993 - 1998 2.385 2.949 5.410 2976· 4.153 6.982 10.473 2.680 
1994 - 1999 2.448 3.026 5.552 . 3.054 4.262 7.165 10.748 2.751 
1995 - 2000 2.512' 3.106 5.698 3.134 4.375 7.35$ 11.032 2.823 
1996 - 2001 2.579 3.189 5.849 3.217 4.491 7.550 11.325 2.898 
1997 - 2002 2.648 3.274 6.006 3.303 4.611 7.751 11.627 2.915 
1998 - 2003 2.719 3.362 6.167 3.392 4.735 7.960 11.939 3.055 
1999 - 2004 2.792 3.452 6.333 3.484 4.863 8.175 12.262 3.138 
2000 - 2005 2.868 3.546 6.505 3.578 4.995 8.397 12.595 3.223 
2001 - 2006 2.946 3.643 6.683 3.676 5.131 8.626 12.939 3.311 
2002 • 2007 3.027 3.743 6.867 3.777 5.272 8.863 13.294 3.402 
2003 • 2008 3.111 3.846 1.056 3.881 5.418 9.107 13.661 3.496 
2004 • 2009 3.197 3.953 7.252 3.989 5.568 9.360 14.040 3.593 
2005 - 2010 3.286 4.063 7.454 4.100 5.123 9.621 14.431 3.693 { 
2006 - 2011 3.378 4.177 7.663 4.215 5.883 9.890 14.836 3.797 
2007 - 2012 3.473 4.295 7.878 4.334 6.049 10.169 15.253 3.903 
2008 • 2013 3.572 4.416 8.101 4.456 6.220 10.456 15.685 4.014 
2009 • 2014 3.673 4.542 8.331 4.583 6.397 10.753 16.130 4.128 
2010 - 2015 3.778 4.671 8.569 4.713 6.519 11.060 16.591 4.246 
2011 - 2016 3.886 4.805 8.815 4.849 6.768 11.377 17.066 4.367 
2012 - 2017 3.998 4.943 9.068 4.988 6.963 11.705 11.551 4.493 
2013 • 2018 4.114 5.086 9.331 5.132 7.164 12.043 18.065 4.623 
2014 - 2019 4.233 5.234 9.601 5.281 7.372 12.393 18.$89 4.757 
2015 - 2020 4.356 5.386 9.881 ~.435 1.581 12.754 19.131 4.896 
2016 - 2021 4.484 ' 5.544 10.170 5.594 7.808 13.127 19.690 s ~o39 

2017 - 2022 4.615 5.707 10.469 5.758 8.038 13.512 20.268 5.187 
2018 - 2023 4.751 5.875 10.777 5.928 8.275 13.911 20.866 5.340 
2019 - 2024 4.892 6.049 11.096 6.103 8.519 14.322 21.483 5.498 
2020 - 2025 5.037 6.228 11.426 6.285 8.772 14.747 22.121 5.661 

Notes: 
(a) Assume equal to City of Woodburn SUJ!liDel' Avenge Flow. 
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Table 3-7 
Monthly Cumuladve Rainfall and Average Monthly Plant Flow 

Woodburn WWTP 
January· May, 1989·1993 

AetJual DtiUI Pointl TreNILiru 
AHnlfl . Molllhl1 Artnlfl Monlhl1 
Molllllq c~. Moftthly Cumr.dDtive 

/)QU Flow (tJ) Rllbafllll (b) Flow (a) RJzinfllll (b) 
(lftfd) . (illdul) (lftp) (iMMI) 

Jan-89 1.895 S.18 1.872 0.00 
Feb-89 2.057 3.18 1.995 1.00 
Mar-89 3.117 6.78 2.119 2.00 
Apr-89 2.191 2.02 2.243 3.00 
May-89 1.795 2.23 2.367 4.00 
Jan-90 2.597 9.65 2.491 5.00 
Fcb-90 3.318 4.58 2.615 6.00 
Mar-90 2.472 2.78 2.739 7.00 
Apr-90 1.914 2.59 2.863 8.00 
May-90 2.035 1.9% 2 .987 9.00 
Jan-91 1.776 3.70 3.110 10.00 
Fcb-91 2.090 4.26 3.234 11.00 
Mar-91 2.358 3.71 3.358 12.00 
Apr-91 2.513 4.63 2.323 3.64 
May-91 2.649 4.40 3.304 11.56 
Jan-92 2.628 5.24 
Fcb-92 3.528 4.48 
Mar-92 2.317 1.12 
Apr-92 2.158 5.10 
May-92 1.819 0.16 
Jan-93 2.118 3.74 
Fcb-93 1.824 1.11 
Mar-93 2.585 5.24 
Apr-93 2.767 6.15 
May-93 2.433 4.24 

Notes: 
(a) Both influent and effluent data were available for some months. Influent data 

were used wherever possible. 
(b) Rainfall data are from Oregon City, Oregon. 
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Maximum Month Wet-Weather Design Flow (MMWWF) 

The MMWWF design flow is calculated as described above for the MMDWF, using January 
precipitation data instead of May. West of the Cascades in Oregon, January is the maximum 
wet-weather month with high groundwater, and the maximum month wet-weather flow 
(MMWWF) usually occurs in .January. Th~ January monthly precipitation that will not be 
exceeded 80 percent ·of the time is 11.56 inches (for Oregon Oty, the closest rePoning 
station contained in Climatology of the United States No. 20, U.S. Weather Bureau). The 
January rainfall of 11.56 inches corresponds tp a flow of 3.304 mgd (MMWWF). 

Peak Daily Average Flow and Peak Instantaneous Flow (PIF) 

Daily rainfall, plant flow data (Table 3.1-2 in appendix to this section), and a plot of daily 
rainfall versus daily plant flow (Figure 3-4) are used to predict the peak daily average flow. 
The flow that corresponds to the 5-year, 24-hour storm is used as the peak daily average 
flow. This storm is 3.0 inches for Woodburn/Oregon City, as estimated from an isopluvial 
map (Figure 26 contained in the NOAA Atlas 2, Volume X). The plant flow that corresponds 
to this storm is 6.45 mgd. 

Peaking factors, as discussed above, from observed historical flows are used to predict the 
peak instantaneous flow. A peaking factor of 1.5 (12 mgd peak hour divided by 7.92 mgd 
wet weather maximum day flow) is applied to the 6.45 mgd flow to obtain a peak 
instantaneous flow of 9.68 mgd. 

Projection of Flows to 2020 

City of Woodburn flow population projections were used to projeCt the flows developed by 
the rainfall method. The peak month flow population equivalent (total population 
equivalent including industry) and the maximum monthly dry weather flow were used to 
detennine a maximum month dry weather per ·capita flow rate (Table 3-8) for the rainfall 
method. The maximum month per capita flow by this method is 75 gpcpd. The 75 gpcpd is 
held constant for the planning period 1993 through 2020. Projected flows by the DEQ 
rainfall method ranged from 2.323 mgd in-1993 to 4.~91 mgd in 2020. · 

The winter population equivalent projection for the City of Woodburn is determined by 
subtracting the migrant sununer population. The winter population equivalent (including 
industry) and the maximum monthly wet weather flow were used to determine a wet 
weather maximum month per capita flow rate (Table 3-8). The maximum month wet 
weather per capita flow of 142 gpcpd is held constant for the planning period 1993 through 
2020. Projected flows by the DEQ rainfall method ranged from 3.304 mgd in 1993 to 7.537 
mgd in 2020. 

PfiYI~CD3.DOC 3-16 
Volume 1 

Page 140 

i' 
I 



8.000 

7.000 

6.000 • 

i 5.000 

........ 
~ 

• • 
~ 4.000 

~ 
• • • 

'"" ~ 3.000 

2.000 

""d < 
~ 0 

(JQ - l .COO ('t) c: 
3 
('t) 

~~~ 
0.000 

~ . 0.00 0.50-

I:\27874\WSTWTR\FACPLAN\CHAP2\ • 

• 

• 

• 

.. 

Figure 3-4 
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Volume 

Page 

Sruru.Ur 
Populldlotl 

Yeill' EquJWJknt (G) 

1993 30,926 
1994 31,746 
1995 32,592 
1996 33,465 
1997 34,364 
1998 35,292 
1999 36,249 
2000 37,236 
2001 38,254 
2002 39,304 
2003 40,388 
2004 41,505 
2005 42,659 
2006 43,848 
2007 45,076 
2008 46,343 
2009 47,650 
2010 48,999 
2011 50,391 
2012 .51,828 
2013 53,311 
2014 54,841 
2015 56,421 
2016 . 58,051 
2017 59,735 
2018 61,472 
2019 63,265 
2020 65,117 

Notes: 

Projected Flow • DEQ Rainfall Method 
Woodburn WWTP 

1993-2020 

Mtui#NIUII 
Monlhly WUIUr 

0, WUIJMr ProjecUd Popflltstlon 
p.,. C.,IIG (b) Flow Eqfli.wknJ (G) 

(fPCIHI). . (lltf~) 

7S 2.323 23,263 
7S 2.38S 23,951 
7S 2.448 24,662 
7S 2.514 25,396 
75 2.581 26,154 
75 2.651 27,067 
75 2.723 27,876 
75 2.797 28,711 
75 2.873 30,024 
75 2.952 30,915 
75 3.034 31,835 
75 3.118 32,786 
75 3.204 33,768 
75 3.294 34,782 
75 3.386 35,830 
75 3.481 36,913. 
75 3.579 38,031 
75 3.681 39,186 
75 3.785 40,380 
75 3.893 41 ,613 
75 4.004 42,887 
75 4.119 44,203 
75 4.238 45,563 
75 4.361 46,968 

75 4.487 48,419 
15 ·4.617 49,919 
75 4.752 51,469 
75 4.891 53,070 

MtuimiiM 
MonJh.q 

W« Wellllur Projected 
p.,. CiqiU. (c) Flow 

(fPCIHI). (mgtl) 

142 3.304 
142 3.402 
142 3.503 
142 3.607 
142 3.715 
142 3.844 
142 3.959 
142 4.078 
142 4.264 
142 4.391 
142 4.521 
142 4.657 
142 4.796 
142 4.940 
142 5.089 
142 5.243 
142 5.401 
142 5.566 
142 5.735 
142 5.910 
142 6.091 
142 6 .278 
142 6.471 
142 6.671 
142 . 6.877 
142 .7.090 
142 7.310 
142 7.537 

(a) Total population equivalent projections (including industry) based on City of Woodburn estimates 
(from Table 3-1). 

(b) Per capita based on 1.993 total population equivalents (including industry) and MMDWF by the 
DEQ rainfall methOd. 

(c) Per capita based on 1993 total populatiOn equivalents (including industry) and MMWWF by the 
DEQ rainfall method. 
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Comparison of tbe Two Methods' F1ow Projections 

Table 3-9 compares the following aspects of the two methods of flow prediction: 

• Dry weather maximum month average day flow with maximum month dry · 
weather design flow 

• Wet weather maximum month average day flow with maximum month wet 
weather design flow 

When comparing the dry weather maximum month average daily flow of 6.228 mgd with 
the maximum month dry weather design flow of 4.891 mgd and the corresponding wet 
weather values of 8. 772 mgd with 7 .S37 mgd, it can be seen that the flow conditions 
projected using the conv~ntional average-dry-weather-flow method with peaking factors are 
more conservative than those of the i:>EQ · rainfall method. The projections for the 
conventional method are also more consistent with flows observed at the plant. Therefore, 
the projections from the conventional method will be used. 

Waste Loading Projections 

As with wastewater treatment plant flows, the development of waste loading projections 
(BOD, and TSS) is predicated on historical data and population projections. 

Biochemical Oxygen Demand Loads 

Historical Loads and Per Capita Loads 

Four years of WWTP influent BOD5 an~ TSS data were used in the analysis. These data 
were taken from the WWTP monitoring'records for January 1990 through December 199) 
(see Table 3.1-3 in the appendix to this section). Table 3-10 summarizes 1993 loads for the 
Woodburn WWTP. 

The Cicy of Woodburn provided population equivalents based on a 1993 calculated per 
capita load of 0.177 ppcpd for BOD, and 0.162 for TSS. The "textbook" values for average 
dry weather loadings range from 0.17 to 0.20 ppcpd for residential and commercial BOD5 
and TSS loads. To calculate future loads, the industrial contribution is separated from the 
residential and commercial components for analysis. 

Peaking Factors 

Table 3-11 summarizes the BOD, data on an annual basis under different loading conditions. 
The peaking factors for each BODs load condition are summarized in Table 3-12. As with 
the flow analysis, the four years worth of peaking factors are averaged. These maximum 
and averaged peaking factors are highlighted in Table 3-12. 
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.l•ote ;,-, 
Flow Summary 

Woodburn WWTP 
. 2020 

Co•Nrtlloul ADWF Mdlwd 

Average Dry Weather flow (ADWF) 
. Average Wet Weather flow (A WWF) 

AnnUl Average Daily flow (AADF) · 

Dry Weatber M-" Monlb Ava Daily Ftow (DWMMADF) 
Wet Weatber Max Month Ava Daily Ftow (WWMMADF) 
Annual Maximum Month Avg Daily Flow (AMMADF) 
Dry Weather Maximum Dally flow (DWMDF) 
Wet W~ Maximum Daily flow (WWMDF) 

Notes: 
~aximum Month Dry Weath« Design flow (MMDWDF) 
"Maximum Month Wet Weather Design Flow (MMWWDF) 
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ANIYII• 2020 
l'•U:lnt fiDw 
Futor (mfd) 

1.00 
1.25 
1.12 
1.24 
1.74 
1.76 
2.27 
2.93 

S.031 
6.28S 
5.661 
6.228 
8.172 
8.846 
11.426 
14.747 

DEQ 
Rllittfall 
M.thod 

2020 Flow 
(mid) 

4.891. 

1.531' 
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Table~lO 

BODs ancl TSS Summary 
WoodbUrn WWTP 

1993 

Avenge Dry Weather Load 
Dry W eatbCr Max Daily Lold 
Dry w catber Min Daily Load 
Dry W catber Max Mootb Avs Daily Load 
Dry Weather MiD Month Avs Daily Load. 
Averap Wet W eatb« Load 
Wet Weatbet Max Daily Load 
Wet Weat.bcr Max Montb Av1 Daily Load 

BODs 
L«uu · 

(lb/U,) 

4,784 
10,S7S 
2.154 
8,486 
3,427 
3,n4 
7.419 
4,604 

TSS 
LtNul 

(lb/U,) 

2,327 
5.217 
797 

3,116 
1,499 
2,946 
6,306 
3,518 

D1te Printed: I /26195 
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BOD s lllstorical Summary 
Wooclbuna WWTP 

1990-1993 

1990 1991 
LIM4 lMil 

lMil Co1141ltWn (lbldlq) (lbldlq) 

A vcnge Dry Weather Load 3,643 3,360 
Dry WeadxJ Max Daily Load 6,021 7,198 
Dry Weatber Min Daily Load 1,625 1,961 
Dry Wealber Max Mouth Avg Daily Load 5,030 3,980 
Dry Weather Min Month Avg Daily Load 3,145 2.839 
Average Wet Weather Load 2,960 2,756 
Wet Weather Max Daily Load 4,352 6,261 
Wet Weather Max Month Avg Daily Load 3,235 3,301 

PDX15CD9JCLS 

Volume 

P age 

1 
146 

1992 199J 
lMil Lo44 

(lbldiiJ) (1bldll1) . 

3,716 . 4,784 
10,546 10,575 

190 2,154 
4,441 8,486 
3,021 3,427 
3.502 3,n4 
10,028 7,419 
3,881 4,604 

Dace Printed: 1 /lt. 



BOD Load Condition 

Average Dry Weather 

Average W ~t W ealher 

Annual Average Daily 

Dry Wthr Max Month Avg Daily 

Wet Wthr Max Month Avg Daily 

Annual Max Month Avg Daily 

Dry Weather Maximum Daily 

Wet Weather Maximum Daily 

"tl< 
~ 0 

(1Q -~ t= 
3 
~ 

I-' 
+;.II-' 
-.l 

.ru..<ISCD9.XLS 

1990 
Lotul Pftlking 

(lb/dlq) Fiz£tor 

3,643 1.00 

2,960 0.81 
3,302 ·o.9t 

5,030 1.38 
3,235 0.89 
5,030 1.38 

6,021 1.65 

4,352 1.19 

TableJ-12 
Historical BODs Load Peaking Factors 

Woodburn WWTP 
1990-1993 

1991 1992 
Lotlll p..a,g Lotlll p~ 

(lbldiiJ) FGCtor (lbldiiJ) FIICior 

3,360 1.00 3,716 1.00 

2,756 0.82 3,502 0.94 
3,058 0.91 3,609 0.97 

3,980 1.18 4,441 1.19 
3,301 0.98 3,881 1.04 

3,980 1.18 4,441 1.19 

7,198 2.14 10,546 2.84 
6,261 1.86 10,028 1.70 

1993 ... .,.,. ANt~We 
Loa4. p~ . I Lotl4 p~ 

(lbldlq) Ftldor (lbldtq) Flld«' 

4,784 1.00 3,876 ~J~r(JJO~~ 
3,174 0.79 3,248 ~~u4~ <.: ... ''· .}j 
4,279 0.89 3,562 :~;.~~ 

. ~~~t r· . ~, .. i7"· ' ... , !I 
8,486 1.77 8 486 ·~~r t38::~ 

, • 1. •. . • , • '• 

4,604 0.96 4.604 · ·~·0.9.7~· 
8,486 . 1.77 8 486 ~:;1~1'" ' . ..... ..~ 

10~75 ·,~~ lO.S1S 2.21 
7,419 1.55 10 028 · ~:~:'W~{ . . .··· ~ -~ 

Date Printed: 1126195 



Population Equivalent Projections for BODs 

The projections of population equivalents for .BODs loading were developed by the City of 
Woodburn. These projections are summarized in Table 3-2. See Appendix 3.2 for more 
detail. . Projections are included for sununer and winter residential, commercial, industrial 
yearly average, industrial peak month, and the industrial worst case scenario. 

BOD5 Load Projtctions 

The annual BODs load projections are contained in Table 3-13. The annual residential and 
corrunercial load is determined by multiplying the sununer residential and commercial 
population equivalent by the textbook value of 0.2 ppcpd and the historic annual peaking 
factor of 0.92 (to calculate average dry weather from annual average). The industrial yearly 
average population equivalent is multiplied by 0.177 ppcpd (provided by the City of 
Woodburn) to obtain the annual industrial BODs load. These two figures are added 
together to obtain the total annual BODs load. The calculated annual BODs load in 1993 is 
4,560 lb/day compared with an actual reported 4,279lb/day in 1993. 

The peak month BODs load projections are contained in Table 3-14. The peak month 
residential and commercial load is determined by multiplying the summer residential and 
commercial population equivalent by the textbook value of 0.25 ppcpd. The industrial peak 
month population equivalent is multiplied by 0.177 ppcpd (provided by the City of 
Woodburn and used in the industrial population equivalent analysis for the industrial load) 
.to obtain the peak month industrial BODs load. These two figures are added together to 
obtain the peak month BODs load. The calculated peak month BODs for 1993 is 6,605 
lb/day compared with the actual dry weather maximum month BODs of 8,486 lb/day in 
October and wet weather maximum month of 4,604 lb/day in February. The period of 
record average of all the peak months from 1990 to 1993 is 5,484 lb/day. It appears that 
1993 had an unusually high peak month. The projected load is in line with the normal peak 
months. 

The worst case scenario BODs load projections are contained in Table 3-15. The peak day 
residential and commercial load is determined by-multiplying the ·summer residential and 
commerci~ population equivalent by the textbook value of 0.2 ppcpd and the historic 
peaking factor of 1.83 (peak day without industry). The industrial worst case scenario 
population equivalent is multiplied by 0.177 ppcpd (provided by the City of Woodburn) to 
obtain the worst case scenario industrial BODs load. The worst case scenario assumes all 
the industries discharge at their permitted loads. These two figures are added together to 
obtain the worst case scenario BODs load which is asswned to occur for at most a 2-week 
period. The calculated worst case scenario for 1993 BODs is 19,338 lb/day compared with 
an actual1993 BODs of 10,575 lb/day in October (which is also the maximum day for the 
period of record). 
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SIIMIINr 

R•IIMnd414 
COffllfl•rcUrl 
Pop.u.tlo11 

Eqlllwahttt (11) 

1993 21,214 
1994 21,922 
1995 22,653 
1996 23,410 
1997 24,192 
·1998 25,131 
1999 25,968 
2000 26,833 
2001 28,177 
2002 29,102 
2003 30,058 
2004 31,046 
2005 32,069 
2006 33,126 
2007 34,219 
2008 35,349 
2009 36,517 
2010 37,726 
2011 38,975 
2012 40,267 
2013 41 ,602 
2014 42,984 
2015 44,412 
'2016 45,888 
2017 47,415 
2018 48,994 
2019 50,627 
2020 52,.315 

Notes: 
(a) From City of Woodburn. 

Table 3-13 
Projectecl Annual BODs Load& 

Woodburn WWTP 
1993-2020 

AIWUII 11UIIutrlill Anmull 
RniMIItW4 y~ ltuhulrild . 
CtHUNrcW ..... ,..,. BODs 

BODs LoG4 (b) Popllldo11 IMM(c) 
(lbltllry) EtpdNUIII (11) (lb/411]) 

3,903 3,711 657 
4,034 3,748 663 
4,168 3,786 670 
4,307 3,823 671 
4,451 3,862 684 
4 ,624 3,900 690 
4,778 3,939 697 
4,937 3,979 704 
5,185 4,018 711 
5,.355 4,059 718 
5,531 4,099 726 
5,713 4,140 733 
5,901 4,182 740 
6,095 4,223 748 
6,296 4,266 155 
6,504 4,308 763 
6,719 4,35~ 770 
6,942 4,395 778 
7,171 4 ,439 786 
7,409 4 ,483 794 
1,655 4~28 801 
7,909 4,573 809 
8,172 4,619 818 
8,443 4,665 826 
8,724 4,712 834 
9,015 4,159 842 
9,.315 4,807 851 
9,626 4,855 859 

TDiill 
Amuurl 

BODs 
UHul (4) 

. (lbltllry) 

4,560 
4,691 
4,838 
4,984 
5,135 
5,.315 
5,415 
5,641 
5,896 
6,073 
6,256 
6,445 
6,641 
6,843 
7,051 
7,267 
7,489 
7,719 
1,951 
8,203 
8,456 
8,718 
8,989 
9,269 
9,558 
9,851 
10,166 
10,485 

(b) Based on 0.2 ppcpd (textbook value) BOD~ load and 0.92 historic peaking factor. 

(c) Based on 0. 177 ppcpd from the City ofWoodbtim from which the industrial population equivalents 
were derived (Appeocfut 3.2). 

(d) Septage is not accounted for in this table. 
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SIIIJUfNr 
RuiMIUUJJ.t 
ColfutNi'eUII . 
Poplllillloa 
~111(11) 

1993 21,214 
1994 21,922 
1995 22,653 
1996 23,410 
1997• 24,192 
1998 25,13l 
1999 25,968 
2000 26,833 
2001 28,177 
2002 29,102 
2003 30,058 
2004 31,046 
2005 32,069 
2006 33,126 
2007 34,219 
2008 35,349 
2009 36,517 
2010 37,726 
2011 38,975 
2012 40,267 
2013 41:602 -
2014 42,984 
2015 44,412 
2016 45,888 
2017 47,415 
2018 48,994 
2019 50,627 
2020 52,315 

Notes: 

Projected Peak Month BOD s Loads 
Woodblli'D WWTP 

1993-lOlO 

P•d:MoniA lrubutrW P1d:MonJh 
RaltUntMI• Pl4k ln4ultritll . ·, .. 
C...Un:ltll Mollllt BODs 
BOD,~(b) PopullltiDa . ~(c) 

(lbl~) Etmulll (11) (lbltliq) 

~,304 7,351 1,301 
5,480 7.4~ 1,314 
5,663 7,499 1.327 
5,853 7.574 1,341 
6,o48'· 7,649 1,354 
6,283 7,726 1,367 
6,492 7,803 1,381 
6,708 7,881 1,39~ 

7,0# 7,960 1,409 
1,215 8,040 1,423 
7,514 8,120 1,437 
7,762 8,201 1,452 
·8,017 8,283 1,466 
8,281 8,366 1,481 
8~55 8,450 1,496 
8,837 8,534 1,511 
9,129 8,620 1,526 
9,431 8,706 1.541 
9,744 8,793 1,556 
10,067 8,881 1.572 
10,401 8,970 1,588 
10,746 9,059 1,603 
11,103 9,150 1,620 
11,472. 9,241 1,636 
11,854· . 9,334 1,652 
12,249 9,427 1,669 
12,657 9,521 1,685 
13,079 9,617 1,702 

(a) From City of Woodburn. 
(b) Based oo 0.25 ppcpd (textbook value) BODs load. 

Pllllc 
MonJh 
BOD, 

Lotul (d) 
(lbldiiJ) 

6,605 
6,195 
6,991 
7,193 
7,402 
7,650 
7,873 
8,103 
8,453 
8,698 
8,952 
9,213 
9,483 
9,762 
10,050 
10,348 
10,655 
10,972 
11,300 
11,639 
11,988 
12,349 
12,722 
13,108 
13,506 
13,917 
14,342 
14,781 

(c) Based oo 0.177 ppcpd from tbeCity of Woodburn from which the industrial population 
equivalents were derived (Appendix 3~2). 

(d) Septage is not accounted for in this table. 
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Notes: 
(a) From City of Woodburn. 
(b) Based on 0.2 ppcpd (textbook value) BOD~ load and 1.83 historic peaking factor (peak day 

without industJy). 
(c) Based on 0.177 ppcpd from the City of Woodburn which equals tbe current permitted 

pounds per day allowable discharge (Appendix 3.2). This number was decreased by a 
perceot chance of everyone discharging at once. 
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· Suspended Solids Lo~ds 

"fcal Loads and Per Capita~~ 

Four years of WWTP influent TSS data were used in the analysis, from January 1990 
through December 1993 (see Table 3.1-3 in the appendix to this section). Table 2-8 
swnrnarizes the TSS data on a monthly and annual basis •. The average dry weather TSS 
influent load is 2,673 lb/day for the period of record. 

Peaking Fatton 

The peaking factors for each TSS load condition are sununarized in Table 3-16. As with the 
flow and BOD, analysis, the 4 years worth of data are averaged. The maximum and 
averaged peaking factors .are highlighted in· Table 3-16. 

Population Projections 

The projections of population equivalents for TSS loading were developed by the City of 
.Woodburn. These-projections are summarized in Table 3-3. Projections are included for 
summer and winter residential, commercial, industrial yearly average~ industrial peak 
month, and the industrial worst case scenario. 

TSS Load Projections 

The annual TSS load projections are contained in Table 3-17. The annual residential and 
conunercial load is determined · by multiplying the summer residential and commercial 
population equivalent by the textbook value of 0.2 ppcpd and the historic annual peaking 
factor of 0.98 (to change average dry weather to annual average). The industrial yearly 
average population equivalent is multiplied by 0.1623 ppcpd (provided. by the City of 
Woodburn since 0.1623 ppcpd was used to derive the industrial population equivalent) to 
obtain the annual industrial TSS load. These two figures are added together to obtain the 
_total. annual TSS load. · The 1993 calculated annual TSS load is 4,323 lb/day compared with 
an actual reported TSS load of 2,637 in 1993. · · 

The peak month TSS load projections are contained in Table 3-18. The peak month 
residential and commercial load is determined by multiplying the summer residential and 
commercial population equivalent by the textbook value of 0.25 ppcpd. The industrial peak 
month population equivalent is multiplied by 0.1623 ppcpd (provided by the City of 
Woodburn) to obtain the peak month industrial TSS load. These two figures are added 
together to obtain the peak month TSS load. The calculated peak month TSS load for 1993 
is 5,726 lb/day compared to the actual dry weather maximum ·month TSS load of 3.518 
lb/day. 

The worst case scenario TSS load projections are contained in Table 3-19. The peak day 
residential and commercial load is detennined by multiplying the summer residential and 
commercial population equivalent by the textbook value of 0.2 ppcpd and the historic 
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TableJ-16 . ' 
Historical TSS Load Peaking Factors 

Woodburn WWIP 
1990-i993 

1990 1991 1992 
LoGd PeGking LoGd P«<lcing LHd P.-ua, 

(lblday) Factor (lbldiJJ) · Fo.ctor (lbldiJy) Fo.ctor 

2,688 1.00 2,560 1.00 3,115 1.00 
2,421 0.90 2.396 0.94 2.356 0.76 
2,555 0.95 2,478 0.97 2,736 0.88 

3,073. 1.14 3,300 1.29 3.574 l.lS 
2,762 1.03 2,825 1.10 3,172 1.02 
3,073 1.14 3,300 1.29 . 3.574 l.lS 

3,835 1.43 5,036 ·1.97 1,499 l.-41 

4,469 1.66 5,444 2.13 9,025 1.90 

1993 ANnJ8• A•-.• 
Loot~ P~g lAIIIl p~ 

(lbld4]) Ftldlw (16/dtq) Ftld«' 

2.327 1.00 . 2,673 
2.946 1.27 2,530 
2,637 1.13 2,601 

3,116 1.34 3,266 :· ,, 

3.518 1.51 . 3,069 ,, 

3,518 1.51 3,366 

5.217 2.24 s·.391 
6,306 2.71 6,311 

Dale Prtated: 112619S 



s,.,..r 
RediMIIIW& 
CotMNrt141 
Population 

Eqldvllklll (a) 

1993 20,401 
1994 21,081 
1995 21,784 
1996 22.511 
1997 23.263 
1998 24,170 
1999 24,974 
2000 25,805 
2001 27,115 
2002 28,003 
2003 28,922 
2004 29,872 
2005 30,854 
2006 31,870 
2007 32,920 
2008 34,006 
2009 35,129 
2010 36.290 
2011 37,491 
2012 38,732 
2013 40,016 
2014 41,343 
2015 42,715 
2016 44,134 
2017 45,602 
2018 47,119 
2019 48,687 
2020 50,309 

Notes: 
(a) From City of Woodburn. 

'l'aDte -'-17 

Projected Annual TSS Loads 
Woodburn WWTP 

1993-2020 

AIIIUUJI llllbutrW 
Rerlthndlll c! ,,.,., 
Cimururt:W ,A,.,..,. 
TSS Lotul (b) Pop~• 

(lbldlq) .F...rpdwlkllt (11) 

3,999 2,000 
4,132 2,020 
4,270 2,040 
4,412 2,061 
4,560 2,081 
4,737 2.102 
4,895 2.123 
5,058 2.144 
5.314 2,166 
5,489 2.187 
5,669 2,209 
5,855 2.231 
6,047 2.254 
6.247 ' 2.276 
6,452 2,299 
6,665 2,322 
6,885 2.345 
7,113 2,369 
7.348 2,392 
7,592 2,416 
7,843 2,440 
8,103 2,465 
8,372 2,489 
8,650 2.514 
8,938 2'.539 
9,235 . 2.565 
9,543 2.591 
9,861 2,616 

ANI lUll 
11Uiustritll 

TSS 
Lotul (c) 
(lbldlq) 

325 
328 
331 
334 
338 
341 
345 
348 
351 
355 
359 
362 
366 
369 
373 
377 
381 
384 
388 
392 
396 
400 
404 
408 
412 
416 
420 
425 

(b) Based on 0.2 ppcpd (textbook vahJe) TSS load and 0.98 historic peaking factor. 
(c) Based on 0.1623 ppcpd from the City of Woodburn. 
(d) Septage is not w:ounted for in this table. 
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TotGI 
AIUUUII 

TSS 
1-{NI4 (4) 
(fblilli,) 

4.323 
4,460 
4,601 
4,747 
4,897 
5,019 

. 5,240 
5,406 
5,666 
5,844 
6,027 
6.217 
6,413 
6,616 
6,826 
7,042 
7,266 
7,497 
7,736 
7,984 
8,239 
8,503 
8,776 
9,058 
9,350 
9,652 
9,963 
10,285 

Dlie Printed: 1127/95 
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Tabi~l-18 
Projected Peak Moatb TSS Loads 

Woodburn WWTP 
1993-2020 

SlllftiMr P.UMoiUh ItubutTW Plllk Mollllt Ptak 
RaiMntUJI II ltuiMtriw cl PIU IIUiutriiJI 
cOiiurUrclill CtHIUIIIrdill . Mottda TSS 
Poplll4tlo11 TSS l.tNM (b) PopultltiD• l.tNM (c) 

Equivaklll (•) (lbltllq) EqidwWIII (G) (lbldlq) 

1993 20,401 5 ,100 3,8.57 626 
1994 21 ,081 5.210 3,896 632 
1995 21,784 5,446 3,93S 639 
1996 22.511 5,628 3,974 645 
1997 23,263 5,816 4,014 631 
1998 24,170 6,043 4,054 638 
1999 24,974 6,244 4,094 66S 
2000 25,805 6,451 4,135 671 
2001 27,115 6,779 4,177 678 
2002 28,003 7,001 4,218 685 
2003 28,922 7,230 4,261 691 
2004 29,872 7,468 4,303 698 
2005 30,854 7,714 4,346 105 
2006 31,870 7,968 4,390 712 
2007 32,920 8,230 4,434 720 
2008 34,006 8.502 4,478 727 
2009 35,129 8 ,782 4.S23 734 
2010 36,290 9 ,073 4.S68 741 
2011 37,491 9,373 4,614 749 
2012 38,732 9,683 4,660 156 
2013 40,016 10,004 4,706 764 
2014 41,343 10,336 4,753 771 
2015 42,715 10,679 4,801 779 
2016 44,134 11,034 4,849 787 
2017 45,602 11,400 . 4 ,8?7 795 
2018 47,119 11,780 4,946 803 
2019 48,687 12,172 4,996 811 
2020 50,309 12.577 5,046 819 

Notes: 
(a) From City of Woodburn. 
(b) Based oo 0.25 ppcpd (textbook value) TSS load. 
(c) Based oo 0.1623 ppcpd from the City of W oodbum (Appendix 3.2). 
(d) Septage is not accounted for in this table. 

PDX1 5CDA.XLS 

Motttla 
TSS 
l..o44 

(lbltliiJ) 

5,126 
5,903 
6,085 
6,273 
6,467 
6,701 . 

6,908 
7,122 
7,457 
1,685 
7,922 
8,166 
8,419 
8,680 
8,950 
9,228 
9.516 
9,814 
10,121 
10,439 
10,768 
11,107 
11,458 
11,821 
12,195 
12.582 
12,983 
13,396 
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1993 
1994 
199S 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
201S 
2016 
2017 
2018 
2019 
2020 

Notes: 

Table~~' 

Projected Wont Cue Scenario TSS Loads 
Woodburn WWTP 

1993-2020 

SIUIIIMr P111k Dtq (wlo llllhutrllll · WontCc• 
R••id.lntitll & I~) """~· SeiNirio 
CtNUUm.l Rn 4. c,.,. Sc.arlo ItullulrW 
Popullltlo• TSS. !Atl4 (11) Populllllll• TSS"IMJ!l (c) 

&pdWJhlll (G) (lbldlq) ~·(•) (lb/dlq) 

20,401 9,588 11,916 1,934 
21,081 9,908 12.035 1,953 
21,784 10,239 12.156 1,973 
22,511 10,580 12.277 1.993 
23.263 10,934 12,400 2.012 
24,170 11,360 12,524 2,033 
24,974 11,738 12,649 2.053 
25,805 12,128 12.776 2.073 
27,115 12,744 12,903 2.094 
28,003 13,161 13,032 2.US 
28,922 13,593 13,163 2,136 
29,872 14,040 13.294 2,158 
30,854 14,502 13,427 2,179 
31,870 14,979 13.562 2,201 
32,920 15,473 13,697 2.223 
34,006 15,983 13,834 2.245 
3S,129 16,511 13,972 2.268 
36.290 17,056 14,112 2.290 
37,491 17,621 14,253 2.313 
38,732 18.204 14,396 2.336 
40,016 18,807 H,540 2,360 
41,343 19,431 14,68S 2,383 
42,715 20,076 14,832 2,407 
44,134 20-,743 14,980 2,431 
45,602 21,433 .. . 15,130 2,456 
47,119 22,146 15.281 2.480 
48,687 22,883 15,434 2.505 
50,309 23,645 1S,589 2.530 

(a) From City of Woodburn. 

WorrtCa1 
SutuUio 

TSS 
Lodil(d) 
(lbldlq) 

11,522 
11,861 
12,211 
12,573 
12,946 
13,393 
13,791 
14.202 
14,838 
15.277 
15,730 
16,198 
16,681 
17,180 
17,696 
18,228 
18,778 
19,347 
19,934 
20,541 
21,167 
21,81S 
22,483 
23,174 
23,888 
24,626 
25,388 
26,17S 

(b) Based on 0.2 ppcpd (textbook value) BOD load aod 2.35 historic peaking factor (peak day 
without industry). 

(c) Based on 0. 16~ ppcpd from the City of Woodburn (Appendix 3.2). 
(d) Septage is not accounted for in this table. 
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peaking factor of 2.35 (peak day without industry). The industrial worst case scenario 
population equivalent is multiplied by 0.162.3 ppcpd (provided by the City of Woodburn) to 
obtain the worst case scenario industrial TSS lo·ad. These two figures are added together to 
obtain the worst case scenario TSS load. The calculated worst case scenario for 1993 TSS 
load is 11.522 lblday compared with the actual 1993 TSS load of 5.217 lblday and the 
maximum TSS load of 9,025 lblday for the period of record (February 1992). . . . 

· Load projections for the year 2020 were also calculated using peaking factors times the 
annual average loads projected by papulation eqllivalents. These are shown iD Table 3-20. 
Similar results were obtained with the two methods. The population equivalent method will 
be used for the loads. However, the worst case scenario of the population equivalent method 
will be considered unlikely but possible for short periods. 

Septage 

The Regional Service ProvU:kr Study conducted by Gordon Merseth Engineering (now 
Crane/Merseth &gineering) concluded that the planning criteria should include septage 
from the region. The quantity of septage recommended from the report can be contained in 
two 25,000 gallon tanks. The loading is assumed to be 1,549 lb/day BOD, (1,100 lblday 
carbonaceous BOD) and 1,549 lblday TSS. For the year 2020, the design loadings for 
BODs including septage are: 

• BODs Maximum Month 14,781 lb/day 

• BOD, Septage 1,549lb/day 

• BOD, Total 16,330 lb/day 

• TSS Maximum Month 13,396 lb/day 

• TSS Septage 1,549 lb/day 

• TSS Total 14,985lb/day 

Recommended Design Flows and Loadin~ 

The recommended design· flows through 2020 are summarized in Table 3-21. The 
recommended design loads are shown in Table 3-22. 

The average dry weather and the maximum month values for both BODs and TSS will be 
used in designing the secondary treatment and solids handling facilities. 
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Total Amlual. 
. BOD 

TSS 

Peak Month 
BOD 
TSS 

Wont Case Sccoario 
BOD 
TSS 

Comparison or Loads 
Woodburn WWTP 

2020 ( 

( 

2020 2020 u., Ulllti 
PopuiiiiiD• Pldin1 
Equlvakllll Ftldfln 

(lbldlq) .. (lbldlq) 

10,485 10,485 
10,285 10,285 

14,781 15,726 
13,396 12,909 

34,288 25,185 
26,175 24,663 

Date Prinl.ed: In·. 



Flow CDNlitlo• (Mtcl) BziltUit 

Annual 
Avenge Day 

(ADWF X 1.12) 2.680 

Dry Weather 
Avenge Day 

(ADWF) 2.385 
Maximum Month 

(ADWF X 1.24) 2.949 
Maximum Day 

(ADWF X 2.27) 5.410 

Wet Weather 
Avenge Day 

(ADWF X 1.25) 2.976 
Maximum Month 

(ADWF X 1.74) 4.153 
Maximum Day (WWMDF) 

(ADWF X 2.9~) 6.982 
Peak 

(WWMDF x 1.5) 10.473 

POX I SCDA.XLS 

Table 3-21 
RecoiiUDe~decl Deslp Flows 

WOOdburn WWTP 
1993-2020 

1995 JO(J(J 2005 

2.823 3.223 3.693 

2.512 2.868 3 .286 

3.106 3.546 4.063 

5.698 6.505 ,7.454 . 

3.134 3.578 4.100 . 

4 .375 4 .995 5.723 . 

7.355 8.397 9.621 

11.032 12.595 14.431 

2010 2015 

4.246 4.896 

3.778 4.356 

4 .671 .5.386 

8.569 9.881 

4.713 5.435 

6 .579 7.587 

11.060 12.754 

16.591 19.131 

Volume 
Page 

2020 

. 5.661 

5.037 

6.228 

11.426 

6.2.85 

8.772 

14.747 

22.121 
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Recommended Deslp Loads 
Wood~u~~ 

1?93-lOlO 

Actul c.ll:uliiU4 
lMIII CoiUillloll (lbltlll]) 1993 1993 

Total" Annual 
BOD, - 4,560 
TSS 4,323 

Annual A verqe Daily 
BODs 4.279 

TSS 2,637 

Peak Month 
BOD, 6,605 
TSS 5,126 

Annual Max Month Avg Daily 
BOD, 8,486 
TSS 3,518 

Worst Case Scenario 
BOD, 19,338 
TSS 11,522 

Maximum Daily 
BOD, (Dry Weather) 10,575 
TSS (Wet W eatber) 6,306 
Septage 

JO:ZO 

.10,485 
10.285 

14,781 
13,396 

34,288 
26,175 

1,549 

Dau Printed: 113019:> 
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Append~ 3.1 

The following ·steps were 'followed to obtain an estimate of the per capita flow for comparison 
with the Qty of Woodburn's 1993 estimate (Table 3.1-1). 

1. 

2. 

3. 

4. 

s. 

1 

The total flow (colUmn 2) is multiplied by 74.2% (s,ee "Flow Components" in 
Section 3) to obtain the residential flow (column 3). 

The annual permanent population (colwnn 4) is provided by the ·Portland State 
University (P.S.U.) Population Research Center. This population added to the 
migrant (summer) population and the population served by the WWTP but outside the 
UGB (colwnn S) results in the residential population for the dry weather flow period 
(column 6). 

The residential component of the total flow is divided by this swnrner population to 
obtain the dry weather per capita flow rate (column 7). The average dry weather per 
capita flow rate for 1989 through 1993 is 85 gallons per capita per day (gpcpd). 

Using the Cty of Woodburn population estimate for 1993 (colwnn 8), results in a 
slightly lower average of 84 gpcpd (column 9) for the 5 year period. These two per 
capita figures compare well with the Cty of Woodburn per capita estimate of 82 
gpcpd. This per capita estimate is used in the flow projections. 

Peak per capita loadings of 94 gpcpd occurred in 1990. If peak conditions were 
realized in the future, the design flow of 5.0 mgd would be reached in the year 2020, 
20 years from 1995. 
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Table3.1·1 
Orr Weatber Per Capita F1ow 

WoodbW'D WWTP 
1989-1993 

AHNp Arr.DdJ r.s.u. ·~ ro,.u.tlo• RISIMIIIMJ 
rw, ·~ 

c.,.,., OtMr(e) TtUI r .. c.,.. fn-IM P•C.,U. 
Mollllt!YMr Fin(•) Fln(t) Po,.... ro,.u.tJM~ Pt1pflliliiD• Flow Clqof Flow 

(..,fl) (•rfl) (Ue,M} Woo6an. (fl'CJNl) 

M.ay-89 1.785 1.324 12.445 2.062 . 14,507 91 14,507 91 
1110·89· 1.869 1.387 1:z;44s 2.062 14,507 . 96 14",507 96 
Jul-89 1.826 1.355 12.445 2.062 14,507 93 14,507 93 

Aua-89 1.829 1.357 12.445 2.062 14,507 94 14,507 94 
Sep-89 1.546 1.147 12.445 2.062 14,507 79 14,507 79 
Oct-89 1.557 1.155 12.445 2.062 14,507 80 14,507 80 

1989 Dry Av .. 1.735 1.2:81 1l,445 2,062 14,5t7 ., 14,5e'7 89 

M.ay-90 2.03.5 UIO 13,404 2.062 15,466 98 15,466 98 
Jun-90 2.081 1.544 13.404 2.062 IS,466 100 15,466 100 
Ju1-90 1.801 1.336 13,404 2.062 15,466 86 IS,466 86 
Aua-90 1.792 1.330 13,404 2.062 1.5,466 86 15,466 86 
Sep-90 2.219 1.646 13,404 2,062 . 1.5,466 106 15,466 106 
Oct-90 1.833 1..360 13,404 2.062 15,466 88 15,466 88 

1990 Dry Av .. I .He 1.454 13,404 2,062 15,466 ,. 
15r4'6 ,. 

May-91 2.649 1.966 13,525 2,062 1.5,587 126 15,581 126 
Jun-91 2.011 1.492 13,525 2,062 1.5,587 96 15,581 96 
Jul-91 1.727 1.281 13,525 2,062 1.5,587 82 15,581 82 
Aug-91 1.625 1.206 13,525 2.062 15,581 77 15,581 77 
Sep-91 1.520 1.128 13,5.25 2,062 1.5,587 72 15,581 72 
Oct-91 1.613 1.197 13,525 2,062 1.5,587 71 15,587 77 

1991 Dry A YIJ. 1.151 1..378 13,525 1,062 15,517 • 15,587 88 

May-92 1.819 1.3SO 14,00.5 2.062 16,067 84 16,067 84 
Jun-92 1.083 0.804 14,005 2.062 16,067 .so 16,067 so 
Jul-92 1.825 1.354 14,00.5 2.062 16,067 84 16,067 84 
Aug-92 1.461 1.084 14,00.5 2,062 16,067 67 16,067 67 
Sep-92 1.428 1.060 14,00.5 2,062 16,067 66 16,067 66 
Oct-92 1.249 0.927 14,005 2,062 16,067 58 16,():67 .58 

1992DryAYio 1.471 1.096· 14,005 1,96% 16,067 61 16,N7 61 

May-93 2.2.58 1.67.5 14,055 2,062 16,117 104 17 ,7(17 9S 
Jun-93 2.4.5.5 1.822 14,0S"3 2,062 16.117 Ill 17,7(17 103 
Jul-93 1.831 1.3.59 14,0.5.5 2,062 16,117 84 17,7(17 77 
Aug-93 1.663 1.234 14,0.5.5 2.062 16,117 77 17,7(17 70 
Sep-93 1.533 1.137 14,0.5.5 2.062 16.117 71 17,7(17 64 
Oct-93 1.486 1.103 14,0.5.5 2,062 16,117 68 17,7(17 . 62 

1993 Dry A VJ. 1.171 1.381 14,855 1,06% 16,117 16 17,7rl 71 

Averqe 1.781 1.321 13,437 2.06% 15,549 S5 15,u7 84 

Notes: 
(a) Based on historical records. 
(b) Based on ll residential flow ren:entage of 74.2% from the City ofWC>Odl-oun. 
(c) Includes migrant populuion, Cart Road Mobile Home unitj, Maclaren School and Shalimar Mobile Home units. 
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Woodllllr.WWI'P 

J.., .. MIJ, .,.,.., 

I ....,.,.F,_ ,.., rw, ,.,., ,..., TrniU.. 
I~ l/IIWtll ~ ,.., ~ o.u, DllliC1 

Dlilt """(•) """(~ . Fli.(J) .... (t) .... (1) ,., .... 
(--) C-.11 (.) (!d.) (ladwr) (..,) (ladlcl) 

1--- lAl 0.01 2.11 0.00 
~ un OA2 2.lf OJO ).-- lMt 0.01 3.60 1.00 ......, ue ().)I .UI uo s.,..., l .11t OM S.o3 1..00 
~Ja.tt lMJ 0.01 S.74 2-'0 
7-Ja-19 Ull 0.01 MS 3.00 
~ L11t 0,11 
~ 1M 0.11 
~~,..., J.W 0.00 
11-1 .... Ull 0.00 
12-,..., 1oM 0.00 
ll-J..IP 2A1I 0.15 
14-,..., ~ 0,)1 

IS.J..IP l.lll 0.116 
I~ :UIJ o.o7 
17-JM-19 Ult 0.20 
1'--- U!l 0.00 
19-J..IP ..... 0.00 »,...., IM7 0.00 
21-Ja.l9 1.317 0.65 
22-1•19 ... Q.26 
l).»fP 1m 0.00 
1.4-..... IAII 0.01 
U.JM.IP L7N 0.00 
216-Ja.l9 1M7 0.00 
27-JM.19 1.6'75 o.os 
2S-JM.I9 u.J7 0.00 
29-~ L!IS 0.00 
»Jaa.-19 ... 0.00 
31·1•19 l.S.U 51.730 0.26 S.IIO 
l..f'do-89 1M3 0.11 
:z.N..89 ..., 0.19 
3-l'c0-19 IQS 0.00 
4-N>-89 LUI 0.00 
.s.M-19 IMS 0.00 
6-N>-89 Ul6 0.00 
7.Jitb.89 1.621 0.00 ..,....., 1.665 0.00 
9..f'do-89 L141 0.00 
IQ..I;b.l9 ut1 0.01 
li-H>-89 1.534 0.01 
I~ l.AU 0.01 
I~ 1.595 o.oz 
I ....... U'74 0.00 
ls.no:&9 1.631 0.00 
I~ 1.331 us 
17-H>-89 1.751 0.11 
I~ 3.Je5 o .. u 
19-H>-89 1.tC 0..30 
lO-N>-19 1154 0.00 
li-Fc&89 lM:Z 0.10 
~ 1m 0.42 
l).Fc&89 Ul5 0..30 
~89 1MI 0..00 
ls.Fc&89 1.331 0.00 
l6-focM9 1M7 0.00 
27-M-&9 1.366 0.00 
~ 1JI7 S7.51S 0..00 3.110 . 
1-Mar-89 :Ll21 0.24 
2-Mat-89 1.111 0.00 
3-Mar-89 1.* 0..00 
4-Mar-89 :LI7t 0.03 
S.W.-89 3.M 1.10 
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IW,p 111111 .,..._ ,.,. frftl Ulllt ,.,_. .... ~ Dll1 ~ lW1 rw, ,_ ,..,(a} ,...(a,l ,..(t} ..,.(e} ....,(e) ,..., ..,.. 
(-.I) (.} 

(., (W.) ~} (lllifl} (lltdia) 

26-"-93 1.161 un 0.00 
%7-Ju.Pl uu Ul6 0.00 
21-»93 J.lll Ull O.l6 
19-J-.93 1.511 wn 0.10 
)I).J.-93 .,., 1.020 0.00 
31·»93 l.JII U07 65.653 0.00 3.7~ I......, U$'7 Ull 0.00 
~ I.HJ 3mo 0.00 
~ Ulf 2.911 0.00 
~ 1...154 1.9tJ o.OO 
~ L7'76 U26 0.00 
~ l.JlS 3mt 0.00 ,......, 1.6» l.M4 0.00 
'-M-93 1.,. lM6 0.00 
9-M-93 1.7N 2.0)9 0.00 
I~ u" 2.011 0.00 
11.,..93 a.m urn 0.10 
12-~ .... l.Q2S O.ol 
1~93 1.675 1.139 0.00 
I~M-93 1-'SJ 1.134 0.00 
15-Ptb-93 l.JU un 0.00 
I~ l .TJf IM9 0.00 
17-l'tlb-93 1A'7S IM7 0.00 
I~ L744 1.120 0.00 
19-M-93 ...,. 1.1U 0.30 
l().l'tlb-93 ~ l.UO OAO 
21-fd>.93 1.let l.161 0.26 
2l-l'tlb-93 u.s l.ll2 o.m 
~ 1Aif 2.056 0.00 
u.Feb-93 uu 1.952 0.00 
l.S-l'tlb-93 1.111 1.952 0.00 
26-fd>.93 1.147 1.913 0.00 
21·fd>.93 1A'76 1.720 0.00 
2&-fd>.93 1Ml 1.741 R06l 0.00 1.110 
l·t.W-93 2.JI5 l.l97 0.36 
l·t.W-93 l.ll5 2.249 0.00 
3-Mar-93 U73 1.329 0.39 
~Mir-93 1..31'7 U%7 0.20 
S.Mir-93 1.315 l.496 0.00 
6-Mar-93 1..941 l.OU 0.00 
7-M.v-93 1.m l.o96 0.00 
1-Mar-93 LJ54 1.221 0.00 
9-Mir-93 2.1» l.ll& 0.00 
IG-Mar-93 1.141 2.074 0.00 
11-Mir-93 1.7~ l.I03 Q.OO 
12-Mir-93 lAM 1.910 0.00 
13-Mir-93 Ut5 l.o7S o.Oo 
I~Mir-93 1.251 2.210 o.JS 
IS.Mir-93 1.714 3J06 1.01 
16-Mir-93 1M6 1.334 0.33 
17-Mir-93 3M3 3.6&1 0.32 
11-t.br-93 3.U'7 3.o93 0.00 
19-Mar-93 1.111 2.93& 0.04 
2(). ..... 93 :L75t U72 0.20 
ll-t.br-93 1.341 1.637 0.00 
22-Mar-93 054 4,063 1.05 
lJ..I.W-93 1HJ 3.920 0.77 
~Mir-93 ~ 3A07 0.00 
l.S-Mir-93 U3t 3.()45 om 
26-Mir-93 UIJ U10 0.00 
21-Mir-93 uu :t.m 0.00 
2&-Mir-93 l.Sl! 1M9 0.00 
29-Mir-93 1A7l 2-'62 0.00 
)().Mif-93 lAS7 l.650 0.11 
31-Mir-93 1.512 1..62$ 10.134 0.()1 5.2.40 
1-Apr-93 1.-W 2.JU 0.26 
2-Apr-93 1.."13 2.642 0.35 
l-Apr-93 l.l'n 3.261 o.n 

Volume ~Apr-93 lM6 2.419 0.00 
1 5-Apr-93 1..Sl5 1.711 0.00 
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Table 3.1-1 

'""'*'' LoHJng WoodbW,n WWTP 
1810-1813 

/ 
' 

I~ l,P.. 111/fant lll/fllftl 111/fwrtl 

l'lw(.,t) IIODr MD, ·m rss 
(.,1) (~ 

(11(..,, (~ (lbl.,, 

J-'1 
Total Dla 1,093 29.1~ 1,460 20,261 

MaL Dla 461 6,261 2~ 2,712 
Mia. Dla 112 :2,102 74 1,547 

Ava. Dla 209 Ull 146 2,027 r•,. 
Total Dla 179 15,486 1,161 20,671 
MaL Dla 236 3,.161 2a) 4,261 
Mia. Dla 17 391 112 z.on 
Ava. Dla 110 1,936 146 z.ru 

Mar-ti J"II•/IwftlltOD, ,..-s-_, 
Total Dla 1,1U 21,221 120 15,799 
Max. Dla 230 3.SI6 162 2.901 Avcrqe Dry Walher to.d 
Mia. Dla 10 l,06I 54 1,055 3,360 lblday 2.560 
Ava. Dla 139 2,653 103 1,975 

Apr-fl Dry Weadler Mu Daily I..-1 
Total ala 1,064 22.742 1,111 25,425 7,191 lblday 5,036 
Max. Dla 172 3.101 :ZS2 4,972 
Mia. Dla 70 1,70'7 67 1,720 Dry Weadla' Mia Daily Load 

Ava. Dla ttl 2.s27 131 2,125 1.961 lblday 1,031 
Mar-ti 

Total Dla 1,226 26,133 1,011 22.1<40 Dry Weadla' Mu Moalb Ava Daily Load 
Max. ala 195 4,054 1~ 4.213 3,910 lblday 3,300 
Mia. 'ilia 71 1,961 74 1,669 
Ava. Dla 136 l,!ICM, 113 1,460 Dry Wealhet MiD Moadl Ava Daily Load J_,. :2,139 lb'day 1,884 
Total ala 1,339 22,714 1,046 17,110 : 
Max. ala 217 3,759 166 1.m AYCftF Wet Wealbcr Lolli 
Mia. Dla 16 2.017 12 1,149 l, 756 lblday 2.396 
Ava. Dla 167 2,139 . 131 2,235 

Jlll-91 Wet Wealh« Mu Daily Load 
Tolal Dla :2,424 35,423 1,711 25,159 6,261 1blday 5,444 
Max. ala 491 7,191 254 3,671 
Mia. Dla 189 2,915 141 2,4ll Wet Wcath« Mu Moalh Ava Daily Load 
Ava. Dla 269 3,936 191 1,.795 3.301 lblday 2.,8:ZS 

A...,l 
Total 50.37 :2,303 31,108 1',171 24,145 
Mu. 1.13 370 . 4,656 302 4,421 
Mia. 1.32 190 1,711 84. 1,199 
A~. 1.63 l56 3,456 191 ·2.613 

Sep-91 
Total 45.59 :2,136 31,139 1,m 36,401 
Max. 1.69 366 5,912 342 5,036 
Mia. 1.26 165 2,504 110 1,299 
Ava. 1.52 267 3,910 :w 3,300 

Oct-91 
Total 49.99 2,201 30,433 1,374 18,835 
Mu. 2.10 250 3,669 204 2.111 
Mia. 1.31 190 2,675 66 1,031 
Ava. 1.61 220 3,043 137 1,8114 

NcJv.,. 
Total 53.71 1,434 26.,411 1,096 21 .·432 
Max. 2.60 266 4,7S8 221 5,444 
Mia. 1.30 119 2,253 102 1,4S8 
AVJ. 1.19 179 3,301 137 2,619 

Dec-91 
Total 66.44 1,149 22,459 9Z7 18.253 
Max. 4.00 233 4,461 186 3,987 

Mia. 1.44 1l 1,726 35 718 
Ava. 2.29 144 3.201 116 ~82 
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T&bie.l.14 
. lrlftuent L.A.dtng 

. Woodburn WWTP . , 
1fi0.11N 

'""""' '""*"' llf/flulll hflll"/11 '""'""' 
,_(.,.) JOD, ltOD, rs.r TSI 

(.,.t) (~ · (8/Mt) (-.'J.) aw.,) 

J-.92 
Total 11.41 1,716 3~,693 I.OilO 22.1~ 
Max. .UI 214 4,966 1.0 4,292 
Mia. 1.34 110 2,656 64 1,711 
AVJ. .2.72 l7l 3~ t'09 1.290 

re~~-n 

Total ala 961 31.G'C) m ~,311 

Max. ala 169 10,021 144 9,tl5 
Mia. ala 60 2,045 S4 1,647 
Av .. . · ala 1210 3,.111 '17 3,172 

Mar..J2 1m 111/fwJtliK)D, t.-1 s__, 
Total ala 1,340 26,156 915 19,311 
Mu.. ala 2111 4,1. !56 3,+49 Avcnp Dry WadMr ~ 
Mill. ala 111· 1,491 16 1,416 3,7161~ 3,11~ 

AVJ. ala 161 3.269 123 1,423 
Apr-9l Dry Weuhrt MD o.ily ~ 
TOial ala 1,.520 %7,346 1,132 210,167 10,.5461~ 7,499 
Max. Dla 270 4.221 194 3,037 
Mill. Dla ISO 2,672 106 1,130 Dry Wcalbcr Mia Daily Lold 
AYJ. ala 190 3,411 142 2,.521 1901~ 979 

May-H 
TOial ala 2.264 34.191 1.692 25,981 Dry Wealba' Mu Mood! Ava Daily~ 
Mu.. ala 290 4.276 242 3,.552 4,441 fb.lday 3,574 
Mia. Dla 187 2.976 Ill 2.037 
AVJ. ala 251 3.171 188 1,817 Dry Wealhet Mia Molltb A VJ Dally Lold 

Ju-92 3,021 lb'day 2.817 
TOial ala 2.994 39,966 2.005. 26.243 
Max. ala S3S 7,840 ..,. 7,499 A vcnp Wet Wealbcr Lold 
Mia. ala 134 2.064 7S 979 3,.501 lb'day 2,356 
Ava. ala 333 4,441 123 2,916 

Jul-92 Wet Wathcr Mu Daily Load 
Total S6.61 3,907 60,411 2,394 3.5,7.0 10.021 lblday 9,02.5 
Max. 3.11 623 10,.546 324 6,101 
Mia. 1.22 23S 19G 190 2,320 Wet Wealber Max Moalh .\VJ Daily Lold 
Avg. 1.83 391 3,021 239 3,574 3,&81 lblday 3,172 

A .. -92 
Tol&l 4.5.29 2,253 29.224 1,921 26.26S 
Max. 2.19 372 .5,4(,0 317 4,6.53 
Mi.,.. 1.03 176 3,136 1T1 1,346 
Ava. 1.46 2!2 3,6.53 2-40 3,213 

Sep-91 
TOial ala 3,22.5 "42,.593 2,601 32,218 
Max. n/a 319 4,519 373 4,987 
Mia. ala 190 3,136 8.5 1,010 
A va. ala 293 3,6.53 237 2,929 

Oct-91 
TOial ala 3,117 3MOI 2,742 %7,92.5 
Max. fila 471 4,67.5 4S4 .5,165 
Mia. n/a lS6 2,802 164 2,060 
Ava. ala 3.57 3,6.53 3QS 3,103 

Nov-91 
Total 46.11 2,483 %7,671 1,106 12,276 
Max. 2.46 441 5,664 230 2.,574 
Mia. 1.11 20:5 2,3(X2 1l 219 
A vs. 1.34 310 3,460 131 1,53.5 

Dec-91 
Total s1.n 2,238 :W,ISJ 1,416 11 ,960 
Mu. 2.89 3~ 4,732 211 4,518 

Volume 1 Min. 1.47 147 2,110 31 717 
Ava. 1.86 214 3141.5 142 2,196 Page 177 
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POX 15CDF .lCL.S 

Volume 

Page 

J-93 
TOll! 
Mu. 
MiL 
A'YJ-, .. " 
TOll! 
Max. 
Mia. 
AVJ. 

M.-93 
TOll! 
Mu. 
Mia. 
AYJ. 

A,....J 
TOll! 
Max. 
Mia. 
AYJ. 

Ma,-93 
TOll! 
Mu. 
Mia. 
AYJ. 

J-93 
TOll! 
Mu. 
Mia. 
AYJ. 

JV-93 
Tolal 
Mu. 
MiD. 
AYJ. 

.A .. -!P3 
Tocal · 
Max. 
MiD. 
Ave. 

·Scp-93 
TocaJ. 
Mu. 
Mia. 
AYJ. 

Oct-93 
TOial 
Mu. 
Mia. 
AYJ. 

Ncno-93 
TOll! 
Mu. 
MiD. 
Ave. 

Dec:-93 
Total 
Max. 
Mia. 
Ava. 

1 

178 

'""'""' 114/fwttl 

,_(.,.) .oD, 
(~ (..;£) 

6$.65 1,760 
3.21 271 
1.62 154 
2.12 2lO 

51.06 2.017 
l.JO 331 
1.12 214 
1.12 2.53 

10.13 l ,SII 
4.05 286 
1.77 79 
1..S9 176 

13.01 1,299 
3.11 114 
2.16 100 
2.77 144 

10.01 1,S96 
2.74 221 
2.17 107 
2.26 177 

73.66 1,724 
3.33 270 
1.91 110 
2.46 192 

54.95 2,961 
2.11 480 
.1.45 244 
1.77 330 

51.56 1,617 
1.95 295 
1.45 191 
1.66 . 241 

46.00 2,403 
1.71 342 
1.45 1$6 
I.S3 267 

46.07 2.623 
1.72 855 
U9 199 
1.41 321 

47.40 2.951 
2.13 -411 
1.23 235 
1.57 329 

S4.50 2.7S5 
3.01 410 
1.45 221 
1.76 276 

.............. .,.. 
Influent Lo.dlng 

Woodburn WWTP 
1-1113 

lrt/fwrfl IJ/fwrll ltVfwll 

IIOD, rss rss 
(8(.,) (.;t) (Mq) 

J1J76 1.319 24,191 
6,691 m 6,306 
2,914 43 510 
3,947 165 3,()2.5 

36,130 1,470 26,610 

6.440 2JO 4.39'7 
3,273 lSI 2,2'70 
4,604 114 3,335 

,, '""'""' IIOD I 1.-M s ••• ..,. 
33,923 1.314 21,143 
$,016 :zt6 5J50' Avenp Dry Wadler Lold 
2,216 73 2,31'7 4, 714 1blday :z.:m 
3,769 164 3J11 

Dry Wealb« Mal Dilly Lold 
31.341 912 23J42 UU751blday $,217 
4,361 161 3.341 
2,666 $6 1,493 Dry Wealb« Mill Dlily Lo.s 
3,412 109 2,616 :Z.IS4 1blday 797 

67.359 1,130 21,()44 Dry Weatbcr Mal MoDih AVI Dilly l..o.d 
$,913 174 5,217 1.461blday 3,116 
3,129 66 1,4'~ 

4,301 126 3,116 Dry Wealber Mia Moalb A VJ o.ily Loed 
3,427 lblday 1,499 

63,949 1.213 2$,995 
4,159 259 4,173 Averqe Wet Wealber Loed 
2,977 S4 1,414 l. 774 lblday 2,946 
3,916 143 2,111 

Wet We.lbc:r Mal Daily Lo.s 
12.,719 1,695 2$,714 7,419 lblday 6,306 
$,965 244 3,669 
4,135 126 1,927 Wet We.lbc:r Max Moath Av& Dally Load 
4,999 111 2,165 4,(04 lblday 3..511 

S7,241 1,321 11,91A 
4,161 223 3,273 
3,106 62 113 
3,427 133 1,192 

59,721 1,165 15,337 
4,60l 217 2.924 
2,154 63 140 
3,.507 129 1,704 

67,117 953 11.990 
lo,5'75 195 2.3&5 
2,247 66 797 
1,46 119 1,499 

79,747 1,796 2<4,305 
7,419 241 3,716 
3,906 109 1,364 
2.520 200 2.701 

75,915 1.797 2<4,791 
5,776 229 3,111 
3J75 64 1,137 
4,321 180 2,479 



Table S.14 
Influent LoHing 
Woodtun WWTP ,.,,tn 

llf/fllftl llf/IINal llf/fllftl J.P.. I~ 

Fr-(-.)) 1100, .OD, TSI TSI 
(.,4) (•~) (JW.,) (~ (JW.,) 

s..-r- 199t. 1993 

Period ttl ll««'d 
M.uilftllll 4.11 155 10,$75 490 9-025 
MlDimum O,jt 12 190 ll 219 

1990Awnp ola 206 3JOl' 1S7 2.555 
1991 A.,... 1.71 115 3.~ 141 1.471 
1992 A Wl'lfl Ul 251 3,609 112 2.736 
1993Avenp 1.91 244 4,279 us 2.637 
PORAvenp 1.91 113 3,547 160 2.600 

DfTW ..... 
Maximum 3.33 155 1(),.575 490 7,499 
Minimum 0.59 71 190 S4 797 
Awnp 1.75 251 3.176 110 2,673 

Wet'W...._ 
Maximum U1 461 10,028 301 9,025 
MiDimum 1.11 12 391 ll 219 
A\'CRIIC 2J17 Ill 3,241 140 2.530 

Notes: 
(a) I.Dflueat now clala were DOt lq)Or1ed ualiiJuly 1991. 
(b) The ianuent OOWI'Ilder wu out for rqlain Fdlnl.ry - Juac llld Seplanber - Oclobcr, 1992. 
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·. Appendix 3.2 

Treatment Plant Population Projections 
by City of Woodburn 
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\ 
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.. 

l CITY OF WOODBURN I 
l SUMMER FLOW ) 

l AVERAGE DAILY FLOW FOR SIX MONTH PERIOD --~ 
I .I 

r I 
I COM .294 MGD i 
\ . ....__ ____ __, 

r-(15.0%) 

(10. 7%) 

i I i RES 1.452 MGD 
1 

I IND .210 MGD l 
i I ' . 

( INDUSTRIAL ACTUAL AVERAGE MONTHLY FLOWS ~ 
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CITY OF WOODBURN 
SUMMER FLOW 

. Average Daily Flow For Six Month Period 

COM .294 MGD 

(26.SO!o) 

I 
I IND .639 MGD 

; RES 1.452 MGO I 

' INDUSTRIAL MONTHLY AVERAGE PERMITIED FLOWS j 



TRD'fHEH PLU'r SUMNBR MOn'll PLOW PROJBC'l'IOIIS 

-, 

BASED on FLOW 

!'&BLI lA 
.. 

Year Reaid. Coaa. Ind·. Total 
Summer Sum. Monthlr sum. 

SW'III\er Act~al 
Peak Mo 8\iamer 

Average Aver. Avera9e Ave. 
Plow Plow Perm ted Plow 

Avg Ind Ave Ind 
Plow l'low 

MOD MOD Plow MOD MOD MOD MOD 

lin 1.452 .a..U! ...Hi 2.38!5 - .790 ~ 

1994 1.501 .304 .642 2.447 
1995 1.552 .314 .645 2.481 
1,9,: 1.60!5 .32!5 .649 2.579 

• 798 .212 
.806 .214 
.814 .216 

1997 1.660 .336 .6!52 2.648 
1998 1. 716 .347 .655 2.718 

.822 .218 

.830 . .221 
1999 1 . 774 . 359 .6~· 2.791 .839 .223 
2000 1.834 .371 .662 2.867 
2001 1.897 .384 .665 2.946 
2002 1.961 .397 .668 3.026 
2003 2.028 .411 .672 3.111 
2004 2.097 .425 • 675 3.197 

.847 .225 

.855 .227 

.864 .230 

.873 .232 

.881 .234 
2005 2.168 .439 • 678 3.285 .-890 .239 
2006 2. 242 - .454 .682 3.378 
2007' 2. 318. .469 .685 3.472 
2008 2 . 397 .485 .689 3.5'7-1 

.899 .239 
• 908 .241 
.917 .244 

2009 2.478 .502 .692 3.672 
2010 2.562 .519 .695 3.776 
2011 2.650 .537 .699 3. 8_86 

.926 .246 

. 936 ~249 

. 945 . 251 
2012 2.740 .554 .702 3.996 .954 .254 
2013 2.833 .574 • 706 4.113 • 964 .256 
2014 2.929 .593 .710 4.232 • 974 . • 259 
2015 3.029 .613 .713 4.355 • 983 . 261 
201~ . 3.132 .634 .717 4.783 • 99.3 .264 
2017- . 3. 238 .656 • 720 4.614 1.00 . 26'7 
2018 3.348 • 678 .724 4.750 
2019 3.462 .701 .727 4.890 

1.01 . 269 
1.02 .272 

2020 3.580 .725 .731 5.036 1.03 . 275 

Baae Data Prom 1993 

Treatment Plant Flow Capacity Meeds 

For Year 2020 

Total Sunrner Averac;Je Summer Peak Month Actual SWIIner 
Resid. Con~nercial & P'low MOD Averaqe Flow From 
Indus. Permitted Residential, Comm. 
P'low MOD & Industrial . 
5.036 MOD For 2020 5 . 34 MOD For 2020 4.58 MOD P'or 2020 
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'l'RU.'ftmlft' PLU'l' POPOLA!'I08 PROJBCl'lORS 

BASED on FLOW 

'fable 2A 

Year ·Reaidential corlmercial Industrial total 
1993 17,707 3,585 7,793 29,08$ 
1994 18,305 3;707 7,829 29,841 
1995 11,927 3,829 7,J66 30,622 
1996 19,573 3,963 7·,915 . 31,451 
1997 20,244 4,097 7,951 32,292 
1998 20,921 '4, 232 7,988 33,238 
1999 21,634 4,278 8,024 34,036 
2000., 22,366 4,524 _8,073 34,963 
2001 23,134 ' 4,683 . 8,"110 35,927 
2002 23,915 4,841 8,146 36,902 
2003 24,732 5,012 8,195 37,939 
2004 25,573 5,183 8,232 38,988 
2005 26,439 5,354· 8,268 40,061 
2006 27~341 5,537 8,317 41,195 
2007 28,268- 5,720 8,354 43,242 
2008 29,232 5,915 8,402 43,549 
2009 30 ~ 220 6,122 8,439 44·, 781 
2010 31 ',244 6,329 8., 476 46,049 
2011 .32,317 6,549 8,524 47', 390 
2012 33 '~415 6,756 8,561 48,732 
2013 34~549 7,000 8,610 20,-159 
2014 35,720 7 , ·2-32 8,659 51,702 
2015 · 36,939 7,476 8,695 53,110 
2016 38,195 7,732 . 8,744 54,671 
2017 39,488 8,000 8,780 56·, 268 
2018 40,829 8,263" 8,829 57,921 
2019 42,220 8,5"49 8,866 59,635 
2020 43,659 8,841 81915 . 61,415 

Plow population Equivalent Baaed on 82 Oala/PeraOD/DaJ 
Residential and commercial growth ia baaed on 3.4, growth per 
Jear. 

Ind~~t~t;l pe~-t~~d· ;~o~th· · ;~d s~~~ peak ~average- ia baaed on 
l.O\ growth per year. 

1 
V olume --

184 p age ~ 

( 



CITY OF WOODBURN 
YEARLY TBOD LBS 

COM 226,601 LBS 

I RES 1,143,910 LBS 
l . ..__ _____ ____ 

' .' 
i 

· . . 

i .IND 239,749 LBS 
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'l'RDIJHD'f PLAlft' POPULI.'!IOB PROJBCI'IOftS 
' 

BASED. on. TBOD 

!able 18 
. 

tear Reaid. 'l'emp ~ Other SUb- Ccmmer • 'l'otal 
Popul • . Pop. Popul. '!ot•l ropul. ReJid. 

(Hi9rant) aui4. lquiv. 6 Coam. Pop. 
I 
.. ,. PoDul ·. lwivalenta .. 

15.64~ 
: 

lill 1. 662' . J.Qjl . ,7.707 nn ·21. at• 
1994 ' 16,176 1,718 · 400 18,29.4 3626 21,920 
1995 16,726 1,776 400 18,902 3750 22,652 
1996 17,295 1,837 400 1,,$32 3870 23,402 
1997 17,883 1,899 · 400 20,18.2 4009 24,191 
1998 18,491 1,964 530 . 20,985 4145 25~130 
1999 19,i20 2,031 530 21,681 4296 25,977 
2000 19,770 2,100 530 22,400 4432 .26,832 
2001 20,442 2,171 980 23,539 4582 28,121 
2.002 21,137 2,245 980 a4,362 4738 29,100 
2003 21,856 2,321 980 25,157 4899 30,056 
2004 22,599 2,400 980 25,979 5066 31,045 
2005 23,368 2,482 980 2f,830 5238 32,068 
2006 24,~62 2,566 980 27,708 5416 33,124 
2007 24,984 2,654 980 28,618 5600 34,218 
2008 25,833 2,744 980 29,557 5791 35,348 
.2009 26,711 2,837 980 30,528 5988 36,516 
2010 27,620 2,934 980 31,534 6i.91 37,725 
2011 28,559 3,033 980 32,572 6402 38,974 
2012 29,530 3,137 980 33,647 . 6620 40,267 
2013 30,534 3,243 980 34,757 6845 41,602 
2014 31,572 3,353 980 35,905 7077 42,982 
2015 32,645 3,468 980 . 37,093 7318 44,411 
2016 33 , 755 3,585 980 38,320 7567 45,887 
2017 34,903 3, 707 980 39,590 7824 47,414 
201~ 36,090 3,833 980 '40, 903 · 8090 48,993 
2019 37;317 3,964 980 42,261 8365 50,626 
2020 38,586 4,099 980 43,665 8649 52,314 

Base data from 1993 

Residential, commercial and temporary population growth are based 
on 3.4\ growth per year. 
Other populations include Carl Road Mobile Home Units, Maclaren 
School and Shalimar Mobile Home Units . 
Industrial Worst case scenario is based on permitted loads, 
actual worst case data and 1\ 9rowth per rear. 
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.Based on TBOD 

!'able 28 
.. 

Year Reaiclentlal lncluatrial lndutrial lnduatrial 
·• Coaaercial Yearlr Ave.· Peak Month w.c.a. 
Population Population Ave. Pop. Population ... · Equivalents laUivalents lauiv. Be~uiv. 

1993 21,214 3,711 7,351 . 65,389 
if.94 21,920 3,148 7,425 66,043 
1995. 22,652 ·3,786 7,499 66,703 
1996 23,402 3,823 7,574 67,370 
1997. 24,191 3,862 7,649 68,044 
1998' 25,130 3,900 7,726 68,724 
1999· 25,977 3,939 . 7,803 69,412• 
2000 26,832 3,979 7,881 70,106 
2001 28,121 4,018 7,960 70,807 
2002 .29,100 4,009 8,040 71,515 
2003 30,056 4,099 8,120 . 72,230 
2004 31,045 4,140 8,201 72,952 
2005 32,068 4,182 8,283 73,682 
2006 33,124 4,223 8,366 74,419 
2007 34,218 4,266 8,450 75,163. 
2008 35,348 4,308 8,534 75,914 
2009 36,516 4,351 8,620 76,674 
2010 37,725 4,395 8, 706. 77,440 

.2011 38,974 4,439 8,793 78~215 
2012 40,267 4,483 8,881 78,997 
2013 41,602 4,528 8,970 79,787 
2014 42,982 4,573 9,059 80,585 
2015 44,411 4,519 9,150 81,391 
2016 45,887 4,665 . 9, 241 . 82,205 
2017 47,414 4,712 9, 33.4 83,027 
2018 . 48,993 4,758 9,427 83,857 
201·9 50,626 4,·807 9,521 84,696 
2020 52,314 4,855 9,617 85,542 

Industrial worst case aoenerio, peak monthly average and summer 
average ia baaed on 1.0, growth per year. 
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Reaideotial Commercial and Industrial Population E~uivalenta 

Based on TBOD 

·!'able 38 
.. .. 

Year t'otal. SUDDer total total 
Average · SUIII'fter Peak w.c.s 
Population Month Ave. Population 

,,· Equivalent• Pop. Bquiv. zq\Uvalenta 

1993 24,925 28,565 86,603" 
1994 25,668 29,345 87,963 
1995 26,438 30,151 89,355 
1996 27,225 30,976 90,772 
1997 28,053 31,840 92,235 
1998 29,030 32,856 93,854 
1999 29,916 33,780 95,389 . 
2000 30,811 34,713 96,938 
2001 32,139 36,081 98,928 
2002 33,159 37,140 100,615 
2003 34,155. 38,176 102,286 
2004 35,185 39,246 103,997 
2005 36 , 250 .40,351 105,750 
2006 37,347 41,490 107,543 
2007 38,484 42,669 109,381 
2008 39,656 43,882 111,262 
2009 40,867 45,136 113,190 
2010 42,120 46,431 115,165 
2011 43,413 47,767 117,189 
2012 44,750 49,148 119,264 
2013 46,130 50,572 121,389 
2014 47 , 555 52,041 123,567 
2015 48,930 53,561 125,802 
2016 50,552 55,128 128,092 
2017 52,126 56,748 130,441 
2018 53,751 58,420 132,850 
2019 55,433 - 60,147 13·5,322 
2020 " 57,169 61,931 137,856 

treatment Plant TBOD C.pacitr Keeda in Population Equivalents 

For Year 2020 

Sumner Average Peak Month Average M.C.S. Loading-a 
Loadings Loadinaa 

57,169 Por 2020 61,931 Por 2020 137,856 Por 2020 

Averages are based on a 22 day work month. 
Population equivalent based on .177 lbs BOD/Capita) 
Residential & Comnercial population baaed on 3 •. •4\ qrowth per 
year . 
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CITY OF WOODBURN 
YEARLY TSS LBS 

I COM 115,430 LBS 

( I l RES 1,048,657 LBS ) 
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TREATMENT PLANT POPULATION PROJECTIONS 
BASED ON TSS 

Table 1C 

Year Residential Commercial Indust·rial Total Resid 
Population Population Population & Comm Pop 

Equivalent Equivalent Equivalent 
1993 17707 2694 2000 20401 
1994 18305 2786 2020 21091 
1995 18927 2880 2040 21807 
1996 19573 2978 2061 22551 
1997 20244 3079 2081 23323 
1998 20927 3184 2102 24111 
1999 21634 3292 2123 24926 
2000 22366 3404 2144 25770 
2001 23134 3520 2166 26654 
2002 23915 3640 2187 27558 
2003 24732 3764 2209 28496 
2004 25573 3892 2231 29465 
2005 26439 4024 22.54 30463 
2006 27341 4161 2276 31503 
2007 28268 4303 2299 . 3~571 
2008 29232 4449 2322 -33681 
2009 30220 4600 2345 34820 
2010 31244 4757 2359 36001 
2011 32317 4918 2392 37235 
2012 33415 5086 2416 38501 
2013 34549 5258 · 2440 39807 
2014 35720 5437 2465 41157 
2015 36939 5622 2489 42561 
2016 3·8195 5813 2574 44008 
2017 39488 6011 2539 45499 
2018 40829 6215 2565 47044 
2019 42220 6426 2591 48646 
2020 43659 6645 2616 50304 

22 Days per month 
. 1623 = 1 Population Equivalent 
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Table 2C 

Year 

1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201i 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 

TREATMENT ·PLANT POPULATION PROJECTIONS 
BASED ON TSS 

Residential Industrial Industrial Industrial 
& commercial Yearly· .A.vg. Peak Month w.c.s. 
Population · Population Avg. Pop. Population 
Equivalents Equivalents Equivalents Equivalents 
20,401 2,000 3,857 11,916 
21,091 . 2,020 3,896 12,035 
21,807 2,040 3,935 12,156 
22,551 2,061 3,974 12,277 
23,323 2,081 4,014 12,400 
24,111 2,102 4,054 12,524 
24,926 2,123 4,094 12,649 
25,770 2,144 4,135 12,776 
26,654 2,166 4,177 12,903 

' 27,555 2,187 4,218 13,032 
28,496 2,209 4,261 13,163 
29,465 2,231 4,303 13,294 
30,463 2,254 4,346 13,427 
31,502 2,276 4,390 13,562 
32,571 2,299 4,434 13,697 
33,681 2,322 4,478 13,834 
34, 820' 2, 345 . 4, 523' 13,972 
36,001 · 2,359 4,568 14', 112 
37,235 2,392 4,614 14,253 
38,501 2,416 4,660 14,396 
39,807 2,440 4,706 14,540 
41,157 2,465 4,753 14,685 
42,561 2,489 4,801 14,832 
44,008 2,574 4,849 14,980 
45,499 2,539 4,897 15,130 
47,044 2,565 4,946 15,281 
48,646 2,591 4,996 15,434 
50,304 2,616 5,046 15,589 

Industr1al worst case scener1o, peak monthly average and summer 
average is based on 1.0% growth per year. 
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Table 3C 

Year 

1993 
1994 

·1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 

RESIDENTIAL, COMMERCIAL AND 
INDUSTRIAL POPULATION 
EQUIVALENTS 

Total Summer Total 
Average Summer Pe~k 
Population Month Average 
Equivalents Pop. Equiv~ 

22,401 24,258 
23,111 24,987 
23,847 25,742 
24,612 26,525 
25,404 27,337 
26,213 28,165 
27,049 29,020 
27,914 29, 90-5 
28,820 30,831 
29,705 31,773 
30,705 32,757 
31,696 33,768 
32,717 34,809 
33,778 35,892 
34,870 37,005 
36,003 38,159 
37,165 39,343 
38,360 50,569 
39,627 41,849 
40,917 43,161 
42,247 44,513 
43,622 45,910 
45,050 47,362 
46,582 48,857 
48,038 50,396 
49,609 51,990 
51,237 53,642 
52,920 55,350 

Total 
w.c.s. 
Population 
Equivalents 

32,317 
33,0.5 
33,963 

.34,828 
35,600 
36,635 
371575 
38,546 
39,557 
43,587 
41,659 
42,759 
43,890 
45,064 
46,268 
47,515 
48,792 
50,113 
51,488 
50,897 
54,347 
55,842 
57,393 
58,955 
60,629 
62,325 
64,080 
65,893 

Treatment Plant TSS Capac~ty Needs 1n Population Equivalents 

FOR THE YEAR 2020 

Summer Average Peak Month Average w.c.s. Loadings 
Loadings Loadings 

52,920 55,350 65,893 
Averages are based on 22 day work month. 
Population equivalents based on .1623 lbs TSS/Capita. 
Residential & Commercial population based on 3.4% growth per 
year. 
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Table 4C 

DATE 

1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 

·2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 . 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 

TREATMENT PLANT LBS PROJECTION 
BASED On TSS Lbs. · 

RESIDENTIAL COMMERCIAL INDUSTRIAL 
YEARLY AVG 
LBS 

2,874 437 325 
2,972 452 328 
3,073 467 332 
3,177 483 335 
3,285 500 338 
3,397 517 342 
3,512 534 345 
3,632 552 348 
3,755 571 352 
3,883 590 355 
4,015 611 359 
4,152 631 363 
4,293 653 366 
4,439 675 370 
4,590 698 374 
4,746 722 377 
4,907 746 381 
5 , 074 771 385 
5,246 798 389 
5;424 825· . 393 
5,609 853 397 
5,800 . 882 401 
5,997 912 405 
6,201 943 409 
6,412 975 413 
6,630 1,008 417 
6,855 1,042 421 
7,088 1,078 .425 

TOTAL 
RES & COMM 
LBS 

3,3.11 
·3,424 
3,540 
3,660 
3,785 

. 3, 914 
4,046 
4, 184• 
4,326 
4,473 
4,626 
4,783 
4,946 
5,114 
5,288 
5,468 
5,653 
5,845 
6,044 
6,249 
6,462 
6,682 
6,909 
7,144 
7,387 
7,638 
7,897 
8,166 

Residential & commercial based on 1.034% growth. 
Residential & Commercial Average figured at 365 days per year. 
Industrial average figured on 264 days per year. 

Volume 1 

Page 195 



Table 5C 

DATE 

1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
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TREATMENT PLANT LBS PROJECTIONS 
. BASED ON TSS 

Res & Comm Industrial Industrial 
lbs. yearly avg peak month 

lbs avg lbs 

3311 325 626 
3424 328 632 
3540 . 332 639 
3660 335 645 
3785 338 651 
3914 342 658 
4046 345 665 
4184 348 671 
4326 352 678 
4473 355 685 
4626 359 691 
4783 363 698 
4946 366 705 
5114 370 712 
5288 374 720 
5468 377 727 
5653 381 734 
5845 385 741 
604~ 389 749 
6249 393 756 
6462 397 764 
6682 401 771 
6909 405 'J79 
7144 409 787 
7387 413 795 
7638 417 803 
7897 421 811 
8166 425 819 

Industrial 
w.c .s . 
lbs 

1934 
1953 
1973 
1993 
2012 
2033 
2053 
2073 
2094 
2115 
2136 
2158 · 
2179 
2201 

( 
2223 

IC 2245 
2268 
2290 
2313 
2336 
2360 
2383 
2407 
2431 
2456 
2480 
2505 
2530 



Table 6C 

Date 

1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 

TREATMENT PLANT LBS PROJECTIONS 
BASED ON TSS 

Total summer Total Summer 
average Ts·s peak month avg 
lbs TSS lbs ' 

3,636 3,937 
3,751 4,056 
3, 872 4,179 
3,995 4,305 
4,123 4,436 
4,256 4,572 
4,391 4,711 
4,532 4,855 
4,678 5,004 
4,828 5,158 
4,985 5,317 -
5,146 5,481 
5 , 312 5,651 
5,484 5,826 
5,662 6,008 
5,845 6,195 
6 , 034 6,387 
6,230 6,586 
6,433 15,793 
6,642 7,005 
6,859 7 , 226 
7 , 083 7,453 
7,314 7,688 
7,553 7,931 
7,800 8,182 
8,055 8 , 441 
8 , 318 8,708 
8,519 8,985 

· Total w.c .. s. 
TSS lbs · 

5,245 
5,377 
5,513 
5,653 
5,797 
5,947 
6,099 
6,257 
6,420 
6 , 588 
6 , 762 
6,941 
7,125 
7,315 
7,511 
7,713 
7,921 
8,135 
8,357 
8 , 585 
8 , 822 
9,065 
9,316 
9,575 
9,843 
10,118 
10,402 
10,696, 

Treatment plant TSS load1ngs 

FOR THE YEAR 2020 

Summer Average Peak Month Average Total W.C.S. 
Loadings Loadings Loadings 

8 , 519 8,985 10,696 
Res1dent1al and Commerc1al based on 3.4% g r owth per year. 
Industrial based on 1.0% per year. 

1 
Yo\utne ~ 
yage __1..:---
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CITY OF WOODBURN 
PLAI'JT PROFILE 1989 

40--------------------------------------------

10~: --------------------------~--------~~~ 

0------------~------~.----~.--------------~ 
J M J J A S 0 N D 

MONTHLY AVERAGE 

- .-. NH3-N ~ MEANAVG 

Volume 1 
Page 199 



_J 

CITY OF WOODBURN 
PLANT PROFILE 1990 
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CITY OF WOODBURN 
PLANT PROFILE 1991 
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CITY OF WOODBURN 
PLANT PROFILE DATA 
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89 
90 
91 

M"X 
32 
37 
31 

MIN 
11 
16 
19 

AVG 
19 
25 
23 
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1989 AMMONIA 

,J 
M 
,J 
,1 
A 
s 
0 
!\ 
D 

TOT.=tJ., 
!'1AX 
\1 I:-.: 
.:\VG 

Volume 

Page 

PL~t\'I' 

21 
21 
16 
20 
26 
37 
31 
22 
28 

222 
37 
16 
2 ~) 

1 

PROFILE 

25 
25 
25 
25 
25 . 
25 
25 
25 
25 
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19~0 AHNONIA PLANT PROFILE 
~lG/L MG/L 

J 14 20 
F 14 20 
~1 14 20 
~ 23 20 
M 11 20 
,T 19 20 
,J 20 20 
A 22 20 
3 32 20 
0 23 20 

---·------------------------
TOTAL 192 
~t.\X 32 
~n~ 11 
.~VG 19 
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1991 AMMONIA PLANT PROFILE 

A 
J 
J 

31 
20 
19 

2.3 
23 
23 

---------------------------
TOTAL 70 

MAX 31 
~JIN 19 
.l.VG 23 
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Section 4 

Treatment Requirements 

Introduction 

This section summarizes current and proposed regulations, and establishes the design criteria 
to be used in the development of the various treatment and dispo~ alternatives for the City 
of Woodburn wastewater treatment system. The criteria listed include the Willamette Basin 
standards, Willamette River, and Pudding River discharge criteria, reuse criteria for land 
application of effluent and biosolids, and EPA criteria for reliability and redundancy. 

Wlllamette Basin Water Quality Standards 

The standards for river basins in the State of Oregon are established by the Department of 
Environmental Quality (DEQ) through the Oregon Administrative Rules (OAR) 340-41-
445. These rules are reviewed on a yearly basis for setting new or modifying existing stan­
dards. The following presents a discussion of State water quality standards for specific 
reaches of the Willamette River and its tributaries. 

Dissolved Oxygen (DO). Table 4-1 presents the DO standards as a function of specific river 
location and classification: 

Table 4-1 
Dissolved~ eo Standards* 

Location of Outfall Standard 
Willamette River from Willamette Falls to Newberg, The DO concenirations shall not be less than 6 mg/L. 
river mile 50: 
•From OAR 340-41. 

Temperature. Table 4-2 presents temperature standards as a function of specific river loca­
tion and classification. The temperature standard is currently under review as part of the 
Trienniel Review Process. Current discussions indicate that there may be additional best 
practicable treatment standards imposed if river levels exceed temperatures necessary for fish 
survival. 

Turbidity. No more than a 10 percent cumulative increase in natural stream turbidities shall 
be allowed, as measured relative to a control point inunediately upstream of the turbidity 
causing activity. However, limited duration activities necessary to address an emergency or 
to accommodate essential dredging, construction, or other legitimate activities that cause the 
standard to be exceeded, may be authorized by DEQ provided all practicable turbidity con-
trol techniques have been applied. Volume 1 
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pH. pH values shall not fall outside the range 6.5 to 8.5. 

Table 4-Z 
Temperature Staadarcts• 

OutfaU LocatioD Temperature Staadards 
Willameue River from mouth No measurable increase shall be allowed outsi~ of the assign~ mixing 
to Newberj~ river inile 50: zone (T>=700Jl); or more dwt 0.50f increase due to a smgle source dis-

clwge when receiving water temperatures are 69.50f or less; or more than 
20Jf inCrease dUe to all sources combined when stteam temperatures are 680f' 
or leis. 

~m OAR 340-41. 

Bacteria. Bacteria of the coliform group associated with fecal sources and bacteria of the 
tnterococci group shall not exceed the criteria values described below. However, the DEQ 
can designate Site-specific bacterii Criteria on a case-by-case basis to protect beneficial uses. 
Site-specific values shall be described in and included as part of a water quality management 
plan. The criteria are as follows: · 

1 

• Freshwaters: A geometric mean of 33 enterococci per 100 mL based on no 
fewer than five samples, representative of seasonal conditions, collected over a 
period of at least 30 days. No single sample shall exceed 61 enterococci per 
100 mL. 

• Existing permit effluent limitations for fecal coliform will remain in effect 
until permit renewal, or until the DEQ reopens existing permits to include an 
effluent limit and compliance schedule for enterococci. 

• Bacterial pollution or oth~ conditions deleterious to waters used for domestic 
purposes, livestock watering, irrigation, bathing, or shellfish propagation, or 
otherWise injurious to public health shall not be allowed. 

These regulations are currently being reviewed as part of the Trienniel Review Process. Cur­
rent discussions indicate that the enterococcj standard will be replaced with a fecal coliform 
standard. 

Total Dissolved Solids. A concentration of 100 mg!L shall not be exceeded in .the 
Willamette River and tributaries unless otherwise specifically authorized by DEQ upon such 
conditions as it may deem necessary to carry out the general intent of the rules and to protect 
the beneficial uses presented in OAR 340-41-442. 

Toxic Substances. Toxic substances shall not to be introduced in the waters of the state in 
amounts, concentrations, or combinations which may be harmful, may chemically change to 
harmful fonns in the environrn~nt, or may accumulate in sediments or bio-accumulate in 
aquatic life or wildlife to levels that adversely affect public health, safety, or welfare; aquatic 
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... 
. life; wildlife; or other designated beneficial uses. Toxic substances are conttolled through 

the pretreatment program. 

Mixing Zone. A mixing zone is defined as a designated portion of a receiving water that 
serves as a zone of dilution where wastewaters and receiving waters· mix thoroughly. The 
DEQ may suspend all or part of the water quality standards, or set less restrictive standards, 
in ·the defined mixing zone under the following conditions:. 

1. The.water within the mixing zone shall be free of: 

• Materials in concentrations that will cause acute toxicity to aquatic life 
(bioassay testing required and approved by DEQ). Acute toxicity is lethality to 
aquatic life as measured by significant difference in lethal concenttation 
between the· conttol and 100 percent effluent in an acute bioassay test Lethal­
ity in 100 percent effluent may be allowed due to ammonia and chlorine only 
when it is demonstrated on a case-by-case basis that immediate dilution of the 
effluent within the mixing zone reduces toxicity below lethal concenttations. 

• Materials that will settle to fonn objectionable deposits. 

• Floating debris, oil, scum, or other materials that cause nuisance conditions. 

• Substances in concentrations that produce deleterious amounts of fungal or 
bacterial growths. 

2. The water outside the boundary of the mixing zone shall: 

• Be free of materials in concentrations that will cause chronic (sublethal) toxic­
ity. Chronic toxicity is measured as the concenttation that causes long-term 
sublethal effects, such as significantly impaired growth or reproduction in 
aquatic organisms, during a testing period based on test species life cycle. 

• . Meet all other w_ater quality standards under normal annual low flow condi-
tions. 

The DEQ will describe the mixing zone in the wastewater discharge perrniL The mixing 
zone will be defined by DEQ on the basis of receiving water and effluent characteristics. 
The mixing .zone fupits or outfall location may be changed if DEQ determines that the water 
within the mixing zone adversely affects any existing beneficial uses in the receiving waters. 

Pudding River Discharge Criteria 

The Pudding River is a tributary of the Willamette River. In addition to being subject to the 
criteria for the Willamette River, the Pudding River has also been defined as water quality 
limited. . 
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In an effort to analyze the effects of the Woodburn WWTP discharge on the Pudding River, 
DEQ developed a model to predict waste loads that could be discharged from the Woodburn 
WWTP and still meet the water quality standards for the Pudding River. The model assumed 
the discharge flow from the Woodburn WWTP would be S million gallons per day (mgd) . 

. From instream data collected by DEQ, DEQ found that during summer low flow conditions 
that water quality criteria, specifically the dissolved oxygen standard, are violated on a diur­
nal basis. Based on the data. and the mode~ DEQ has defined the allowable discharge loads. 

The dissolved oxygen content of the wastewater shall not be less than 6.5 nigiL on a daily 
average to meet the 6.0 mg/L minimum standard. 

Table 4-3 presents the effiuent concentrations corresponding to the ammonia mass loads for 
the summer time average day flow of S.O mgd. 

The effluent concentrations for CBOD, and TSS would be 10 and 10 mg/L for a monthly 
average, respectively, and 20 mg/L for a daily maximum. 

For the winter period from November 1 through Apri130, DEQ concluded that the Pudding 
River has assimilative capacity; therefore, no waste load allocations are necessary for winter 
discharge. 

Wastewater Emuent Reuse Criteria 

An alternative to direct river discharge of treated effluent during the dry weather period is to 
apply the treated effluent for beneficial reuse, such as irrigation. Effluent reuse can also be 
achieved by providing reclaimed water for specific nonagricultural industrial uses such as 
cooling water. The standards for effluent reuse in the State of Oregon are established by the 
DEQ through OAR 340-55. 

Application Rates 
. . 

The ·goal of a wastewater beneficial reuSe program for agricultural use is to beneficially .reuse 
the treated effluent by applying at rates to meet the crop's gross irrigation and nutrient 
requirements, which are commonly referred to as agronomic rates. 

The gross irrigation requirement is the total crop water demand adjusted for effective precipi­
tation, irrigation application efficiency, and soil moisture storage. Table 4-4 summarizes the 
gross irrigation required for crops commonly grown in the Willamette Valley near the City of 
Woodburn. The gross irrigation required was calculated from the net irrigation requirement 
with an 80 percent application efficiency. The net irrigation requirement for the various 
crops was obtained from the Oregon State University report, Oregon Crop Water Use and 
Irrigation Requirements, October 1992. · Because of the intense management and appearance 
requirements for turf grass at golf courses, a 25 percent increase to the net irrigation 
requirement for pasture grass was used. The application efficiency for irrigation systems at 
golf courses is typically higher because of night irrigation; therefore, an efficiency of 
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85 percent was assumed. Gross irrigation requirements for popular trees are 45 acre-inches 
per acre (ac-inlac). 

Table4-3 
City ot Woodburn WWTP 

Ammonia-N Waste Load ADocations tor!'".-.!~ River 

June 
Monthly A nraae Effluent Daily Maximum EfOuent 
Ammonia-N CODCentratioD Ammonia-N Concentration 

Puddin& RJver Moothly Not to be Eueeded Not to be Exceeded 
A venae Flow, dJ m&'L mgiL 

>150 NoWLA 
100-150 5.1 8.6 
50-100 3.1 ' 4.7 

<.50 1.1 1.7 

Jnly and AuiUSl 
Monthly Averaae Etlluellt Daily Maximum Etlluent 
Ammonia-N Concentration Ammonia-N Concentration 

Pudding River Moothly Not to be Exceeded Not to be Exceeded 
A verqe Flow, ds . mg/L milL 

>60 1.0 l.S 
30-60 o.so 0.75 
<30 0.10 0.18 

September and October 
Monthly A nrage Elllueat Daily Maximum Etlluent 

Ammonia-N Concentration Ammonia-N Concentration 
Pudding River Monthly Not to be Exceeded Not to be Exceeded 

Average Flow, ds mg/L milL 
>100 NoWLA 

60-100 6.8 10.2 
30-60 3.3 s.o 
<30 1.6 2.4 

Note: 

Waste load allOcations displayed above represent oxygen-de~g mass load limits for specific flow 
scenarios in the Pudding River. Tbese allocations will be fixed. The actual concentration and mass load limits 
may be represented differently in die waste discharge pennit. however, depending on the specific wastewater 
control alternatives selected by the City or Agripac. For example, if either of the sources choose to irrigate a 
portion of their effluent, higher concentration limits may be permitted because effluent discharge flows would 
be less. 

Also, the waste load allocations were derived by distributing the loads based upon an equal percent removal of 
influent ultimate oxygen demand from both sources. DEQ considered several other options, but believes this 
approach is as~uitable as any. Load allocations for nonpoint sources are assumed to stay unchanged. 

Volume 1 

Page 211 

POX I SCEA.DOC 4-5 Draft Woodburn Wastewater Facilil~s Pla11 



The nutrient requirement is the amount of fertilizer, such as· available nitrogen, phosphorus, ( :_--. 
and potassium, that is needed to obtain an optimum crop· yield. The available nitrogen is 
mad~ up of org~c nitrog~n, ammonia-nitrogen, and nitrate-nitrite nitrogen. OrgaJlic nitro-
gen is a long-tei'Ill, slow-release fertilizer. As organic matter decomposes in the soil, micro­
organisms convert the organic nitrogen ·to inorganic ammonium nitrogen, a process called 
mineralization. Other organisms then convert the ammonium to nitrate; this process is called 
nitrification. The· assumptions that will be used t6 determine the available nitrogen are: 

• Ninety percent of mineralized organic nitrogen (TKN-ammoJiia nitrogen) will 
be available to the ·crop in the first year. The balancew~ ·be lost to volatiliza­
tion. 

• 'There will be a 50 percent loss of ammonia from volatilization as a result of 
application with sprinklers; therefore, 50 pe~nt will remai_n available. 

• . One hundred percent of nitrate-nitrite nitrogen will be available for crop use. 

Table 4-5 summarizes the fertilizer requirements typically used in the Willamette Valley for 
various crops. 

Ta~le4-4 
GrotU I.rriptioa RequireJDeDtl of Vutous Crops for Wlllamette Valley JteaiOD 

.. (ac..IJV.ac) 

Turf Pasture Field Alfalfa Sprinc Winter GrusSeed 
lt{onth Grass Grass Corn Hay Gnhll Gnins . (faD) 

January 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
February 0.0 0.0 ().0 0.0 0.0 0.0 0.0 
Mateh 0.06 0.05 0.0 0.0 0.0 0.0 0.05 
April 0.30 0.25 0.0 0.15 0.1 0.05 0.25 
May 2.3 1.96 0.05 1.78 1.88 0.3 2.71 
June 4.5 3.84 1.28 3.45 4.58 1.96 4.58 
July 8.2 6.94 7.39 6.45 6.89 -4.73 7.3 
August 6.5 5.51 6.25 5.08 0.64 3.59 5.66 
September 3.1 2.61 1.18 2.31 0.0 1.18 0.54 
October 0.24 0.20 0.0 0.15 0.0 0.1 0.10 
November 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
December 0.0 0.0 0.0 o:o 0.0 0.0 0.0 . 
Total 25.13 21.36 16.14 19.36 14.08 11.9 21.8 
Notes: 
1. Net irrigation requirement is based on meeting 5 out of 10 years for the various crops. Willamette 

Valley Region. Source: Oregon Crop Water Use and Irrigation Requiremenls, October 1992. 
2. Irrigation efficiency (E) = 80 ~cent for crops other than turf grass; 85 percent for turf grass. 
3. Gross irrigation required= Net Irrigation Required/Efficiency. 
4. Turf grass irrigation requirement applies to golf courses only and assumes a 25 percent increase 

over pasture grass because of the intense management of a golf course. 
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Table 4-s 
Fertilizer Requirements of Various Crops tor WiDameUe Valley Region 

. . . Ob{ac) 

Pasture Grual 
TnrfGrast Field Alfalfa Sprtni Winter Grass Seed 

Nutrient Cona Hay Grains Grains (tall) 
Nitrogen 180-250 150-180 200-48<> 40-SO 10()-140 100-140 
Phosphorus S0-1S 20-30 20-30 4()-60 30-60 30-60 
Potassium · 240-290 100 16().200 40 30-100 60 
Notes: 
1. Nutrient uptake rates for pasture/turf grass, alfalfa, and field com were taken from EPA's Process 

Design Manual for LAnd Treatment of Municipal Wastewater. 
2. Nutrient uptake rates for spring grains, wintea- grains, and grass seed were taken from Oregon State 

University fertilizer guides. 
3. Alfalfa bay does not require N fertilization but is caDable of utilizing_ the rates indicated. 

Seasonal Limitations/Storage Requirements 

As seen in Table 4-4, there are seasonal limitations to an effluent reuse system because there 
is no crop water requirement during parts of the year (November through February) and very 
little crop water requirement in October. Most of the crops grown in the Woodburn area will 
typically have a growing season from April through October . 

Effluent that is not used for irrigation or discharged can be stored in reservoirs. Some 
municipalities do this to avoid advanced wastewater treatment during the dry season. The 
stored effluent is typically discharged during the wet ·season when effluent requirements are 
less stringent. DEQ requires reservoirs designed for treated effluent to be lined to prevent 
any potential leaching into groundwater. 

Treatment and Monitoring Requirements 

Through OAR 340-55, DEQ has established treatment .and monitoring reqwrements for 
potential agricultural and nonagricultural uses of the treated effluent. DEQ has classified 
reclaimed water into four categories and assigned a miilimum degree of treatment required: 

• Level 1: Less than biological treatment or biological treatment without disin­
fection. 

• Level ll: Biological treatment plus disinfection. 

• Level ill: Biological treatment plus disinfection. 

• Level IV: Biological treatment. clarification, coagulation, and filtration treat­
ment plus disinfection. 
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Limits for total coliform (organisms/tOO mL) and tumidity (N11J) have been established for 
the four ~gories. These standards serve as a general guideline for defining the anticipated 
water quality required for the various uses. In addition to the water quality limits, DEQ has 
provided standatds for the minimum monitoring required for total. coliform and turbidity 
based on the four categories. Table 4-6 summarizes the treatment and monitoring require­
ments for the four reuse categories. DEQ may include additional permit effluent limitations 
and/or other pennit conditions other than those shown in Table 4-6 if DBQ has reason to 
believe that the reclaimed water may contain physical or chemical contaminants that would 
impose potential hazards to the public or envirOnment 

General Requirements 

A number of general requirements have been outlined in OAR 345-55. These requirements 
address agricultural and nonagricultural uses that are acceptable based on the emuent water 
quality level, irrigation system. public access requirements, and buffer zones for irrigation. 
Table 4-7 summarizes these general requirements based on the different levels of reclaimed 
water quality. 

TableU 
Treatment aDd MoDitorlag Requiremeats for Apicaltunl 

Use of Reclaimed Water-
Reuse Catesory Level 

Minimmit ... of Treatment R -•- .w 

I n m IV 
Less than Blologkal, darift. 
bJologlcal treat· cation, coagula-
ment or biologkal Biological Blologkal tlon, ~ ftltration 
treatment without treatment plus treatment plus treatment plus 
disinfection disinfection disinfection dislnfection 

Reclaimed Water flualltv 

Total coliform 
(#/lOOmL) . 
7-day median No limit 23 2.2 2.2 
Two consecutive No limit 240 No limit No limit 
samples 
Maximum No limit No limit 23 23 
Turbidity (NTU) 
24-hour mean No limit No limit No limit 2 
5% of the time No limit No limit No limit s 
during any 
24-bour period 
Minimum Monitorin2 Requirements 
Total coliform Not required One sample/week Three samples/ Daily 

week 
Turbidity Not required Not required Not required Hourly or 

continuous 
• 1::o"rn"' OAR 340-55. 
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Alric:danl Ute AUeftll wttll Dtft'ereat Lcnll .r Redailaed Water 
Qaallt1 (tn. 0Ail340-55) 

Pap loll 

... eaaq.,. Lcftl 
MIDial- Desne eiTreataeet Reqaired 

I B m rv 
BWopcal, 

U. tUa BWoPcaJ Clart&adoo, 
Tratmetli ... .Ceapiatioa. .... 

Blelo&fC:al Treatmeat BWopcal Trat.eat Blolalfcal Trat.eat FDtndoo Treatment 
wtdMat Dblalecdea Pt.DIIiafecdea PI• DWafec:tlea PIDI Dilbllectloa 

Geaeral Apicalhlral u.. . lrrlptiea MedMd Allewed 

Food crop~ Not allowed Not allowed Not allowed Surfaoe or spray 

Proc:eaed food Not allowed Surfacc or apray Surfacc or spray Surfaoe or spray 
~ 

crops 

On:bards .nd Surtaoe• sur1ice· Surfacc' Surfaoe or spray 
vioeyuds 

~.fiber,llld Surfaoe or spray Surfacc or apray Surfaoe or tpray Surfacc or spray 
seed crops. 

PastuR for 111imab Not allowed • Surfacc or spray Surfaoe or spray' Surfaoe or spray 

Spedfk Apicaltural u--lrripdoa Medlod Allowed 

l'rocluoo-teaeral Not allowed Not allowed Not allowed Surfaoe or spray 
(leUuce, carrots, etc.) 

Tomaaoea Not allowed Not allowed • Surfacc Surfacc or spray 
(IIIIJXOCCSied) 

Tomaaoea . Not allowed Surfacc or spray Surfaoe or 'PRY Surfacc or 111ray 
(proc:ealecHto 
Jleanina> 
Strawberries Not allowed Not allowed Not allowed Surface or spray 

Suaarbeetl Not allowed Surface or JPUY Surface or spray Surface or 111ray 

Grain-for hu111111 Not allowed Not allowed Surface' Surface or spray 
consu~tioo 

T~andvinel Surface · Surface or spray' ·Surface or apray' Surface or spray 

Nuta Not allowed Not allowed Surfaoe or spray Surface or spray 

Other aops: sod Not allowed Not allowed Surf ace or spray Surface or spray 

Ornamental nunery Not allowed Not allowed Surface or 'PRY Surface or spray 
stoclt 

Christmas treca Not allowed Surface or spray Surf ace or spray Surface or spray 

Firewood: customer Not allowed Surface or spray Surface or spray Surface or 'PRY 
CUI 

Fuewood: 110( Surface or spray Surf ace or spray Surface or 'PRY Surface or spray 
cwtomer aJt 
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Table 4-~ . 
A&rkdanl U. A.lle1IM wlda Durereat Leftll tl Rec:lliBed Water 

' Quilty (tree OAJl ~55) 

. PaploU 

A 

I D m IV 

lleloskal. 
1.- tUa IJolesbl CluUicadoa. 

. Tre~t.eat tr c..piadoa, aocf 
Bieleabl Trelt.eat Bleleik-1 Tn1t8etlt IWaiii"'IIT~at fDtndea Tratment 
~ Dlllllledlea !"-Dlllarec:dt,. fl• DWIIfedleD PI• DleiDlecdoa 

Ntupbltanl U• ·lrripllea MetW Allewell. 

,., playpmda, Not allowed 
ICboolylnla, aolf 

Not allowed Not allowed Surf.:e or spray..., 

CCUiel with coo-
dJUOUS residences 

Oolf (!OUQCI without Not allowed Surf.:eoriPC'*Y&Jo Surf.:eoriPI'*~ Swf.:e or spray..., 
c:oadJIIOUI 
residenca 

CCmeteries. hiahway Not allowed Surface or spray..., Surf.:e or spray..., Surf.:e or spray"" 
medillll, landscapes 
wilhout lrequelll 

. public~· 

Umatricted Not allowed 
~IIICilll 

Not allowed Not allowed Surf.:e or spray"' 

R.ellric:ted Not allowed Not allowed Surface or ... ~ Surface or spray"' 
l'mpounc!mentl 

Lmdsclpe Not allowed Surf~ee or spraya.l.' Surface or IPI'*YJ.I.' Surf.:e or spray"' 
ImpouDdmeniS 

Odter Reqairementl 

Public access "Prevented" (femes, "Caaaroo1ed" (sips, "Cootrolled" (signs, No direct public COilUICt 
I Ilea. loeb) rural or 11011public nnl or aoapubllc dwina.iniallioa cycle 

IIDdl) laods) 

Buffers for lrriaation Surface: 10 ft Surflllie: I 0 ft Surface: 10 ft Noae Required 
Spray: Sile·tpCCifJC Spray: 7Q,ft Spray: lOft 

"Not accepll.ble for root crops or aop1 where edible p1r11 touch lbe JTOUDd.. 
~ food crops must tmdetJo extemive commc:rcill, pbysal, or ~ proceasina IAifflcient 10 ~ palboaenic agenu. 
Proc:etsina does Dot ioclude washi~Ja. picklina. fermealina, or mlllinJ. 
"Edible portioa of plaot does Dot c:oouct lbe JlOIIDd. 
~ot for buman ingestion. 

"No mimals shall be 011 the pasture durina irrialllioa. 

'No sprayina within 30 days of ftuit formation. 
1Signs shall be posted lrOUIId lbe perimctet md otbet loclti0111 indicating that n"JclaUDed wa&er is \lied IIIII is DOt safe for drinkina. md 
in lhe case of effluent quality Levels D md ID. for body c:oatact. 

"Reclaimed wa&er shall be applied in a 11111111« 10 that it is Dot sprayed onto areal wbete food is prepared or served or oato drinJcina 
fountains. 

'Reclaimed water shall be applied in a manner 10 that it is not sprayed within 100 feet from areas where food is prepared or JerVed or 
where drinking fountailu are located. 

lnere shall be oo dispou.l of reclaimed waten into JUtface or groundwaten without IU!borizatioo by an NPDES or WPCF permit. 

k Aerato.., or decorative fixtures that may generate aetosol1 •ball not be used un~1 aporoved it1 writing by DEQ. 
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AgricultUral and No1Ulgricultural Uses 

Agricultural~J.Ses are di~ded into general agricultural and specific agricultural uses. General 
agricultural uses cover inigation for food crops, processed food crops, orchards and vine­
yards, fodder, fiber, and seed crops, and pasture for animals. Specific agricultural uses range 
from general produce (such as lettuce and carrots) to poplar trees. Nonagricultural uses cover 
irrigation· at parks, playgrounds, golf courses, cemeteries, highway medians, and other 
landscape irrigation. 

Because the existing WWTP could. produce ·a Level n quality effiilent, the potential uses 
range from the irrigation of agricultural crops processed before human consumption or crops 
not for human consumption, to irrigation at golf courses without "contiguous" residences. 
Level IV effluent is the least restrictive with respect to Jhe ~ of uses for which the treated 
effluent can be beneficially reused and is the most costly to produce. 

DEQ provides guidelines on public access and buffer zones for irrigation systems depending 
on the effluent water quality level beneficially reused. As illustrated in Table 4-7, public 
access requirements for the different effluent levels range from "prevented" (fences, gates, 
locks) to no direct public contact during the irrigation cycle. The current level of effluent 
from tiW City of Woodburn WWTP approaches Level ll. The disinfection limit is the only 
criterion the plant is not currently required to meet, although the plant is capable of meeting 
the Level U standard. The public ·access under a Level U effluent qQ.ality reuse program must 
be "controlled." This means that irrigation using this effluent can only occur on rural or 
nonpublic lands. that limit the potential for direct public contact. The site -used would also 
require signs indicating the use of reclaimed water in the irrigation system. This level of 
public access control would be similar for Level ill effluent quality. It would be reduced to 
no restrictions except prevention of direct public contact during the irrigation cycle under a 
reuse program using Level IV effluent quality. 

Buffer zones for surface and spray irrigation systems are intended to protect public health 
and the environment As with the public access requirements, the buffer zones are least 
restrictive for Level IV effluent quality._ ~suming the City of Woodburn WWfP achieves 

·r..evel ll eftlu~nt quality, the buffer zones for surface (flooding and overland flow) and spray 
irrigation systems would be 10 and 70 feet, respectively. DEQ may reduce the buffer dis-
tances, as identified in Table 4-7, if it detenni.nes that alternative controls would adequately 
protect public health and the environment. 

To achieve Level IV, additional treatment such as coagulation, and more stringent disinfec­
tion and turbidity effluent levels would be required. 

Other Reuse Requirements 

Other requirements to consider in designing a wastewater reuse system are alarm devices, 
standby power, redundancy, cross-connection, and construction and marking of piping, 
valves, and othe!' portions of the reclaimed water system. As outlined in OAR 340-55, ahrm 
devices are used to provide the necessary warning of loss of power and/or failure of process 
equipment essential to the proper operation of the WWTP. This requirement is consistent 
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with the design guidelines of any WWTP whether or not a wastewater effluent reuse system ( 
is implemented. In addition to the alarms, appropriate redundancy is required to have a 
sufficient level of treatment facilities and monitoring equipment available to effectively 

· prevent inadequately treated water from being used or discharged to public waters. 

There is no cross-connection allowed between a potable water system and the distribution 
system carrying the reclaimed water unless the connection is through either an unrestricted 
air gap or a reduced pressure principle backflow preventer. This back:flow preventer must be 
tested and serviced professionally ·at least once per year. Unless approved by DBQ, . 
construction and marking of piping. valves, and other portions of the reclaimed water system 
must conform with requirements outlined in the "Guidelines for Distribution of Nonpotable 
Water" of the California-Nevada Section of the American Water Works Association. In 
general, the requirements that have not already been discussed are: 

• Pipe Separation: Potable pipelines must maintain a separation of 10 feet hori­
zontally and one foot vertically with parallel reclaimed water (nonpotable) 
pipelines. When potable pipelines cross reclaimed water pipefuies, the potable 
water pipeline must maintain a separation of one foot above the reclaimed 
water pipeline. 

• Pipe and Valve Identification:· Reclaimed water pipeline must be adequately 
marked with a warning tape. The warning tape should be prepared with speci­
fied purple color and printing with the words CAUTION: RECLAIMED 
WATERLINE. Aboveground or exposed facilities should be marked to 
differentiate reclaimed water pipelinCs from potable water systems or waste-
water facilities. · 

Biosolids Management Criteria 

Both federal and state regulations apply to land application of biosolids from WWTPs. 
Federal regulations include 40 CFR 257 and newly approved Part·503 regulations. The 
Oregon regulations include OAR 340-50 .. The State of Oregon also publishes guidance 
documents for interpreting and following the regulations. These materials include Guidelines 
for lAnd Application of Wastewater and Sludge, May 18, 1981, and a Sludge/Septage 
Management Plan Submittal Checklist. 

For disposal of sludge as interim cover or as fill at a solid waste landfill, federal regulations 
40 CFR 258 apply. If the sludge were incorporated in the final cover for the ·landfill, the 
503 regulations would still apply. 

State regulations take precedence over federal regulations, where applicable. In some 
instances, state regulations may impose more.stringent requirements than federal regulations. 
However, federal regulations apply if no state regulations are declared. 
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Regulations 

Federal Regulations ·. 

Current federal regulations for land treatment of biosolids are listed in the Federal Register 
under 40 CFR 257, "Criteria for Oassification of Solid Waste Disposal Facilities and Prac­
tices," dated· September 13, 1979. In the past, Part 257.3-S has regulated solid waste appli­
cation to food chain crops; however, these regulations have. been considered too general. 
Therefore, new regulations under 40 CFR 503 were req\lired by Section 405 (d) of the Oean 
Water Act of 1977 (as amended by the Water Quality Act of 1987). · 

The new regulations tillder 40 CPR 503 have gone through several scientific community and 
public reviews and w~ rei~ ~ final in late 1992. 

State Regulations 

In December 1984, DEQ defined rules for the land application and disposal of sewage treat­
ment plant biosolids and. biosolids-derived products, including septage (OAR 340-50). These 

· regulations remain CWTellt for the State of Oregon although the State may be in the process of 
updating the rules to conform to recently adopted federal regulations. 

Biosolids Quality 

According to current state and new federal regulations ( 40 CFR 503), biosolids samples 
should be aJ;ialyzed for the parameters listed in Table 4-8. 

The nitrogen, phosphorus, and potassium content of the sludge are important when applying 
biosolids at agronomic rates. Nitrogen content can vary significantly in the biosolids 
depending on its source, age, and history. The concentration levels of these nutrients should 
be determined from samples taken immediately before biosolids are applied because stored 
biosolids can lose nitrogen rapidly. Therefore, it is important that the real nitrogen content of 

· the biosolids is kno·wn to avoid under- or over-application. The assumptions used to 
determine the available nitrogen in the biosolidS were: · 

• 30 percent of the organic nitrogen will be available 
• SO percent of the ammonia nitrogen will be available 
• 100 percent of the nitrate-nitrite nitrogen will be available 

Under the new federal regulations Part 503, ceiling concentrations, cumulative pollutant 
loading rates, exceptional quality or "clean biosolids," and annual pollutant loading rate have 
been established for heavy metals. Table 4-9 shows the acceptable levels for land application 
based on federal regulations. These regulations are somewhat different from the state 
regulations. Table 4-10 shows the acceptable levels of metals in biosolids for land applica­
tion based on the state regulations. Cumulative loading limits for the metals are also 
establi!>hed a&Jd are dependent on the 5cil cation exchwge ~acity (CEC) (see Table 4-9). 
These rates are used to determine site life, which is the number of years that biosolids with a 
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unifonn metal content could be applied to a specific site. Regardless of CBC, if soil pH is (. ~ 

less than 6.5, cumulative loading of cadmium cannot exceedS kg/ha (4.5lb/ac). The soil can 
be limed to increase the soil pH and thereby increase the site life. 

TableU 
SampliqD. -·· eots for tbe EPA 503 Sludae Reaulations• 

· PM'Uleter Units 
Arseoic ; mglka dry weight 
Beryllium mglka dry weight 
Cadmium mglkg diy weight 
Chromium mglkg dry weight 
Copper malk& dry weight 
Lead mglkg dry weight 
Mezcury malk& dry weight 
Molybdenum mglkg dry weight 
Nickel mglkg dry weight . 
Selcoium malkl dry weight 
Zinc Jllllkg dry weight 
Total Nitrogen ~dry wCi&bt 
Nitrate Nitrogen ~dry weight 
Ammooia Nitrogen ~dry weight 
Phosphorus ~dry weight 
Potassium ~dry weight 
pH staodald units 
Total Solids ~ 

Volatile Solids ~ 
( 

PCBs' IJ.g/k.g . (l 
"From 40 CFR 503. 
'PcBs include PCB-1016,~1221.- 1232,-1242 ~1248,-1254 and -1260. 

Table4.9 
New Federal Reaulations (Part 503) for Heavy Metals• 

Cumulative Exceptional Annual Pollutant 
Ceiling [.oading Quality {Aadlng Rate 

Parameter (mtlka) (kalba) (m&IQ) . (kWbwyr) 

Arsenic 75 41 41 2.0 
Cadmium 85 39 39 1.9 
Chromium 3,000 3,000 1,200 150 
Coppez 4,300 1,500 1.500 1S 
Lead 840 300 300 IS 
Mercury 57 17 17 0.85 
Molybdenum 7.S 18 18 0.90 
Nickel 420 420 420 21 
Selenium 100 100 36 s.o 
Zinc 7,500 2,800 2 800 140 
• From 40 CFR 503. 

I 
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Table 4-10 
StateR -• 111 for Lan4 Appllcat;loD of Biosolidi 

Muimum Metal Addidoa. (kl/bat ·Cumuladve 
Acceptable CECgreater 

Coaceatntiou CEC" Less than 5 CEC 5 to 15 tbaa 
Metal (mlf'kl) . IDeCI'IlOO I meq/100 1 15 Jpeq/1 00 g 

Lead(Pb) 1,000 500 1,000 .2,000 
Zioc.(Zn) 2,000 · 250 500 1,000 
Copper (Cu) 800 125 : 250 500 
Nickel (Ni) 100 so 100 200 
CadmiU!Il (Cd) 0 25 s 15 20 
'From OAR 340-50. 
~ is equivalent to 0.89lblacre. 
•soil cation exchange equivalent 
~equivalent 
"Tbe maximum application of cadmium (Cd) for soils with pH values of 6.5 or less is 4.5 lblaae, regardless 
oftheCEC. 

Site Identification and Approval 

Before approving any potentially sensitive application site (with respect to residential hous­
ing, runoff potential, or groundwater threat), DEQ may require an opportunity for public 
comment and public hearing. A statement of land use compatibility from the responsible 
planni.rig jurisdiction· should accompany requests for approval of biosolids land application 
sites. New sites or expansion of existing sites must be proposed to DEQ before use. Newly 
approved sites become part of the sludge management plan. 

Site cri.teria for land applying biosolids includes physical geographical features (geological 
formation, floodplain proximity, and groundwater and surface water proximity, topography, 
and soils), and method of application. DEQ's specific criteria are outlined in Table 4-11. 

S~al Management Considerat;ions 

Land receiving biosolids for agricultural use requires special maD.agement considerations. 
These relate to access to the site, types of crops grown. plant nutrient rates, timing and dura­
tion ofbiosolids land application (site life and seasonal constraints}, and grazing restrictions. 

Access 

Controlled access to municipal biosolids application sites is required for 12 months following 
a surface application. Controlled access means that public entry or traffic is unlikely. Rural 
private land is assumed to have controlled access while parks or other public lands may 
require fencing to ensure control. 
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Table 4-11 
Oreton DE( Site Criteria for B&osoUds AppUcatlon' 

Parameter Criteria 
Geology. Must bave a stable formation 
Floodplain Restricted period of application and· incorporate biosolids if in a 

ftoodpiain · 

Groundwater At time of application. tbe minimum depth to permanent ground-
water is 4 feet; the minimnm depth to temporary groundwater is 1 
foot 

Topography • Liquid biosolid application with appiopriate IDIDillement to 
eliminate surface nmoff 

• Slope less than or equal to • Surface applicatio~ of dewatered or dried biosolids 
12 percent 

• Slope greatel' than 12 pcrceot but • Di,rect incorporation of liquid biosolids into tbe soU 
less than 20 percent 

Soils • Minimum rooting depth of24 inches 

• No ripid leaching 

• Avoid saline or alkali soil 

• pH of 6~ to 8.2 wbele heavy metal accumulator crops• are 
arown (pH can be. raised by limina the soU) 

Method of application and proximity Buffer strips may be required to protect water bodies. Size 
to water bodies dc:peods on method of application and proximity to sensitive area 

(variable with local conditions and left to discretion of DEQ), as 
described below: 

• Direct injection: no limit required 

• Truck spreading: less than SO-foot buffer strip 

• .Spray iuigaiion: 300- to SOO-foot buffer·strip 
'' 

• Near ditch, pond, channel, or watecway; greater than 50-foot 
buffer strip 

• Near domestic water source or well; greater than 200-foot 
buffer strip 

"From OAR 340-50. 
1Ieavy metal accumulator crops ~W crops sucb as Swiss cbard, lettuce, spinach, carrots, and other leaf and 
root crops tbat have been shown to readil_y_ accumulate heavv metals. 
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r-~· .. Crops 

No biosolids or biosolids-deriyed product is to be used directly on fruits or vegetables that 
may be eaten raw' and as a general nJ}e, ~ops grown for. human consumption should not be 
planted until 18 months 8fter municipal biosolic:is application. If the edible parts will not be 
in contact with the biosolids-amended soil, or if the crop is to be treated or processed before 
~eting such that pathogen contamination is not a con~m. this require~nt may be 
waived. 

No restrictions on planting times ~ve been placed on crops not groWil for direct human con-
sumption. · 

Nutrient Loading 

Biosolids application to agricultural land should not exceed the annual nitrogen loading 
required for nlaximum crop yield and is, therefore, mariaged according to its fertilizer value. 
Biosolids may be applied to approved sites above agronomic rates on a one-time basis or less 
than once per year as long as runoff, nuisaliee conditions, or groundwater contamination do 
not occur. Nitrogen accumulation from higher than agronomic rates and annual nitrogen use 
will determine the acceptable loading rate and frequency. 

Site life 

Site life is important in planning because sites generally have a limited application life based 
on the chemistry of the soil and the metals loading from the biosolids. Site life is calculated 
by dividing lifetime biosolids loading limits based on the most limiting constituent by the 
annual application rate. 

Seasonal Constraints 

In western Oregon, where soil damage may occur from application equipment traffic in the 
wet season, biosolids application ·should l:>e restricted to the dry season. 'The main consid­

. eration in land applying on sloping gio·und is to avoid surface. runoff and soil erosion. 

Grazing Restrictions 

Grazing animals should not be allowed on pasture or forage for 30 days after application of 
digested biosolids, 180 days after application of nondigested biosolids, and 7 days after 
application of air-dried biosolids. 

Site Monitoring and Reporting 

No site monitoring is required where biosolids are applied at or below agronomic rates based 
on crop nitrogen requirements. However, if the biosolids contain high concentrations of 
heavy metals or other toxic elements, or if crop nitrogen requirements are exceeded on an - ~ 

N 
annual basis, additional soil monitoring and special management practices may be required. 
Monitoring wells may be required on any site on a case-by-case basis at the discretion of 

Cl) 
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DEQ. Also, groundwater background characterization and/or monitoring may be required at 
the discretion of DEQ. 

Reliability and Redundancy Criteria 

New or expanding treatment works are required to meet minimum standards for mechanic~, 
electric8I, fluid systems, and ~mponent reliability in accordance with EPA's policy. This 
helps treatment facilities operate effectively on a day-to-day .basis and provides the capability 
for satisfactory operation during power failure$, flooding, peak loads, equipment failures, and 
maintenance shutdowns. These reliability and redundancy standards are important to ensure 
that unacceptable degradation of the receiving water will not occur as a result of the 
inteiTUpted operation of specific treatment units or processes. In that regard, standards have 
been established for three classes of wastewater treatment works. · 

The reliability class appropriate for the Woodburn WWTP will depend on the effluent dis­
posal ieceiving stream or body of water. For discharge to the Pudding River, it is anticipated 
that reliability Class I . would ~ appropriate for the Woodburn WWTP, since the discharge 
fcom the existing and future facility is to a water quality limited stream. 

Table 4-12 contains the mininlum backup requirementS for plant components that may be 
provided at the Woodburn WWTP in accordance with the EPA's Works Design Criteria, 
Reliability Class I, for sewage treatment plants. In addition to the standards listed in the 
table, unit operations must be designed to pass the peak hydraulic flow with one unit out of ' ·- ·. 
service. Also, mechaniCal ~mpc)nents in the facility must be designed to enable repair or 
replacement without violating the .effluent limitations or causing control diversion. 

The reliability criteria for sludge processes presented in Table 4-13 are also based on the 
guidance offered in the EPA's Works Design Criteria. Table 4-13 is not specific to the 
Woodburn WWTP, and all elements presented are not necessarily included in the existing or 
future facilities. The most significant difference between Class I and Class ll reliability is 
that for secon~ sedimentation only 50 percent design capacity is .required with one unit 
out of service for Level.ll reliability~ Also, backup components are not mandatory for 
wastewater treatment systems ·used to provide treatment in excess of typical biological 
treatment and disinfection. 
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Table<t-12 
ReUabWty Class I Requirements 

Requirement 

Peak flow with largest unit out of service. Peak flow is dcfiocd as the maximum 
wastewatet flow e ~ durin~ tbc desi~ period of the treatment works. 
Ooc backup with citber manual or mec~cal cleaning (manual cleaning if only 
two acrceos) 
Minimum. of two units. . . 
~ of dcdp flow ~acity with Jaracst unit out of ICrVic:c.· Design flow is 
defined as the flow used as the desi~ basis of the component · 
A mjojmum of two equal volume basins; no backup basin required. 

Supply tbe design air capacity witb the largest unit oat of service; provide a 
minimum of two anita. 
lsobtiaa of largest section of diffusen (within a basin) without measurably . 

OXY2al trmsfer. 
15~ of design flow c:aplclty with largest anit out of aetVicc. Deaign flow is 
defiDed a die flow used u tbc dcsim basis of tbe co 
5K of tbe design flow with lqest llDit out of 1aVice. . Design flow iJ defined u 
tbc flow used u tbc dc$igil ~ of the co 
Peak flow with larpt unit out of senice. Peak tlow is defined as the marimnm wastew• flow e during tbc design period of tbe trcatmeot worts. 
Two ICparate and iodcpeodc:at sourocs of dcctrical power sba1l be provided, either 
from two separate utility sabstatioos or from a lingJc substation aod a worb-bascd 
geocrator. Designated backup IOW'CC sball have nfficicot capacity to operate Ill 
vital compooeaca. aitic:alligbting. and ventiladoa during peak flow conditions. 
except that compooeots used to support tbc leCODduy processes need not be 
included as loag as treatment equivalent to scdimeot&tioa aod cli.sinfection is 
provided • 

Table<t-13 
Sludge R•n•lllncr System ReliabDity 

,., 
"'Ca ......;,_,... -·· 

Tbe voiUinc of the bokiing tank sball be based oa the e~ time necessary to 
perform maintenance and repair of the co in QUeStion. ··, 
At least two digestion tanks shall be providod. At least two of the digestion tanks 
provided shall be designed to pennit processing all types of sludges normally 
digested. 
A backup basin is not required. At least two blowers or mechanical aentors shall be 
.provided. Isolation of largest section of diffusen without measurably i.nipairlng 
oxysten transfer is allowed 
Pumps sized to pump peak sludge quantity and maintain velocities above 2 fps. 
Provide a minimum of 2 pumps. 

Volume 1 --- -Page 225 

4-19 Draft Woodbu"' Wastewater FaciJitiu Plmt 



/ ·.,::-. 
~-~ · 
.. ~ .. / · 

Volume 1 
Page 226 



I 

i 
I 

Section 5 

Liquid Treatment and Emuent Disposal Alternatives 

Introduction 

This section discusses the multiple altc::matives available tO meet water quality objectives 
and balance the wastewater system needs of the City of Woodb~ now ind in the future. 
Altc:matives are available for each component of the treatment system. · 

As an initial stage of the facilities planning process, the W oodbum Wastewater Advisory 
Conunittee evaluated Big Picture altmlatives that considered treatment plant siting issue5y 
wetland tertiary treatment, Wlllamette River disposal, and crop _inigation. Before this, an 
analysis was also conducted on treating industrial loads sepuately, which was. found to be 
more costly than keeping them combined with domestic flows for treatment. The consensus 
of the conunittee, the Council, and the public was to reconunend upgrading and expanding 
the existing plant. Wetlands tertiary treatment, discharge to the WJ.llamette River, and 
storage for 6 months were seen to be too costly. A sunimary of the Big Picture Analysis is 
found in Appendix 5.1. The selected Big Picture alternative was then broken down into 
components for step-wise screening. 

In addition, Sidestream Elevated Pool Aeration (SEPA) was evaluated to detmmine if in­
stream re--aera~on would minimize the required treatment plant improvements. The analysis 
showed that the SEP A alternative was not cost effective. This section deals exclusively with 
liquid processing and effluent disposal components of the selected Big Picture alternative; 
the solids management components are discussed in Section 6. 

Preliminary Treatment. 

No-Action Alternative 

The No-Action alternative woul~ be to leave the existing headworks as it is. This would 
result in insufficient hydraulic capacity for future flows which may cause sewage spills. It 
would result in noncompliance with the City's NPDES permit 

New Headworks Alternative 

A new headworks would allow sufficient hydraulic capacity for preliminary treatment and 
flow measurement It would also provide screenings removal, and more efficient grit 
removaL Odor control would also be provided. Although two grit units are reconunended 
for redundancy and reliability' the vortex type of grit removal contains no submerged 
moving parts and is therefore very reliable. A waiva will be requested. 
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Primary Treatment 

No-Action Alternative 

The NO-Action alternative would leave existing primaries as they are. The existing 
primaries are sufficient to treat flow up to appro~tely 3.3 mgd. The no-action alternative 
would require increased secondary treatment capacity in the future. 

Additional Primary Treatment AI~rnatlve 

One additional primary clarifier is needed to treat flows up to 5.0 mgd. 

Secondary Treatment 

Screening of secondary treatment alternatives mainly involves selection of the appropriate 
biological secondary treatment process. The alternatives considered were: activated sludge 

· with selector technology (ASST) and sequencing batch reactors (SBR). These alternatives 
were selected on the basis of reliability, site-constraint considerations and the need to 
remove ammonia by nitrification and denitrification. No action and expanding/upgrading 
the existing rotating biological contactor (RBC) process were also considered. 

Alternative 1: Rotating Biological Contactors 

No-Action Option 

The No-Action option would be to leave the existing facilities as they are. This would result 
in overloading of the RBCs and would result in noncompliance with the City's. NPDES 
permit and DEQ's Stipulation and Final Order (SFO). The SFO states new facilities will be 
constructed 44 months after the facilities plan is approved. New total maximum daily loads 
(TMDLs), ·as well as current plant performance, necessitate plant upgrades. As discussed in 
Section 3, Future Conditions, the recent overloading and performance problems are believed 
to be . primarily a result of higher-than-expected 'loads· from the service area. Treatment 
improvements are therefore required based on current conditions, regardless of futUre 

· growth. The No-Action option is therefore not recommended and is not considered further. 

Expand/Upgrade Existing Rotating Biological Contactors Option 

This option would involve replacement of deteriorating components of the existing shafts 
and the addition of more RBC units to accommodate the. high industrial and slug loadings 
experienced at the plant A schematic diagram of this option is shown in Figure 5-1. The 
option was not considered further because RBCs cannot treat high strength industrial loads 
well, nor can they remove ammonia.. 
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Alternative 2: Activated Sludge with Selector Technology 

The ASST option is a modification of the conventi~nal activated sludge process in which an 
anoxic (oxygen absent, nitrite/nitrate present) .zone is placed upstream of an aerated basin. 
A plug-flow pattern through the basin is reconunended for the process. A baffle wall 
usually separates the anoxic ~d a;erobic zones. The anoxic selector provides the following 
benefits over conventional complete mix activated sludge: 

• hnproved sludge settleability 
• Provides, through deni~cation: 

Nitrogen removal 
Lower oxygen requirement 
Alkalinity recovery 

New secondary clarifiers would be required with this alternative. A schematic of this 
alternative is shown in Figure 5-1. 

Alternative 3: Sequencing Batch Reactor 

An SBR is a fill-and-draw activated sludge treatment system. The unit processes involved 
in the SBR and conventional ~vated sludge systems are identical. Aeration and 
sedimentation/clarification are part of both systems. However, there is one important 

,-r,'>:·. difference. In conventional systems, the processes are carried out simultaneously in separate 
'·.:2 > tanks, whereas in SBR systems, the processes are carried out sequentially in the same tank. 

As currently used, all SBR systems have five steps in common that are . carried out in 
sequence as follows: (1) fill, (2) ieact (aeration), (3) settle (sedimentation/clarific~tion), (4) 
draw (decant), and (5) idle. A feature of the SBR system is that there is no need for return 
activated sludge (RAS) pumping. Because both aeration and settling occur jn the same 
chamber, no sludge is lost in the react step, and none has to be returned from the clarifier to 
maintain the sludge content in the aeration chamber. An anoxic selector can also be 
incorporated into the SBR process by inseJ$g a mixing period without arr between steps I 
and 2. A schematic SBR is shown in Figure 5-1. · 

Comparison of Secondary Treatment Alternatives 

Because of their limited organic loading capacity, inability to remove ammonia, and ·a high 
odor generation potential, RBCs (Alternative 1) are inherently unsuitable for Woodburn's 
current and future high-strength waste, as demonstrated by recent experiences. Significant 
actditions occupying a large amount of space would be required to provide the necessary 
capacity. The existing RBC mechanical equipment (shafts, media, blowers) are close to the 
end of their service life and an upgrade or expansion would not be cost-effective. It may be 
possible to salvage the existing concrete RBC structures for use as the anoxic selector or to 
provide temporary sideline storage for high-strength slugs. 

Table 5-l presents an evaluation of the secondary biological treatment process 
Alternatives 2 and 3. This evaluation is based on ·CH2M HILL experience and literature 
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information. Each alternative is scored on a scale of 1 through 10, with 1 representing the 
greatest disadvantage and 10 representing the greatest advantage. Each criterion is assigned 
a weight from 1 through S to reflect its significance to the Oty. Scores and weights were 
assigned in consultation with the Oty and based on previous experience. Weighted scores 
were obtained by multiplying the raw scores by the appropriate weight. The sum of the 
weighted · scores for each alternative may be used to detennine the relative overall 
desirability of the alternative. It can be seen that ASST scored better than the SBR process. 

The SBR may have increased costs ·for hydraulics. A downstream surge tank may be 
required because of the intermittent nature . of. SBR effluent discharge and the need for 
continuous flow through UV disinfection. An intermediate pump station may also be 
required to compensate for the varying SBR water surface level. 

Table 5-1 
Com.,...-oD ofSecoDdary Biological Process AJtei'IUltives l ud 3 

RawRaak Weighted RaDk 

Alternative Alteraative Altenlative Altenaative 
l 3 l 3 

Criteria Weight ASST SBR ASST SBR 

Operadonal ease 2 8 6 16 12 

Operational. flexibility 2 10 6 20 12 

Envirorunental concerns 1 9 9 9 9 

KnOwledge of pocess s 10 .s so 2S 

Plant size s 7 8 35 40 

etnuent aesthetics 1 10 10 10 10 

Phased construction 1 8 6 8 6 

Startup ease 1 7 6 7 6 

Control 1 ·s 6 8 6 

Automation 1 9 10 9 10 

s~pling~nemen~ 1 7 7 7 7 

Noise and odor 1 6 6 6 6 

Potential BNR flexibility 2 10 9 20 18 

Effluent flow impact to 
downstream processes 2 10 6 20 12 

Total 26 225 179 

Weighted average 8.7 6.9 
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Btcau~ oflesai ~iTipjian~· deaiifi~~s ~d 111 k~fug. ~th. the O~Cr~ pl~t .:Upgnde 
· objectives~ the CitY ~llld. planfstatf'fa~or ·a well establish~~ . ptove~ ~~s Wi* fle~bility 

to'·mett changing effluent. i'eq'uiiemencs. ASST meets .these requif~~#ts, whereas SBR 
represents relatively new technologies with limited full-scale operating exl)eiience. 

Based on the above considerations, ASST is selected as the biological Secondary treatment 
process for upgrade of the Woodburn~· 

I • ~·: r • • 

;. , . . 

Secondary Clarification 

No-Action Alternative 

the existing clarifiers m:e too shallow for ~ activated sludge process. In addition, the 
existing· clarifiers have insufficient solids handlirig capacity. The· No-Action Alternative 
woQ.ld result in unsatisfactory secondary effluent. This alternative is no longer considered. 

Replace Existing Secondary Clarifiers . . . . . 
. . 
The preferred alternative is to replace .the existing secondary clarifiers with deeper clarifiers. 
The ·deeper clarifiers will have apPt'opriaie solids handlirig capab~ties, which include 
recycle of the return activated slud~e (RAS) back to the activated sbidg.e process. 

·. . . . ., .· . . . 

Filtration 

Stringent DEQ limits on the effluent TSS and pollutants of concern (POCs) monitored by 
the .pretreatment program necessitate filter modifications to the Woodburn WW1P. The 
treatment. requirements are becoming more stringent. The pretreatment report. in 1994 
showed' that mercury, silver, cadmiUm, and zinc cannot be adequately removtd .by the 
existing secondary treatment and filtration system. Interim liinits based on categoiicallimits 
have been established until new treatment facilities are constrUcted. In addition, City staff 
'are also ~g measures to reduce these pollutants at their.source. 

No-Action Alternative 

The No-Action alternative would be to leave the existing facilities as they are. The current 
filters are experiencing capacity limitations. This would result in noncompliance with the 
City's NPDES permit and DEQ's SFO for TSS limitations and POCs. On January 1, 1993, 
the Oregon DEQ approved the SFO giving the City-a limit for TSS of 20 mg/L (from 10 
mg/L) until the improvements to the WW1P are constructed. This alternative is not recom­
mended and is not considered further. 

Expand Existing Shallow Bed Filters Alternative 

The existing filters are old and maintenance intensive and are inadequate to treat current 
peak dry weather flows. They are also shallow filters that are not able to treat the 
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Sodium Bisulfite. Higher storage volumes and doses are required for dechlorination with 
sodium bisulfite than sulfur dioxide, but it is much safer than sulfur dioXide. It is also more 
expensive than sulfur. dioxide. However, the cost differen~ is lower than that between 
chlorine gas and sodium hypochlorite. · 

Local Fire Marshal Chlorine/Sulfur !Jioxide Safety Requirements 

If chlorine is selected as the preferred alternative, a meeting with the Fire Marshal for 
Woodburn should be held to discuss the Ftre Department's interpretation of Article 80 of the 
Uniform Fire Code. A scrubber system as .'called far by the- Uniform. Fire Code may be 
required. A single gas scrubbing system could be used for both chlorine and sulfur dioxide. 

Ultraviolet Light Alternative 

There are approximately 750 operating ultraviolet (UV) light wastewater disinfection 
facilities in the United States, ranging from 1 mgd to 256 mgd at the largest installation in 
Atlanta, Georgia. l.N radiation provides no residual. Typical wastewater disinfection 
installations use low-energy lamps, while mediilm-energy lamps are more common for 
stonnwater applications. Three banks of lamps and turbulent flow are generally required. 

The two main . factors affecting UV ~sipfection performance are suspended solids 
concentration and transiniitance. Transmittance is affected by suspended as well as 
dissolved materials such as iron and humics. Woodburn WWTP effluent samples should be 

. ~-

:{ 

collected to determine the design transmittance value. Although the secondary treatment < 

process will influence the transmittance, the current value will provide a preliminary 
indication. A sample should also be taken to test. for iron. In addition to process water, iron 
can reduce the lamp sleeve transmittance by depositing a coating on the sleeve surface. 

The UV dose required is controlled by the water quality and the target inactivation level. 
Recent research shows that the water quality has little effect on the dose for target effluent 
total coliform levels above approximately 50 MPN/100 mL, but the dose increases rapidly 
with deteriofclting water quality for effluent total coliform below approximately S MPN/1 00 
mL. Therefore, for the current and anticipated future dis~ection levels required by DEQ, 
UV can provide ·effective disinfection at a reasonable ·dose. 

Particle size distribution is also important to UV disinfection. Particles greater than 
20 micrometers in diameter are difficult to disinfect using UV radiation, and larger particles 
cause a shielding effect Thus, in addition to the suspended solids concentration, the size 
distribution contributes to the overall water quality. Particle size distribution will be an 
important design criterion for future wastewater treatment facilities. Effluent that has been 
filtered is easier to disinfect with UV radiation than nonfiltered effluent. 

A major advantage of UV disinfection is its greater potential for compliance with future 
disinfection standards. This is because UV is more effective against viruses and other 
indicator orsanisms (such as Cryptosporidium) likely to appear in future pennits. Also, 
because of the small size of viruses, filtration may become mandatory in the future, and UV 
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can exploit this advantage more fully than other disinfection methods. Partial or near­
complete nitrification does not affect UV effectiveness significantly. 

Evaluation of Disinfection Alternatives 

The increasingly stringent effluent chlorine residual limilSy . fire code requiremenlSy and 
safety and handling and TDS concerns discussed above in re~~>n to chlorine disinfection 
make the chlorination/dechlorination option highly undesirable for continued use and/or 
expansion at the Woodburn WWTP. The City, plant staff, and Woodburn Wastewater 
Advisory Committee have expressed a strong interest in UV disinfection because of its many 
advantages. OV radiation is therefore selected as the disinfection alternative. Other 
alternatives are not considered further. 

However, there is still a need for in-plant and irrigation use of a disinfectant with chlorine 
residual. Sodium hypochlorite is reconunended for these disinfection needs. 

Sustaining Required Dissolved Oxygen 

The new 1MDLs require that the daily average of the effluent dissolved oxygen 
concentration should not go below 6.5 mg!L. In order to meet this standard, it will be 
necessary to reaerate the effluent ~ secondary treatment and before discharge. 

Storage and Effluent Disposal 

The major economically feasible effluent disposal alternatives available to the City of 
Woodburn are discharge to the Pudding River (currently in practice), storage, or beneficial 
reuse irrigation. The _effluent storage and reuse alternatives are evaluated for the summer 
months when discharge to the Pudding River is not allowed because of the 1MDLs. 

Discharge to the Pudding Riv~r (No-Action) Alternative 
. . 

This is the current discharge method used at the existing plant Plant improvements to 
provide additional treatment to meet TMDLs and new permit requirements will be needed to 
continue this method. Because there are new stringent ammonia limits as part of the 
TMDLs, discharge to the Pudding River is prohibitive during July and August Therefore, 
other alternatives also need to be considered in addition to Pudding River discharge. An 
effluent chlorine residual limit is in the new permit for the WOodburn WWTP, with interim 
limits and schedules for implementation in the SFO. A dilution waiver and mass load 
increase will be required to continue discharging to the Pudding River. 

Storage/Seasonal Discharge Alternative 

Storage is an alternative considered as cost-effective for eliminating river discharge during 
July and August An 88-acre lagoon would be required. The lagoon would be emotied 
during the winter months. Mass load increases would be required in the winter. Volume 1 
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Irrigation Reuse Alternative 

Wastewater reclamation through irrigation eliminates river discharge during July and August 
when ammonia limits are too stringent to meet with CUITent treatment technology. It also 
provides other benefits to the community and environment dwing the dry season. The 
proposed irrigation beneficial reuse is to apply reclaimed water to 400 acres of poplar trees. 
Recently, an innovative technology of land application to poplar trees, called the Ecolotree 
·Buffer, has shown promise as a positive effluent beneficial reuse technique. The poplar tree 
root systems provide water and nutrient uptake capacity greater than conventionally irrigated 
crops. Thus, poplar trees are more economical to irrigate than other local crops. The poplar 
tree irrigation falls under agricultural reuse regulations. The poplar trees can be sold to 
wood products industries on a 6- to 10-year cycle. 

Comparison of Alternatives 

Continued discharge to the Pudding River is the preferred alternative except during July and 
August when discharges are , prohibited because of TMDLs. During July and August, 
beneficial reuse irrigation of a poplar tree farm would provide more flexibility than storage 
because the tree root systems can provide additional treatment. Reuse at a poplar tree farm 
is attractive for sludge utilization and yard debris utilization as well. A pilot demonstration 
project is planned. 

Summary 

A new headwor.ks will be included to handle future flows and improve screenings and grit 
removal. The primary clarifiers will be maintained with an additional primary clarifier 
added of equal size to the existing clarifier. Activated sludge with selector technology is the 
recommended secondary .treatment process with ultraviolet radiation as the recommended 
disinfection process. New secondary clarifiers are required with the new secondary 
treatment process. New deep-bed filters are planned to meet summer effluent requirements. 
Reaeration will be required. The primary method of effluent disposal will be discharge to 
the Pudding River with provision.s for 2 ·mo~ths of effluent reuse on poplar trees. These 
recommendations are further developed in Section 7 and during predesign. 
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Planning for Woodburn's 
Wastewater Treatment Facilities 

Introdu.ction 

The City of Woodburn is preparing the facilities plan for itS wastewater treatment sys­
tem. A facilities plan defines the steps that the City should take· to meedts future needs 
for wastewater treatment. It is the result of a planning process that looks at many 
possibilities, considers the advantages and disadvantages of each, and identifies the 
system that can most benefit the com~unity. Once the plan is adopted by the City, it 
will guide operations and improvements to the City's wastewater treatment system · 
through the year 2020. · 

Improvements to the City's system are needed to meet new water quality regulations 
established by the U.S. Environmental Protection Agency (EPA) and the Oregon Depart­
ment of Environmental Quality (J;>EQ) and t~ protect against citizen lawsuits. These · 

. regulations designate wastewater ~tment and discharg~ .standards that mlJst be met to 
protect the Pudding River and pther bodies of water that receiv.e treated wastewater. The 
Citts current system will complete its 20-year d~ign life in the year 2000 and it Win 
not be abie to meet these stringent new standards or the projected ·growth requlrements of 
the City: · 

In addition to upgrading the existing system to meet regulatory requirementS, the facili­
ties plan will provide for· increasing the system's capacity in order to accommodate 

. planned growth in the City. Preparing now for both . of these purposes· is ~ efficient and 
cost-effective planning approach. The plan will enable the City to look ahead to long­
term needs through the year 2020. 

. . 

The {:ity of Woodburn .is committe4. to . providing its citiiens with a system that .is en Vi-
. rQnmentally rewonsible and cost-effective. Public review and comment is· an essential . 
part of the planning proeess.: A number o"r p<)s.sible systems afe being considered for 
meeting the City's ~tment needs.: Optional new technology and mitigation measures 
can also provide additfcmal advantages, such ·as reduced odor .and noise impacts in the 
plant vicinity. All of these alternatives have cost and benefits that ·must be carefully . 
weighed. We welcome your participation in making these decisions. 

The Study· Process and Schedul~ 

The City of Woodburn has hired CH2M HILL, an engineering and environmental 
consulting firm, to hefp prepare the facilities plan. The planning process has the follow­
ing basic steps: 
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1. Define future wastewater treatment needs, based on population and wastewater 
projections and on regulatory requirements. _ 

2. Identify alternative treatment systems that can meet these needs. 

3. Evaluate the alternatives on the basis of cost, environmental impacts, ability to 
construct and operate, and other advantages/disadvantages. 

4. Select the best treatment system for more detailed analysis, and develop a facili-
ties plan. · 

5. Conduct a financial analysis to determine who pays for the improvements and 
how. 

The planning process is currently in the third step:· evaluation of the alternatives. All 
. public comments will be considered in Selecting the alternatives that will be carried 
forward for further analysis. The draft facilities plan is anticipated to be available for 
public .review by November 1994 .. 

Recommendations 

J'}le Wastewater Advisory Committee evaluated the treatment plant siting alternatives and 
the tertiary treatment and effluent disposal options (see Figures 1 through 3). The · 
consensus· of the committee was to recommend the following big-picture alternative with 
two dis.posal options for further development and analysis: 

Issue Alternative 

· Tr.eatment .Plant Site Alternative I-:-Upgrade and Expand EXistirig .Plant 

Tertiary !reatment : Mechanical Filtration 

Effluent DisPQsal during the Option · A:.._ Discharge. to the-Pudding River, with_ 88-
Summer acre sto_rage lagoon for July and August 

Option B-~mgation at Agronomic Application Rates 
for May through October, with 58-acre storage 
lagoon and 300 .acres irrigable land 

Effluent Disposal during the Discliarge to Pudding River 
Winter 
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Treatment Plant Site 

Upgrading and expanding the existing plant (Alternative I) was the preferred treatment 
plant siting alternative because of costs and practicality. The other siting alternatives 
were shown to have many. disadvantages. For instance, addin$ a second, parallel treat­
ment plant to the Sam~ ·site (Alternative II) .would require additional pumping for separate 
treatment of industrial flows. Retaining the existing plant and building a separate plant at 
a new site (Alternative III) would require new pumping facilities for sludge and industrial 
flows, a new force main, and another effluent pipeline. Furthermore, operations and 
maintenance of two sites would be less efficient than for one. · Ab~donment of the 
existing plant and building a new plant at a new site (Alternative IV) would mean losing 
the value of the existing plant and wouid entail dismantling the existing ftlcilities and 
restoring the site to farmland at a significant cost. Moreover, the siting of a new plant 
would likely face public opposition. 

Tertiary Treatment 

Mechanical filtration was found to be a better tertiary treatment option in this case than 
·wetland treatmen~. A wetland treatment system would be approxima~ly 50 percent more 
expensive because. of land ~sts and the cost of ·a lining for the wetland (which is · . 
required by DEQ) without significant added benefit. Uncertainties regarding lorig-~ · 
permitting for ~ntr~l of the wetlands as a treatment facility and conce~s about possible 
effects on the groundwater (City of Woodburn's main drinking water source) also make 
this a less attractive option. · 

Mechanical filtration is a more reliable treatment process and the capacity ofa filtration 
· facility can be· increased more easily. It is estimated to be the·Jeast expensive alterna­
ti~e. The operations staff preferred mechanical filtration. 

Emu~nt D.isposal during the Summer ·. 
0 •• • • • • • 

. POdding Riv~r and Storage~. ·With mechanical filtration ·provided, th~ effluent can be 
discllarged to the Pudding ·River during May, June,. September, and October of the 
summer period. During July and August of. each year, when the effluent ammonia 
requirementS preclude discharge ·to the Pudding River, the effluent would be stored in an 
88~acre lagoon. ·· · 

Irrigation ·at Agronomic Application Rates. Agricultural irrigation wa:s selected as . 
. another via~Ie cilternative for disposal of treatment plant effluent dunng the summer 
period. · This alternative provides nutrie.nt rich water for irrigation in the area at a time . 
when water is becoming a SCCJ.rCC and valuable resource. A 58-acre. storage lagoon would 
be required to store effluent, .a_ssuming roughly 300 acres of land are available for 
irrigation during July and August. FiJtration would be requir.ed for disposal of excess 
wastewater to the Puddi"ng River ~ud~g uie other summer months. 
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Other Alternatives. The other summer disposal alternatives considered-discharge to 
the Willarnette River and a 5-month-capacity storage lagoon -were seen to be too costly. 

Emuent Disposal during the Winter 

Because the DEQ effluent requirements for the winter period are less stringent, it will be 
possible to discharge to the Pudding River with minor modifications to the current 
treatment processes, upgraded and expanded as necessary to replace aging components 
and meet new capacity needs. 

Costs 

Cost opinions were dev~loped based on Environmental Protection Agency (EPA) and 
industry guidelines. The costs were further adjusted to reflect recent local projects such 
as wastewater facilities for the City of McMinnville, Oregon. They costs are 
comparative and not to be used for budgetary purposes. 

The present worth cost in 1997 dollars for Option A -Summer Effluent Disposal to 
Pudding River and Storage was estimated to be $53,300~000 •. For Option B--Summer 
~ffluent D~sposal to Irrigation it ~as estimated to be $5.5,850,0QO. These present worth 
costs are within 15 pejcent of each other, and, therefore, are not consid~red by EPA to 
be significantly different. The non-cost analyses need to be considered in the selection 
process .. The. range of costs for all the ·alternatives was from $55,300,000 to 

r . . 
·-.. .;./ $92,335,000 .. 

( 

Public .Review and Comment 

The City of Woodburn would like to hear public comments on the alternatives now under 
consideration to help decide which should be carried forward for further study. An open 
house will ·be held: for ·this purpose on Jun~ 6~ 1994. A Public Hearing will~ held on 

· . . November 1~, 1994', io h~ .public comment on the.dr#t fac~lifies plan. The public WjU 
be notified_, and additional'information abou~ the p'tojeet will be avhlhi~le before this' 
meeti~g. 

If you would ·like more information or have any comments·a6out the facilities·ptan, 
please call Frank Sinclair, Woodburn Wastewater .Treatment Plant Superintendent, at 
982-5281. 
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ALTERNATIVE II · 

ALTERNATIVE Ill · 
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Existing site co-location with dual 
_treatme·nt process 

Existing site and new site; 
new plant located at new site 

ALTERNATIVE IV I. ~~w.plant at- new site.; abandon 
ex1stmg plant and existing site 
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Figure 1 
Siting Alternatlyes 
City of Woodburn WWTP 
Woodburn, -::'\ 
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MECHANICAL FILTRATION ALTERNATIVE 

' WETLANDTREATMENT ALTERNATIVE 
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New Dechlorination · 

Figure 2 

Effluent 
Disposal 

Tertiary Treatment Alternatives 
City of Woodburn WWTP 
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Alternative I I Upg~ade and-Expa~d Existing Plant at Existing 
Plant Site 

Alternative IT I Existing Site Co-location with Dual Treatment 
Process 

i'-lternative ill I Exis~~ng and New Site; . New Plant Located at 
New Site 

Alter~ative .IV ~New. Plant at New Site; Abandon Existing Plant . 
and Existing: Site 
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Table F2-2 .. 
Advantage~: and Disadvantage$ of Tertiary Treatment Options 

. City of Woodburn Facilities Plan 

· . .Advantages Disadvantages 

Reliably m~ts ~ngent effluent requirements (BODfi'SS • May requ~ chemical additio~ for better particle tloccu· 
less than 10 IJI~) lation 
Less land r~quirementa than other tertiary/disposal treat· • High operation and maintenanCe costs 
ment systems . · • Requires a cl~ll and backwash pumps 
Least:expensjve of tertiary treatment options Effectiveoeu depends heavily on media selected • 
Easily expandable . 

Longer lifespan than a standard effluent filtration sySiem • More expensive ihan a standard effluent filtration sys-
The system can readily reach discharge standards for land tem because of land costs 
application or Winter discharge • Permitting iSSUC$ need to be clarified to ensure long-
Great recreational and educational opportunities for the · term control of the wetlaoda as a treatment component 
community • Heavily dependent on site specifics such as surface and 
Enhances JQCal water quality . . groundwater hydrology, soils, adjacent land use, natural 
Wildlife benefits and u'se resourcC$, and cultural resources 

. Potential c~n of parks with passive recreational oppor· ~ • DEQ requiru lininc 
tttnities and co~siderable community support • Vectors· (mosquitoes) 

• Concerns about m81Ulgement of wetlands above ground-
water 

. =.· . -----.. 



'"0 <: 
~ 0 

(JCl -('l) = 
3 
('l) 

N 
~~­-...1 

..--· 

·~ 

. . 
Disposal and Reuse 
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Table.F2-3 
Advantages: and Uisa~vantages of Disposal and Reuse Options 

· .. City cf Woo~burn Facilities Plan 

.. 
· ' 

Advantages Disadvantages 

• Provides an additional source of irrigatio~ water ricti in • Public concem about consumption of CfOIQ irrig~ 
nutrients with level IV water .. Reduces·.nu\rient"additions to the Pudding River, improving • ·In the futuro DEQ may require filtration; requires filtra-
the water quality tioo for discharge of excess flows 1o the P\14din& lliver 

• Lower than .average operation costs • Aslumea _up ·to 300 acrea of land available to reuse the 

• NonfilterecfW..tcwater can be used. However, filtered effluent 
effluent can be applied to more crops with less ~strictions. • Requires •demand• for water .. Closer to getting .flow out of river • Requirea a storage pond for effluent not used during 

July and Aucust 
. . • PipeliiMIS and reservoir required 

: • Local food pr0ceuors aro reluctant to buy crops that 
have:bad wutewater applied 

. . • If no filtration provided, itorage reaervoir ,si_zc would be 
exceuive .. 

• N'o etlluent requirements for ammonia • 11-mile pipeline . 
• Larger dilution available • 42-inch diameter to meet 50 year design life . 

• Outfall costs 

• Willamene River may eventually become water quality . . 
limited 

·• . Shorter efflue~t pipeline (appwx.imatcly 3/4 mile lon&) • Storage roquirements 

• Stringent effluent ammonia limits 
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Location Alternatives . 
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Location with Dual Treatment 
Process· 

Alternative Ill-Existing and New 
Site; New Plant Located at New 
Site 

Alternative IV- New Plant and 
New Site; Abandon Existing Plant 
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Table F2-4 
Advantages and Disadvantag~ of Alternatives 

City of Woodburn Facilities Plan 

' . 
. Advantages Disadvantages 

Retains the value ·of the exiatiJl& atructurM: digelters. • Greater clilturbaace ofdowntOWD area during collection 
drying. beds, ..o.da. clarifiers. emergeocy 1-cooo system expusioo 
Does not require a sludge pump Jtatioa and force main to · 
the existing plant . 
Close to Pudding River for effluent di~eharge . 
Can pipe illduStri&l wastewater with ~inestic 
Cost savinp of overall plant upgrade and. e~on venus 
mainte~ &ncl. &radual replacement of 20 year old plant · 
components 
Public acceptance of existing treatment site 

Retains the value of the existing •tructurea • Requires pumpinc from industria for separate treatment 
Does not require a sludge p~p station and force main to of iodustrialflowa_at atw procea 
the existing plant · • Greater disturbaDce of downtown area during collection 
Close to·exiitini Pudding River outfall syateme~n 
Public acceptance of existing lite 

Retains value of the exiMing structurM • Requires pumping ·from industries for separate treatment 
Close to existing PUdding River outfall for existing plant of majority of industrial flows at the lite 
Closer· to Willamette River • Requires pumping.flows from existing plant (new force 
Closer to other communities who might·ah~ ~ervi901 maiD)· to aew localioa 
Cotlld be f~ by giavity • Requires a lluclge pump ltalioo aud force maio to the 
Closer to the ~w customers of the ~dding River Service exiltia& plant 
Area • ltequirN a teparate effluent pipeline to dilpole with 

' . exiltia& plant effluent · 

• Requires operatiooa aod maintenance ltaff to work at 
two plant litea 

' . • Public oppolitioa to oew lite (not in my bllckyard) 
.. . 

Closer to Willamette River • Require~ pumpin& an flows (new force main) to new 
Closer to otlier commuoitiu who miabt lhare aervicu location 
Can pipe industrial wastewater with domestic • Farther away from Pudding River outfall 

• Value of uilliag plant lost; also must return sire to pre: 
exiJtin& cooditioas 

• Public opposition to new site (not in my backyard) 

,...._'..,, ~. 
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( · Table F2·5. Summary of Preliminary Cost Opinions in 1994 Dollars 
\": 

Alternatives Capital Costs 

I· Upgrade and Expand Existing Plant 
Mechanical Filtration,Pudding River Outfall $40,865;200 
WoUands, Pudding River Outfall . . $62,943,900 
Etnuent Irrigation $41,352,700 
VViilamette RiVer Discharge $56,341,600 

I· Existing Site, Co-locate (Dual Treatment) 
Mechanical Filtration,Pudding River Outfall $41,791,4n 
Wetlands, Pudding River Outfall . $63,179.791 
Effluent Irrigation $45,012,043 
Willamette River Discharge $53,319,913 

11.1 ·New Pl~nt Located at New Site, Maintain Existing 
MechanJCal Flltration,Pudding River Outfall $45,600,119 
Wetla(MSs, Pudding River Outfall 
Effluent lnigation 

. . $63,886,689 
$46,005,259 

Witlamette River Discharge . . $51 ,8~9,759 
/1.2_ . ·New Piant Located at New Site~. Upgrade Existing . : 
Mechanical Filtration,Pudding River Outfall $47,820,869 
Wetlands, Pudding River Outfall $67,028,139 
Effluent Irrigation $50,070,109 
Wiltamette River Discharge $55,954,609 

IV· New Plant At New ~Jte, Abandon Existing Site 
Mechailical Filtration,PUdding River Outfall · $57,442,761 
Wetlands, Pudding River Outfall $75,255,461 
Effluent Irrigation · $54,366,261 
Willamet.te River Discharge . $63,242,800 . . . . 

4/15194 11 :45 AM Page 1 

Present Worth Total Present 
O&M Costs Worth Costs 

$5,925,245 ~*790,445 
$5,740,945 $68,684,845 
$7,639~35 $48,991 ,935 
$8,505,445 $64,847,045 

$6,092,037 $47,883,513 
$5,907,737 $69,087,528 
$7,806,027 $52,818,070 
$8,672,237 $61,992,150 

$7,820,125 $53,420,245 
. $7,346,198 $71,232,887 
: $9.741,1n $55',746,438 
~10,138,343 . $62,028; 102 

$8,138,043 . $55,958,912 
$7,664,116 $74,692,255 

$10,059,094 $60~129,203 
$9,488,686 $65,443,295 

$5,925,245 $63,368,006 
$5,740,945 $80,996,406 . 
$7,639,235 $62,005,496 
$8,505,445 $71,748,245 

Volume 

Page 

. .·. 
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Table F2-6. Summa!'Y of Preliminary Cost Opinions In 1997 Oollari 
( 

.. 

Present Worth Total Present 
Alternatives Capital Costs ·o&M Costs Worth Costs 

I· Upgrade ~nd Expand Existing Plant 
1-Mechanical Altration,Pudding River Outfall $46,586,328 $6,754,779 $53,341,107 
1- Wetlands, Pudding River Outfall $71 ,756,046 . $6,544,6.77 $78,300,723 
r- Efftuem Irrigation $4 7,142,078 $8,708,728 $55,850,808 
1-Willamette. River Discharge $64,229,424 $9,696,207 $73,925,631 

· I· Existing Site, Co-/ocate (Dual Treatment) 
. II- Mechanical Flltration,Pudding River Outfall $47,642,284 $6,944,922 $54,587,205 

U -Wetlands, Pudding River Outfall 
. $72,024,962 $6,734,820 $78,759,,782 

Q - Effluent Irrigation $51,313,730 $8,898,870 • $60,212,600 
II-VVillamette River Oischar~e $60,784,701 $9,886,350 $70,671,051 

11.1• New Plant Located at New Site, Maintain Existing 
111.1-Mec:hanlcal Flltration,Pudding River Outfall $51,984,1~6 $8,914,943 '$60,899,079 
111.1 - Wetlands, .Pudding River Outfall $72,830,826 $8,374,666 $8~ ,205,491 
m.1 - Efftuent Irrigation $52,445,995 $11,104,941 -$83,550,937 
111.1 - Wlllamette River Olscharge . $59,154,325 $1.1,557,711 .$70,712,038 
IIU ·New Plant Located at New Site, Upgrade Existing 
10.2 - Mechanical Filtration,Puddlng River Outfall $54,515,791 $9,277,369 $63,793,160 
111.2 -Wetlands, Pudding River Outfall $76,412,079 $8,737,092 $85,149,170 
10.2 - Efftuent Irrigation · · $57,079,924 $11,467,367 $68,547,292 
10.2-Wlllamette 'River Discharge $63,788,254 $10,817,101 $74,605,356 

(. 

N ·New Plant At New Site, Abandon Existing Site 
rv-MeCharilcat Filtratlon,Puddlng·River Outfall . $65,484,747 $6,754,779 $72,239,528 
fV·- Wetl~nds, Pudding River Outfall ~\ $85,791,225 $6,544,677 $92.335,902 
rv- Effluent lnfgatlon $61,977,537 $8,708,728 $70,686,265 
rv- Wdlametle River Discharge $72,096,792 $9,696,207 $81 ,792,999 
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Table F2-7. Ranking of Alternatives by Ascending P'"'limlnary _~ OpinloOJ ln.18i7 Dol'-rs 
.. . . 

•,. \ ! Present Worth : " 
Ranking By 1997 Cost Opinions : .. ' : Capital. Costs O&MCost$ 

I - Mechanical Filtration,Pudding River Outfall $46,586,328 $6,7~.779 · 
II - Mechanical Filtratlon,Pudding River Outfall I $47,642,284 . $6;944,922 
I - Effluent Irrigation $471142,078. $8;708,728 
II - Effluent Irrigation $51,313,730 $8,898,870 

I 'i·!: ~!:~~'1.!~! Ei~r2t!o.!'J?~~dl'!1J~'!.e! Q~t!aJ.! ____ .:.. __ $51,984136 _____ t.,; __ .;_ ~~~!~~~-
111.1 - Effluent Irrigation . 
111.2- Mechanical Flltratlon,Puddlng River Ol,ltfall 
111.2- Effluent lrrig_ation 
II - Willamette River Disch(1rge 
IV - Effluent Irrigation 
111.1 - Willamette River Discharge 
IV - Mechanical Filtration, Pudding River Outfall · .. · 
I - Willamette River Discharge 
111.2- Willamette River Discharge 
I - Wetland'>, Pudding River Outfall 
II- Wetlan~s. Pudding River.Outfall 
111.1 - Wetlands, Pudding ~iver Outfall 
IV - Willamette River Discharge 
111.2- Wetlands, Pudding River OUtfall 
IV· Wetlands, Pudding River Outfall 
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$52,«5,995 $11.1~.941 
$54,515;791 $9,277,369 

; 
$57 ,0!9.924 $11 • .a1 .38r ., . $60,784,701 $9,886,350 

' $61,977,537 $8,708,728 . 

r 
$59,_154,325' $11 ,557 '71.1 
$65,484,747 $6,754,779 

' · $9,696,207 $64,229,424 
$63,788,254 $10,817;1()1 
$71,756.046 $6,544,677 . . 
$72,024,962 $6,734,820 . 
$72,83.0,826 .$8,374,666 

.. $72,096,792 $9,696,207 
: I $76,412·,079 $8,737,092 

~5.791,225 $6,544,677 

- . . 
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Total Present · Percent · · Rank 
Worth Costs·· Differen.ce Number 

' 

·$S3,341,107 : 0% 1 
.$54.587,205 -2% 2 
$55;850,806 -5% 3 
$60,212,600 -13% 4 

_ ~o.t~!JJI9_ ·14% 5 1------- -----: 
$63,550,937 -19% 6 
$63,793,160 ' -20% 7 

. $68,547,292 -29% 8 
$70,671,051 -32% 9 
$70,688_,265 -33% 10 
$70,712,036 -33% 11 
J72,239,526 -35% 12, 
:.$73,925,631 -39% 13 
$74,605,356 -40% 14 
$78,300,723 -47% 15 
$78,759,782 -48% 16 
$81,205,491 -52% 17 
$81,792,999 -53% 18 
$85,149,170 -60% 19 
$92,335,902 -73% 20 

-----
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SUMMARY .OF AlTERNATIVE 1:· 

UPGRADE AND EXPANO.EXISTINC:fPLANT AT EXISTING SITE 

COMPONENT INSTALLED "CONSTRUCTION C~TS 

MECHANICAL FILTRATION · OUTFAU TO PUDDING RIVER 

UNIT PROCEss 

HEADWORKS 

PRIMARY CLARIFIERS 

AERATION BASINS 

SECONDAR't CLARIAERS 

EFFLUENT FIL TEAS 

CHLORINATIONIOECHLOR 

SUMMER STORAGE 12 mol 

SOLIDS HANDLING 

DOWNTOWN COLLE~TION IMP 

PUDDING RIVER OUTfALL . 

sus:roTAL 1: 

" 

NON-COMPONENT COSTS 

PIPING@ 12% 

ELECTRICAL , I&C @ 15% 

SITE PREPARATION @ 5% 

PLANT REHAB @ 20% 

SUBTOTAL 2: 

NON-CONSTRUCTION COSTS 

SUPERVISION @ 15% 

ALT. I 

$1,900,000 

$1,400,000 

$2,500,000 

$2,200,000 

$1 ,900,000 

$1 ,100,000 

$4,500,000 

$3,200,000 

uoo,ooo 
$850,000 

$20,350,000 

$2.442,000 

$3,052,500 

$1 ,017,500 

$3,170,000 

n .ss2.ooo 

$4,504,800 

CONTINGENCIES @'29% $6,006,400 

SUBTOTAL 3~ . $10,51T ,200 

LAND COST: SUBTOTAL 4: 

CAPITAL COST (INCl. LANDI: 

P.W. O&M: 

TOTAL PROJECT (1994 $): 

$322,000 

$40,865,200 

$5,925,245 

:tt=:.':!fM1:~9.;~?.>·%\: 

VoJul)]e 
Page ----:J__ 
~ 
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Page 

SUMMARY OF ALTERNATIVE 1: 
UPGRADE AND EXPAND ~XISTING PLANT AT EXISTING SITE 

COMPONENT INSTAllED CONSTRUCTJON COSTS 

EFFLUENT IRRIGATION WITH PUDDING RIVER OUTFALL 

UNIT PROCESS 

HEADWORKS 

PRIMARY CLARIFIERS 

AERATION BASINS 

SECONDARY CLARIFIERS 

CHLORINATION/OECHLOR 

EFFLUENT FILTERS 

EFFLUENT IRRIGATION 

SOUDS HANDLING 

DOWNTOWN COUECTION IMP 

PUDDING RIVER OUTFALL 

NON-COMPONENT COSTS 

PIPING 0 12% 

SUBTOTAL 1: 

ELECTRICAL AND I&C @ 15% 

SITE PREPARATION @ 5% 

PLANT REHAB @ 20% 

SUBTOTAL 2: 

NON.CONSTRUCTJON COSTS 

SUPERVISION @ 15% 

CONTINGENCIES @ 20% 

SUBTOTAL 3: 

. LAND COST: · SUBTOTAL 4 : 

. ·CAPn:AL COST CINCl. LANDt: 

P.W: O&M: 

TOTAL PROJECT 11994 $1: 

ALT. I 

$1,900,000 

$1,400,000 

$2,500,000 

$2,200,000 

$1 , 100,000 . 

$1,900,000 

$o4,450,000 

$3,200,000 

$800,000 

$850,000 

U0,300,000 

$1 ,902,~ 

'$2,377,500 

$792,500 

$3,170,000 

.U .242,000 

$4,281,300 

$5,708,400 

$9,989,700 

$2,iu t ;ooo 

t41 ,352: 7oo 

t7,639,23S 

1ratuif.ii.iJ1Em~ 
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Section 6 

Solids Management Alternatives 

Introduction 

·· The solids management alternativeS available to the Woodburn Wastewater. Treatment Plant 
(WWTP) are discussed in this section. These alternatives encompass in-plant solids processing 
and biosolids disposal or reuse. A broad range of potential methods were screened according to 
their applicability to w oodbum. Those that passed the screening were developed into 
alternatives and .evaluated (urther. The evaluatio~ included: · 

• Compatibility with the viable liquid treatment processes 
• Potential to reuse e~sting plant facilities 
• Compatibility with the surrounding predominant agricultural land uses 

Screening of Methods 

Thickening 

Thickening-of primary treatment sludge and secondary treatment waste sludge will be part of any 
overall solids processing scheme. Previous experience has shown that thicken.it)g is a cost­
effective component for most solids management programs because it minimizes the· sizes of the 
other components. The plant currently allows primary sludge to thicken in the primary clarifiers; 
this thickened sludge is pumped directly to anaerobic digestion. Secondary waste sludge can 
either be co-thickened in the primary clarifier or wasted directly to the lagoon. Currently the 
waste sludge is normally wasted to the Ia·goon and allowed to accumulate. Because allowing 
ptimary sludge to thicken in the primary cl~ers has been suc~ssful at W oodbum, and this 
practice eliminates a separate thickening process step, this analysis assumes that the practice will 
contitiue. Because of the emergency-only aspect of diverting waste sludge to the lagoon, and the 
difficulty of co-settling by gravity a waste activate4 sludge (WAS) such as will be produced by 
the new secondary treatment facilities, this analysis also assumes that separate WAS thickening 
facilities will be provided. Candidate WAS thickening methods include gravity belt, centrifuge, 
and rotary screen thickeners. These are all mechanical methods and require similar facilities 
construction. Preliminary design of facilities should consider the options, keeping in mind 
associated facilities such as stabilization and dewatering, if used. For cost esti~ating purposes, 
the evaluation of overall solids management options assumed gravity belt WAS thickening. 

Stabilization 

A~robic and anaerobic digeEtic!l P..nd lime ~t2bilivtio!l 3l'e the three cand.i.date stabilization 
methods for achieving pathogen and vector attraction reduction criteria to allow biosolids to be 
beneficially reused through methods such as agricultural land application. Anaerobic digestion is 
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currently used at Woodburn and is generally cost effective over aerobic digestion for this size 
plant Because of the existing inves~nt in anaerobic digestion that can be reused in the future, 
and because of odor concerns associated with lime stabilization, continuing anaerobic digestion 
through construction of additional tankage is recommended. 

Dewatering 

Dewatering consists of . converting biosolids from a liq~d to a solid material consistency. 
Common methods qf dewaterlDg include natural methods such as the plant's existing drying beds 
. and ~hanical methodS such as belt filter presses, centrifuges, and chamber filter presses. 
~ of the overall solids manag~ment alterrultives require dewatering t9 support ultimate 
reuse or disposal methods. In this ·evaluaiio.n it was assumed that, where dewatering was 
required, a mechanical method such as belt filter presses or centrifuges w.ould be used. 
Additional drying beds are considered impractical because of the larg~ site area required and 
because of odor problems associated with the existing drying beds~· Continuous processes such as 
belt presses and centrifuges are also preferred over a batch process such as a chamber press and 
are generally cost effective for a plant the size of Woodb\un. For cost estimating purposes, the 
evaluation of overall solids management alternatives assumes belt filter presses. 

Composting 

Several methods. of composting are commonly used to stabilize sludge at municipal wastewater 
treatment facilities. These methods include aerated static pile, windrow, and. in-vessel 
composting. Compost;ing involves dewatering sludge and then adding amendments (for 
example, sawdust, wood chips, or ground yard debris) to the sludge to produce a material that 
allows air to penetr;Ue int() the pile. Sludge stabilization occurs within windrows or a compost 
pil~ by aerobic bacteria generating heat as they stabilize the sludge. 

Sludge composting adds to the cost of sludge processing becaUse of the material handling of the 
amendment and compost, but corilposting produces a Class A product that has a marketable 
value. The City of Woodburn cwrently parti.cipates in a yard debris program where citizens are 
allowed to bring yard debris, PrimarilY leaves, to the treatment plant where the debris is ground 
and stored on a portion of the plant' s drying beds. A biosolids/yard debris co-composting 
operation is therefore a realistic overall solids management alternative for the City. The primary 
technology candidates for such a program include either windrow or static pile composting of 
mechanically dewatered biosolids and the ground yard debris using the existing drying beds as a 
composting surface. 

Incineration 

Incineration involves high temperature combustion of sludge. In addition to air quality and ash 
disposal permitting difficulties, and the fact incineration is best suited for continuous (24 hour 
per day) operation, incineration is generally not economically feasible for a facility the size of the 
Woodburn WWTP. Also, DEQ discourages incineration a&-evidenced by their stated goal of 
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100 pe~nt beneficial reuse of biosolids in Oregon. For these reasons. incineration is not 
considered further. 

Heat Drying 

This option wo~d involve dewatering and drying biosolids with a high-temperature dryer to 
rell)ove moisture.. This option would involve air permitting,. would significantly increase the 
complexity of current operations, and (like incineration) is best suited to continuous operation. 
Also, heat drying is not generally economically feasible for a facility the size of the Woodburn 
WWTP. For th~ reasons, heat drying is not considered further. 

Evaluation of Alternatives 

Development of Alternatives 

The City and CH2M HILl- met on October 17, 1994, to discuss candidate solids processing, 
reuse, and disposal methods and to combine the various methods into realistic overall solids 
management altem~ves, which included: 

• 
• 
• 

Liquid Land Application of Digested Biosolids 
Land Application of Dewatered Digested Biosolids · 
Composting 

The'most realistic configuration for each alternative was developed based on the compatibility of 
the ,proposed solids processes with proposed liquids processes, available land area at the plant 
site; and cooperative reuse/disposal po_tential in conjunction with the proposed poplar tree water 
reclamation irrigation program. 'ibese alternatives and a No-Action Alternative were evaluated 
and compared, as described below. 

No-Action Altemativ~ 

. The existing solids handling method includes anaerobic digestion, drying bed storage, and 
dewatering of primary treatment sludge followed by land application on MacLaren fields. The 
design intent was for waste sludge from the secondaJy treatment system to be co-settled with 
primary sludge in the primary clarifiers and digested, dewatered, and land applied as is done with 
primary sludge. However, higher than anticipated wastewater loadiilgs have overloaded various 
plant processes, including the ability to handle secondary treatment waste sludge in the intended 
manner. As a result, secondary waste sludge has historically been sent to the lagoon and allowed 
to accumulate. 

Continuation of the existing system in the short- and long-term is not possible for the following 
reasons. First, the lagoon is needed for emergency wastewater storage and treatment currently 
and in the future wastewater plan, thus precluding its continued use for waste sludge handling. 
Second, although the existing digesters are adequate for existing primary sludge loads, they will 
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require expansion to handle future primary and waste sludge loads 'in order to be in compliance 
with federal and state stabilization requirements. Third, additional land application area will also 
be required for biosolids anticipated from future wasteloads and from current waste sludge 
loadings if they are included. 

Because of these capacity limitations, a No-Action Alternative is not possible.· Alternatives 1. 2. 
and 3 below depict various scenarios that provide the necessary capacity expansion of _the. 
existing digestion and land applicatioll methods~ 

Alternative 1: Land Application. of Liquid Digested Biosollds 

This alternative applies land application of liquid digested biosolids on the reclaimed water 
irrigation site for poplar trees. New facilities at the treatment plant would include WAS 
thickening, a new anaerobic digestion tank, and a liquid sludge storage lagoon. WAS thickening 
could be constructed in part of the building associated with the addition of one new 612,000-
gallon primary anaerobic digestion tank. The new digester would work in conjunction with the 
existing primary digester; the existing secondary digester would remain in service as a secondary 
tank. Liquid digested biosolids would be pumped directly to land application or to a lagoon for 
storage during wet weather when land application is not possible. Land application of biosolids 
could either be performed by truck, or, if the logistics of the land application site are favorable, 
by sprinkler system. 

A significant design consideration will be the actual land application site configuration and how 
it will detennine the optimum method of biosolids appli~ation. Preliminary calculations indicate 
that including biosolids may push the nutrient loading of the land application site near maximum 
liniits. 1berefore, design should consider both wastewater and biosolids considerations carefully. 
Inclusion of biosolids would, however, be beneficial to the site beca11Se it would lessen reliance 
on commercial fertilizer, particularly for younger trees. !'basing opportunities include the WAS 
thickening process and storage lagoon. 

Alternative 2: Land Application of Dewatered Biosolids 

This alternative includes WAS thickening and expanded anaerobic digestion facilities identical 
to Alternative I. Digested biosolids would then be mechanically dewatered using equipment 
such as belt filter presses or centrifuges. The resulting dewatered cake would then either be 
loaded directly into a land application vehicle for spreading or deposited on existing drying beds 
for storage during wet weather. The cake would be applied to the poplar tree water reclamation 
site by spreader truck or manure spreader. 

As with Alternative 1, the siting details of the land application area will determine the details of 
the land application program. Although nutrient loading will not be as critical with this 
alternative because of the lower nitrogen content of a dewatered cake, application area design 
must still carefully consider both wastewater and biosolids. 
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This alternative includes WAS · tbic~ening, ~xpanded anaerobic digestion, and mechanical 
dewate~g facilities identical to Al~ative 2. Dewatered biosolids would be mixed with . . . 
ground yard debris, which then would be composted by windrow or aerated static pile on the 
existing asphalt drying beds. The composted product could be spread on the wastewater land 
application site or marketed in the ~mmunity. The material would have value as a mulch, soil 
conditioner or a component in topsojl inixtures~ · , · · 

Other Process Issues 

WAS. thickening and anaerobic digestion facilities are identical for Alternatives 1, 2, and 3. As 
discussed previously, several candidate WAS thickening technologies exist. This evaluation and 
its associated cost estimate assume gravity belt thickening will be used because of its general 
cost effectiveness and simplicity and because it doeS not have to be operated continually. 
Further project implementation phases could evaluate alternative technologies if the City desires. 
Similarly, alternative anaerobic digester configurations coUld be evaluated for providing the 
additional612,000 gallons of tankage required at design conditions 

Sludge storage is a necessary component of any land application alternative during wet weather 
when field access is restricted. The· alternatives, therefore, employ liquid biosolids storage in 
lagoons or dewatered cake storage (piled mechanically) in the existing drying beds. Exact 
storage configuration is another design related issue that should be considered early in the 
predesign phase of the proposed facilities. 

Alternative 3 includes co-composting ofbiosolids and yard debris, and addresses the City's yard 
debris disposal program which the City plans on_ continuing. Under Alternatives 1 and 2, yard 
debris could be applied to the poplar tree water reclamation site directly as a metf,od of disposal. 
The cost of yard debris application, however, was not included in Alternatives 1 and 2. 
Alternative 3 does not include the costs of land spreading the compost product because of the 
potential value of the product for ot.bC:r uses; · 

Cost Evaluation 

Table 6-1 presents current day capital, mid-point of study period O&M, and present worth values 
for the three alternatives. Alternative 1, liquid land application, is the most cost effective of the 
three alternatives. Comparison of Alternatives 1 and 2 illustrates that the additional capital cost 
of dewatering is not offset by a signific~t reduction in land application costs. Alternative 3, 
composting, has the highest capital and O&M cost. Costs include 23 percent for legal, 
administration, and engineering and a 15 percent contingency. 

Non-Cost Evaluation 

Solids management Alternatives I, 2, and 3 were evaluated and compared with regard to the 
following non-cost issues: ease of implementation, operations and maintenance (O&M), 
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Woodburn Solidi Mana emeQt AlternUIY.a CostS 

WAS Anaerobic 
'• 

Tbkkenlng Digestion Dewater Com ··- Stonge 
Alternative 1-Land Application of Uquld Digested BkMiollds 

Capital 1924000 3,016000 722.000 
O&M 25,500 17000 20.200 

Altunative 2-Land AppUc:adon of Dewatend 01, ested BIGsollds 
1-- Capital 1.924,000 . 3,016 ()()() 2 855000 

O&M 25,500 17000 70,600 2.SOO 

Ah~rnative 3-Com .. _ 

Capital 1924000 3 '016000 2 855,000 345,000 
O&M 25,500 17,000 70600 181,600 

' 5DB7.DOC 
'\ . . ! 

Lad Praeat-
Application Totals Worth Colt 

5.662.000 s.662.ooo 
181.000 243,700 2.244.000 

?GR.:: RnA 

125,000 7,920,000 7,920._000 
'61.100 176,700 . 1,627,000 

9,547,000 

8 140000 8.140.000 
294,700 . 2.714,000 

10,1S4,000 
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performance reliability, flexibility, energy use and resource recovery, and enviroru:nental 
impacts. The results are discussed below and summarized in Table 6-2. 

Ease oflmplement(l/iOn 

All alternatives are relatively easy to implement given existing practices at the plant and are rated 
eqUally. Alternatives 1 and 2 rely. on the development of the poplar tree water reclaination site, 
but they would be easy to implement on~ the site were developed. Similarly, Alternative 3 
would be easy to implement if wastewater reuse were on the poplar tree site. All alternatives 
would be impacted negatively if a wastewater land application site were not implemented 
because other land application sites or markets for compost would have to be developed . . 

· Operations and MainteMnce Cluuacteristics 

Alternatives 2 and 3 are more O&M intensive because of the additional process complexity of 
dewatering and composting. 

Performance RelUzbUity 

The component unit processes of all the alternatives are fairly simple and are, therefore, rated 
equally. Tradeoffs exist between more unit processes in Alternatives 2 and 3 versus the larger 
volume of material handled in Alternative 1. 

Flexibility . 

Flexibility is rated higher for Alternatives 2 and 3 because the biosolids end products, cake or 
compost, have more potential reuse opportunities. 

Energy Use And Resource Recovery 

The alternatives are siniilar in energy use because of tradeoffs between the energy requirements 
for volume reduction and the energy required for transport of e1,1d product to reUse. · 

Environmental Impacts 

All alternatives include beneficial reuse of biosolids. Odor at the plant site would be the major 
concern in alternatives 2 and 3 because of cake storage and/or composting activities. Odor at the 
land application site will be the major concern for Alternative 1. 
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Table_6-2 
Non-Cost Evalation Suiwwu-,. 

Altemadve 1 Altenaadve .2 
UquidLuacl DewateriD& Land Alterudve 3 

Impact Criteria Applkation · Application Com 
Ease of imDlemcntation 0 0 0 
O&M cbaracteristics +· 0 0 
Performance reliability ., 0 0 0 
Flexibilitv 0. + + 
EDertvuse 0 0 0 
Eovironmental imPacts o, 0 0 
Overall system opdon biJpac:t . +1 +1 +1 

Alternative Selection 

Alternative 1, Liquid Land Application of Biosolids, is the recommended alternative becaUse it is 
the least costly alternative on a capital and total present worth basis and it is equivalent to the 
other alternatives from the standpoint of the Non-Cost Evaluation (see Table 6-2). 

Biosollds Information 

The W oodbum WWfP biosolid:; are of good quality with regard to metals, which enhances their 
land application potential. See Section 2 for a discussion of solids quality information. Only 
limi~ biosolids indicator organism testing for pathogens is available to demonstrate 
compliance with pathogen reduction req~Jirements. The anaerobic digestion process does, 
however, meet the minimuni processing requirement of a 15-day digestion time, and the 
expanded facilities must be desigtied to do so as well. 
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Table6-3 
Solids Quandty Projedlons 

Total Ulldigested 
Plant Flow Primary WAS Sludee Digested 

CoDditioa - (mcd) (lbldry) Obldry) (lbldry) Obi dry) 

Average Dry W eatbc:r S.037 7432 5451 12883 7896 

Maximum Month Dry Weather 6.228 10282 7549 17831 10694 

Maximum Month Wet Wcathet 8.772 6069 S803 11812 7277 

Peak Day 11.747 12100 12801 24901 15400 

Allowable biosolids application rates are determined based on the nutrient content of the 
biosolids and the nutrient uptake rate of the crop. The nutrient content of a biosolid is 
significantly impacted by the way in which it is processed. For instance, dewatering will 
significantly reduce the nitrogen content of a biosolid because a majority of the ammonia will be 
lost with the liquid fraction as it is removed. Also, the addition of secondary sludge into the 
solids processing scheme will impact the resultant nutrient content The appropriate loading rate 
and corresponding site requirements will be determined based on actual nutrient content that is 
_produced and the crop that is being grown. 
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Section 7 

Recommended Wastewater Management Plan 

Introduction 

This section summarizes the findings and conclusions of the wastewater facilities planning 
and presents the recommended wastewater management program for the City of W oodbum. 

Included is a summary of the recommended wastewater system improvements, a recom­
mended phasing plan, a summary of the implementation issues, and a schedule to complete 
the program. 

Summary of Recommended Facilities 

Section S presented the evaluation of wastewater treatment and disposal options considered 
appropriate to satisfy the facility planning criteria outlined in . Section 4 and to meet the 
overall needs and objectives of the City. Section 6 presented a similar evaluation of solids 
processing and disposal alternatives. Each alternative was evaluated considering technical 
feasibility, environmental impacts, and costs in order to select the most cost-effective and 
environmentally sound system for the City. The recommended wastewater treatment and 
disposal program for the City includes the following facilities: 

Liquid Treatment and Effluent Disposal 

• New headwork.s with screening and vortex grit removal 
• One additional primary clari~er 
• Modified RBC basins to become future phosphorus removal selector basins, if 

needed 
• Three new activated slu_dge basins .with anoxic selectors for ammonia removal 
• New blower building 
• Three new secondary clarifiers 
• Return and waste sludge pump station 
• Chemical addition 
• New deep bed filters 
• UV disinfection and sodium hypochlorite 
• Effiuent reaeration 
• Plant water system 
• Effluent flume 
• New outfall 

• ., 
Poplar tree reclai~ water irrigation system for July and August 
New ode: co::t:~l fer h~wcrb: and colies bcilc!ing -
New administration building Volume 1 - ---• 
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• Modifications to the existing administration/lab building 

Solids Manag~ment . 

• Waste activated sludge thickening 
• Anaerobic .digestion 
• Biosolids storage and land application 

. Project Phasing 

The facilities identified for the wastewater treatment plant will ultimately be necessary to 
meet the effluent discharge requirements. The facilities will be implemented in two phases as 
recommended by the wastewater Advisory Committee, because of funding COI)$traints and 
unknowns related to future growth. Two out of three units will be implemented in Phase 1 
whenever possible. 

Description of Recommended Facilities 

Preliminary Treatment 

Existing preliminary treatment consists of in-channel comminutors followed by a vortex grit 
unit. Plant staff have reported consistently low grit removal efficiencies as indicated by 
accumulation of large quantities of grit in the dig~sters. The headworks is already 
experiencing flows greater than design. A new headworks facility is recommended with two 
in-channel coarse rotary screens with screw conveyors and compactors, one mechanical 
screen, and a new 16-foot diameter vortex grit unit to serve both Phases 1 and 2 a waiver 
from the redundancy and reliability requirement for a minimum of 2 grit units is required (the 
smaller existing vortex grit unit may be used for septage) . . A building would be provided to 
enclose the screens and screenings and grit handling equipment in order to control odors. 
Odor scrubbing of offgases is provi<led .for this building.. The structure would include a 
drive-through facility to load grit and screenings onto trucks for offsite disposal. 

Primary Treatment 

The existing clarifiers have adequate capacity for Phase 1. One additional unit of similar 
dimensions is recommended for Phase 2. During predesign, the reliability and condition of 
the primary clarifier mechanisms and other primary treatment equipment should be evaluated 
to determine the remaining life and need for repairs. 

Biological Secondary Treatment 

An activated sludge system with anoxic and aerobic zones and flexible primary effluent and 
recycle routing is recoaliu.en<!cd for the '.V oo~bU11t' WWTP. The flexibility to provide an 
anaerobic zone in the future is also recommended. The existing RBC basins would be 
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converted into anaerobic reactors, intended to be part of a biological phosphorus removal 
process, if needed by future effluent phosphorus limits. A total of three new aeration basins 
(two in Phase 1 and one more in Phase 2) would be constructed, with approximately 30 
percent of the new volume allocated to anaerobic/anoxic zones. Provision of additional 
anaerobic/anoxic volume in the new basins is necessary because the c:ombined volume of the 
existing RBC b~ins is only about 280,000 gallons, which may not be adequate for nutrient 
removal purposes. Flexibility would be provided to route the primary effluent and RAS 
either directly to the new aeration bas~ or to the RBC basins converted to. anaerobic zones. 
Similarly, both aer:ation and m.ixilig capabilities would be provided in a portion of the new 
basins to provide limited variation in. the aerated and non-aerated· volume fractions. 
Sufficient aerobic volume would be maintained to achieve near-complete nitrification year­
round, except in July and August when there would be no discharge tO the river, should 
ammonia be an issue in the mixing zone year-round. ' 

It is expected that the system would initially be operated as an activated sludge process with 
an anoxic selector designed to remove ammonia and to promote sludge settleability by 
controlling filamentous bulking. The anaerobic zone (existing RBC basins) would be by­
passed in this mode, and mixed liquor recycle (MLR) may or may not be required (this 
should be determined during predesign based on reliable influent nitrogen characterization). 
The anaerobic zones and MLR would be included in the process for phosphorus and nitrogen 
removal, respectively, as required to comply with anticipated ' future iegulations. MLR 
pumps may be installed at a later date. Some flexibility would be provided in the MLR 
discharge location to allow variation of anaerobic/anoxic votume fractions. 

The diurnal peak oxygen requirements are based on an assumed loading peaking factor of 
1.5. This factor is subject to change pending detennination ot' diurnal variation in influent 
flow and characteristics. Sizing of process air blowers will be based on the diurnal peak 
oxygen requirement Centrifugal blowers with adjustable speed drives are recommended 
along with a fine bubble diffuser system. Anaerobic and anoxic zones would be equipped 
with submersible mixers in Phases 1 and 2. The anaerobic zones will need mixers whenever 
they are implemented, which will probably not ~ur in Phases 1 or 2. Additional analysis 
will be conducted d~g predesign. . · 

Retrofit of ·the existing RBC basins will involve removal of the shafts and the media and 
installation of new mixers to keep solids in suspension without aeration. It is desirable to 
leave the existing covers and aeration equipment in place to provide odor containment and 
process flexibility. 

Secondary Clarification 

The existing secondary clarifiers have a sidewater depth of only about 10 feet and are 
therefore not effective at higher overflow rates. These will be replaced with three new deep 
circular secondary clarifiers (two in Phase 1 and one more in Phase 2) having a sidewater 
depth around 16 feet. Each clarifier would have a diameter of 7 5 feet The proposed three 
clarifiers do not meet the redundancy and reliati.!.it"f· critcri:1 af "15 perce::t of de!;ign !low 
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capacity with largest unit out of service." However, three clarifiers are more economical to 
construct than four. 

Chemical Addition/Coagulation · 

Modular inline chemical injection equipment would be incorporated at appropriate locations 
to allow addition of various coagulation/flocculation chemicals to the secondar}r clarifier 
influent or filter influent, now or in the future. Flexibility to. vary chemical dose(s) according 
to the filter influent quality and the reuse/disposal method would be _provided. Metering 
pumps and blending equipment will be installed and will discharge to ·chemical injection 
nozzles. An in-line static mixer would be provided downstream of the nozzles. 

-Tertiary Filtration 

Conventional deep bed mixed media downflow filters are selected for the facility upgrade. 
Filter sizing information is shown in Table 7-1. Simultaneous backwash and air-scour 
capability is recommended. Based on hydraulics considerations (to. provide sufficient driving 
head}, it is recommended that the filters (and downstream processes) be located in the ravine 
south of the storage lagoon. It is estimated· that this would provide about 15 feet of head for 
gravity flow. This arrangement would also allow use of the existing secondary clarifiers for 
backwash supply storage. Backwash pumps would be located downstream of disinfection 
and would pump to the clarifier storage over a period of time at a rate much lower than the 
actual require4 backwash flow rate. This would reduce the size of the backwash pumps 
required. Stored backwash water would then be conveyed to the filters by gravity during an 
actual backwash event A waste backwash surge tank would also be provided downstream of 
the filters. Waste backwash would be gradually pumped to the head of the plant via the plant 
drain system. Dosing the filters with disinfectant or oxidant can be done during the 

· backwash cycle. 

UV Disinfection 

The UV disinfection-design information; lis~ in Table 7-1, is based on previous experience 
and the expected effluent quality of the upgraded WoOdburn WWTP, and. should be verified 
before the system is designed. Some amount of testing will be required to provide the 

_ additional design data required. Ideally, comprehensive pilot testing is recommended with 
the actual flltered and/or unfiltered effluent At a minimum, however, testing for iron and 
UV transmittance will be required for predesign. Two channels with three UV banks per 
channel are recommended based on current data. Additional analyses will be conducted 
during predesign. 

Reuse Effluent and Plant Water Chlorination 

Limited chlorination capability will have to be maintained at the plant to meet residual 
requirements for plant water and for dosing filters and irrigation reuse during July and 
August. It is recommended that sodium hypochlorite be used for this purpose. Design 
infonnation for hypochlorite storage and feeding equipment is shown in Table 7-1. 
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Table 7-1 
Recommended Wastewater Treatment FadlitJes 

Preliminary Design Information 

Description 

Page 1 of7 . ' 

Item 
Dry Weather 

Average 
Dry Weather Dry Weather 
Max. Month ~Day 

Wet Weather 
Max. Month 

Flow (mgd) 5.036 . 6.227 11.426 8.844 

SetY•tU 11114 Scrr•• Cluuaull 
Number of Channels 

Meacbnical · 
Manual 

Single Channel Width (feet) 

Mechanical 
Manual 

Channel Length (feet) 
Clwmel depth (feet) 
SCieeDS 
Mechanical scrceo type 

• Bar spacing 

Grit Unit 

Prilruu] ~n 
Numberofuoits 

Total 3 

2 
1 

3.S 
7 
20 
s 

2 Mechanical, 1 Manual 
In-cbanDcl rotary with screw conveyor/compactor 

.· 0.25-0.5 iDches 

One new 16-foot diamet« ,vortex type (Pista/Jeta) 
18 feet structure OD to_ 9.5 feet depth from TOC 

6 feet OD between 9.5 feet to 17 feet deep 
Grit cooveyor aod classifier 

3 3 3 
In service 3 3 3 3 

Single clarifier dimensions (feet) 
Diame~ 55 55 · 55 55 
Sidewater depth 10 10 10 10 

Total concrete perimeter (feet) 518 518 518 518 

Total~ (ft1 1127 7127 7127 7127 

Area in senrice (ft2) 7127 7127 7127 7127 

SOR (gpd/ft2) 707 874 1603 1241 
Mechanism Scraper 

Note: No additional primary clarifier required for Phase 1. One additional clarifier in Phase 2. 

OD =Outside diameter 
TOC = Top of coocrete 
SOR = Surface overflow rate 

( 

/ 
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Table7·1 
RecoauileDdecl Wutewater ~t FadlJUes 

PreUm.1nary Design lalormadoo 

Pagel of7 

Item 

F:Jow (mgd) 

A~" &uilu (Piuued) 
Number of basins 

Total 
In service 

Single basin dimensions (feet) 

LenJtb Aerobic 
Anoxic/Anaerobic 

Total 
Width 
Water depth 

Aerobic volume (MG) 
Aerobic volume in service (MG) 
Total volume (MG) 

Nominal aerobic HRT (hours) 
Aerobic sludge age (days) 
MLSS(mgiL) 
Min. RAS flow rate (mgd) 

OD = C WAS flow rate (mgd) 
TOC = WAS production (lb/d) 
SOR = Primary sludge production (lb/d) 

Diurnal peak Ol requirement (Ibid) 

Blower Sizing 

Fme bubble clean water SOTE (%) 

Typical AOTE/SOTE 
AOTE(%) 

· ·Air (scfm)/01 (lb/d) ratio 

Total Blower Capacity (scfm) 
Number of blowers (incll spare) 
Capacity, each (scfm) 

. Blower horsepower, each 

Mixed Liqlwr Recycle PfUff/11 

Assumed recycle ratio 
Total capacity (mgd) 

Total number 
Capacity, each (gpm) 

TDH (feet) 

Horsepower, each 
Pump type 

POXISDA9JCLS 

Dry Weather Dry Weather Dry Weather Wet Weather 
Max Month Average Max. Month Peak Day 

5.036 

3 
2 

2SO 
107 
357 
2S 

17.5 
2~455 
1.636 

3.507 

7.80 
Scraper 

3195 
3.36 
0.082 
5451 
7432 

11655 

25% 
0.35 
~ 

0.04 

5328 

6.221 

3 
3 

250 
107 
351 
25 

17.5 
2.455 
2.455 

3.507 

9.46 
8 

2950 
4.15 

0.123 
7549 
10282 
16169 

25% 
0.35 
9% 

0.04 

7392 
6 

1500 
125 

3 
27 
3 

6200 
6 

13 (Use 15 hp motors) 

11.426 8.844 

· 3 3 
3 3 

2SO 250 
107 107 
357 351 
25 25 

17.5 17.5 
2.455 2.455 
2.455 2.455 
3.507 3.507 

5.16 6.66 
5 10 

3127 2835 
7.62 5.90 

0 .196 0.098 
12801 5803 
12100 6096 
16086 11769 

25% 25% 
0.35 0.35 
9% 9% 

0.04 0.04 
7354 5380 

Vertical turbine centrifugal, adjustable speed 
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Table7·1 
Rec:ommeDded Wastewater Treatmeat FadUdes 

~DeaipiDt~ 

Page3of7 . . 

AMxlc/AIIMroblc SllbiMTJibk Mlurr 

Number per basin 

Notes: 

Number per RBC tiDk 
TotalnwDber 
Pumpina capacity, each (gpm) 
Horsepower, each 

4 
2 
16 

10000 
10 

1 Use existing RBC coocrete volume u anaerobic selector for future biological phosphorus removal. 
Existing coven could be retained to contain odor. 

2 Combined volume of the two RBC tanb iJ approximately 280,000 gallons, which may not be adequate. 
Will need to provide additiooal anaerobic/anoxic volume in new aeration basins (about 30% of total). 

Above table shows minimum aerobic volume required for nitrification plus 1 MG anaerobic/anoxic. 
3 Flexibility in future mixed liquor recycle auction and discharge loc:atioos should be provided. 
4 Methanol addition may be required to meet future eftluent nitrate/total nitrogea limits. 
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. Tab)• 7·1 . . . Page 4 of7 
ReCommeadeid WutewaUr 'i'tettmeiit FadiJties 

Preliminary Destp IDtolmatioa 

Item 

Aow (mgd) 

Secondtuy ClluijinJ (Piuued) 

Number of units 
Total 

In service 
Single clarifier dimensions (feet) 

Diamct<=r 
Sidewater depth 

· Total area (te) 

Area in service (ft2) 

SOR (gpdlfti 

SLR (lb/d/ft1) 

Mechanism 

OD = Outs ilk dilutuur 
TOC = Number of cells 
SOR = SurftiCe o~'= Total 

In service 
Single cell dimensions (feet) 

Width 

Length/Width ratio 
Length 
Media bed depth 

Underdrain depth 

Water above media 
Freeboard 

· Total cell depth 

Single cell area (ft2) 

Total area (ft2
) 

Area in service (ft1) 

Filtration rate (gpmlft1) 

Waste BIICkwa.rh Surge Tank Sizjng 

Number of backwashes 
Single backwash duration (minutes) 

Required tank capacity (gal) 

Tank dimensions (feet) 

Length 

PDX15DA9Ja..S 

(ft',) 

Desciiptioa 

Dry Weather Dry W eatber Dry Weather Wet Weather 
Av~~ Max. Month Peak Day Max Month 

5.036 

3 
3 

15 
16 

13254 
13254 
380 

16.88 

4 
2 

20 
1 

20 
5 

2.5 
7 
t5 
16 

400 

1600 

800 

4.37 

6.227 

3 
3 

15 
16 

13254 

13254 

470 

19.27 

Tow-Bro 

4 

3 

20 
1 

20 
5 

2.5 
7 

1.5 
16 

400 

1600 

1200 

3.60 . 

2 

12 

144000 

19249 

8 
44 

11.426 

3 
3 

75 
16 

13254 
13254 
862 

37.47 

4 

3 

20 

1 

20 
5 

2.5 
7 

1.5 
16 

400 

1600 

1200 

6.61 

8.844 

75 
16 

13254 
13254 
667 

26.29 

4 
3 

20 

20 
5 

2.5 
7 

1.5 
16 

400 

1600 

1200 

5.12 
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Table 7-1 
Recommeuded Wastewater ~tment Fadlitles 

PreUminary Deslp Worma&n 

Width 
Pepth 

44 
10 

Flltlr &ckwtula Pwltp1 (Grrmq &lckwa.rla .frotrt Ez1t ~c Cllu) 
Max total backw1$hes per day · 8 
Max consecutive backwashes 2 
Avenge tank filling time (minutes) 336· 

Safety factor l .S 
Total pump capacity (gpm) 6SO 

Single ppmp capacity (gpm) 6SO 

Nwribc:r of pumps (mcl 1 spare) 2 
Estimated mH (feet) 2S 
Single pump BHP 

Pump type 

Wet well dimensions (feet) 

6 (Use 7.5 bp motor) 

Vertical turbine centrifugal. variable Speed 
10LxSWxl2D 

Note: Provide 2 additional identical pumps for waste backwash pumping to headworlcs. 

Filter Air Scow Blow•n 

Scour rate required (scfm/fe) 

Safety factor 
Total blowet' capacity (scfm) 

Single blower capacity .<scfm) 
NUIIlbet' of blowers (incll spare) 

Estimated discharge pressure (psig) 

Single blower BHP 

Blower type 
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5 
1.25 
2500 
12SO 

3 
1.5 . 
75 

Centrifugal, variable speed 
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Table 7·1 
Recommended Wastewater ~tment Facilldes 

PrellmiDary DeslP IDiormadoa 

Item 

Disinfection Delip CriUrill 
AAF(mgd) 

Max. monthly avg. flow (mgd) 

Peak flow (mgd) 
Plant water ftow (mgd) 

Max. monthly avg. reuse flow (mgd) 
Peak reuse flow (mgd) 

Chlorine dose (mg/L) 

UV dose (m W -slcm2) 

ChmJicaJ PropertUI 

Chlorine compound purity (w/w) 
UV transmittance 
Hypochlorite bulk density (lb/gal) 

Pure chlorine peak feed rate (lb/d) 

Deliv chlorine peak feed rate (Ibid) 
Deliv chlorine peak feed rate (gpd) 
Deliv chlorine peak feed rate (gpb) 

. Storage Sizing 

Pure chlorine 30-d use (lb) 

Deliv chlorine 30-d use (lb) 
Deliv chlorine 30-d use (gal) 

UV System Sizing 

Std int, 55% tr, 100 b (mW/cm2) 

Std int, 55% tr, 8760 h (mW/cm2) 

OD = Outside diameter 

TOC = Top of concrete 
SOR = Surface overflow rate 

Number of redundant lamps 
Number or cluumels 
Banks/channel 
Lamps/bank rcqd 
Lamps/module 
Modules/bank 
Actual number or lamps 

PDX!SDA9XLS 

Description 

5.66 
8.84 
28 
1.5 

6.23 

15.60 

1.5 

30 

12.5% 

55.0% 
10. 1 

195 
1562 

155 
6.444 

2340 
18716 

1853 

4.5 
2.93 
10.3 

6.36E-03 
1613 

0 
2 
3 
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Table 7·1 
Recommended Wastewater Treatment Facilities 

PrellaiiDAry Desip lalormadon 

Module width=lamp spacing (inches) 
Clwmel width (iDcbes) 

Clwmel depth (iDches) 

Mlahnum chaaneUength (feet) 

Coacrete OD grade 
CleaD1ng taDk 
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A pac~e chlorination system is reconimended. Flexible piping would be provided to allow 
inclusi~n or bypass of the existing chlorine COD~ tanks m the flow configuration. 

~· • 0 

·" 
Emuent Reaeration 

.The upgraded plant will include effluent reaeration facilities to meet the minimum DO 
requirements for discharge to the Pudding River. The location will be deteqnined during 
pred~sign. 

Figure 7-1 shows a schematic of the recommended wastewater treatment facilities. The 
proposed layout of the facilities in shown in Figure 7-2. Table 7-1 summarizes the proposed 
design criteria for the new facilities. The design criteria may be refmed during the predesign 
of the facilities. 

Plant Water System 

The in-plant water system will use secondary effluent disinfected with sodium hypochlorite. 

Emuent Flow Measurement 

The effluent flow measurement will be provided to flow pace the UV disinfection system. 

New Outfall 

A new outfall is proposed that will also reuse the existing outfall. The alignment of the new 
outfall will be evaluated during predesign. Improvements to the outfall access are also 
needed. Increased monitoring requirements will necessitate river access near the outfall. 

Poplar Tree Irrigation 

During the months of July and August, river discharge is prohibited when river flows are less 
than 30 cfs because of very stringent ammonia limitations. The proposed option during July 
and August is beneficial reuse on approximately 400· acres of poplar trees. A poplar tree 
plantation allows flexibility for ~ffluent reuse, biosolids reuse, and yard debris reuse. Poplar 
trees can remove (evapotranspire) water, fertilizers, and organic chemicals from soils faster 
thari seepage rates. Poplars have demonstrated rooting deeper than 6 feet into soil with water 
removal measured 8 feet below the surface. The roots will not be irrigated with effluent 
before July, which will prepare the tree roots to hold more water when irrigated during July 
and August 

A new irrigation pump station would be required . . The pump station would apply reclaimed 
water to approximately 400 acres of poplar trees. 

Reuse would require a dosing of chlorine in the effluent to prevent plugging of the irrigation 
nozzles. 

Volume 1 
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Because UV disinfection will be implemented to eliminate chlorine residual in the river · r · 
discharge, a separate chlorination system will be required for reuse. Partial reuse could be 
accomplished with a packaged chlorination system and a limited storage volume provided by 

· the existing chlorine contact tanks. The use of hypochlorite will eliminate the need _for an 
emergency scrubber system. 

A 10-acre poplar tree demonstration project (protOtype) is planned in order to collect poplar 
tree data for 2 years beginning in 1995. The prototype will provide design criteria of the 

· · system based on local conditions such a5: optimum tree varieties, planting densities, soil 
amendment requirements, loading rates, and starting with rooted versus non-rooted stock. 
The demonstration project will provide the data for predesign and design. 

Odor Control 

Odor control will be provided at the headworks and solids handling facilities. The sludge 
storage lagoons will have a water cap to contain the odors. 

New Administration Building 

A new administration building is proposed to replace the existing one. The new building is 
8,500 square feet and will be similar to the new administration building constructed at the 
McMinnville; Oregon, WWTP. 

Modification to Existing Building 

The existing administration building will be modified to include offices, storage, lunchroom, 
lockers, toilet. and shower rooms. 

Solids 

Table 7-2 presents a summary of basic design concepts for the proposed solids management 
alternative. It can be implemented in ty.to phases in order to minimize the cost of the initial 
phase of plant expansion and upgrading. The proposed alternative includes WAS thickening, 
anaerobic digestion, sludge storage in lagoonS, and land application on the poplar tree site. 
The type of sludge application. whether trucked or irrigated. will be determined during 
predesign. Although most of the facilities outlined in Table 7-2 must be constructed initially, 
the second WAS thickener and the second cell of the biosolids storage lagoon can be delayed 
until a later construction phase. 

The proposed poplar crop has a relatively high nutrient requirement so the application of 
biosolids to the site will be beneficial to the crop while minimizing the site requirement 

Volume __ 1 __ 

Page 282 

PDXISDOC.DOC 7-15 Draft Woodbum W~&~tewDt•r Facililiet Pion 

( 



("·· 
Estimated Project Costs 

Estimated capital and annual opCratio~ and maintenance (O&M) costs were developed for the 
recommended wastewater system unpi'ovemegts summarized above. Cost estimates were 
developed to reflect 1994 costs. · · 

. . . .. , 

Capital Costs 

Estimated capital costs for the recommended wastewater system . improvements are 
.summarized in Table 7-3. The projected timing of expenditures is included under Financial 
Planning in this section. 

ADilU~ Operation and Maintenance Costs 

The City operates the existing plant and will continue to operate the upgraded plant in the 
future. Operation and maintenance costs inClude the costs for labor, power, chemicals, 
equipment, and supplies to operate and maintain collection system pipelines and pump 
stations, treatment WWTP facilities and the biosolids reuse program.· The anticipated O&M 
costs for the Woodburn plant are presented fu Table 7-3 in 1994 dollars. 

Table 7-l 
Woodburn SOUds Handling Processes 

ProPOsed DesiP. Criteria 
Prililary Sludge Thickening 

• Pump Thick (:t 4% J from clarifiers 
WAS Thickening 

• Type: gravity belt (or centrifuge) 

• Size: 2.0 meter wjdth 
.. 

• Number: 2 (one redundant) 

• Design flow rate (8 br/day basis): 400 gpm 
Anaerobic Digestiol:\ .. Sizing: 20 day detention time at Maximum Month .. Volume required: 950,000 gallons 

• Existing: Two at 338,000 gallons each (one primary, one secondary) 

• New: One 612,000 gallons 
Sludge Storage 

• Type: Lagoon 

• Size: 3.5 m gallons 

• No. Cells: 2 

• Sludge Removal: Dredge 
Land Application 

• Site: Poplar tree wastewater land application site 
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WOC!Cibum WWTP EXpalllloa Cost Eldinates 
Wastewater' Treatment Capltai CoSt In 1994 $ . .. 

Item Ptiiilel Coit Pbase2 Cost 
Oeneral conditions 1.940.000 ssoooo 
Site facilltie&lamenitics 821 000·. lSO,OOO 
Headworb $69,SSO 
HeadwoJts atroctute 

; 760,000 
I PrimarY flow solitter atrocture soooo 
Primary clarifim 32S,OOO 
Aeration buinl 2060000 82SOOO 
Blower bulldinr 540000 120000 
Secondary flow solitter structure uoooo 
Secondary clarifierS 9SOOOO 578000 
RAS/W AS Pumo Station 1000000 
CheiniCal addition 250000 ' 
Mixed mediA fl.lllers 1885000 63SOOO 
UV disinfec:tioa o4o '767000 272000 
Emerrencv 76.000 
Plant Water SYstem 250.000 
Etouent flume 7s ·ooo 
Outfall ssoooo 
·Odor control 500000 
Sol.ida bandlin1. 3,3S3 000 750000 
Electrical ~d controls 1070000 300,000 
Lab admiiUstration and main~ buildina 1.27S 000 
Exiitin2 admin/lab structure modificatioaa 335000 

( 

teili. adininistration and en ·• <123~ <4.376106 11S1 ISO 
Contingency, <I 15~ 2 853.9.82 7S07SO 
10141 C#pliQl Colt $26,25'1.000 $6,901. 000 

. . 
Poplar Tree Irrigation CapltaJ Colt lD 1994 $ 
Poplar Tree Irrigation (inc! Legal, Engr, Admin & Cont <I '38~) I 
Toltll CtJP®l Coli $3,_980. ()()(} . $97$ ()()(} 

Collection System Capital eo.t lD 1994 $ 
Collection System (incl Legal, Engr, Admin & Cont Cl 38 ~) I $2,283 oOO Toltll CApittJl C«< $3,$55,000 

1Piuu1 2 Co11 (2008 $) $11,6()6,000 I 
I ToW Cost WWunlt Pluubtt (1998 $) $49,051,000 I 
Assumes 4.0% Inflation 
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Program Implementation 

The wastewater treatment system improvements described previously must be .irilplemented 
to comply with current effluent discharge requirements and future disc~e requirements 
defined in the SFO. The purpose of this section is to identify activities necessary to 
. implement the recommended improvements, estimate the duration of these activities, define a 
recommended implementation program to comply with the intent of the DEQ compliance 
order, and describe implementation issues. A project schedule is shown in Figure 7-3. The 
implementation steps for the wastewater plant improvements are described U. chronological . . 
order below. 

Facilities Plan Approval and Adoption 

This facilities plan and its recommendations should be approved by DEQ and adopted by the 
City of W oodbum before proceeding with the next steps. It is assumed that approval will be 
granted by January 1996 in the schedule attached. 

The facilities plan approval process must include: 

• A dilution waiver for the Pudding River 
Mass load increases for BOD, and TSS • 

• 
• 

Grit and Secondary Clarification Redundancy and Reliability waiver 
Mixing zone ammonia limit resolution 

• Pennit drafted that will address new plant operation 

Dilution Waiver 

A dilution waiver is required for discharge to the Pudding River for BOD, and TSS. In the 
toUll maximuni daily load (TMDL) report (DEQ 1993b ), DEQ states that the river has 
assimilative capacity. The new TMDL-based pennit limits reduced oxygen~manding loads 
from Woodburn to ensure adequate dilution ratios during low flows and to prevent oxygen 
sags. A dilution waiver is still required. 

Mass Load Increase 

Mass load increases are required to acconunodate the increased flow projected for the 
expansion. The required TMDL-based BOD, and TSS effluent concentrations remain at 
10 mg/L in summer and 30 mg!L in winter. Mass load increases are requested based on 
increased flow. The TMDL-based effluent quality requirements were derived to protect the 
receiving stream at the projected flow. · 

Redundancy and Reliability 

The redundancy and reliability guidelines for grit removal and secondary clarification will 
not be met The vortex grit removal unit has no submerged moving parts t!lat would 
necessitate taking it out of service. Only two secondary clarifiers will be constructed during 
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the first phase. The· third will be constru~ m a future phase. If one of the two units is out 
of service during ·peak flows, the redundancy and reliability requirements are not met. 
However, they can be met at average design flow. A consensus that this is acceptable is 
requested. ' 

Ammonia Limit Resolution 

The SFO states that ammonia limits may be affected by the mixing zone analysis. Resolution 
is requested before predesign begins. 

Draft Permit 

Approval of the facilities plan includes obtaining the mass load increases, dilution waivers, 
and a consensus about redundancy and reliability requirements for the secondary clarifiers 
and resolution of questions regarding ammonia limits. In addition, a draft pennit is requested 
to define how the new treatment works will be regulated. This is necessary before predesign 
in order to avoid surprises and costly changes during design. 

Treatment Plant Predesign 

Once the facilities plan has been approved and adopted, which includes permit negotiation to 
the draft permit level, the predesign effort can begin. The predesign provides a more detail~ 
engineering development of the facilities presented in the facilities plan recommendation. 
The predesign must be completed within 4 months after approval of the facilities plan. 
Predesign typically includes flow diagrams, design criteria, and general layouts of the 
facilities and piping. The predesign is typical1y the 10 to 15 percent level of the total design 
effort. The DEQ has guidelines that define the information that must be in the predesign. 
The predesign must be approved by DEQ before the final design can begin. The final permit 
should be negotiated before design begins. 

Treatment Plant Final Design 
. . 

The final design involves the preparation of design drawings, specifications, and contracts 
that describe · the scope of the improvements to be constructed. Designs must comply with 
industry standards, building codes, safety requirements, permits, and other standards. 
Designs are typically subject to review and approval by local and state agencies. The DEQ 
must review and approve the construction contract documents before construction can begin. 
The fmal design must be completed within 18 months after approval of the facilities plan. 

Construction Bidding 

This step involves the activities to solicit bids from interested contractors to construct the 
project. The bidding process for public projects is regulated by state law. The bidding 
period includes preparation of bid ~ocuments, bid advertisements, design clarifications, bid 
opening, bid cv&!uations, <:.:1d t:.!.tima!dy scl..:zting a construction contractor. Pvr a p10ject of 
this size,' the bid period will typically be 4 to 6 weeks with another 6 weeks to evaluate bids 
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and award the contract. The SFO requires that the contract be awarded 24 months after 
approval of the faciliti~ plan. 

Treatmeni Plant COnstrUction 

The estimated construction cost of the recommend plant improvements is $30.24 million 
dollars (1994 dollars). Wastewater treatment plant construction typically includes site exca­
vation. concrete work: for the treatment processes. and complex mechanical and electrical 
equipment. Several months will also be required at the end of construction for startup and 
operational testing of the treatment processes. The SFO requires that the construction be 
completed 44 months after approval of the faciliti~ plan. and attain operational level 
50 months after approval of the facilities plan. 

Financial Plan 

A key consideration in the implementation of the wastewater treatment improvements 
program is the funding source and impact on the City of W oodbum' s wastewater fund and 
on the City sewer customers. A financial analysis of the facilities plan will be prepared to 
address these issues. This will be included in Volume ll of this facilities plan. 
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Section 8 

Environmental Assessment 

Introduction 

This section contains the Enviro~ntal Assessment for the wastewater treatment plant 
upgrade, required by the U. S. Environmental Protection Agency (EPA). The outline of the 
document is complete at this time.· However, there is still information that needs to be filled 
in and included in the document Most of this information pertains to the poplar tree site, 
and cannot be completed at the time of this draft. When the site bas been selected, this 
document should be revised and completed. 

. . 
The following sections clearly will be updated when the poplar tree site is located: 

A. 4. Funding 

B. 2. b. Water Areas, Wetland, Watersheds and Groundwater Resources 

C. 2. c. Agricultural Lands 

D. Environmental Effects Associated with the Proposed Action 

Additional sections may need updating, depending on the location of the poplar tree 
reclaimed water irrigation site. 
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A. 

Environmental Assessment Outline 

Project Identification 

1. Name of Applicant: City ·of WOodburn 

Address: 

Project Number: 

270 ~ontgomery Street 

Woodburn, OR 97071 

C-410509 2. 

3. Project Title: City of W oodbum Wastewater Treatment Plant and 
Sewer System Improvements 

4. Fundim~: 

a. To~ Estimated Project Cost (1994) 

b. Total Estimated Eligible Project Cost 

c. 

d. 

e. 

l) 

2) 

EPA Share of Eligible Cost 

Local Share of Eligible Cost 

Planning and Design Allowance (EPA Share) 

Total Estimated EPA Share of Cost 

Total Estimated Local Share of Project Cost 

5. Estimated Annual User Cost 

a. 
b. 

Per Hou~hold 
Median Household Income (1980 Census) 

$33,792,000 

$6;158,400 

$ ___ _ 

$ ___ _ 

$33.792.000 

320 $ 

$~---

B. Description of Proposed Project 

1. PrQject Type: 

The City of Woodburn is proposing to construct a sewerage system improvement 
project. The project consists of an upgrade to the existing wastewater treatment 
plant. · 

Improvements to the wastewater treatment plant include a new headworks, an 
additional primary clarifier, new activated sludge basins with selector technology, 
new secondary clarifiers, new deep ftlters, new UV disinfection, new outfall, new 
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poplar tree inigatlon system for July and Au~t, new odor control, a new ( .. 
administration building, and modifications to the existing administration and 
laboratory building. 

The project will address the new Total Maximum Daily Loads (TMDLs) established 
by the Oregon Department of Environmental Quality (DEQ). The agency determined 
the Pudding River as a water-quality limited stream because of violations of the 

. instream dissolved oxygen (DO) standard during the summer low flows. The 
proposed project will·be built in phases to accommodate growth. This e~vironmental 
assessment will cover construction of the whole project It sho.uld be updated when 
the poplar tree site is located. 

2. Specific Prqject lnfonnation 

a. Existin& Sewera&e Facilities 
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( 1) Wastewater Treatment Plant 

The City of Woodburn's existing wastewater treatment plant was 
constructed in 1980. It is located within the city limits on the banks of 
the Pudding River. The plant provides tertiary treatment with 
screening and grit oollection, primary clarification, rotating biological 
contactors (RBCs); final clarification, tertiary filtration, chlorination, 
sludge digestion, and sludge drying beds. The plant was designed for 
an average dry weather flow of 3.1 million gallons per day (mgd). 
Tile treated effluent is discharged into the Pudding River. 

Because of increasing organic loading contributions to the treatment 
plant by the industries, several modifications in process operation 
have occurred. However, the plant has met the NPDES requirements 
since its construction. With the new regulatory requirements 
established by DEQ, the plant needs to be upgraded to meet those 
standards. 

. . 

(2) Existin& Collection System 

The City's existing sanitary wastewater collection system collects 
wastewater from residences, businesses, industries, and public 
facilities and conveys the wastewater to the City's Pudding River 
wastewater treatment plant. For the most part, the existing wastewater 
collection system was built in the 1950's and confonns to the 
topography of the Mill Creek basin. Nine pump stations pump 
wastewater from areas that cannot flow by gravity to the treatment 
plant, due to the flat topography in the Woodburn area. 

Approximately 2,087 acres Within the UGB are currently sewered. 
The total length of municipal sewer, excluding private service laterals, 
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is approximately 52 miles and pipe sizes range in diameter from 8 to 
36 inches. 

<. 

Two ·major interceptors comprise the majority of the City's gravity 
collection system (the following descriptions are paraphrased from the 
Woodburn Comprehensive Plan, February 1989): 

• The Mill Creek interceptor follows Mill Creek from the Mill 
C~k pump stati~n s~uth to Cleveland Street, then west to 
Settle.rDier Avenue. It intercepts.flow from .smaller collector 
systems both east and west of Mill Creek. 

• The Front Street inten:eptor serves areas west of Front Street by 
colleCting niain and lateral fines south to Cleveland Street and 
west to the Interstate 1-5 freeway. 

The flat topography adjacent to the streams of the Mill Creek basin 
requires the use of nine wastewater pump ~tations. The pump stations 
serve low lying areas and ~ on the extremities of the collection 
system. 

The existing collection system occasionally exceeds its capacity. The· 
Mill Creek pump station and the Mill Creek interceptor are 
particularly troublesome areas. According to the collection system 
analysis, peak flow resulting from a 5-year storm event will exceed 
the capacity of the existing collection system. Pump station and 
pipeline improvements currently required include: 

• 
• 

• 

• 

(3) 

Upgrade of the Mill Creek Pump Station 

Hydraulic relief for the Mill Creek Interceptor through the 
downtown area to Lincoln Street 

Hydraulic relief for the ·trunldine along Highway 214 and Astor 
Way serving the north part of town 

Monitoring of four additional pump stations to detennine 
whether they should be upgraded in the immediate future 

Infiltration and Inflow Q/1) 

An infiltration and inflow study and analysis was perfonned in 
June 1993. This analysis identified approximately 2 mgd of III 
that was cost-effective to remove in the Woodburn wastewater 
collection system. Efforts by the system maintenance staff 
have focused on removing inflow from three areas: 
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Page 
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• 
• 

Near Conroy Packing 
Flfth Street near St. Luke's Church 

• At the intersection of Fm.t Street and Harrison Street 

Infiltration and the remaining 'inflow in other areas are not cost­
effective at this point to remove. 

An additional analysis· was completed as part of the facilities p~an 
(Section 2). 11Us analysis indicates the III in the Woodburn collection 
system is below the EPA target values (120 gpcpd during high 
groundwater and 27 S gpcpd during peak III conditions such as a storm 
event) and · warrants no further investigation or removal for their 
purposes. 

3. Proposed Project 

The proposed new treatment plant will be located adjacent to the existing 
facilities, on an area presently leased by the City. The recommended plant 
configuration includes: 

• New headworks 

• Maintaining the existing primary treatment facilities 

• Activated sludge with selector technology for secondary treatment 

• Deep bed filtration 

• Ultraviolet radiation 

• Pudding River discharge with 2 months of effluent reuse on poplar 
trees 

4. Pw:wse and Need 

Improvements to the City's system are needed to meet new water . quality 
regulations established by EPA and DEQ. These regulations designate waste­
water treatment and discharge standards that must be met to protect the 
Pudding River and other streams that receive treated wastewater. 'The City's 
current system is not abie to meet these stringent new standards. 

In addition to upgrading the existing system to meet regulatory requirements, 
the improvements will provide for increasing the system's capacity in order to 
accommodate planned growth in the City. 
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c. Description of Existing Environment 

1. Area DescriRtion 

The City _of W oodbUro is located midway between Portland and Salem in 
Oregon's Willamette Valley. This is. ~ northeastern comer of the French 
Prairie, which slo{):es northeast from· Salem and varies in elevation from 200 
to 170 feet above sea level. The s~dy area drains generally north-northeast 
throu~ Mill Creek ~d the Puddfug River. · 

2. · UniQue or Environmentally Sensitive Areas or Resowces 

a SurfaceWater 

Mill Creek' is the major drainage course through W ~burn, and 
drains into the Pudding River 8 miles to the north near Aurora. The 
Pudding River is the receiving water for the existing treatment plant. 
Its average monthly flows are as low as 63 cubic feet per second (cfs) 
in summer, or roughly 40 mgd. Recreational activities in the Pudding 
River include water contact sports like fishing and boating. 

b. Water Areas· Wetlands. Watersheds and Groundwater Resources 

Water areas, wetlands, and watersheds have not been identified in 
Woodburn. However, the DEQ has provided ~ City with 
information identifying a sensitive groundwater area underlying the 
entire City and urban fringe. 

The City, according to the Woodburn Comprehensive Plan, has been 
made aware of the potential impacts to groundwater that underground 
storage tanks, storm drainage, chemical spills, residential on-site 
sewage disposal systems, and other similar land u.ses. can have. 

A grriundwater monitoring plan has been implemented at the existing 
site. The 1994 Groundwater Report is provided in Appendix 8.1. 

c. Awculturall....cplds 

The poplar tree irrigation site has not yet been chosen. However, the 
reuse site will be sited on agricultural land so land use will riot change. 
The existing treatment plant site and MacClaren School land may be 
the poplar tree irrigation site. Additional land is needed. 

Volume 

page 

1 
295 

PDXIIDB8.DOC 8-6 Drrl/1 Woodbum WaJtewater Facilil~.r Plm! 



d. Fish and Wildlife 

Fish habitats in the Woodburn Planning Area are the Pudding River 
and· Mill Creek. The Pudding River bas fish along its entire length, 
including_ winter steelbead.' coho s3lmon, fall Chinook. and cutthroat 
trou~. Warm w~r ~fish include large mouth bass, white crappie, 

· bluegill, sunfish, broWn bu)Jtie~ and ctwmel catfish. A significantly 
high p<)pulat,ion of freshwater mussel$ .'Yas noted in a routine survey 
by DEQ, b~t variety and number of' species present have not been 
detefl$ed. · 

Mill Creek is known to support cu~at trout. Both Mill Creek and 
the Puddfug River also have sevenil nongame fish species, including 
redside shiner, squawfish, coarse-s~ sucker, dace, and others. 

Wildlife in the planning area consists primarily of small animals such 
as beavers, opossum, rabbits, and muskrats. Several species of 
~phibians and reptiles are also found throughout the area (snakes, 
salamanders, frogs, newts). 

Numero~ small birds and several game bh'ds, such as pheasant, quail, 
owls ancfwaterfowls, inhabit the area. These are most commonly 

. found in open space areas which offer some protective vegetation. 

3. PQpulation wd Land Use 
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The Woodburn Comprehensive Plan, as part of its 1988 Periodic Review, 
chose to adopt the population projections made by the Center for Population 
Research at Portland State University. The City's 1990 census was 13,500 
(2 percent higher than projected). 

In 198~, a Capital Improvements Plan developed by the City's consultant and 
the Planning Department, estimated a 3.4.percent growth rate for a 30-year 
planning period. The City assumed those projections to be more conservative 
and added other population groups to the projections. 

The present land use in the City of Woodburn is predominantly residential (56 
percent), commercial (13 percent), and industrial (12 percent). The City, at 
present, consists of almost 2,250 acres of which 1 ,686 or two thirds are 
currently in use. According to the City's Comprehensive Plan, approximately 
256 acres of the vacant lands are not available for development. However, 
595 · acres within the present city limits are vacant and available for urban 
developments. The City in general contains approximately 211 acres 
currently in use for commercial land. Underdeveloped lands within the City 
consist of approximately 15 acres. The City currently has 133 acres vacant 
and available for commercial development. 
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D. Evaluation of Alternatives 

1. No Action Alternative 

If this alternative was chose~ the existing treatment plant would not meet 
new ~ater quality regulati()ns, which would result in permit compliance 
problems and detrimental effects on fish habi~ in the Pudding River. 

: .,, . . 

2·. Comparable Alternatives , 

The following alternatives were presented to and discussed by the Woodburn 
City Council and the Wastewater Advisory Committee: 

a Alternative I-Upgrade and expand existing plant at existing plant site 

b. Alternative ll-Existing site co-location with dual treatment process. 

c. Alternative ill-Existing· site and new site; new plant located at new site. 

d. Alternative IV -New plant at new site; abandon existing plant and 
existing site. 

e. Tertiary Treatment: Mechanical filtration or wetlands treatment system. 

. f. Effluent disposal and reuse options: Willamette River, Pudding River, 
irrigation at agr9nomic application rates. 

g. Effluent disposal during the summer: Option A-Discharge to the 
Pudding River, with 88-acre storage lagoon for July and August, or 
Option B-Irrigation at agronomic rates for May through Octo~r. with 
58-acre storage lagoon and 300 acres irrigable land. 

h. III correction and cost-effectiveness analysis. 

Alternative 1-Upgrade and EXpand Existing Plant at Existing Plant Site-was 
selected. For tertiary treat~nt, mechanical filtration was selected. The 
effluent disposal options were refined. The treatment plant will discharge to 
the Pudding River from September through June. During July and August, 
the treatment plant effluent will be reused to irrigate poplar trees. Because of 
the higher water uptake rate of poplar trees, it is assumed that a storage 
lagoon for summer effluent flows will not be necessary. 
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E. Environmental Effects Associated with the Proposed Action 

1. Direct Environmental Impacts 
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a. Surface Water Quality 

Excavation activitiei to construct this project could cause temporary 
negative impacts on surface water quality. Runoff from. disturbed 
soils may temporarily increase f.tle lev~l of suspended solids in the 
Pudding River. Restrictive and standard construction practices will 
minimize the adverse effects. 

b. Groundwater Quality 

Short-term impacts could include releases of hazardous materials 
(gasoline, solvents) during construction that could infiltrate the 
groundwater. Biosolids application could result in localized 
infiltration of nutrients into the groundwater. A safety management of 
hazardous materials during construction can reduce the risk of 
groundwater contamination. Nutrient loads to agricultural fields can 
be monitored to evaluate groundwater levels and water quality. The 
monitoring program· may consist of monitoring wells. Currently, three 
monitoring wells are active. Additional monitoring wells are 
anticipated. 

c. Air Quality. Noise PollUtion and Aesthetics 

Short-term construction activities associated V{ith the operation of 
heavy equipment (engine emissions and dust) will temp<)raruy affect 
loeal air quality. The contractor can use dust control techniques 
(water the roadways) to minimize construction dust. The biosolids 
stabilization process will not change, so there will be no impact 
change from current biosolids land application. The treatment plant 
will continue to use odor control air scrubbing. 

Residences adjacent to the plant site may be impacted by the operation 
of heavy equipment during construction Noise during the 
construction day is somewhat unavoidable. Construction will not be 
allowed at night, on weekends, or holidays. 

d. Plant/Wildlife Habitat 

The new treatment facilities are located on the existing plant site, so 
no impact is anticipated. The new reuse site will be maintained 
agricultural so no impacts are anticipated. Temporary disturbances to 
surrounding wildlife may occur because of construction activities. 
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Proper construction practices an~ timely re-vegetation of the area will 
minimiu the impact on the natui-al environment 

FinanCin& the Project 

The project is. expected to be financed by bonds and state revolving funds 
(SRFs). . 

3. Indirec~ EnyironmentaJ Impasts 

None identified. 

4. Unique and Sensitive EnyiroomenW, Areas 

PDXI5DB8.DOC 

a. WetlijDdS 

No wetlands are on the existing plant site and none will be effected as 
a result of the construction of this project 

b. Floodplains 

The existing and future treatment facilities are not in the floodplain. 

c. AW,cultural I &nds 

The proposed poplar tree irrigation site has not yet been chosen. 
However, the reuse site will be sited on agricultural land so land use 
will not change. The site will receive plant effluent for beneficial 
reuse. 

d. Coastal Zone Areas 

The eastern boundary of the Oregon Coastal Zone pursuant to the 
Coastal Zone Management Act of 1972 (PL 92-583) is the crest of the 
Coast Range. No coastal zone areas will be impacted as a result of 
this project. 

e. Fish and Wildlife 

The project will have a direct positive impact on aquatic life in the 
Pudding River. During periods of summer low flow, plant effluent 
will not discharge to the Pudding River. During the remainder of the 
year, the quality of the plant effluent discharged to the Pudding River 
will be improved. 

The new treatment facilities are located on the existing plant site, so 
no additional areas will be impacted uy the plant itself. The new reuse 
site will be maintained agricultural so no impacts are anticipated. 
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f. Wild and Scenic Rivers 

No federally designated wild and scenic rivers as defined by the 
Omnibus· Oregon Wild and Scenic Rivers Act of 1988, or state-
designated scenic wateiWays as identified by the Oregon Scenic 
Wakf':Nay Act of 1968 are located in the project area. 

g. Threatened and EndaniCred Species 

No known threatened or endangered species will be ·effected by the 
proposed project. 

h. Historic and CultUral Resources 

No known historical or archaeological resources will be effected by 
this project. New construction will be in previously disturbed areas on 
the plant site so no ilnpact is anticipated. 

i. Sole Source AQ.Uifer and RecbarKe Areas 

No sole source aquifers or groundwater recharge areas will be effected . ' . 
as a result of this project, pending location of the poplar tree irrigation 
site. 

j. Wellbead Protection Area 

There are no wellhead protection areas designated in the planning 
area, pending location of the poplar tree irrigation site. 

5. Irreversible and Irretrievable Commitment of Resources 

The proposed project would commit construction materials, energy use, and 
labor for construction. Th~se ~sources are irretrievably committed. The 
local citizens are conlmitted to support the ·wastewater treatment system 

·through user charges. 

6. Short-Ienn Use of the Environment versus Maintenance of Loni-Tenn 
Productivity 

Temporary, minor environmental impacts frOm construction activities will 
occur. Improvements • qte existing treatment plant, construction of a new 
treatment plant, and improvements to the collection system require site 
grading and excavation that would destroy vegetation and expose soils to 
some short-term erosion. Outfall construction would also expose soils. 
Erosion control measures can be utilized to minimize any impacts. 
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Construction will likely cause noise levels to increase and air quality may 
decrease slightly. The available buffer area at the plant site should reduee the 
chances for disturbances occurring. 

The trade-offs are the long-term benefits of providing necessary treatment to 
all wastewater. Reduction of pollutants in the plant effluent to the Pudding 
River· will enhance the river's quality~ augmenting instream dissolved oxygen 
levels and protecting fish an~ wildlife habitat. 

F. Steps to Minimize Environmental Impacts· 

1. Miti~ation Measures 

Construction impacts will be mitigated/minimized by proper construction 
practices including: 

• Soil runoff control measures 

• Appropriate dust control measures . 

• Minimizing effects due to noise and air pollution, and temporary traffic 
control 

• Scheduling excavation/high-impacting activities to periods of low 
rainfall. . 

Project design in the floodplain will consider peak flood elevations to ensure 
that construction and site location provide minimal impact during a flood 
event. 

2. Policy and Le~al Constraints 

The policy and legal constraints for this project are included in the following 
documents: · 

a. Oregon Land Conservation and Development Land Use goals and 
guidelines. 

b. Woodburn Comprehensive Plan (City of Woodburn 1989). 

c. Oregon Administrative Rules, Chapter 340. 

d. Clean Water Act 

3. Confonnance with State Implementation Plan CSIP) 

The proposed project does not include new direct sources of air pollution. 
The project is in confonnance with the SIP for Oregon. Volume 1 
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G. 

H. 

I. 

DOcumentation 

l. The following documents were used to prepare this assessment: 

a. Woodburn Comprehensive Plan, amended in 1989. 

b.· Federal W'tld and Scenic Rivers Act. . 

c . . Facilities PI~ Technical Memoranda, 199<>-1991. 

d. Vol~ /-Treatment, Wastewater Facilities Plan, City of Woodburn 

2. Agencies Contacted: 

a. Department of Environmental Quality. 

b. City of W oodbum. 

c. W oodbum Planning Department 

Public Participation 

(see Section 9 of Volume I of the facilities plan) 

Reasons for Concluding There will be No Significant Impact 

The proposed project involves upgrade of existing facilities and construction of a 
new facility. Construction activities will have minor short-tenn environmental 
impacts, but they will be minimized. 
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1994 Summary of Groundwater Monitoring Results 
for the Woodburn WWTP 
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Engineers 
Planners 
EconOmists 
Scientists 

November 30, 1994 

·OPW27874.Bl 

W oodbum Wastewater Treatment Facility 
281 S Molalla Road 
Woodburn, Oregon 97201 

Attention: Frank Sinclair, Superintendent 

Subject: 1994 Summary of Groundwater Monitoring Results 

Dear Mr. SinClair: 

Attached is a technical memorandum containing the 1994 Summary of Groundw.ater 
Monitoring Results for the City of Woodburn's Wastewater Treatment Facility. En­
closed are three doubled-sided copies for you to attach to your cover letters to DEQ. 
Also enclosed are two additional copies for your files. 

If you have any questions or concerns, please call me at 235-5000, Extension 4373. 

Sincerely, 

CH2M Hll..L 

(?~o·~ 
Patty O'Connor 
Groundwater Resources 

sem/199-b:>vr .llr 
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MEMORANDUM CHMH/Ll 

TO: Frank. Sinclair/Woodburn Wastewater Treatment Facility 
David Mann/DEQ 

COPIES: Frink Tiwari/Woodbum City Hall 
Ken ShumpiCH2M HILL 
Daria Wigbtman/CH2M HILL 
Jack Ardent/Western Region DBQ Salem Office 

FROM: Patty O'Connor/CH2M Hll.L 

DATE: November 30, 1994 

SUBJECT: City of Woodburn Wastewater Treatment Facility 
1994 Semiannual Sampling Summary of Results 

PROJECT: OPW27874.B 1 

This memorandum presents 1994 semiannual groundwater monitoring results for the City 
of Woodburn's Wastewater Treatment Facility. The groundwater monitoring program was 

· performed to assess nitrate concentrations in shallow groundwater downgradient of the 
facility's lagoon, in accordanCe with the National Pollutant Discharge Elimination System 
(NPDES) pennit xequirements. 

Summary of Monitoring Program 

The 1994 monitoring program consisted of data collection events on April 8 and October 
17. Monitoring tasks ·included water-level elevation measurements and groundwater 
sample collection from four shallow monitoring wells, one located upgradient, or 
northwest, of the lagoon (MW -1 ), and. three located downgradient, or southeast, of the 

· lagoon (MW-2, MW-3, and MW-4), as shown in Figure 1. Monitoring activities were 
consistent with the procedures described in the Woodburn Wastewater Treatment Facility 
Lagoon Groundwater Monitoring Report (CH2M Hll..L, 1990). 

The analytical results were used to evaluate current (1994) and long-term (1990 through 
1994) trends in nitrate concentrations at the site. Water level data were used to estimate 
groundwater elevations and gradients for 1994. These data were compared with previous 
data to assess variability of shallow groundwater conditions at the site. 

Volume 1 ----
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MEMORANDUM 
Page 3 
November 30, 1994 

In summary, the 1~4 data 'indicate the following: . 

• Nitrate concentrations in the~ wells southeast of the lagoon (MW-2, . 
MW-3, and MW-4) are bel~w the detection limit of 0.10 milligram per liter 
(mg/L). These concentrations are below the numerical groundwater quality . 
reference levels of lO.mg/L established for drinking water .. in the state of 
Oregon (OAR 340-4().()80). 

• Nitrate concentrations in upgradient well MW-1, located 900 feet northwest 
of the lagoon. remain elevated at 21.0 mg!L for both April and October 
1994 groundwater sampling events. 

• In general, the shallow groundwater flow d.irection at the site is southeast 
toward the floodplain of the Pudding River. Long-tenn measurements at 
site monitoring wells indicate that groundwater levels decline in response to 
seasonal dry periods or drought years, and rise in response to recharge 
during the rainy season. Groundwater levels in MW -1 appear to respond to 
variations in precipitation recharge to a greater degree than groundwater · 
levels in MW -2, -3, and -4, which may suggest that groundwater levels near 
the lagoon are more stable, possibly because of groundwater mounding near 
the lagoon. For a limited time ... during dry periods, groundwater levels in 
MW -1 ·occasionally drops below the levels observed in MW -2 and MW -4, 
indicating the potential fur ~undwater flow to the northwest. This 
situation is anticipated to be temporary and localized in the immediate 
vicinity of the lagoon. 'The net groundwater flow direction beneath the site 
is believed to be southeast. toward .discharge points on the floodplain of the 
. Pudding River. · · 

Discussion of Field Sampling Methods 

Groundwater samples were collected from Wells MW-1, MW-2, MW-3, and MW-4 on 
April 8 and October 17, 1994. The groundwater samples collected during the semiannual 
sampling rounds were analyzed for nitrate as nitrogen using Environmental Protection 
Agency (EPA) Method 300.0. Table 1 is a summary of the laboratory analytical results 
from 1994, including historical data beginning in 1990. Groundwater samples were 
recorded on chain-of-custody fonns and hand delivered to North Creek Analytical 
Laboratory in Beaverton. Oregon. -

Before sampling, monitoring wells were purged a minimum of three well casing volumes 
using either a polyethylene bailer (April 1994) or a peristaltic pump (October 1994). Prior 

C:\Woodbum\ 1994memo.wp5 
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Table 1 
Nitrate Conceotratioas iD GI'OUDdwater (a) 

1990 • 1994 8emlanoual MoDitoring Data 
City ofWooclbum WastewaterTreatmeot Fadllty 

~ . . . 

Date MW·l MW·l ~-3 MW-4 

04112190 31.0 ' 0.06 0.24 <0.03 (c) .. 

07/12190 15.3 0.04' 0.05 <0.03 

07101/91 30.8 <0.04 <0.04 <0.04 

12/19/91 8.89 <0.03 . 0.~ <0.03 

08108192 24.4 0.43 0.82 <0.03 

l'V2.2/92 25 <0.10 0.25 <0.10 

05104193 27 <0.10 <0.10 <0.10 

10105193 26 <0.10 <0.10 <0.10 

04108194 18 <0.10 <0.10 <0.10 

04108194 21 (b) - - -
. i ~ 10/17194 21 <0.10 <0.10 <0.10 

10/17194 21 (b) - - -
(a) AD.alytical method EPA 300.0 • Nicrate as Nitrogen. 

Laboratory results zeported iD mgiL. 
(b) Duplicate value for MW · 1 
(c) "<'Nitrate conceotration iJ less tbao .tbe detection limit cited. 

• • • _State of Oregoa DUJDerical groundwatct quality refel'eDCC levels for 
Nitrate as Nitrogen is 10 mgiL. · ' 
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MEMORANDUM 
PageS 
November 30, 1994 

to purging, groundwater levels were measured to calculate the well casing volume and to 
evaluate static water level conditions. During purging. groundwater plf;, temperature, and 
electrical conductivity were monitored, and groundwater samples were collected when 
these parameters had stabilizc;d. Samples were collected with ei~ a dedicated 
polyethylene bailer (Apri11994). or dedicated polyethylene tubing from the peristaltic 
pump (October 1994). Water levels, calculated purge volumes, and parameter 
measurements were recorded on field $UDpling forms. Table 2 provides a summary of 
field parameters compiled from the field sampling fonns for the two 1994 sampling 
events. 

Groundwater Levels and Flow 

Groundwater Elevations 

. II) general, sitewide groundwater elevations appear to respond to seasonal fluctuations. -in 
precipitation. Well Mw-1 shows a greater response to precipitation than Wells MW-2, 
MW-3, and MW-4, which are adjacent to the lagoon. It is probable that groundwater 
mounding near the lagoon more strongly influences water-level elevations in Wells MW-2, 
MW-3, and MW-4 than in well MW-1, which is approximately 900 feet northeast of the 

· "lagoon. · 

Water-level fluctuations from 1989 through 1994 are summarized in Table 3 and 
presented in Figure 2~ ·waier levels declined iD eaeh of the foilr wells during 1991, in 
response to low precipitation conditi(}ns. The maximum decline during this period was 12 
feet in Well MW-1, compared with 3 to 4 feet of decline in Wells MW-2, MW-3, and 
¥W-4. The water level in Well MW-1 ·-continued to decline during the dry summer 
season of 1992, in contrast to Wells MW-2, Mw-3, and MW-4, in which water levels 
rose during the summer of 1992 in response to localized recharge near the lagoon. 
Groundwater elevations in all four wells rose during both 1992 and 1993 winter seasons. 

1994 wet season (April 1994) groundwater levels were gen~rally lower than in previous 
years (Figure 2). This decline may be related t~ lagoon levels at the Facility; the lagoon 
was empty for approximately 3 weeks prior to this groundwater level measurement event 
Lower precipitation rates and a laek of lagoon water recharge may have resulted in lower 
water levels in the downgradient wells. Upgradient well MW -1 static water level was also 
slightly lower than observed in previous years however, unlike the three downgradient 
wells, the groundwater level in MW -1 reflected an increasing trend from the previous dry 
season level (October 1993). An increase in water levels were observed in wells MW-2 
(4.18 feet) and MW-4 (5.15 feet) during the dry period (October 1994). Little or no 
precipitation had occurred in the Woodburn area during this month, therefore the water 
level increase for these well locations may be attributed to an elevated lagoon FigUre 2 

Volume 1 
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Table2 
Field Parameten Summ•ry 

1994 $emlannualltfoaltortag Data 
City of Woodburn Wastewater Treatment FadUty 

MW·l · MW-2 MW•3 . 

Parameten (Well Depth: 35 feet) (Wdi Depth: 30 feet) (Well Depth: 31 feet) 

April 8, 1994 Groundwater SampUng Event 

J)eptb to water 11.15 J~.54. 17.7~ 

T~etPurae 11.2 7.1 '.3 
V olumc In Gallona (a) 
GalloM!'e~Mftd dllliaa .......... 0 3.7 u H.2 AS (b) . 0 2.4 .... 'U AS 0.0 2.3 4.6 7.0 

pH (H+) 6.12 7.08 7.11 7~ 7:22 6.15 6.90 Ut 7M 7.04 6.70 6.1o 6.10 . 6.10 

Temperature (DcpeeC) . u.s ll.O 11.0 12.1 12.0 14.1 15.3 . 15.3 w 15.1 13.5 13.3 13.4 . 13.6· 
Electrical Conducth1ty (amllollc:m) 330 362 375 312 310 · 435 475 ' 295. -291 -(C) - - 620 

October 17, 1994 Groundwater SampUng Event 

~JJtll to water 20.76 11.36 19.54 
Taraet~e "' t.1 6.1 
Volume Ia Gallona (a) 
Galloal ~•ed dartaa .......... 0 1.3 4.6 6.9 AS 0 3.2 6.4 . 9.6 . AS 0 2.G 4.0 6.0 

pH . (H+) 6.46 7.31 7.32 111 1.n 7.41 7.00 ~92 "" ·6.15 6.91 ~11 6.12 Ul 
Tem ... (DepeeC) 11.3 12.2 12.2 12.4 12.4 13.9 13.1 . 1J:O : w 13.0 14.l 14.2 14.2 14.3 

Elcctrlal Conducdvit)' (ambol/cm) - - - - . 465 : ~ 600 "' 5H ~ '" 600 605 600 -(a) Taraet Plqe volume calculadoa (pllou): (Wiler column Hdpt • 0.163 • 3) 
(b) AS • After Sample collcacd. 
·(C) - • Dot IDCUured. 
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f.3 AS 

Ut ~ 

13,3 13.4 .. 600 

AS 

6.11 

14.3 

60S 

. . MW-t 
(Well Deptb:33 reet) 

0.0 . l.l 

uo· 630 

'J.U 15.2 

500 510 

" 

o · 4.2 

7134 6.91 

14.1 14.0 

550 . 520 

15.57 
u 

5.6 

6.10 

15.0 

510 

lO • .tl_ 
11.1 

1.0 

6.13 

14.0 · 

520 

Print« 

u 
Ut 

15.1 

511 

12.0 

6.14 

l3.f 
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~ 
. I ., 

AS 

6.10 

15.0 

510 

. 

13.0 

6.17 
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Table3 
' Water Level Elevations. 

Monthly and Semiannual MC)nltorlng Data 
City of WOodburn Wastewater Treatment Facility 

MW·l MW·l ,._W·3 MW-4 Approximate 
Date WaterLnel WaterLeftl Water ~Aft~ Water Level Lagoon Level 

ElnadoD (ft) Eleftdoa (ft) Elnatioa (ft) EleTadoD (ft) (ft) 

MPE (a) 175.80 1.,.,.11 168.1 .. 169.68 
11130189 156.62 155.29 147.69 155.86 

01/11190 161.80 157.41 149.22 156.90 

02/09190 NR NR NR NR 

03~5190 170.69 157.60 151.38 151.29 

04110190 168.67 157.71 151.42 157.70 

05101190 164.17 157.11. 150.77 157.36 

06.'05190 161.90 156.39 150.04 156.84 

07/12190 159.50 158.26 150.23 158.19 

OM)2J90 157.64 158.77 150.48 158.51 

09/11190 157.07 157.89 150.34 157.68 

10118190 157.00 154.00 148.40 154.07 

06114191 168.24 153.56 149.09 153.93 

06/26/91 165.67 153.16 148.57 153.71 . 

07~1/91 164.30 153.11 - 148.43 153.71 

12/19/91 156.95 150.41 145.78 1~.04 

OM)6/92 156.29 157.39 146.85 157.86 

12122192 156.49 163.39 '151.70 162.39 

0~3 169.17 162.33 153.35 161.27 7 .s (b) 

10105193 . 156.70 160.36 _. 150.64 160.23 5.5 

O.WS/94 163.65 154.57 150.44 154.11 0 (c) .. 
10117194 155.04 158.75 148.60 159.26 5.0 

(a) MPB = Mea.suriq Point Elevation (NGVD, Top ·of Casing) 
(b) 7 .S feet is tbc approximate Lagooo lcvd muimum 
(c) Lagoon empty for last 3 weeks for main~emnce. 

Notes: 
Wlll::r level elevatioos pre~e0ted in h:et relative to tbe 1929 Naliooal Geodetic Vertical Datum. 
Monthly data for February 1990 wac DOt obtaiDed. 
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November 30, 1994 

level (5.0 feet). Water levels slightly declined at MW-3 (1.84 feet) in contrast to ~e 
steeper decline at MW-1 (8.61 feet). 

Groundwater Flow 

In general, the shallow groundwater flow direction at the site is southeast toward the 
floodplaiil of the Pudding River. Long-term measurements at site monitoring wells 
indicate that groundwater levels decline in response to seasonal dry periods or drought 
years, and rise in response to recharge during the rainy season. As observed in Figure 2, 
groundwater levels in MW -1 appear to respond to variations in precipitation recharge to a 
greater degree than groundwater levels in MW-2, -3, and -4? which may suggest that 

. groundwater levels near the lagoon are more stable, possibly because of groundwater 
mounding near the lagoon. Localized groundwater mounding in the vicinity of the lagoon 
may accentuate the appearance or potential for flow reversal because the lagoon may 
recharge the adjacent downgradient wells, especially MW-2 and MW-4. This temporary 
artificial rise in water levels at the southeast edge of the lagoon during dry season 
conditions and the lack of appreciable recharge to MW -1 cause this flow reversal effect . 
This situation is anticipated to be temporary and 1~ in the immediate vicinity of the 
lagoon. The net groundwater flow direction beneath the site is believed to be southeast 
toward discharge points on the floodplain of the Pudding River. 

Discussion of Water Quality 

The 1994 semiannual analytical results shown in ·Table ! .indicate that riitrate 
concentrations in Wells MW-2, MW-3, and MW-4 were below the detection limit of 0.10 
mg!L. Nitrate concentrations in upgradient Well MW -1 were reported to be 21 mg/L in 
April 1994 and 21 mg!L in October 1994. 1bese levels are consistent with elevated 
nitrate concentrations reported for this well since the April 1990 groundwater sampling 
event In general, nitrate concentrations have declined since April 1990, but have 
remained at a relatively consistent level during field sampling between 1992 and 1994. 

As reported in the January 29, 1991, letter to DEQ, ·Monitoring Well MW-1 is located at 
the upgradient property corner of the wastewater treatment facility; therefore, the source 
of elevated nitrate concentrations is most likely upgradient of the facility. 1994 analytical 
laboratory reports are presented in the appendix. 
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PAOFIC . 
ENVIRONMENTAL 
u.BORATORY INC. 

April 14~ 1994 

CH2M Hill . 
825 N.E. Multnomah 
Suite 1300 
Portland, OR 97232 

Attention: Patty O'Conner 

RE: JOB #OPE 27874.B1 
P.O.# 
PROJECT - WOODBURN yYWTP 

Enclosed are test results for your samples received in this lab on Apr. 08, 1994. For your reference, 
these analyses have been assigned our PEL # 94-0874. 

Solid samples area reported on a dry weight basis except for Oregon DEQ Fuels Methods and where 
otherwise noted. 

Please call if you have any questions. 

Respectfully, 

Howard Holmes 
Project Manager 

cc: Frank Sinclair 
City of Woodburn 

9405 S. W. Nimbus Ave. • Beaverton, OR 97005 • (503) 644-<>660 • FAX I (503) ~-2202 

. Howard Boorse 
· QA Manager 
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(t)PAOFtC 
ENVlRONMENTAL · 
LABORATORY INC. 

Nitrate-Nitrogen per Standard Methods 4Soo-N93 D. 
Results In mc/L (ppm) · 

Client: 
Project: 
Received: 

CH2M Hill 
WOODBURN '/11\NTP 
04/08/1994 

Sam~le Name Anal}:!e 

WBMW1-4/94 Nitrate-N 

WBMW2-4/94 Nitrate-N 

W8MW3-4/94 Nitrate-N 

WBMW4-4/94 Ni.trate-N 

WBMWll-4/94 Nitrate-N 

Method Blank Nitrate-N 

Volume 1 
Page 316 

Method Reporting Level 

I'R Number: 
Matrix: 

Result MRL 

18 0.10 

NO · 0.10 

NO 0.10 

NO 0.10 

21 0.10 

NO 0.10 

MRL 
NO 
• 

None Detected at or above the method reporting level 
s~ Comment Section at end of report 

9405 S.W. Nimbus Alit. • Beaveni>n. OR 97005 • (503) 644..{)66() • FAX I (503) 644·2202 · 

94-0874 
water 

Date 
l'repf!ed 

04/10/94 

. 04/10194 

04/10/94 

04/10194 

04/10194 

Page 2 of 2 

j 

Date 
Anall!ed 

04/10/94 

04/10/94 

04/10194 

04/10/94 

04/10/94 

( . 
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PACIFIC 
ENVIRONMENTAL 
l.J\BORATORY INC. 

April 14, 1994 

CH2M Hill 
825 N.E. Multnomah 
Suite 1300 
Portland OR 97232 

Attn: Patty O 'Conner 

Re: Requested Quality Control Data 

' ' 

Enclosed is the in-house quality control data you requested on PEL project number 9W874. 

Note: Method blank results and Surrogate Recoveries are included in the final report. 

QUALITY CONTROL DEFINITIONS 

METHOD BLANK RESULTS 

A Method Blank is a laboratory:.generated sample which assesses the degree to 
which laboratory operations and proc~ures cause false-positive analytical results 
for your sample. 

No target parameters were detected in the method blank associated with your 
sample a·t the rep<?rting limit levels noted on th~ data sheets in the final report. 

SURROGATE STANDARD 

A surrogate standard (i.e., a chemical compound not expected to occur in an 
environmental sample) is added to each sample, blank, and matrix spike sample 
just prior to extraction or processing. The recovery of the surrogate standard is 
used to monitor for unusual matrix effects, gross sample processing errors, etc. 
Surrogate recovery is evaluated for acceptance by determining whether the 
measured concentration falls within accepted limits. 

V o\utne ___1...:----3!2--
page ----
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PAOFIC 
ENVIRONMENTAL 
~RATORYtr«:. 

PAGE: 2 ot'3. 
PELt QA/QC 94-08?4: 

Accuracy is measured by percent recovery as in: 

%Recovery • CMeasured Concentration) 
(Actual Concentration) 

' 

X 100 

Precision is measured using duplicate tests by relative percent difference. 

RPD • !Result of Test 1 - Resylt of Test 2) x 1 00 
(Result of Test 1 + ·Result of Test 2)/2 

If you should have any questions £oncerning this report, please contact me. 

Sincerely, 

~~ 
H·oward Boorse 
QAJQC ·Manager 

Volume 1 
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· · -~ PAOFIC 
. ~ ENVIRONMENTAL 
~ UBORATORY INC. 

(
··· .. . . . • .. 

MethOd 
. Blank Detection 

Analvte CZ9:4001a .Liml.t 
Nitrate-N . NO .0.10 

Date Prepped: o4/1~ 
Date Analyzed: ().4/1 0194 

BATCH QUPLICATE RESUL IS FOR NITBATE=NIJROGEN PER ErA 300.0 
RESULTS IN MG/l <PPM) 

Analvte 

Nitrate-N 

Sample 
~ 

:ll 

Dup 
~ 

19 

.8eQ 

10 

r;:;~·f; BATCH MATRIX SPIKE RESULTS FOR NITBATE·NIIROGEN PER EPA 300.0 
RESUL IS IN MG/l (PPM) 

I . 
\ 
' -· 

Analvte 

Nitrate-N(ai) 

. (ail S~ike recovery is out of control limits. 

Spike 
~ 

10 

Sample 
~ 

21 

MS 
~ 

28 

PAGE: 3 of 3 
PEL# QA/QC 94..()87 4 

QC limit 
8eQ 

20 

MS 
~ 

70 

QC limit 
~ 
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~·• prlftr ~r ro .... w. 
~e-. ,.,on. 

SAMPLE 
I. D. 
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SMiple Requirements: 
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IF SAMPLE IS UQUID & HAS SEDIMENT 
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__ Tnt FUt111te Only? 
__ Mix Sample by SMiling? 

T ett Pllrtlculate Only? 

1'1-
~ 

'f 
y. 
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IF SAMPLE 18 MULTI-LAYER, 
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. £NORTH . 
. 1-120itl-.... N.E.. Sulll 101 •lobi. WA _,1 1-1!501 (2011 411-1200 • FAX 415-m2 ~4CAEEK . 

~ANALYTICAL 
Ellt 11115 Munago•M 1• Sullll• ~. WA 1120HT71 1508) 824-1200 • FAX 82-4·Q290 , .. ... 

t405 S.W. ,.,.,..,. Atlftw • BIMrton. OA 1700f-7132 15031 &4H200 • FAX '"·2202 ( . 

. October 25, 1994 

. CH2M Hill 
825 N.E. Muttnomah 
Suite 1300 
Portland, OR 97232 

Attention: Patty O'Connor 

. RE: JOB I OPE 27874.B1 
P.O.# 
PROJECT- WOODBURN WWTP 

Enclosed are test results for your samples received In this lab on Oct. 17, 1994. For your reference, 
these analyses have been assigned our NCA I 94-31 00. · 

Solid samples are reported on a dry weight basis except for Oregon DEQ Fuels Methods and where 
otherwise noted. . . · 

Please call If you have any questions. · 

Respectfully, 

Howard Holmes 
Project Manager 

cc: Frank Sinclair 
City of Woodburn 
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. ANORTH .· 
· JICREEK ·. 
A.J'A.NALVTICAL 

1-12011t-.. H.£.. U. 101 • 8othll. WA _,,.... - 4iJ, .. • FI<X 485-m2 

Ellt 11116 Molllgoli•f• SuiiB • ..... WA 11201-477f. ~.~~ • AAX 824-mO 
N15 S.W. Nmbul AV.U • a.-ton. OA 170111-7132 (!CXJf~ • AAX &44·2202 

Nltrate-Nitropn per EPA 300.0 
1e1utts In mill (ppm) 

Olent: 

::':!tr 
CH2M Hill 
WOODBURN WNTP 
HV17/1994 

Sample Name Anall!e 

WBMW1-10117~ Nitme-N 

WBMWl-10117~ Nltrate-N 

WBMW3-1 0117/94 Nltra1e-N 

WBMW-4-1 0117/94 Nltrate-N 

~~W11-10117/94 Nimne:,N 

·Method Blank Nitrate-N 

lesuft 

21 

NO 

NO 

NO 

21 

NO 

NCA Number: 
Matrix: 

Mil 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

MRl 
NO 
• 

Method Reporting Lew I 
None DeteCted at or abOve the method reportl ng level 
See Comment Section at end of report 

94-3100 
water 

Date 
Prepped 

10119~ 

10/19194 

10119/94 

10119194 

10119/94 

Date 
Anal}'!ed 

1011919-4 

10119/9-4 

10119/94' 

1011919-4 

10119/94 
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. · -=NORTH · · AcREEK , ·· · 1-121111-.. N.£.. .... 101 • ~ WA -~-t501 • ...,.f200 • flU .2182 
. . . · . . I . . . . ~ ' . 

..c.IANALVTICAL 
_lila 111"15 Mol.,_f, ~,I• SpoUW! WA 1!12Q&-471a· (5011824- • FAX $24-1280 

1405 S.W. NlmbUI Atttlu • BeMrlon, OR 871J0&.7132 (503) 843-1200 • FAX 844·2202 . ( .. 

October ~6, 1994 

CH2M Hill 
825 N.E. Multnomah 
Suite 1300 
Portland, OR 97232 

Attention: Patty O'Connor 

Re: Requested Quality Control Data 

Enclosed is the in-house quality control data you requested on NCA project number 
94-3100. . . 

Note: Method blank results and Surrogate Recoveries are included in the final report. 

QUALITY CONTROL DEFINITIONS 

METHOD BLANK RESULTS 

A Method Blank is a laboratory-generated sample which assesses the degree to which 
laboratory operations and procedures cause false-positive analytical results for your sample. 

No target parameters were detected in the method blank associated with your sample at the 
· reporting limit levels noted on· the data sheets in the final report. 

SURROGATE STANDARD 

A surrogate standard (i.e., ·a chemical compound not expected to occur In an environmental 
sample) is added to each sample, blank, and matrix spike sample just prior to extraction or 
processing. The recovery of the surrogate standard is used to monitor for unusual matrix 
effects, gross sample processing errors, etc. Surrogate recovery Is evaluated for acceptance 
by determining whether the measured concentration falls within accepted limits. 
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A NORTH· 
· .~cREEK · 
:.&I ANALYTICAL 

1-1201t1-.. N.L Sulle 101 • 8Gihll. WA ..,-t 1-1501. I2GI) 411-8200 • FAX 415-2882 
e.-11115 Mcll¥ii•t• Sulle I • Spoiclnl, WA 81201-4771 ..• . 12+f20o • FAX 82~9280 

. NOS S.W. Nmbul-.. • BIMr1an. 013'17001-7132 1!503) 643-9200'• FAX M4-2202 

Accuracy is measured by percent recovery· as In: 

'1. Recovery - (Measured Concentration) 
(ACtUal concentration) 

X 100 

Precision is measured using duplicate tests by relative percent difference. 

RPD - (Result of Test 1 - Result of Test 2) x 100 
(ReSult Of rest 1 + ReSult Of teSt 2)12 

If you should have any questions conc:emin&. this report, please contact me. 

Sincerely, 

Howard Holmes 
Project Manager . 
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·alent: 
Project: 

CH2M Hill 
WOODBURN 'WWTP 

METHOD llANK 
latch t OC94037a 
Results In milL (ppm) 

Compound 

Nltrate-N 

Date Prepped 
Date Analyzed 

DUPLICATE 
latch t CIC94037a 
Results In milL (ppm) 

Come2und 

Nitrate-N 

MATRIX SPIKE 
aatch ' CK94037a 
Results In mlfL (ppm) 

Compound 

Nltrate-N 
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Ellt 11115 Mallgol••~· 81* I • ~ WA ~- -ari~ • FAX··uwao 
. NOS aW. Hlmlu-... • a.rin. dA frixit.t132 • s43-f200 • FAX e.U-22112 ( · · 

IATOt QUALITY CONTROL IESULTS 
·Nitrate-Nitropn per ~A 300.0 

NCA Number. 94-31 oo 
lecelved: 10117/1994 

Result MRL 

ND 0.10 

10/19/1994 
10/19/1994 

Sam pte 
Cone 

21 

~ 
21 

. · 

Spike 
Added 

Sample 
Cone 

30 21 

.. . 

RPD 
QC Umit 
RPD 

0 20 

MS MS QC Umit 
Cone ... Rec ... Rec 

50 97 75-125 

Page 3 of 4 

.... ... 
' . 

j ' 

,": ' 



. . . 

( 
... 
·~-~· 

·.: 

i . 
\ 

C1Jent: 
Project: 

Oi2M Hlll 
WOODBURN W\VTP 

LABORATORY CONTROL SAMPLE 
latch t CKM037a 
Results In msfl (ppm) 

Compound 

1 .. 1-,_.,.H.£.. Sula101 • Boltlll. WA IC11-t501 czo;li 41-• F,\1( 485-m2 
E1it 11111 MOI .. r; &ule 8 • ~ WA 111201-4771 · ·tzWZOO e .FAx 124-9280 

<I • · -

·. . tton.w. NmbuiMwu • ~ OA 17oot-7132 ···~ ·~ &.44-2202 

lATCH QUALriY cONTioL ISULTS 
Nltrate-NIIr'Oien per EPA 300.0 

True Found ,.Rec 

NCA Number. 9+31 00 
leceiYed: 1 0/17/199<4 

QC Umit 
,.Rec 

Nitrate-N . 0.20 o.1a·. · · 90 90-110 

.. . 

Volume 1 

Page 327 

Page 4 of 4 



:· :' • I • .,; ,,._t" o ,• ' '": ·,:J• ~ 
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1405 S.W . ..,._,.,._ • ~OR ~7132 1503ti4HZOO • FAX IW-2202 

INVOICE FOR ANALYTICAL SERVICES 

CH2M Hill 
825 HE Multnomah, #1300 
Portland, OR 97232 

Attention: Account• Payable 

Project Man•qer: Patty o'Connor 

Project: WOODBURN WWTP 

Invoice Number: 24100260 

Invoice Date: 

#OPE 27874.81 

10/26/94 

Water, Rec-ived 10/17/94 

NCA Sample #: 94-3100 

( 

QTY ANALYSES PERJPORMED UNIT PRICE NET AMOUNT 

5 . Nitrate-N 

Rem! t To: North creek Analytical 
18939 - 120th Ave. NE #101 
Bothell, WA 98011-9508 

VoJume 
Page 

1 
328 

20.00 

Invoice Total $ 

TERMS: NET 30 DAYS 
PAST DUE INVOICES ARE SUBJECT TO A 1. St PER MONTH SERVICE CHARGE 

100.qPc. 
·• ':r 

10().00 
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~ 1.1\BOR.AlORY. INC. 

8405 8.W. Nimbus Ave. 
BeM~rton, OR 87005 

r.sroJ e-44-oetiO 
Fax r.sroJ e-44·2202 
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CHA~ . JF CUSTODY RECORD PELt_ 

eompanr. 0/fZM. H-:lt /P ~ \f 
Project M-.r. PA-l\'< o· eo,.,~ 
Protect Heme: W~'uutAl wwrP 
. Protect Number. OP C. 2/Y + <f , 8 I 
.COMMENTS: 

QC Information (check one) 

0 Level 1 0 Level 2 0 Lrtel 3 (10% Surcherge) 

,.,.. •• ,,, c#Hrl'f to ., • .,. ecctn,. .-.pqtt. 

~~~ SAlt~ I DATE I TIME I PRESERV. 

I lwAM.kJI·l0/111'1<1 t¥17/rii!Ot~l · .R/ 
,1-lw~~Z..~lojqNf l•cfi~/IYs-1.-CY 
}~6ttlill -lohih~~j,11ftl1~30 Le--
'\ ~814W't·IO/tf}iy l¥nfMI320 ~ 
~ tw6MicJH-to/nh'l f'*1Nb1«> I £Y -, 

-• Page 

Rnll RePort end f~es to: (If olhet' lhm Project Menegtf) 
~ t:.IHJ'f • f' ~c.fM""" "to·-
""*• I~ Clf \thir lhln Prqect Men.ger) . 

------..------- 1C\t,oFWool'-ur~. fr-,N~ ,,~.;,,~lttr 
-------'------ 1'2.,.q'fs- tfoltrllt+ {U, 

P.O.N~ 

M~n:•x I~B 

Simple Requirements: 
8~ NPDES RCRA ............... c-...... 
0 0 0 

Other 

·! 

P.i 1151 15~1 v ~l'i s i~ i~ ! I!~~ t ~ ! ~ a~~ !e i i 
:v'J . II 
111 
IV 
.... 
IVf II 

RUSH: 

WooJ.-,ty.J. 0 ~ q '7-D1- I 0 m £Q-1io 
IF SAMPLE IS UQUID & HAS SEDIMENT 
OR PARTICUlATE. SHALL WE: 
__ T .. t Filtrate Only? 

_Mix Simple br lhlldng? 
Tnt Paftlcul8le Only? 

I 1i 1 < 
I . II ·o ~ 

i I! II II .I I• I ~ ~ ~i I I Ji li i ~~ · i a. ~ t 
I 
I 

' ' I 

IF SAMPLE 18 MULJl.LAYER. 
SHALLWE: . 
_ 1Ht &cb ~r hp-.tef(l 
__ 1Ht only ONE L11ret7 Which Urer'?· 
_Mix All ~,. br Sheldng?-

REMARI<S 

I I I I I I I I I I I I I I I I I I I I . I I I . 
': ~ I I I I I I I I II I I II II II II II I I II I I I ~ ~ I I I !.A I I -1 --· (!> 

w 
Nl"'"' 
\0 

- -

cm;::{lL~~ 
COOI,.ER I 

SEAL I 

l~a'~\~ 
REliNQUISHED BY: 

REUNOUISHEO BY: 

e«U'\: "" 
DATEITIME _..., 'I RE/FJ1E'J.8Y: f) 

rojnlr/ l£t~ 11 ta:~t' tl'tt~..Jt'O..~ . 
COMPANY: DATE/TIME I RlCEiYED\JY: 0 

COMPANY: DATEtnME RECEIVED BY: 
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Section 9 

Pubic Involvement 

Introduction 

In this section, ·the public involvement activities for the Woodburn Wastewater Treatment 
Plant (WWTP) facilities planning are described. 

Public Involvement Activities 

The first public meeting concerning the W oodbum WWTP facilities plan was held on 
May 6, 1991. 'The meetfug was held to present the evaluation of several options for the 
Woodburn wastewater treatment facilities and solicit input on the options. . Copies of the 
mailing list and handouts are attached in Appendix 9 .1. 

A Woodburn Wastewater Advisory Committee (WAC) was formed in August 1993. The 
WAC has met monthly to discuss the wastewater issues facing the community and to give 
staff guidance on the direction the planning should go. The WAC reviewed the planning 
criteria. The consensus of the group was to plan the wastewater facilities to the year 2020 
and to plan for residential and commercial growth of 3.4 percent An industrial growth rate 

· of 1 percent was agreed to by the WAC by consensus. 

The WAC selected Barbara Lucas, a volunteer, to head up the public involvement and 
publicity. 

The WAC a!so reviewed the Big Picture Alternatives for wastewater treatment and effluent. 
disposal (see Appendix 5.1). The Big Picture Alternatives were again brought to the public 
in an open house format The open house, 'held June 6, 1994, was a huge success, bringing 
in over 100 people to discuss the wastewater issues and alternatives in W oodbum (handouts 
are attached in Appendix 9.2). After hearing the. public input, the consensus of the WAC 
was to expand at the existing plant site, which· was the least expensive of the Big PictUre 

. Alternatives analyzed. The public and WAC also wanted consideratio~ of phasing the 
selected alternative. 

The selected alternative treatment plant components were reviewed by the WAC. The 
selected alternative received WAC consensus. Phasing of the selected alternative was also 
favored by the WAC. The effluent disposal option of poplar tree irrigation was highly 
promoted by theW AC. 

A WAC council meeting, which was open to the public, was held on the preliminary rate 
analysis. 

The progress of the facilities planning has been reported in the local newspapers and direct 
mailings. 

PDXISDBADOC 9-1 
1 

Drvfr Wooclbllm Wastewater Fodlitiu Plml 
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( ... A second open house is planned for March 21, 1995. The selected alternative will be 
presented along with projected rate increases to cover the next 5-years of operation. A final · 
public hearing is planned to present the final facilities plan which will include comments 
received from the public open house. 
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. Appendix 9.1 
First Public Meeting Mailing List and Handouts 
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;': ···, .. ": · .. ·.; ... . ,... 

PLANNING FOR WOODBURN'S 
WASTEWATER tREATMENT FACILITIES 

May1991 

INTRODUCfiON 

The City of Woodbwn is ~aring a facility plan for its wastewater treatment 
system. A facility plan difines what steps the Oty should take to meet its future 
Jieeds for wastewater treatment. It is the result of a planning process that looks 
at ~ilities, considers the· advantage& and Oisadvantages of each, and · 
iden · the ~tem that can most benefit ffie community. OnCe the plan is 

·. adopted by the Qty, it wiD guide the operation and iinprovements to the Oty's 
treatment system thrOugh tl\e year 2020. · 

Improv~en~ to the dty.s ~~are needed to meet new water ~ty 
re~tions established by tlie U.S. Environmen~ Protection Agency (EPA) and 
the Oregon Department Of Environmental Quality (DEQ). These r~tions 
designate wastewater treatment and disc:har~ standards thathat must De met to 
protect the Pudclin~ River and other bodies Of water that receive treated 
wastewater •. The city's current system is not able to meet these stringent new 
standards. 

In addition to up~ding the existing systen:L to meet regulato~ ~ements, 
the facility plari Will })!'OVicle for inc:feaSing the ~·s capacity in order to 
accommoaate planned~ in the city. Pt~g now for bOth of these 
~es is an efficient and cost~ve planning aPEI"oach. Additional 
efaciency is built into the plan by providiiig for pllaSeO construction of the 
improvements. The plan Will enable the city to [c>Qk ahead to long-term needs 
thtou~ the year 2020, while implementing the improvements only as they are 
need ea. 
The Oty of Woodburn is committed to providing its citizens with a ~tem that 
is environmentallY: r~nsible and cost~ective. Public review and comment is 
an essential part Of the planning process. A number of ~ible sy_stemS are 
being considered for meeting tlie Oty's treatment needS. Optional new 
~ology and mitigation·m~ can_also provide ~<;i~tlonal advantages, 

· such as reiilJced odor and noiSe Jll\pacts m the plant Vlcuuty. All of these 
alternatives have costs and benefits that must lie carefully weighed. We 
welcome your participation m making these decisions. . . 

TilE STUDY PROCESS AND SCHEDULE 

The ao/ of Woodburn has hired CH2M Hill, an engineering and environmental 
consulting firm, to help prepare the facility ·plan. The planrung process has the 
following basic steps: · 

• 

• 
• 

Define future v.?ClStewater treatment needs, based on population and 
wastewater projections and on regulatory requirements. 

Identify alternative treatment systems that can meet these needs . 

Evaluate the alternatives on the basis of cost, environmental impacts, ability 
to construct and OJ?erate, and other advantages/ disadvantages . . 
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• · The cost of this opticm is estimated at frotn $26 to $41.inillion, depending on 
the amount of industrial flow thAt is treat2d. The wetlandS option woula f 
cost about $2 million more than the filter system, largely because of the cost 
of land a~tlon. The Wlknown costs associated witli groundwater 
quality regulations could make the cost of the wetlands considerably higher. 

. . 

As a point oJ comparison, the Cty of McMinnville is improving its facilities 
at a cost of $27 million, and sewer rates are expected to iha~e by about 
$20.25/month after construction is eompletec£ . 

-~ ~ 1.\:.f l!xis!YJ& Facility, with r;w Facility Located 
. . 

This option is essentially the same as Option 1, with the following differences: 

• The new fac:Uity. will be constril~ at it sep~~ location, $0utheast of the 
existing pLmt. "The new plant will therefore be closer to most industrial 
wasww&ter sources, but Will~ longer pumping distances for excess 
domestic wastewater from the ~g plant. . · · · 

• No effiuent ftom the new facility will be discl\8rged to the Pudding River • 
Following secondary treatment, all e!fluent will be discharste(l to aeate a 
new wetlands area south of the urban growth bo~. "nle wetlands will 
~e either into the Pudding River or into MDI Creek south of the d!f, 
~ang the portion of~ Cr~ that flOws throudl the city. Again, tlie 
abili~ to CX)nstruct wetlands that would meet grounc!water qUality 
regulations is unlcnown at this time: ·- · 

• The co$t of this option b estimated at from. $30 to $44 million, depending on 
the amount of inaustrihl flow that is treated. As in Option 1, costs for tlie 
wetlands could be considerably higher. · 

Comparison of Option 1 and Opti0Jl2 

Compared with each other, Options 1 and 2 have the following advantages: 
. • . 

Option 1: Greater o~tional and maintenance flexibility 
Easier 1arid a~tion . · · · 

Option2: 

Ooser to solidS handling facilities · 
Less pumping distance for excess domestic loads 

Qoser to industrial wastewater sources 
H effluent is discharged to Mill Creek, enhances the portion of Mill 
Creek that flows thi'ough the city 

OTIIER OPTIONS CONSIDERED 

A number of other alternatives have also been examined, and are considered less 
advantageous than Preferred Options 1 and 2. These include various · 
combinations of treatment, storage, and discharge ~terns, and can be grouped 
1mder five general categories. These categories and the reasons they compare 
unfavorably with the preferred optici.$ are summarized below. 
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CJTY OF WOODBURN FACILIT IES PLAN 
PREFERRED OPTIONS 

POSSIBLE 
WETLANDS 
LOCATION 
NOT TO SCALE 

II 1/ 
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MEMORANDUM 

To: Frank Tiwari, Woodburn Public Works Director 

From: Nancy Jerrick, Oman/Jerrick Associa~ . 
Date: April 18, 1991 

Subject: Information for May 6 Public Meetinq 

I am enclosing the followin9 items: 

• A copy of the display advertisement that will be run in 
the Woodburn Independent on April 24 and the Senior 
Estates newspaper on April 26 

• A copy of the project mailing list 

• The flyer to be sent/distributed to the mailing list 

• A set of mailing labels for the flyer 

I will be out of the office Friday, April 19, and Monday, 
_April 22. Please call me on April 23 if you have any 
questions . 

~c : Daria Wightman, CH2M Hill 
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You are 1Dvlte4 to a 

PUBLIC MEETING 
for the 

Woodburn Wastewater 
Treatment Plant FaclUty Plan 

.. MONDAY, MAT 8, 1991 
7:00-9:00 pm. 

City Ccnmcll Chamben 
270 Montgomery Street. Woodbum. <>reaon 

The City of Woodbum Ia developing a long·tenn plan for Its 
wastewater treatment fadlltlea. Improvements to the exJstJng system 
are needid to meet MW and propoeed state and federal water 
quality regulations and to accommodate planned growth In the City 
at the same time. Your City II comm!Jted to providing Its citizens 
with a system that Ia envtronmentaUy reaponsl)le and coat-effective. 

The City Ia evaluallng several opllona that can meet Its future 
wastewater treatment needs. Baaed on the reaub of thllevaluatlon, 
your elected representatives wlll .. lec:t the beat alternatives that are 
being considered. · 

Public review and comm.m Ia an Important part of the evaluation 
process. The purpose of this plblk: meeting Ia to: 

• Discuss the alternatives we are considering 
• Hear about the Issues that are of concern to you and 

receive your comments about an important community 
decision. 

We invtte you to attend this meeting and give us your ideas. 
For more Information, plene call Frank Sinclair, 

Treatment Plant SUperintendent, at 982-6281. 
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You are invited to a 

PUBLIC MEETING 
for the . 

Woodburn Wastewater 
Treatment ·Plant Facility Plan 

MONDAY, MAY 6, 1991 
7:00-9:00 pm 

City Councll Chambers 
270 Montgomery Street, Woodburn, Oregon 

The City of Woodburn is developing a long-term plan for its 
wastewater treatment facilities. Improvements to the existing system 
are needed to. meet new and proposed state and federal water 
quality regulations and to accommodate planned growth in the City 
at the same time. Your City is committed to providing its citizens 
with a system that is environmentally responsible and cost-effective. 

The City is evaluating several options that can .meet its future 
wastewater treatment needs. Based on the results of this evaluation, 
your elected representatives will select the best alternatives that are 
being considered. · 

Public review and comment is an important part of the evaluation 
process. The purpose of this public meeting is to: 

Discuss the alternatives we are considering 
• Hear about the issues that are of concern to you and 

receive your comments about an important community 
decision. 

We invite you to attend this meeting and give us your ideas. 
For more information, please call Frank Sinclair, 

Treatment Plant Superintendent, at 982-5281. 
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WOODBURN WASTEWATER TREATMENT PLANT FACILITY PLAN 

PROJECT STAPP 

Frank Tiwari 
Public Works Director 
City of Woodburn 
270 Montgomery 
Woodburn, OR 97071 

Daria Wightman 
CH2M Hill 
2020 S.W. Fourth Avenue 
Second Floor 
Portland, OR 97201 

Nancy Jerrick 
Oman/Jerrick Associates · 
1606 S.E. 34th Avenue 
Portland, OR 97214 

CITY OF WOODBURN 

Steve Goeckritz 
Director of Planning 
City of Woodburn 
270 Montgomery 
Woodburn, OR 97071 

MAILING LIST 

April 1991 

Woodburn Planning Commission 
c/o Steve Goeckritz 
Director of Planning 
City of Woodburn 
270 Montgomery 
Woodburn , OR 97071 

Woodburn City Council 
c / o Mike Quinn 
Woodburn City Administrator 
270 Montgomery 
Woodburn , OR 97071 

Dan Glennon 
President 
Wo odburn Area Chamber of Commerce 
P.O. Box 194 
Woodburn , Oregon 97071 
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CITY or WQQDBQRN (Continued) 

Charles Piper 
Woodburn Rotary Club 
P.O. Box 247 
Woodburn, OR 97071 

Cliff Zauner 
French Prairie ·Kiwanis Club 
c/o KWBY Radio 
P.O. Box 158 
Woodburn, OR 97071 

Mike Padberg 
Woodburn Kiwanis Club 
11798 Carl Road N.E. 
Woodburn, OR 97071 

George Tallmadge, President 
Senior Estates 
1776 Country Club Road 
Woodburn, OR 97071 

KED IA 

KWBY Radio 
P.O. Box 158 
Woodburn, OR 97071 

Woodburn Independent 
601 North First 
Woodburn, OR 97071 

ODOR COMPLAINTS 

Mrs. Heer · 
12565 Carl Road 
Woodburn, OR 97071 

Nancy Glatt 
2855 Molalla Road 
Woodburn, OR 97071 

John MacNulty 
12664 Carl Road 
Woodburn, OR 97071 

Fred Kascher 
985 Kelowna. Ct. 
Woodburn , OR 97071 

R.L. Koenig 
2775 Molalla Road 
Woodburn, OR 97071 
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ODQR CQMPLAIRTS (C~ntinued) 

Herb Koenig 
2705 Molalla Road 
Woodburn, OR . 9707l · 

Sterling Brady 
- 3599 Linda · 
Woodburn, OR 97071 

Marg Lund 
2645 Molalla Road 
Woodburn, OR 9707~ 

BEIGBBORS 

(hand delivered) 

SLUDGE CQMPLAIBTS 

(hand delivered) 

TRAILER COURT 

(hand delivered) 

INDUSTRIES 

Pacific Rim Products 
1660 Silverton Road 
Woodburn, OR 97071 
Attn: Scott Eagle 

Specialty Polymer 
2475 Pkogress Way 
Woodburn, OR 97071 
Attn: Raymond Southwell 

J.M. Smucker Co . 
1440 Silverton Road 
Woodburn, OR 97071 
Attn : Marlin Icenogle 

Conroy Packing 
Division of Kerr Industries 
960 Young Street 
Woodburn, OR 97071 
Attn: Brian Conroy 

Agripac Corporation 
North Pacific Highway 
Woodburn, OR 97071 
Attn: D'Mark Mick 
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OTHER JQRISDICTIOBS 

City of Molalla 
Public Works Department 
12424 s. Toliver Road 
Moialla, OR 97038 
Attn : Jack Dunn 

City of Molalla 
.Public Works Department 
12424 S. Toliver Road 
Molalla, OR 97038 
.~ t tn: Don Kemp 

City of Mt. Angel 
Public Works Department 
P.O. Box 960 
Mt. Angel, OR 97362 
Attn: Corky Yarbrough 

City of Gervais 
P . O. Box 348 
Gervais, OR 97026 

City of Hubbard 
P.O. Box 380 
Hubbard, OR 97032 
Attn: Jerry Ordin 

City of Silverton 
830 McClaine Street 
Silverton, OR 97381 
Attn: Richard Barstad 

C{ty of S~l~erton 
830 McClaine Street 
Silverton, OR 97381 
Attn: Steve Yoder 

City of Aurora 
P.O . Box 100 
Aurora, OR 97002 
Attn: Dick Johnston 

City of St . Paul 
P.O. Box 7 
St. Paul, OR 97137 
Attn: Rod Bowdish 

City of Donald 
P . O. Box 388 
Donald , OR 97020 
Attn: Linda Langfeldt, City Recorder Volume 
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Appendix 9.2 

Handouts from June 6, 1994, Open House 

Draft Woodburn Wastewater Facilities Plml 
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·. ·.· .-._ .. CITY OF WOODBURN 

e•'; :~ . 

270 Montgomery Street • . \\it>odbtm, Oregon 97071 • (503) 982-5222 
TDD (503) 982-7433 • FAX (503) 982-5244 

May 1994 
. . 

NOTICE TO ALL SEWER SERVICE CUSTOI\.fERS· 

In November 1993 the City wu Dotitied by the U.s.~· Euv~rQDJIK!DtaJ Protection Agency (EPA) to develop a plan by 
November 1994 to meet the more ltlin&em pollutioillililitl that have been set for cfiaclwainl effiuem water from the 
aewqe tr..., plant iDto the PuddiDa JUvec. The vol~ of water in the Puddiq River durin& the aummer (July & 
Aupst) Ia 10 low the rivec water caa•t dilute the aewqe eftlueat heiDI diadtaraed IDd tb«efore it CIDDOt maintain the 
oxygen demaod of cataln aquatic life, u it can durin& the winter montha. 1bia Ia the maiD reason the Puddini River 
hu beell clasaified u a water quality limited ltreiPl. Abo, besida these environmental imp~ementl the presem sewqe 
treatment plaDt ia nearina the eod of its. 20 year u.sefullife IDd cleclaiona have to' be made on where to ao from here. 

1be W astewat« Advisory Committee, -PPoiDtecl bj· the· JOVemiDI body, havinl local citizen~ and community 
represeutativea, has evaluated sevual different alternatives (see Qther side) on how to handle these problems lad preferred 
one alternative over the othen. No decision will be made by the City ~n until your iDput hu been received. 

Any changes to the trqtmeut plant Or th~ tRatlneot proCess will mean better p~n to the eaviromnent aDd hiah« 
monthly aewec bills. How muc:h hiaha: the billa will be ~n·t be mown until late summer. A comparison wu done 
with othec cities that are ~encing similar problems and an analysis of montbly cosu Ia as follows: 

. . . 
. . '; ,\ '! 

' 
SEWER RATE. INFOllMATION FROM COMMUNITIES 

IMPROVING THUK SEWERAGE SYSTEMS 
.. 

PLANT 1992 1994 2005 
SIZB APPRO X. SEWER. SBWBR PROJECTED 

CITY (MiUioD SEWERAGE COST COST IN 
a.JJoaa COST PER UNIT PER UNIT FACILITIES 

Pet Oily) PLAN 

McMinaville 6.0MGD . s 37,000,000 . s 11.00 . s 23.~ s 43.69 

Dallu 2_,. MGD 31,000,000 13.00 17.00 ~.19 .. 

Woodbum 5.0MGD m 14.20 14.20 m 

• 30" IDcrcue each year for the DCXt two yean bu alrc&dy bcca lflPrOved by CoUDcil. 

1be Wastewater Advisory Committee has scheduled the first of two Open Houses for June 6, 1994 from -4:00 to 8:00 
p.m. at Woodburn City HJll in the Council Chambers. 'Ibis opea house is a chance for you to receive information 
regarding the problems we are facio&, review exhibits on the different alternatives and to talk to experts about these 
problems and the possible solutiooa. At this time you will be able to give committee memben your opiniooa about the 
alternative that the committee recommends. 

OPEN BOUSE 
Jaae 6,1994 
4PMto8PM 

Woodltura Cl~ BaD William Mitchell, Chairman 
W oodbum W~.~tewater AdvOOry Committee 
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SEWER RATE PAYEilS 

The City of Woodburn wants your advice on . 
selecting among Treatment PJant Alternatives to 
J?rotect our envuonment and serve our communitY. to 
the year 2020. These alternatives are expected to be 
expensive .. • · . · . 

Come to an OPEN HOUSE 
June 6·· 199'4 
4PM -~8PM"' . 

Woodburn City Hall 

-compantivo COlt optioaa ue ~ $47,000,000 to $86,000,000 
• • • .• * 
A LOS USUARIOS DE LAS 
CA~ERIAS DE DESAGUE 

La ciudad de Woodburn quiere obtener su opini6n 
para escoler entre altemati~, que se ~ van a 
ser muy caras o costosas• con e1 ~suo de· · 
proteger nuestro znedio.anlbiente y servir-a nuestra 
communidad basta e1 alio 2020. 

- . '-
VBNGA A UNA PRESENTACION PUBUCA 

Junia 6 de 1994 :· 
De4a8PM' . 

Administracl6n de Ia Ciudad de WOodburn 
(Woodburn City Hall) 

*Bl alcance co~vo esU entre $47,000,000basta $86,000,000 

• • • • • 
IIIT.ATEJILIII;HKH CI'OtmbiX TPYPOB 

ropOA B~6ypsa X011eT Baui COBeT Ba slal6ope 
.AJrrepaaTBBLI llepepa(}o-qesoi C!>a6pBXB 'IT06 oxpi.IIBTD 
Bam}' OIQ>YJKCBHIO B CJI}'XHTL Bamy o6~eCTBy B 2020. 
ropy. 0JICll.rolBO lffO 3TH a.JITepBaTHBLI 6YAYT 
.u;opome.* 

llpaxo~e ua "OTKPhiTOM ,I(OME" 
6-ro Hrou, 1994 

4:00-8:00 se-q. 
B fJiasBOM 3aJie 
fopo~ Brn6ypaa 

*Cpasmrrem.HLie CTOHMOCTH Mei,Jzy $47,000,000 ,ItO $86,000,000 

. :~ .. . .~ 
: ~ · 

.. 
·, 



Planning for Woodburn's 
Wastewater Treatment Facilities 

Introduction 

The City of Woodburn is preparing the facilities plan for its wastewater treatment sys­
tem,· A facilities plan dermes the st~s that ~e City should take to meet its future needs 
for wastewater treatment. It is the result of a planning process that looks at many 
possibilities, considers the advantages ~d disadvantages of each, and identifies the 
system that can most benefit the community. Once the plan i$ adopted by the City, it 
will guide operations and improvements to the City's wastewater treatment system 
through the year 2020. 

Improvements to the City's system are needed to meet new Wa.ter quality regulations 
established by the U.S. Environmental Protection Agency (EPA) and the Oregon Depart­
ment of Environmental Quality (DEQ) and tQ protect against citizeri lawsuits. These 
regulations designate wastewater treatment and discharge standards that must be met to 
protect the Pudding River and other bodies of water that receive treated wastewater. The 
City's current system will complete its 20-year design life in the year 2000 and it will 
not be able to meet these stringent new standards or the projected growth requirements of 

(~D:;i the City. 
' 

In addition to upgrading the existing system to meet regulatory requirements, the facili­
ties plan will provide for· increasing the system's capacity in order to accommodate 
planned growth in the City. Preparing now for both of these purposes is an efficient and 
cost-effective planning approach. The plan will enable the City to look ahead to long-
term needs through the year 2020. · · 

The City of Woodburn is committed to providing it,s citizens with a system that is envi­
ronmentally resp~msible and cost-effective. Public review and comment is an essential 
part of the planning process. A number of possible systems are being considered for 
meeting the City's ·treatment needs. Optional new technology and mitigation measures 
can also provide additional advantages, such as reduced odor and noise impacts in the 
plant vicinity. All of these alternatives have cost and benefits that must be carefully 
weighed. We welcome your participation in making these decisions. 

The Study Process and Schedul~ 

The City of Woodburn has hired CH2M HILL, an engineering and environmental 
consulting firm, to help prepare the facilities plan . The planning process has the follow­
ing basic steps: 

USR14873 .WJ>S 



1. Define future wastewater treatment needs, based on population and wastewater 
projections and on regulatOry ~uirements. · 

2. Identify alternative treatment systems that can meet these needs. 

3. Evaluate the alternatives on the basis of cost, environmental impacts, ability to 
construct and operate, and other advantages/disadvantages. 

4. Select the best treatment system for more detailed analysis, and develop a f~.: 
ties plan. 

5. COnduct a financw analySis to determine who pays for the improvements and 
how~ 

The planning process is currently in the third step: evaluation of the alternatives. All 
public ~mments will be considered in selecting the alternatives that will be carried 
forw3rd for further analysis. The draft facilities plan is anticipated to be available for 
public review by November 1994. 

Recommendations 

The Wastewater Advisory Committee evaluated the treatment plant siting alternatives and 
the tertiary treatment and effluent disposal options (see Figures 1 through 3). The 
consensus of the committee was to recommend the following big-picture alternative with 
two dis,posal options for further development and analysis: 

Issue ~ltemative 

Treatment Plant Site Alternative I:-Upgrade and· Expand Existing Plant 

Tertiary Treatment Mechanical Filtration 

Effluent Disposal during the Option A-Discharge to the Pudding River, with 88-
Summer acre storage lagoon for July and August 

Option B- Irrigation at Agronomic Application Rates 
for May through October, with 58-acre storage 
lagoon and 300 acres irrigable land 

Effluent Disposal during the Discharge to Pudding River 
Winter 
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( .. : Treatment Plant Site 

;' . . . 
\ . 

Upgrading and expanding the existing plant (Alternative I) was the preferred treatment 
plant siting alternative because of costs and practicality. The other siting altematjves 
were shown to have many disadvantages. For instance, adding a second, parallel treat­
ment plant to the same site (Alternative II) would require additional pumping for separate 
treatment of industrial flows. Retaining the existin$ plant and building a separate.plant at 
a new site (Alternative W) would require new pumping facilities for sludge and industrial 
flows, a new force maih, and another effluent pipeline.. Furthermore, operations al\d 
maintenance of two sites would be less efficient than for cine. Abandonment of the 
existing plant and building a new plant at a new site (Alternative IV) would mean losing 
the value of the existing plant and would entail dismantling the existing facilities and 
restoring the site to farmland at a significant cost. Moreover, the siting of a new plant 
would likely face public opposition. 

Tertiary Treatment 

Mechanical filtration was found to be a better tertiary treatment option in this case than 
wetland treatment. A wetland treatment system would be approximately 50 percent more 
expensive because of land costs and the cost of~ lining for ·the wetland (which is 
required by DEQ) without significant added benefit. Uncertainties regarding long-tenn 
permitting for control of the wetlands as a treatment faci~ity and concerns about possible 
effects on the groundwater (C~ty of Woodburn's main drinking water source) also make 
this a less attractive option. · 

Mechanical filtration is a more reliable treatment process and the capacity of a filtration 
facility can be increased more easily. It is estimated to be the least expensive altema- · 
tive. The operations staff preferred mechanical filtration. 

Effluent Disposal during the Summer 
' ' 

Pudding River and Storage. With mechanical filtration provided, the effluent can be 
discharged to the Pudding River during May, June, September, and October of the 
summer period. During July and August of each year, when the effluent ammonia 
requirements preclude discharge to the Pudding River, the effluent would be stored in an 
88-acre lagoon. 

Irrigation at Agronomic Application Rates. Agricultural irrigation was selected as 
another viable alternative for disposal of treatment plant effluent during the summer 
period. This alternative provides nutrient rich water for irrigation in the area at a time 
when water is becoming a scarce and valuable resource. A 58-acre storage lagoon would 
be required to store effluent, assuming roughly 300 acres of land are available for 
irrigation during July and August. Filtration would be required for disposal of excess 
wastewater to the Pudding River during the other summer months. 
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Other Alternatives. The other summer disposal alternatives considered -dischlrge to ( · · 
the Willamette River and a 5-month-capacity storage lagoon.:...were seen to be too costly. 

Emuent Disposal during the Winter 
. . 

Because the DEQ effluent requirements for the winter period are less stringent, it will be 
possible to discharge to the Pudding River with minor modifications to ·the current 
treatment processes, upgraded and _expanded as necessary to replace aging components 

· ·and meet new capacity needs. · ' · 

Costs 

.Cost opinions were dev~loped based on Environmental Protection Agency (EPA) and 
industry guidelines. The costs were further adjusted to reflect recent local projects such 
as wastewater facilities for the City of McMinnville, Oregon. They costs are 
comparative and not to be used for budgetary purposes. 

The present worUt cost in_1997 dollars for Option A-Summer Effluent Disposal to 
Pudding River and Storage was estimated to be $53,300,000. For Option_B-Summer 
Effluent Disposal to 'Irrigation it was estfinated to ~- $55,850,000. These~ present worth 
costs are. within IS· percent of each other, and, therefo~, ~not considered by EPA to 
be significantly different. The non-cost analyses need to be considered in the selection 
process. The range of costs for all the alternatives was from $55,300,000 to 
$92,335,000. . 

Public Review and Comment 

The City of Woodburn would like to hear public comments on the alternatives now under 
consideration to help decide which should be carried forward for further study. An open 
hQuse will be held for this purpose on June_ 6, 1994. A Public_ Hearing will be held on 
November 15, 1994, to hear public comment on the draft facilities plan. The public will 
be notified, and additional information about the project will be ·available before this 
meeting. · 

If you ·would like more information or have any comments about the facilities plan, 
please call Frank Sinclair, Woodburn Wastewater Treatment Plant Superintendent, at 
982-5281. 

Volume 1 
Page 352 

USJI.I4873 .WPS 4 

( "· 



, ... - . 

Recommended by 
Wastewater Advisory 
Committee for further 

evaluation 
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ALTERNATIVE 11 · 1 Existing site co-location with dual 
. treatment process 

ALTERNATIVE Ill 

ALTERNATIVE IV 

Existing site and new site; 
new ,plant located at new site 

New plant at new site; abandon 
existing plant and existing site 

·--:\ 
; . ; 

Figure 1 
Siting Alternatives 
City of· Woodburn WWTP 
Woodburn, Oregon 

~ 



1-d-<: 
~ 0 

(JQ -
I'D c: 

9 
I'D 

w 
UliJo-l ... 

Secondary 
Effluent Flow 

MECHANICAL FILTRATION ALTERNATIVE 

WETLAND TREATMENT ALTERNATIVE 

'----------..1 ~= R · l~ -- -I · = 
New Dechlorination · 

Figure 2 
Tertiary lreatment Alternatives. 
City of Woodburn.WWTP 

""""'· 
Woodburn, Oregon 
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58·Acre EHk.lent 
· Storage Lagoon 

(assumes 300 
agricultural aaea 

available for Irrigation 
In July and August) 

Figure3 . 
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Options for Effluent Disposal 
During the.Summer (May-October) 
City of Woodburn WWTP 
Woodburn, Oregon 
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... WELCOME • > 

to 

~~::. 
.. · .::.;:: ·. 

The Wastewater Advisory Committee OPEN HOUSE 
OD 

WASTEWATER TREATMENT ALTERNATIVES 
· .. · 

\ 

WHY DO WB NBBJ) TO TRBAT WASTEWATER'l 

Wastewat=' cootains contamiMnts that could pollute ground watez if discharged directly to the river or ground. 
It is imponant to note that we draw our drinking watez from the. ground through wdls. The treatment process 
diminates many of the contaminants thus reducing tho possibility of diseases. 

. . 

}'lHY ARB WB BAYING THIS OPEN HOUSB7 

Altbough the committee prefezred tho altemative that keeps the plant at the present site with modifications and 
upgrades, they want ~ ideas Iepiding: 

... wetlands u part of the wastewatel' treatment system 

... piping treated ~ to tbo Willarnc:fle River 

... providiiig ~ to other communid-·for a leo 

... treatment facnities that can expand u Woodburn grows 

... any other proposals 

HOW POPS mrs OPEN HOUSE FORMAT WORK7 

1bo open bouse form:at is• set up in a series of information stations so you can easily cireulate around the room 

HOSPITAUIY TABLB- Sign in and feel free to cin:ulate 
VIDEO - A short video will be shown about how our present treatment system ope:at.es. 

PUDDING RIVBR. CLEAN UP -'Ibis station will explain why we have ·ui·:clean up the Pudding River 
and the estimated costs of cleaning up. 

··-
ALTERNATIVB TREATMENT PLANS - At·this station the preferred alternative will be explained and 

the other~ that were considered ·will be~· · . 
. . 

REGIONAL ~GES .:. lam about sewage ~lems faced by. all Pudding River commuoiti~, 
such u Hubbard, Molalla, Mt. Angel and Silverton; problems·such u sludge, septic tank waste, 
Jeachate and laboratory sezvices. . 

PUBUC TESTIMONY -If you would J.ike to make oral commenu to committee members sign a public 
tmimony card and take it to the public testimony station. 

WRITTEN TESTIMONY - Tables will be available to fill out a written testimony sheet, then drop the 
sheet in the COMMENTS box at the hospitality table. 

. 00 00 00 00 00 00 00 

TOUR O~INION DOES COUNT • Su~~re testimonies wiij be reviewed by the 
yw•"stewatec Advisory Committee and the City. Council . The decision will not be made without 

dderaiion of these Summaries. 

• ..iO, summaries of the written and oral testimonies will be printed in the local newspaper. Or you can get ' 
a copy by calling Frank Sinclair at the Wastewater Treatment Plant at 981-5281. · 

Volume 1 
Page 357 



...... -·· 

· ... :. 

Volume 1 
Page 358 



,... 
/ 

Appendix A 
Current NPDES Waste Discharge Permit 
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July 31, 1992 

Honorable Fred .Kyser, Mayor 
City of Woodburl'). 
270 Montgomery Street 
Woodburn, oregon 97071 

Final oa.te for Submission of 
Written Comments: August 14, 1992 

Re: Waste Disposal Permit 
File No. 98815 
Marion County 

Qrey)n 
DEPARTMENT OF 

ENVIRONMENTAL 

QUALITY 

Your application for a National Pollutant Di scharge Elimination 
system (NPOES) permit bas been reviewed by the Department and a 
pr.oposed NPDES permit has been drafted. You are invited to review 
the attached copy and submit any comments you may have in writing 
prior to the date indicated above. A copy of the permit 
evaluation report is also enclosed, which describes in more detail 
the contents of the permit . 

A ·draft stipulation and Final Order, plus a fact sheet briefly 
describing Orders, are enclosed. The Department is proposing to 
issue an Order to you, because we believe that your facility may 
not be able to comply with the water quality based effluent limits 
for total residual chlorine. The Order also includes interim 
limits for total residual chlorine and a compliance schedule to 
meet the effluent limits in the permit. Note that the compliance 
schedule included in the Order is based on the adoption of the 

.Total Maxi mum Daily Load (TMDL) for the Pudding River and approval 
· of the facilities plan. 

Some changes· have been made i n proposed pe~it since our last · 
m~eting. These include the following: 1) rounding mass limits to 
two significant digits, 2) monitoring ljweek for enterococci 
bacteria for a one year period only and 3) groundwater monitori ng 
in accordance with your approved plan (this item was inadvertently 
ommitted in the previous draft) . The groundwater monitoring 
condition requires 2/year monitoring for nitrate-nitrogen, which 
is consistent with the City's current practice . 
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order 

. . 
Other information. which will be .distributed to the public is · 
enclosed for your review. · Your comments on · the content of this 
information will also be appreciated. · 

At the close of the comment period, and after your .comments, if 
any, have been received, the Department will modify the draft 
permit as appropriate. The public notice regarding yo~r 
application will be circulated to interested individuals and 
organizations. The proposed permit will al~o be made available to 
those persons requesting it. A public hearing is scheduled to 
take public testimony in Woodburn, on S.eptember 24, 1992.. After 
the public review and participat-ion period is over, the final 
NPDES permit will be issued. 

If you have any comments or questions, please contact me at 229~ 
5185. 

Sincerely, 

z~;.t-W ~w.-
Rajeev Kapur 
Municipal . ~astewater Section 
Water Quality Division 

Enclosures · 
cc: · Willame.~te Valley Region,· 'DEQ 

1 
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Expiration Dates 9-30-97 
Permit Number, 
File Number: 98815 
Paqe 1 of 14 Pages 

.NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
. WAST& DISCHARGE PERMIT 

Department of Environmental Quality 
811 s.w •. Sixth Avenue, Portland, OR 97204 

Telephones · (503) 229-5696 

Iaaued pursuant to ORS 4688.050 and The Federal Clean Water Act 

ISSUED 'J!O& 

City of Woodburn 
270 Montgomery Street 
Woodburn, OR 97071 

Outfall 
Type of Waste Number 

Domestic Sewage 001 

OUtfall 
Location 

R.M. 21.5 

Emergency Overflow• (Pump Stationa) 002 ~ 003 

Lift station # 2 

Lift Station # 6 

Rotating Biological Contactors 
with Sand Filters 
2815 Molalla Road 
woodburn, OR 97071 
Treatment System Class:rv 
Collection System Class: III 

Jansen Way 002 Kill Creek 

santiam Drive 003 Storm Sewer 

Basins Willamette 
Sub-Basin: Molalla/Pudding 
Stream: Pudding River 
Hydro Code: 22X-PODD 21 . 5 D 
County: Mar ion 

Issued in response to Application No. 997753 received November 8, 1991. 

This permit is issued baaed on the land use findings in the permit record. 

Lydia R. Taylor, Administrator Date 

PERK!1 riP l\CTMT!ES 

Until this permit expires or ie modified or revoked, the permittee ia authorized 
to construct, install, modify, or operate a wastewater collection, treatment, 
control and disposal system and discharge to public waters adequately treated 
wastewaters only from the authorized discharge point or pointe established in 
Schedule A and only in conformance with all the requirements, limitations, and 
conditions set forth in the attached schedules as followst 

~ 
Schedule A- Waste Disposal Limitations not to be Exceeded .• • 2-3 
Schedule B- Minimum Monitoring and Reporting Requirements ••• 4-7 
Schedule c- Compliance Conditione and Schedules............. 8 
Schedule D Special Conditione.............................. 9-11 ' 
Schedule E- Pretreatment Conditione •••.• . •••.••••.••••..•. . .• 12-14 
General Condi tiona. • • . • . . . • • • • . • • • • • • . . . • • • . • • • • • • • • • . • • . • . . • Attached 

Unless authorized by another NPDES Permit, each other direct and indirect 
discharge to public waters is prohibited. 
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1. ·Waste pitgh•J"9' Lipftatioy qqt to be lzceeded After Pegdt Itnapce. 

** 

Volume 
Page 

a. outfall Number 001 (Sewage Treatment Plant Dilcharge) 

(1) Hay 1 - October 31r 

Parameter 
a. caoo-s** 
b. TSS 

Average Effluent .. 
concentration• 

Monthly Wtekly 
10 rMJ/l 15 mg/1 
10 rMJ/1 15 mg/1 

Ha•• Load Limit• 
ISH Note 1/) 

Monthly Weekly 
Average 
lb/day 
260 
260 

Average 
lb/day 
390 
390 

Daily 
Maximum 
lbl 
520 
520 

(2) November 1 - April 30r (See note 1/) 

Parameter 
a. csoo-s** 
b. TSS 

Average Effluent 
concentration• 

Monthly W!ekfy 
25 mg/1 40 mg/1 
30 mg/1 45 mg/1 

MA•• Load Limit• 
I See Note 2 /) 

Monthly Weekly · Daily 
Average Average Maximum 
lb/day lb/day 
650 980 
780 1200 

1300 
1600 

The CBOD-5 concentration limit1 are conaidered equivalent to t~e minimum 
design criteria for BOD-S •pacified in Oregon Admini•trative Rulea 340-41. 
The•e limit• and CBOD-5 llllll limit• may be adjuated (up or doWn) by permit 
action if more accurate information regarding CBOD-5/BOD-S equivalency 
become available . 

(3) other parameters (year-round) 

1 
364 

Fecal Coliform Bacteria 

pH 

CBOD and TSS Removal 
Efficiency 

Total Reaidual Chlorine 
(See Note V> 

~~all not exceed .200/l00 ml monthly 
geometric mean and 400/100 m1 
weekly geometric mean. 

Shall be within the range 6.0 - 9.0 . 

Shall not be leas than 
85\ monthly average. 

0.03 rt~~J/1 daily lll&Xi.mum. 

( 
·' 

I 
( . 
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(4) Not withatandi"ng the··' effluent limitation• ·eatabliahed by this 
permit, no waatea shall. be diacharged and no activitiea ahall be 
conducted which violate Water Qua"lity Standar4a aa adopted in OAR 
340-41..;445 except in the defined llli.Xing zonet 

The allowable mixing zone ia th~t portion of the receiving 
atream frem the point of diacharge to 270 feet (90 meters) 
downatream· of the. diacharge pofnt·.· · In addition, the ZID · 
(Zone of I~iate Dilution) 8hall not exceed "lO percent of 
the defined mixing zone in any direction from the point of 
db charge~.- (See Note U) 

b. Emergency overf~ow OUtfall a 002 and 003: 

No waetee ahall be diacharged from these outfalle and no · activities 
shall be conducted which violate water quality standards aa adopted in 
OAR 340-41-445, unleaa t~e cauae of the discharge ia the result of an 
upset aa defined in general condition• 84 and 86. 

1J · Based on average dry weather design "flow to the facility equaling 3.1 HGD. 
The daily maximum limit ia suspended on any day when the daily flow to the 
treatment facility exceed• 6 . 2 HGO, twice the dry weather design flow. 

~/ These limits are based on an average dry weather deaiqn flow to the fac i lity 
equalLng J . l HGD. However, theae limite are interim limits only and are 
effecti until the permitte letea the neceeeary _engineering s t ud to 

ne the design average wet weather flow pursuant to OAR 
340-41-120(,). Upon review and approval of the engineerinq study and upon­
r equest by the permittee, the Department intends to modify this permit and 
include revised mass load limits and an inflow reduction plan . In addition, 

. the daily maximum limit is suspended on any day when th t the 
t the weather desi 

J/ Once the permittee upgrades · treatment facilities, the Department may modify 
the e~fluent limit for total residual-chlorine and the mixing zone 
dimensi~ns . The Department also may include effluent limits for ammoni a­
nitrogen, if necessary. 

Volume 
Page 
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· 1. ''n'rr llopitprfoo aM Beportioo Reqpi.r gpt (unle•• oth~rwi•e approved in 
writing by the Depa.rt.ent)·. The pentitt~ •h&ll monitor the parameter• as 
•pacified below at the ·location• .;ndicated. The laboratory used by the 
permi.tt .. to analyze samples shall h&ve a quality a•sur.ance/quality control 
program to. ver.ify the aQcuracy .of sample analy•is. If QA/QC requirement• 
are not met for any &n&lyeia,, th~ re,ult• shall be. included in the report', . 
but not u•ed in cAlculation• required by this PeJ;"mit. Such results shall 
not constitute a violation of thi• permit. When possible the permittee 

·shall re-•ample in a timely manner for parameters failing the QA/QC 
requirements, analyze the sampies and report the results. 

a. XD.fluent 

Item or Parameter 

Total Flow ( MGD) 
Flow Meter Calibration 
CBOD-5 
TSS 
pH 

Metalss (Ag, As, Cd, 
Cr, CU, Bg, Ni, Pb, 
Zn) ~ cyanide {CN), 
measured as total in 
mg/1 (See note 1}) 

Total Phenols 
(See Note lJ) 

Volume 1 
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Minimum Frequency 

Daily 
Semi-annually 
2/Week. 
2/Week 
3/Week 

semi-annually 
using 3 coneecutive 
days between 
Monday and Friday, 
inclusive 

Semi-annuaily 
using 3 consecutive 
days between 
~onday. and Friday, 
inclusive 

Type of Sample 

Meter Readinq 
Verification 
composite 
Composite 
Grab 

24-hr daily 
composite 
(See note 1/) 

24-hr daily 
composite 
(See note 1/) 

( , 
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b. Outfall llu.ber 001 (TreableDt Plant Dt..charge to the pgddf ng Ri"Yer) 

rtem or Parameter 

Total Flow (MGD) 
Fiow Meter Calibration 
CBOD-5 
TSS 
Fecal COl-!-form 
pH 
Quant~ty Chlorine Uaed 
Chlor~rie Reaidual 
Average Percent Removed 

( CBOD and TSS) 

lfutri.ents: 

Ammoni• - Nitrogen 
Nitrite + Nitrate -

Nitrogen 
Total Phosphorua 

'l'OUCS: 

Metals: (Ag, As, Cd, 
Cr, CU, Hg, Ni, Pb, 
Zn) ~Cyanide (CN), 
measured as total in 
mg/1 (See Note l/) 

Total Phenols 
(See Note l/) 

Toxics Removal 

Bioassay of effluent 
from Outfa.ll 001 
(See Note if) 

Minimum Frequency 

Daily 
Sem~-annually 

2/Week 
~/Week· 
2/Week 
3/W .. k 
Da~ly 

Daily 
Monthly 

2/Week 
2/Week 

Weekly between 
June 1 ~ Oct 31 

Semi-annually, 
using 3 consecutive 
days between 
Monday and Friday, 
inclusive 

Semi-annually, 
using 3 consecutive 

· days between 
Monday and Friday, 
inclusive · 

Semi-annually 

Quarterly 

Type of Sample 

Meter Reading 
Ver~f~cation 

compoa~te 

compo•~t• 
Grab 
Grab 
Measurement 
Grab 
calculation 

composite 
Coalpoa~te 

Compos~te 

24-hr da~ly 
compos:ite 
(See note 1./ ) 

24-hr daily 
compoli~te 

(See note. l./) 

Calculation 
(See note 1/) 

Acute and 
chronic 
b,i.oassay 

Volume 

Page 
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Item or Parameter Minimum Frequency Type of sample 

Water Ltvel Elevation 
Nitrate - Hitr~en 

2/year. 
2/year 

Record 
Grab 

1/ For influent and effluent cyanide and phenol samples; at least eight . 
( 8) discrete grab samples ahal~ be collect~ over. the operating day. 
Each aliquot eball not be lees than 100 ml and JhaU. be collected and 
compoeited into a larger container which has been preserved with sodium 
hydroxide for cyanide samplee, and sulfuric acid for total phenols 
aamplee. 

U Daily 24-hour composite samples shall be analyzed and reported 
separately. 

Plant removal rates shall be ~alculated for each 3-day sampling event. 
Removals shall be calculated by& (1) averaging the thrtt influent 
concentration values for each ·parameter collected during the sampling 
evant7 (2) averaging the three effluent concentration values for each 
parameter collected during the sampling event7 and (3) using the two 
average concentrations to calculate the parameter's removal. The 
removals for each 3-day sampling avant as well as monitoring data for 
each 4ay of sampling shall be reported. 

Beginning January, 1994, the permittee shall conduct bioassay testing 
for a period of one (l) year in accordance with the frequency specified 
above and the procedure outlined in Schedule D of the permit. If the 
bioassay testa show that the effluent samples are not toxic at the 
6ilutions determined to occur at the Zone of Immediate Dilution and 
the Mixing Zone, no further bioassay testing will be required during 
this permit cycle. Bioassay teat result& will be required along with 
the .next HPDES Permit ren.Wal application. 

d. Sludge . Hana.gellent 

Item or Parameter Minimum Frequency Type of Sample 

Sludge analysis 
including: 

Volume 
Page 

Total solids 
(\ dry wt.) 

Volatile solids 
(\ dry wt.) 

Sludge nitr09en 
HH3-N; N03-N1 ' TKN 
(\ dry wt.) 

1 
368 

Semi-annually Composite 
sample to be 
repraaantat.i,ve 
of the product 
to be l~d applied 

( 

( 



( ····-. . 
·. :·.:' d. Sludge Man•g nt: (coat:. ) 

Item or Parameter 

Sludge metals co~tant 
for Ag, As, Hg, Pb, 
Zn, cu, ~i, Cr, ' 
Cd (in mg/kq dry _ 
weight) 

Phosphorus (\dry wt.) 
Potassi\.W (\ dry wt.) 
pH (standard units) 

\ volatile solids 
reduction accomplished 
through digestion 

Record of locations where 
sludge is applied on land 
(Site location map to be 
maintained at treatment 
facility for review upon 
request by DEQ) 

Notes: 

Minimum Frequency 

Monthly, for 
anaerobic 
digesters 

Each 
Occurrence 

Fila Number 98815 
Page 7 of 14 Pages 

Type of Sample 

calculation 
(Sea Note~) 

Data, quantity ' 
locations where 
sludge ie applied 
recorded on a 
site location map 

~/ Calculation of the \ volatile solids reduction for the anaerobic 
digesters is to be baaed on comparison of a representative grab sample 
of total and volatile solids entering and exiting the primary anaerobic 
digester or ~ntering the primary anaerobic digester and exiting the 
sludge drying beds. 

2. Reporting Procedures 

Monitoring results shall be repcirted on approved forma. The reporting 
period is the calendar month. Reports must be submitted to the Department 
by th4t 15th day of the following month . 

State discharge monitoring reports shall identify the name, certificate 
classification and grade level of each principal operator designated by the 
permittee as responsible for supervising the wastewater collection and 
treatment systems during the reporting period~ Monitoring reports shall 
also identify each system classification as found on page one of this 
permit. 

State discharge monitoring reports (DMRs) shall also include a record of the 
quantity and method of use of all sludge removed from the treatment facility 
and a record of all applicable equipment breakdowns and bypassing. 

Volume 1 
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Co!lpU •pee SCb8duln •'"' Copditlou 

1. Within aix (6) month• after pe~t ia•uance date, the permittee aball 
aubmlt to the Department for review and ·approval a program and achedule for 

·· identifying and reducing inflow. At a minimum, the program ahall conaist of 
the following: 

2. 

' • . . 
a. Identification of all overflow pointe and verification that the sewer 

ayatem overflow• are not occurring up to a 24-bour, 5 year atorm event 
or equivalent; 

b. Monitoring of all pump atation overflow pointe; .-

c. A program for identifying and removing inflow aourcea into the aewer 
syatem over which the pe~ittee baa legal control; and 

d. Within one (1) year of Department approval of the -program, the 
permittee aball begin implementation of the program. 

Within six (6) months after permit iasuance date, the permittee aball ·aubmit 
and implement a contingency plan for the prevention and handling of apilla 
from each emergency overflow point. The apill reaponae plan ahall include 
the posting of high public exposure areaa and the issuance of public 
not.i.ficationa. 

3. The permittee ia expected to meet the compliance datea which have been 
eatabliahed in tbia achedu1e. Either prior to or no later than 14 daya 
following any lapsed compliance date, the permittee ahall aubmit to the 
Department a notice of compliance or noncom?liance with the eatablished 
aehedule. The Director may revise a schedule of compliance if he 
determines good and valid cause resulting from event• over which the 
permittee has little or no control . 

Volume 
Page 
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1. All dudge shall be managed in &'ccordance with a sludge management plan 
approved by the Department of Environmental OU•lity. No aub•tantiai 
changes shall be made in sludge management activities which significantly 
differ from operations specified· under the approved plan without the prior 
written approval of the DePartmen~. 

2. The permittee shall comply with oregon Administrative Rules (OAR), Chapter 
340, Division 49, •Regulations Pertaining To certification of Wastewater 
system Operator P•rsonnel• and ae~ordinglya 

a. The permittee shall have ita wastawater .eollection and treatment 
systems supervised by one or more operators who are certified in the 
class (collection or treatment) ~ grade level (equal to or greater) 
that. correspon~• with the class of the system to be supervised (see 
page one of this permit) . 

Note: A •supervisor• is defined as the person exercising authority for 
establishing and executing the specific practice and procedures of 
operating the system in accordance with the policies of the permittee and 
requirements of the waste discharge permit. •supervise• means responsible 
for the technical operation of a system, which may affect its performance or 
the quality of the effluent produced. Supervisora are not required to be 
on-site at all times. 

b. No system shall be without supervision (as required by Special 
Condition 2. a. above) for more than thirty (30) days. During periods 
when the supervisor is absent (off-site and physically not available), 
the permittee shall provid~ an alternate, ·or in the ease of shift 
operation, designate a shift supervisor. The alternate or shift 
supervisor shall be certifie4 ·in the proper ~lass and at no leas than 
one grade level lower than the class of the system to be· supervised. 

c. The permittee is responsibl,.e for ensuring its system ha.a a properly 
certified operator available at all times (to respond on-site at the 
request of the permittee and to any other operator). 

d. The permittee shall notify the Department of Environmental Quality in 
writing within thirty (30) days of replacement or redesiqnation of 
certified operators responsible for supervising system operation 
(including shifts). The notice shall be filed with the Water Quality 
Division, Operator certification Program (see address on page one). 
This requirement is in addition to the reporting requirements contained 
under Schedule B of this permit. 

Volume 1 
Page 371 



e. 

File Number 98815 
Page 10 of 14 Pages 

Upon written requeat, the Department may qrant the permittee 
reaaon&ble time, not to exceed 120 daya, to obtain the eervicee of a 
qualified peraon to auperviH the waetewater ayetem. The written 
requeet muet include juatification for the time needed; a echedule for 
recruiting and hiring, the ~t• ·the eyateal· aupervi.-or availability 
ceaaecS and the name of th* alternate ayat~ auperviaor(a) aa required 
by 2.b. above. 

a. The permitt .. ah&ll conduct chronic whole effluent toxicity bioaasay 
te~t· of Outfall 001 in accordance with the frequency .pacified in 
Schedule B with ceri9daphnia dubia (w•ter tlea), Pimephalef promelaa 
(fathead minnow), and Selanattrum caprieornutum (green algae). 

b. Bio&ttay teeta aball be dual end- point teatt in which both acute and 
chronic end-point• can be determined from the reault• of a aingle 
chi:onic tett. The acute e~d-point (LCSO) only apPU."ea when aiqnifieant 
mortality occur•. 

e. Bioassay ehall be conducted in accordance with Sho;t-Term Method• for 
lttim(tinq the Chrqnic toxicity of Effluent and Bfceiyinq watera to . 
rreahwater Orqanim•~ EPA/6.00/4-89/001 and Methods for Measuring the 
AsUti toxicity of Effluents to Aquatic Orqaniime, EPA ( moat current 
8dition). Quality aaeurance criteria, etatistical analyaee and data 
reporting for the bioaesaye shall be in accordance with -the £PA 
document for chronic testing referenced above. 

d. The permittee ehall make available to the Department, on request, the 
written standard operating procedure• they, or the laboratory 
performing the bioataaye, are ua_inq for all toxicity tests requi red by 
the Departaaent. 

•· If any acute bioaesay teat indicate• that the effluent sample is toxic 
at the· dilutiona ~etermined - to occu~ at ~be edge of the Zone of 
Immediate Dilution ~other toxicity teat using the eame apeciea and the 
aame IDithodoloqy ehall be conducted within two weeka. If the second 
teat &leo indicate• toxicity, the permittee ehall follow the procedure 
described in ~action (g) of this permit condition . 

f . If a chronic bioaaaay teat indicate• that the effluent sample ie toxic 
at the dilution• determined to occur at the edge of the mixing zone, or 
if there ia no dilution data for the edge of the mixing zone and any 
chronic bioaaaay tett indicates that the effluent ia toxic, another 
toxicity teet uaing ttie aame species and the aame methodology shall be 
conducted within two weeks . If the aecond test also indicates 
toxicity, the permittee shall follow the procedure deacribed in 
section (9) of this perm~t condition. 
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9• It, after following the procedure aa deacribed in aectiona (e) or (f) 
of thi• permit condition, two con•ecutive bioa••ay teet re•ult• 
indicate acute and/or chronic toxicity, the permittee •hall evaluate 

· the •ource of the toxicity and •ubmit a plan and time •chedule for 
achieving compliance with the water quality atandard• for toxicity. 
Upon approval by the Department, the permittee will implement th~ plan 
until compliance ha• been achieved. &valuation• •hall be completed and 
plan• •ubm~tted within 6. mo~th• ~nleaa . otherwi•e appr~ed in writing by 
the Department. 

4. In order to meet •ummer effluent limit• for CBOD and TSS, the permittee ha• 
inatalled a lagoon for additional treatment of pr~ effluent prior to 
di•charge to the Rotating Biological contactore and a filtration ayatem for 
poli•hing of effluent prior to diacharge. Theae ay•tem• are aized to handle 
aummer flow• and taking theae facilitiea off-line during the winter months 
does not conetitute a bypaae. 

Volume 
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The permittee ahall implement the fo!~ow~g pretreatment ·activitieaa 

1. The parmittaa ahall co~duct and enforce it8 Pretreat:Mnt Program, aa 
approved by the C.partmant, and comply with the General Pretreatment 
Regula tiona ( 40 C!'R PUt 403) • . The permittee a~all a~ cure and maintain 
sufficient reaourcea and qualified peraonnel to carry out the program 
tmplementation procedure• described in thia pa~t. 

2. The permittee aball adopt all legal authority neceaaary to fully implement 
ita approved pretreatment prograa and to comply with all applicable State 
and Federal pretreatment ragulationa. The parmittaa must alap establish, 
where neceaaary, contracts or agreement• with contributing jurisdictione to 
eneure compliance with pretreatment requirements by industrial uaera within 
theae jurisdictions. Theia contracts or agreement• shall identify the 
agency responsible for all implementation and enforc.ement activities to be 
performed in the contributing jurisdictione. Regardless of jurisdictional 
situation, the permittee is responaibla for ensuring that all aspects of 
the pretreatment proqram are fully implemented and enforced. 

3. The permittee shall update ita inventory of industrial users at a frequency 
and diligence adequate to ensure proper identification of industr ial uaera 
subject to. pretreatment atandarda, but no lase than once per year. The 
permittee shall notify these industrial users of applicable pretreatment 
standards in accordance with 40 CFR s· 403.8(f)(2)(iii). 

4. The permittee shall enforce catagoric.al· pretreatment standards promulgated 

Volume 
Page 

. pursuant to Section 307(b) and (c) ~f . the Act, prohibited discharge 
standards as set forth in 40 CFR S 403.S(a) and (b) , or local limitations 
developed by the permittee in ~ccordance with 40 cn ·s 403 . S(c), whichever 
are JDOre stringent, or are .ap~licabla to nondomeatic users discharging 
wastewater: to the co·llection system. LOcally derived discharge limitations 
shall be defined as pt'etreatment. a.tandards under ·section 307 (d) of the Act. 

A technic&~ evaluation of the need to revise local limits shall be performed 
at least once during the term of this permit and must be submitted to the 
Department as part of the permittee's NPDES permit application, unless the 
Department requires in writinq that it be submitted sooner. Limite 
development will be in accordance with the procedures established by the 
Department. 

1 
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The permittee ahall iaaue individual diacharge permita to all Signific~t 
Induatrial .oaera in. a timely manner. The per.itt .. ahall alao reiaaue 
and/or modify permita, where neceaaary, in a timely manner. Diacharge 
permit• muat contain, at a lllini.mua, the condit·iona identified in 40 en s 
403.8(f) (1) (iii). Unl.eaa a 1110re stringent definition haa been adopted by 
the permitt .. , ttie definition of Significant Indua~rial Oaer ahall be aa 
atated in 40 CFR S 403.3(t). 

6. The permittee ahail randomly.· aample and analyze ipduatrial uaer effluent a at 
a frequency commenaurate with the character, conaiatency,· and volume of the 
diBcharge. At a minimum, the permitt" ahall aample all Significant 
Induatrial Uaera for all regulated pollutant• twice per year, and ahall 
conduct a complete facility inape~ion once per year. Additionally, at 
leaat once every two· yeara the pe~ttee ahall evaluate the need tor each 
Significant Induatrial User to develop a alug control plan. Where a plan 

7. 

8 . 

ia deemed necessary, it ahall conform to the requirement• of 40 CFR s 
403.8(f)(2)(v). 

Where the permittee elects to conduct all industrial uaer monitoring in lieu 
of requiring aelf-monitoring by the uaer, the permittee ahall gather all 
information which would otherwise have been aubmitted by the uaer. The 
permittee shall also perform the sampling and analyses in accordance with 
the protocols · e-tabliahed for the user. 

Sample collection and analyaia, and the gatherin'g of other compl_.iance data, 
shall be performed with sufficient care to produce evidence admissible in 
enforcement proceedings or in judicial actions. Unleaa specified otherwise 
by the Director in writing, all sampling and analyses ahall be performed in 
accordance with 40 CFR Part 136. 

The permittee shall review reports submitted by industrial users and 
identify all violations of the user's permit or the permittee's local 
ordinance. 

-The permittee shall investigate· ·all instahces .c;Jf 'industrial ·user 
noncompliance and shall take all nec!!essari stepa to return usera to 
compliance. The permittee'• enforcement action• shall track ita approved 
Enforcement Response Plan, developed in accordance with 40 CFR S 
403.8(f)(S) . If the permittee has not developed an approved Enforcement 
Response Plan, it shall develop and submit a draft to the Dep&rtment for 
review within 90 days ' of the issuance of this permit~ 
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9. The permittH ehall p~lieh, · at leaet annually in the l1.r9eet daily 
. newepaper publiehed in the perali.ttH'e eervice area, a liet of .. all 
induetrial ueere which, at any time iA the previoue 12 JDOnthe,_ were in 
Significant Noncompliance with applicable pretreatment r~irementa. For 
tbe purpoeee of thie requir ... nt, an induetrial ueer il in Significant 
Moncompliance·it it meet• one or more of the criteria lietect in 40 .CFR 
403.8(f)(2)(vii). 

10. The peraitt.. muet develop and maiptain a !Sata .. management eyetem deeiqned to 
track the etatue of the induet~ial u8er inventory, diecharge 
characterietice, and compliance. In accordance with 40 CPR S 403.12(o), the 
permitt .. ehall retain all recorda relating to pretreatment progr~ 
activitiee for a mini.mum of thr" yeare, and eh&ll make euch record• 
available to the Department and USBPA upon requeet. The permitt .. ehall 
aleo provide public ace••• to information coneidered e!fluent .. data under 40 
CFR Part 2. 

11.. . The peraittee ehall eubmit by March 1 of each year, a report ( 2 copiee) that 
deecribee the peraittee'e pretreatment program during the previoue calendar 
year. The content and format of thie report ehall ~ ae eetabliehed by the 
Department. 

( 

12. The permittee ehall eubmit in writing to the Department a etatement of the 
baeie for any propoeed modification of ite approved program and a 
deecription of the propoeed modification in accordance with 40 CPR S 
403.18(b). No eub•tantial procJram modification• may be im~lemente.d by the ( 
permittee prior to receiving written authorization from the Department. 

P9881SW (7-31-92) 
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IIPDBS CDRKRAL COIIIDITIOBS 

SJC'UOI A. 

1. puty to comply 

The pe~tt .. muat comply .with all condition• of· thia permit. Any 
permLt noncompliance .conatitutea :a violation of Or~on _ Reviaed Statutea 
(ORS) 468.720 and ia ground• for enforcement action1 for pe~t 

· termination, auapenaion, or modification, or for denial of a permit 
renewal application. 

2. Penaltiet for Violation• of Permit Condition• 

3. 

Oregon Law (ORS 468.140) allow. the Director to impoae civil penaltiea 
up to $10,000 par day for violation of a term, condition, or 
requirement of a permit. 

·xn addition, Oregon Law (ORS 468.99~) claaaifiea a willful or 
negligent violation of the terma of a permit or failure to get a permit 
aa a misdemeanor and a pareon convicted thereof ahall be puniahable by 
a fine of not more than $25,000 or by impriaonment for not more than 
one year, or by both. Each day of violation conatitutea a aeparate 
offense • 

puty to Mitigate 

The pe~ttee thall take all reaaonable atepa to minimize or prevent 
any discharge· or aludge use or diapotal in violation of thia permit 
~hich baa a reaaonable likelihood of adveraely affecting human health 
or the environment. In addition, upon requeat .of the Department, the 
permittee thall correct any adverae impact on the environment or human 
health resulting from noncompliance wi th thit permit, including such 
accelerated or additional. monitoring aa neceaaary ·to determ~ne the 
nature and impact of the noncompl.ying diacharge .. 

4. puty to Reapply 

5. 

If the permittee wishet to continue an activity regulated by thia 
permit after the expiration date of tbia permit, the permitt- must 
apply for and have the permit renewed. The application ahall be 
aubmitted at least 180 days before the expiration date of thit permit. 

The Director may grant permiuion to aubmit an application leta than 
180 days in advance but no later than the permit expiration date. 

Pe;mit Act i ona 

Thi s permit may be modi fied, auapended, revoked and reiaaued, or 
terminated for cause including, but not limited to, the following: 

1 

1 
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a. Violation of any term, condition, or requirement of this permit, a 
rule, or a statute; 

b. Obtaining this permit by miarapraaentation or failure to disclose 
fully all material facta; or 

c. A change in any condition that requires either a temporary or 
permanent reduction or elimination of the authorized discharge .• 

The filing of a request by the permittee for a permit modification or a 
notification of planned changes or anticipated noncompliance, does not 
stay any permit condition. 

6. Toxic Pollutant• 

The permittee shall comply with any applicable effluent standards or 
prohibitions established under Section 307(a) of the Clean Water Act 
for toxic pollutants within the time proVided in the regulation• that 
establish those standards or prohibitions, even if the permit baa not 
yet been modified to incorporate the ~equirement. 

7. Property Rights 

The issuance of this permit does not convey any property rights of any 
sort, or any exclusive privilege. 

8. Permit References 

Except for effluent standards or prohibitions established under Section 
307(a) of the Clean Water Act for toxic pollutants and standards for 
sewage sludge use or disposal established under Section 405(d) of the 
Clean Water Act, all rules and statutes referred to in thia permit are 
those in effect on the date this permit is issued. 

acnow B. OPBRATJOif ARD KJ\X:NfJijW!CI OF PQLLlJ'UOI! QOiluROLS . 

1 • . Proper operation and Maintenance 

The permittee shall at all times properly operate and maintain all 
facilities and systems of treatment and control (and related 
appurtenances) which are installed or used by the permittee to achieve 
compliance with the conditions of this permit. Proper operation and 
maintenance also include• adequate laboratory controls, and appropriate 
quality assurance procedures. This provision requires the operation 
of back-up or auxiliary facilities or similar systems which are 
installed by a permittee only when the operation is necessary to 
actU.eve compliance with the conditions of the permit. 

2. Duty to Halt or Reduce activity 

For industrial or commercial facilities, upon reduction, loaa, or 
failure of the treatment facility, the permittee shall, to the extent 

Volume 
Page 

1 
378 2 

r 

/ 
I 



3. 

neces•ary to maintaLn compliance with it• permit, control production or 
all di•chargea or both until the · facility i~ restored o~ an 
alternative method of treatment is ·provided. This requirement applies, 
tor example, when the pr~ source of power of the treatment facility 
fails or b reduced or loet. It ahall not be a . dttfenee tor . ~ permittee 
in an enforcement action that it wou~d have been necessary to halt or 
reduce the permitted activity in oi'der to maintain compliance with the 
conditione of ~hie permit. 

Bypass of Treatment Pacilitiee 

·a. Definitions 

(1) •Bypass• means intentional diversion of waste atreama from 
any portion ·of the treatment facility. The term •bypaae• 
does not include nonuse of singular or multiple units or 
processes of .a trea~nt works when the nonuee is 
insignificant to the quality and/or quantity of the effluent 
produced by the treatment works. The te~ •~;>ypaee• doee not 
apply if the diversion dQes not cause effluent limitations to 
be exceeded, provided the divereion ia to allow eaeential 
maintenance to ase~e efficient operation. 

( 2) • Severe property damage• meana eubatantial phyeical damage to 
property, damage to the treatment facilities or treatment 
p~ocesses which caueea them to become inoperable, or 
substantial and permanent loae of natural resource~ which can 
reasonably be expected to occur in the absence of a bypass. 
Severe property damage doea not mean economic lose caused by 
delays in production. 

b. Prohibition of bypass. 

(1) Bypass is prohibited unless: 

(a) 

(b) 

(c) 

Bypass was.necessacy to prevent loas of life; personal 
injury, or severe property ·damaqe1 · 

There were no feasible alternatives to the bypass, such 
as the use of auxiliary treatment facilities, retention 
of untreated wastes, or maintenance during normal 
periods of equipment downtime. This condition is not 
satisfied if adequate backup equipment should have been 
installed in the exercise of reasonable engineering 
judgement to prevent a bypasa which occurred during 
normal period• of equipment downtime or preventative 
maintenance; and 

The permittee submitted notice• and requests aa required 
under paragraph c of this section. 

( 2) The Director may approve an anticipated bypass, after 
considering ita adverse effects and any alternatives to 
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bypassing, when the Director det~nes that it will ID8et the 
three conditions l 'iated above in para~apb b(l) of this 
se<=tion; 

c. Notice and request for bypas~·· 

(1) Anticipated byPass. If the permitt .. knows in advance of the 
need for a bypass, it shall a~it prior ·Written notice, if 
possible at least ten days before the date of the bypass. 

(2) Unanticipated bypass. The pe~tt .. shall submit notice of 
an unanticipated bypass as required in Section D, Paragraph 
D-5. 

4. Upset 

a. Definition. •upset• means an exception&l incident in which there 
is ~nintentional and temporary noncompliance with technology baaed 
permit effluent limitations becausa··of factors beyond the 
reasonable control of the pe~ttee. An upaet does not include 
noncompliance to the extent caused by operation error, improperly 
designed treatment facilities, inadequate treatment facilities, 
lack .of preventative ma~ntenance, or careless or improper 
operation. 

b. Effect of an upset. An upset constitutes an affirmative defense 
to an actio~ brought for noncompliance witb such technology baaed . . ... 
permit effluent limitations if the requirements of Section B.4.c. 

· of these General COnditions are met. No determination made during 
administrative review of claims that non-compliance was caused by 
upset, and before an action for noncompliance, is final 
administrativ-e action subject to judicial review. 

c. Conditions necessary for a demonstration of upset.. A permittee 
who wishes to establish the affirmative defense of upset shall 
demonstrate, through properly 8·igned, contemporaneous 

d. 
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operating logs, or other relevant ' evidence that: 

(1) An upset occurred and that the permittee can identify the 
causea(a) of the upset1 

(2) The permitted facility was at the time being properly 
operated; and 

(3) The permittee submitted notice of the upset as required in 
Sectio~ D.S., hereof (24-hour notice). 

(4) The permittee complied with any remedial measures required 
under Section A.J hereof. 

Burden of proof. In any enforcement proceeding the permittee 
seeking to establish the occurrence of an upset has the burden of 
proof. 
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s. Treatment of Single ·Operational Eyent 

Por purposes of tbia permit, A Single Optrat~onal Event which leads to 
a .imultaneous violations of JDOre · than one pollutant parameter shall be 
treated as a single vi~lation. A single Optrationai event is an 
exceptional incident which causes simultaneous, unintentional, 
wi.knowing (not the retult of a knowing act or omi.,·ion), temporary 
.noncompliance ~ith more than one Clean Water Act effluent discharge 
pollutant parameter. A aingl~ ope~ati~nal event dott not incl~de Clean 
Water Act violations involving diacharg• without· an NPDES pe~t or 
noncompliance to" the extt~t cauHd by .t.uiproparly designed or ·inadequate 
treatment faciliti•s· Each day of a single operational event is a 
violation. 

6. Oyerflows from Wastewater conveyance Systems and Associated Pymp 
Stations 

a. Definitions 

(1) •averflowR meant the diversion and discharge .of waste streams 
from any portion of the wastewater conveyance tyatem 
including pump atationt, through a designed overflow device 
or structure, other than discharges to the wastewater 
treatment facility. 

(2) •severe property damage• means tubatantial phytical damage to 
property, damage . to the conveyance system or pump ttation 
which causes them to become inoperable, or substantial and 
permanent lose of natural 
resources which can reasonably be expected to occur in the 
absence of an overflow. 

(3) •uncontrolled overflow• means the diversion of waste streams 
other than through a designed overflow device or structure, 
for example to overflowing manholes or overflo~ing into 
residences, commercial -~st&bl~ahments, or industries that may 
be connected "to a conveyance system. 

· b. Prohibition of overflows • . Overflows are prohibited unleas: 

(1) Overflows were unavoidable to prevent an uncontrolled 
overflow, loss of life, personal injury, or severe property 
damage; and 

(2) There were no feasible alternatives to the overflow•, such as 
the use of auxiliary pumping or conveyance systems, or 
maximization of conveyance system storage; and 

(3) The overflows are the result of an upset as defined in 
Condition 84 and meeting all requirements of this condition. 

c . Uncontrolled overflows are prohibited where wastewater ie likely 
to escape or be carried into the waters of the State by any means. 
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d. Reporting required. Onle .. otherwiae apecified in writing by the 
Department, •ll overflow• and uncontrolled overflow• must be 
reP,rted oral,ly to the Department withiil 24 hour• from the time 
the permJ.ttH beCQDe8 aware of . the overflow • Reporting procedures 
are described ill iDore detail in conditiop· o.s. 

7. PubliC Notification 9{ !Uluent Violation or overflow 

If effluent lim!tations specified in this permit are exceeded or an 
·· overflow occura, upon request by the Department, the pendttH ahall 

take such atepa aa are neceaaary to alert the public about the' extent 
and nature of the discharge. Such atepa may '' include, but are not 
limited to, poating of the river at access pointe and other placea, 
newa releases, and paid announcement• on radio and televiaion. 

8. Removed Substances 

Solida, aludges, filter backwash, or other pollutants removed in the 
courae of treatment or control of wastewater• shall be diapoaed of in 
auch a manner aa. to prevent any pollutant from auch material• from 
enter~g public waters, causing nuiaance conditione, or creating a 
public health hazard. 

SICTIOft C. JIOI!X'l'OJUI!Cj N!D RIQQJU)S 

1. Rep;esentatiye Sampling 

Sampl~g and measuramenta taken aa required herein ahall be 
representative of the volume and nature of the monitored diacharge. 
All samples shall be taken at the monitoring pointe specified in this 
permit and shall be taken, unle~s otherwise specified, before the 
effluent joins or is diluted by any other waste stream, body of water, 
or 8ubstance. Monitoring points shall not be changed without 
notification to and the ap~roval of· the Director. 

2. Flow ·Measurernents 

Appropriate flow measurement devices and methods consistent with 
accepted scientific practices shall be selected and used to insure the 
accuracy and reliability of measurements of the volume of monitored 
discharges. The devices shall be installed, calibrated and maintained 
to insure that the accuracy of the measurements is consistent with the 
accepted capability of that type of device. Devicea selected shall be 
capable of measuring flows with a maximum deviation of leas than = 10 
percent from true discharge rates throughout the range of expected 
discharge volumes. · 

3. Monitoring Procedures 

Monitoring must be conducted according to test procedures approved 
under 40 CFR Part 136, unless other teat procedures have been specified 
in this parmi t. 
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Penalties of Tampering 

The Clean Wate~ Act provide• that any ~raon who falaifiea, tamper• 
with, or knowinqly rendera inaccurate, any JD!)nitorinq device or method 
required to be mainta~ed under t~i• permit ahall, upon conviction, be 
puniahed by a fine of not more than $10,000 per violation, or .by 
imprbonment for not more than two rear.,, or by both. · If a conviction 
of a peraon ia for a violation· committed after a f~at co~viction of 
auch peraon, puniahment ia a tin• not more t~ $20,000 per day of 
violation, or by impriaonment of not more than fOur fe&ra or both. 

5 . Reporting of Monitoring Beaulta 

6. 

7. 

Monitoring reaulta ahall be aummarized each month on a Diacharqe 
Monitor inc; Report form approved by the Department. The report a ahall 
be aubmitted monthly and are to be IDiilec;t, de_livered or. otherWiae .· 
tranamitted by the 15th day of the following month unleaa apecifically 
approva~ _otherwiae in Schedule B of thia permit. 

Additional Monitoring by the PtFMittee 

If the permittee monitor• any pollutant more frequently than required 
by this permit, uainq teat procedure• approved under 40 CFR 136 or aa 
specified in thia permit, the reaulta of thia monitorinq ahall be 
included in the calculation and reporting of the data aubmitted in the 
DKR. Such "increaaed frequency ahall &lao be indicated. For a 
pollutant parameter that may be aamplad more .than once per day (e.g., 
Total Chlorine Reaidual), only the average daily value ahall be 
recorded unless otherwise speci~ied in thia permit. 

Ayeraqing of Measurements 

calculations for all limitation• which require -averaging of 
measurements shall utilize ~ arithmetic mean, except for bacteria 
w~ich ahal~ be averaged baaed o~ a geometric or loq mean. 

8. Retention of Records 

The permittee ahall retain recorda of all monitoring information, 
including all calibration and maintenance recorda of all original strip 
chart recordings for continuoua monitoring instrumentation, copiea of 
all reporta required by thia permit, and recorda of all data uaed to 
complete the application for thia permit, for a period of at leaet 3 
years from the data of the aampla, meaauremant, raport or 
application. Thia periO<;l may be extended by requeat of the Director at 
any time. 

9. Records Contents 

Records of monitoring information ahall includes 
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a. The date, exact place, time and methoda of aamplinq or 
measurements I 

b. The individual(•) who performed the sampling or meaaurementa1 

d . The individ~al(a) who performed the analyaea1 

e. The analytical techniques or methods uaed1 and 

f. The results of such analyses. 

10. Inapection and Entry 

The permittee shall allow the Director, or an authorized representative 
upon the presentation of credentials toe 

a . Enter upon the permittee'• premises where a regulated facility or 
activity is located or conducted, or where recorda must be kept 
under the conditions of this permit1 

b. Have access to and copy, at reasonable times, any recorda that 
must be kept under the conditions of this permit1 

c .• Inspect at reasonable times any facilitiee, equipment (including 
mon1toring and control equipment), practice•, or operations 
regulated or required under this permit, and 

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

1 . Planned Changes 

The permittee shall comply with Oreqon Administrative Rules (OAR) 340, 
Division 52, •Review of Plana and Specifications•. · Except where 
exempted under OAR 340-52, no construction, installation, or 
modification involving disposal systems, treatment works, sewerage 
systems, or common sewers shall be commenced until the plana and 
specifications are subMitted to and approved by tbe Department . The 
permittee shall qive notice to the Department as soon as possible of 
any planned physical alternations or additions to tbe permitted 
facility. 

2. Anticipated Noncompliance 

The permittee shall qi ve advance notice to the Director of any 
changes in the permitted facility or activity which may result 
noncompliance with permit requirements. ~ 
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3. Traqaferl 

Thi1 permit may be tranwferred to a new permittH provided the 
tranwferH acquire• ·a · prOPertY intere1t in the permitted aCtivity and 
agr .. a in writing to fully comply with all the tUJU and condition• of 
the permit and the rulea of the C0a1Dia1ion. Ro permit ahall be 
tranaferred to a .third ' PartY without prior written approval frOCD the. 
Director. The_permitt .. _ •~all notify the Department when a transfer 
·of property intere~t take• place. 

4. compliance Schedule 

s. 

Report• of compliance or noncompliance with, or any proqreaa report• on 
interim _and final requir~nt1 contained in any compliance achedule of . 
thil permit ahall be lubmitted no later than 14 day• following each 
1chedult date. Any report• of noncompliance ahall include the cause of 
noncompliahce, any reme.dial action• taken, and the probability of 
meeting the next· scheduled requirements. 

twenty-Four Hour Reporting 

The permittee ahall report any noncompliance which may endanger he~lth 
or the environment. Any information ahall be provided orally (by 
telephone) within 24 houra .from the time the permittee bacomea aware of 
the circumstancea. During no~ busineaa houra, the Department'• 
Reqional office ahall be called. outaide of normai buaineaa hours, the 
Department· aha~l be contacted at 1-800-452-0311 (Oregon Accident 
Reaponse syatem) • A written aubaliaaion •hall alao be provided within 
5 days of the time the permittee becomea aware of the circumstances. 
The written aubmiaaion ahall contain: 

a. A description of the noncompliance and ita cause; 

b. The period of noncompliance, including exact dates and timea1 

c. The estimated time noncompl~ance is ~xpected · to continue if it has . 
not been corrected7 and 

d. Stepa taken or planned to reduce, eliminate, and prevent 
reoccurrence of the noncompliance . 

e. Public notification ateps taken, pursuant tq General COndition 
B-6. 

The following shall be included aa information which must be 
reported within 24 houra under thia paragraph: 

a. Any unanticipated bypaaa which exceed• any effluent 
limitation in this permit. 

,• . 

b. Any upset which _exceeds any effluent limitation in the 
permit. 
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c. - Violation of maximum daily discharge limitation for any of the 
pollutants listed by the Director in the permit. 

The Dep~nt may waive the written report on a case-by-case 
basis if the oral rep<?rt has been received within 24 hours. 

6. Qther Noncompliance 

The permittee shall report all instances of non-compliance not reported 
under Section D4 or DS, at the time monitoring report• are •ubmitted. 
The repo~• •hall containa 

a. A description of the noncompliance and ita causa, 

b. The period of noncompliance, including exact dates and times1 

c. The e•timated time noncompliance is expected to continue if it ha• 
not been corrected; and 

d. Step• taken or planned to reduce, eliminate, and prevent 
reoccurrence of the noncompliance. 

7. Duty to Proyide Information 

The permittee shall turni•h to the Department, within e reasonable 
time, any information which the Department may reque•t to determine 
compliance with this pe~it. The pe~ittee •hall also furnish to the 
Department, upon reque•t, copies of record• required to be kept by this 
permit. 

other Information: When the permittee becomes aware that it failed to 
submit any relevant f•ct• in a permit application, or submitted 
incorrect information in a permit application or any report to the 
Department, it shall promptly submit such facts or information. 

8 . Signatory Requirements 

All applications, reports or information submitted to the Department 
shall be signed and certified in accordance with 40 CFR 122.22. 

9. Falsification of Reports 

state law provide• that any person who knowingly makes any false 
statement, representation, or certification in any record or other 
document submitted or required to be maintained under this permit, 
including monitoring reports or report• of compliance or noncompliance 
•hall, upon conviction be punished by a fine of not mora than $1,000 
per violation, or by imprisonment for not more than •ix month• per 
violation, or by both. 
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1. BOD means five-day biochemical oxygen demand. 

2. TSS means t~tal suspended solids (non-filterable residue). 

3. Kg/1 means·milligram. per liter. 

4. Kg means kilograms. 

s. K3/d means ~ic meters. per day •. · 

6. KGD means million gallons per day. 

7. COmposite sample means a sample formed by collecting and mixing 
discrete samples taken periodically and based on time or flow. 

8. FC means fecal coliform bacteria. 

9. Technology baaed permit effluent limitations means technology­
based treatment requirements as defined in 40 CFR 125.3, and 
concentration and mass load effluent limitations that are based 
on minimum design criteria specified in OAR 340-41. 

10. CBOD means five day carbonaceous biochemical oxygen demand. 

11. Grab sample means an individual discreet sample collected.over a 
period of time not to exceed 15 minutes. 

12. Quarter means January through March, April through Junf!, July 
through September, or october through December. 

13. Month means calendar month. 

14. Week means a calendar week of Sunday. through Satur~ay. 

15. Total z;esidual cr1lorine means combined chlorine forms plus free 
residual chlorine. 

16. The term •bacteria• includes but is not limited to fee~ coliform 
bacteria, total coliform bacteria, and enterococci bacteria. 
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A~fUGA~~~-tl 
BEroRE 11m ~ ~ CX»MSSI<m REVIEW .. 

OF 'DIE STATE OF ORmaN 

DEPAR'IMEN'l' OF ENVIRONMENTAL Qtl'AI.tnY I ) 

OF 'IHE STATE OF. OR!X;ON', ) 
) 

Department I ) 

) 

STIPOIATION AND FINAL ORDER 
No.WQ-MW-

"· ) . 
' ) . 

CITY OF WOODBURN ) 
) 

Respondent. ) 
) 

WHEREAS: 

MARION .COUNTY 

1. On _______ ; the Department ot E1wironmental Quality 
.. . 

(Department or DEQ) issued National Pollutant Discharqe Elimination 

Sys~ (NPDES) W~e Discharqe Permit Number------ (Permit) 

to the City of WOodl:lurn, (Respondent) I pursuant to oregon Revised 

Statutes (ORS) .4688.050 and the Federal Water Pollution control Act 

Amendments of 197, P.L. 9-500 as amended. '!be Permit authorizes the 

Respondent to construct, install, modify or operate wastewater 

treatment control and dispo~l facilities (facilities) and discharge 

adequately treated wastewaters into the Pudding River, waters of the 

state, in conformance ·with the req\lirements; limitations and 
. . 

conditions set forth in the Permit. 
20 

21 
2. The Respondent operates a sewage treatment facility that 

uses chlorine as a disinfecting agent for the treated effluent. prior 
22 

to discharging to public ·waters. 
23 

3. Chlorine and ammonia-nitraqen are toxic substances that can 
24 

be harmful to aquatic organisms. Discharges of any substance, 
25 

including chlorine an9, ammonia:-nitrogen, that cause water quality 
26 
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.1 stream standards violations outside of a designated mixinq zone are (·':: . 

2 . prohibited by oregon Administrative Rules (OAR) 340-41-445 (2). 

3 4. The water quallty standard for dissolved oxygen is 

4 violated in the Puddlnq River. As a result, the Department has 

5 ·classified the Puddil1q River as a wa~er quality limited stream ~ 

6 is in the process of establishing a Total Maximum Daily toad ('!'MDL) 

7 for dissolved oxygen. A 'l!IDL is the total amount of pollutant 't:Jlat 

8 can enter a water body without causinq a violation of a water 

9 quality standard. '!he 'l!IDL includes waste load allocations (WLAs) 

10 for point sources and load ·allocations (LAs) for non-point sources .. 
11 and natural. background activities. 

5. Respondent is required to conduct a mixinq zone study as 

13 part of the facility planning process to address the '!MDL. Until 

14 such time as Respondent completes the mixing zone study, final 

15 
effluent limits for chlorine and ammonia-nitrogen cannot be 

established. The final effluent limits tor chlorine and ammonia-16 

17 nitrogen will not be effect~ ve until the Respondent. attains 

18 operational level to comply with the '!MDL. 

19 
6. The Department has included a chlorine effluent limitation 

in the permit. This limitation is an estimate of the maximum 
20 

21 
allowable effluent limit which would still meet water quality 

22 
standards for chlorine. 

23 
7 o The Department and Respondent recognize that the Respondent 

may not be able to achieve compliance with the water quality 
24 

standards for chlarine and ammonia-nitrogen without making 
25 

necessary improvements in Respondent's sewage treatment facility o 

26 
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8. The Permit requires the Respondent to conduct bioassay 

testing on final etfl~ent • . The ~t and Respondent recognize 

that whole effluent toxicity due to ammonia-nitroqen and/or chlorine 

is likely until the ReSpondent achieves caupl~ with the water· 

quality standards for chlorine and ammonia-nitrogen. 

9. The facility receiveS high Biochemical OXygen ·Demand (BOD) 

loads from food processing industries during the summer months. 

Respondent has incorporated an aera~ basin and laqoon into the 

treatment facility in an effort to reduce BOD loading to the 

secondary treatment facilities. 'lhe aerated basin and lagoon are in .. 
use ·for a period of five months durinq the SUJJDDer. 

10. With ~e incorporation of the lagoon into the treatment 

facility, additional solids in the form of algae are encountered. 

As a result~ the Respondent may not be able to consistently mee~ the 

effluent limits for Total SUspended SOlids (TSS) during the snJI!DIPr. 

11. The Permit includes 85 percent removal efficiencies for BOD 

and TSS in accordance with federal requirements. Respondent may 

1.8 .. not~ able to consistently m~t .~e removal r~~ements for~ 

and TSS in' the · Permit. 
19 

20 
12. The Department and Respondent recognize that the Commission 

has the power to impose a civil penalty and to issue an abatement 
21 

22 

23 

24 

25 

order for violations of conditions of the Permit. 'lherefore, 

pursuant to ORS 183 • 415 { 5) , the Department and Respondent wish to 

limit and resolve the future violations referred to in Paragraphs 7, 

8, 10 and 11 in advance by this Stipulation and Final Order {SFO). 
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1 13. This SFO ia not intend&d to limit, in arrt way, the 

2 ~t • s right to proceed aqainSt Respondent in any forum tor 

3 any past or future violations not expressly settled herein. 

4 NOW THEREFoRE, it is stipulated and agreed that: 

5 14. The Envir~l Quality CC'J!I!Dlission hereby issues a final 

6 order: 

7 a. Requirinq_ Respondent to comply with the followinc1 

8 schedule: 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

(1) Twelve (12) months after establishment of the 'DmL, 

the Respondent shall submit a final facilities plan report that 
.. 

evaluates alternatives for complyinq with the 'l'MDL, percent 

removal requirements for BOD and TSS, the water quality 

standards for chlorine and ammonia, and all other applicable 

water quality standards. The facilities plan shall also include . 
an evaluation of the mixinq zone. 

(2) Eighteen (18) months after approval of the facilities 

plan, the Respondent sha~l submit engineering plc_ms and 

specifications for construction of necessary improvements. 

(3) Twenty-four (24) months after approval of the 

facilities plan, Respondent Shall award construction contracts 

for completion of necessary improvements. Progress reports are 

to be subnitted to the Department at 6 month intervals from · 

award of bid. 

(4) Forty-four (44) months after approval of the 

facilities plan, Respondent shall complete construction of the 

necessary improvemen~. 
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5 

(5} Fifty (50} months attar approval of the facilities 
' . . 

plan, Respondent shall attain. operational level to ccaply with 

the 1!mL established for the Pudding River and assure that any 

toxic impact of the Respondent.• a ciiscbarqe ~f c:hlo;-ine residual, 

ammonia-ni~en or any other toxic substance· complies with OAR 

340-41-445(2}(p) for toxic subStances and OAR J4o-41-44S(4) for 

mixing zones. 

b. Requirinq Respoixlent to meet . the following' interim 

requirements which are effective from Permit issuance date until 

attainment of operational level to comply with the TMDL: .. 
( 1} '!he chlorine residual Concentration shall not exceed 

1.5 mq/1 on a daily basis. 

(2) Total SUSpended SOlids concentration of 20 mq/1 

monthly averaqe and 30 Jiq/1 weekly averaqe from May 1 -

October 31. (Respondent shall comply with all mass l .imits 

in the permit) • 

(3) Bioassay Tests may be conducted with chlorine and 
. . . 

. ammonia-nitrogen stripped from the final ~fluent. 

( 4) . BOD and TSS r~val efficiency of 80 percent monthly 

averaqe. 

c . Requirinq Respondent to comply with all the terms, 

schedules and conditions of the Permit except as specified by 

Paragraph 14.b above, or of any other NPDES waSte discharge 

permit issued to· Respondent while this SFO is in effect. 

d. Requiring Respondent, upon receipt of a written Penalty 

Demand notice from the Department, to pay civil penalties of one 
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1 hundred dollars ($100) for each day of each violation of 

2 Paragraph 14.b and civil penalties of two hundred fifty dollars 

3 ($250) for each day of each violation of any other requirement 

4 of this SFO. 

5 15. If any event occurs that is , beyond Respondent • s 

6 reasonable control and that causes or may cause a: delay or 

7 deviation in performance of the reqqirements of this SFO, 

8 Respondent shal·l immediately notify the Department verbally of the 

9 cause of delay or deviation and its anticipated dur~tion, the 

10 measures that have been or Will be taken to p~event or minimize the .. 
11 delay or deviation, and the timetable by which Respondent proposes 

12 to carry out such measures. Respondent shall confirm in writinq 

13 this information within five (5) workinq days of the onset of the 

14 event. It is Respondent's responsibility in the written 

15 notification to demonstrate to the Department • s satisfaction that 

16 the delay or deviation has been or will be caused by circumstances 

17 beyond the control and desp~te due diligence of Respondent. If 

18 
Respondent so demonstrates, the· Department shall extend times of 

19 
performance of related actiy~ties under this SFO as appropriate. 

2 0 
Circumstances or events . beyond Respondent's control include, · rut are 

21 
not limited to, acts of nature, unforeseen strikes, work stoppages, 

fires, explosion, riot, sabotage, or war. Increased cost of 
22 

23 
performance or consultant's f~ilure to provide timely reports shall 

24 
not be considered circumstances beyond Respondent • s control. 

25 
16. Respondent and the Department hereby waive any and all of 

their rights to any and all notices, hearing, judicial review, and 
26 
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to service of a copy of this SFO. '!he Department reserves the right 

to enforce this SFO through appropriate administrative and judicial 

proceedings. 

l'f. Regardi.nq the schedule set forth in Paragraph 14. a abc)ve, 
.. 

Respondent acknowledges that Respondent is responsible for 
.. 

complying with that sched~e regardless of the availability of any 

federal or state grant monies. 

18. The terms of this SFO may be amended by the mutual 

agreement of the Department and Respondent. 
.. 

19. ReSpondent aclcnawledqes that it bas actual notice of the 
... 

~1 contents and requirements of the SFO and that failure to fulfill 

~2 any of the requirements hereof would constitute a violation of this 

~3 SFO and subject Respondent to payment of civil penalties pursuant 

\ to Paragraph 14 • d above. 

15 
20. Any stipulated civil penalty imposed pursuant to Paragraph 

16 
14.d shall be due upon written demand. stipulated civil penalties 

17 shall be paid by check or m~mey order made payable ~ the "state 

18
·. '.t'reasurer, state of Oregon" and sent .. to: Business Office, 

' . . .. 

19 
Department .. of EnvironmentalQuality, 811 s.w. Sixth Avenue, 

Portland, OR 97204. Within 21 days of receipt of a "Demand for 
20 

Payment of stipulated civil Penalty" Notice from the Department, 
21 

Respondent may request a hearing to contest the Demand Notice. At 
22 

any such hearing, the issue shall be limited to Respondent's 
23 

compliance or non-compliance with this SFO. The amount of each 
24 

stipulated civil penalty for each violation and/or day of violation 
25 

26 
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1 is ~lished in advance . by this SFO and shall not be a contestable ( . 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

18 

19 

20 

22 

23 

24 

25 

26 

issue. 

21. Providing Respondent bas paid in full all stipulated civil 

penalties pursuant to Paragraph 20 above, this SFO shall terminate 

. 60 days after respond~t demonstrates tul~ compliance with the 

requirements ot the schectuie ~t forth in ParagraPh 1.4 .a ·above. 
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Date 

Date .. 

IT IS SO ORDERED: 

.Date 

RESPONDENT 

(Name) 
(Title~)-----------

DEP.ARDmrr OF ENVIRONMENTAL QUALITY 

Fred Hansen, Director 

FINAL ORDER 

ENVIRONMENTAL QUALITY COMMISSION 

· ~ Hansen, Dire~or 
nepartinent of Environmental Quality 
Pursuant to OAR 340-11-136(1) 
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CITY OF WOODBURN· ( 
270 Montgomery Street • Woodburn, Oregon 97071 • 982-5222 

September 21, 1994 

OPW27874.FM 

Mr. Jaime Isaza 
Project Officer, Water Quality 
Western Region 
1102 Lincoln, Suite 210 
Eugene, Oregon 97401 

Dear Mr. Isaza: 

Subject: October 1992 SFO Schedule Extension Request · 

.. 

This letter iS .. ·~uen as the formal request for a schedule ~on to the Stipulated Final 
Order dated October 1992 corresponding to the current permit The City of Woodburn 
requests an extension of~ months fQr submission of.the Draft Final Woodburn . 
Wastewater Treatment Plant Facilities Plan: for approval by the Department of Environ­
mental Quality (DEQ). InStead of November 18, 1994, DEQ would receive the submiS­
sion July 18, 1995. In the meeting With. DJaQ.on July 7, 1994,. a schedule extension was 
discUssed. DEQ {equires a written request and sUbstantiation of the request · ··-

Substantiation for the request includes: 

1. Incorporating regional issues into the facilities plan 

2. Wastewater Advisory Comnliuee (WAC) requests for detailed involvement 
in development of the facilities plan 

3. Desire for additional public involvement through another Open House 
before the Public Hearing 

4. Evaluation of the additional alternatives, Sidestream Elevated Pool Aeration 
(SEP A) and poplar tree irrigation 
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Mr. Jaime Isaza 
Page2 
Sep~ber29, 1994 
OPW27874.FM 

S. Ensuring compliance with· the new DBQ facilities plan requirements 

6. Negotiation of pelmit conditions during the f~ties planning process 

1. Regional Issues 

The City of W oodbum, with verbal consent from DEQ, embarked on a regional study to 
determine the demand for regional laboratory, solids handling·, septage receiving, and 
landfill leacbeate diSposal. 'l11e study has been supported by 13 Surrounding COPlllluni­
ties." ~tially, a 2~month delay was expected to allow the results of the study to provide 
input intO the selected alternative planning, but the ftDal prodUct bas been delayed by 3 
months. It is expected to be presented'' to the ·WAC on September 20, 1994. · · ·· · · 

2. Wastewater Ad~ory Committee (WAC) Involvement 

The WAC ha5 been meeting since. August 1993. They have made recommendations on 
the issues regarding flows and loads, evaluation of alternatives, selected treatment ~tema­
tive, and effluent disposal~ The process is working well. It resulted in a well attended 
public open house on the alternatives, regional issues, and oth~r environmental issues. 
The WAC wants to have additional detaile4 involvement in the facilities plan costs and 
rates analysis, which was beyond the original concept In addition, they are still explor­
ing new options they believe may be cost effective, such as SEP A and poplar tree i~ga­
tion. This detailed involvement will require additional time. . 

· 3. Additional Pub~c Involvement thro':lgh Another Open H~~e 
. . 

. The scope and cost of the project is greater than anticipated and has required extensive 
public involvement. During the frrst phase of the facility planning process prior to fmal 
TMDLs being issued, a public meeting was held. After 1MDLs were issued a PUblic 
Open House was held. The open house, held on the regional issues and "big picture 
alternatives", was attended by more than 100 people. A ~ond open house is desired to 
present the selected alternative and the poten~al impacts on the sewer rates. This addi­
tional open house will require more time in the schedule. These two open houses are 
provided in addition to the mandatory public hearing on the Facility Plan. 

4. Additional Alternatives · 

Two additional alternatives were introduced for investigation after the preferred alterna­
tive was selected. The Sidestream Elevated Pool Aeration (SEPA) issue was first intrO­
duced at the June 21, 1994, WAC meeting. The Mayor introduced it and he showed how 

1: \27874\Extensioo .ltr 

Volume 
Page 

1 
401 



Mr. Jaime Isaza 
Page 3· 
September 20, 1994 
OPW27874.FM · 

the SEPA system saved Chieago from having to put in costly treatment plant upgrades. 
The City then met with DEQ to discuss the feasibility of this alternative and a time 
extension. ·In the meeting on July 7, 1994, DEQ agreed that SEPA warranted more . 
·exploration and a suitable time exteilsion would be granted. The SEPA IsSue has delayed 
the schedule by 3 months already. Poplar tree irrigation was introduced by the 
wastewater advisory committee as an irrigation alternative they would like to investigate. 

The WAC will. meet on September 20, 1994, to· accept the regional serVi~ study repon, 
discuss poplar tree irrigation, and at that time may (ee()mmend whether SEPA sllould be 
studied further. If there are further st\ldie& (these studies took over 2 years in Chicago's 
application of SEPA), the additional studies would be conducted outside of the facility 
plan process. 

5. DEQ FacUlties Plan Requirements 

. . 

The new version of the DEQ facilities plan requirements were issued on August 9, 1994. 
These need to be reviewed with DEQ and incorporated into the facilities plan. Of major 
significance are the flow and load calculations that the remaining work incorporates in the 
plaDidng process. 

6. Negotiation of Permit Conditions 

The negotiation of permit conditions has been delayed by the SEP A investigation. Pennit 
negotiations and discussions about related iSsues were intended to start at the July 7, 
1994, DEQ meeting. These negotiatio~ are.critical to the dev~lopment of the sel~ted 
alternative. . · · · 

Conclusion 

It appears that proper preparation of the Facilities Plan in a period of 12 months for a 
larger size project, such as Woodburn's, is unrealistic. We believe that the additional 
time at this stage of the process is absolutely necessary and it will not only make the 
facilities plan better, it will make the plan more acceptable to the ·community. A revised 
schedule showing the project tasks apd milestones is attached. Under the revised sched­
ule, DEQ would receive the Draft Final Woodburn Wastewater Treatment Plant Facilities 
Plan by July 18, 1995. In addition, as recommended by DEQ in the August 30, 1994 
meeting, we request that a predesign submittal be added to the schedule, 4 months after 
facilities plan approval by DEQ. 

We orooose the SFO be modified as follows: 
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Mr. Jaime Isaza 
Paae4 
September 20, ~994 
OPW27874.FM 

14a(l). Twenty months atter establishment ·of the TMDL, the Respondent shall submit a 
fmal draft facilitieS plan report that eval.uates alternatives for complyiitg with the TMDL, 
percent removal requirements for BOD and TSS, the waier quality standards for chlorine 
·and ammonia, and all other applicable water quality standards. The facility plan shall 
also include an evaluation of the mixing zone. After receiving written comments from 
~ Department on the final draft facilities plln, the Respondent shall submit a fmal facili­
ty plan within 90 days. 

. . 
14a(2) Four (4) months after approval of the facilities plan, Respondent shall submit a 
predesign report. Eighteen (18) months after approval of the facilities plan, the" Respon­
dent siWl submit engineering plans and specifications for construCtion of necessary im­
provements. .. 

We look forward to working with you during the facilities plaimiilg process to ensure the 
preparation of an acceptable submission for your approval. 

Sincerely, 

Frank Tiwari, P.E. 
Public Works Director 

dw/1: \27814\E.Xtension.ltr 

cc: City Council and Mayor 
City Administrator 
Daria Wightman 
Frank Sinclair 
Dean Morrison 
Mark Hamlin 
David Mann 
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Page 404 Modified 8cbedllle for Woodbum Pac1Ut;y Plan 

YO IWa.me Durati 
1 I A . CONTINUE WOODBURN FAClLITr PLAN 

2 I Release of THDLs by the DEQ(aee previoua Sc:hedulea) 

3 SEPA .Syst~ introduced at WAC .eating 

4 select Alternative (Council Decision) 

5 Met with DEQ on Selected Alternative and SBPA 

6 SEPA Conceptual Paper to DEQ 

l 7 Develop New flows baaed on David Mann Memo 

' 8 WAC/DEQ/FW Meeting on SEPA 

9 Flows/Loads Meeting with DEQ and Formal Extension Requet 

10 

11 

Develop Selected Al ternative (Liquid, Solids, and Storage) 

Permit Negotiations with DEQ 

12 Rate Philosophy Introduction in Council Meeting 

13 WAC Mtg on Regional Service, Tree Irrigation, and Flows and Lc 

14 WAC / Council workshop on :~te · Setting Philosophy 

15 I WAC Meeting on Selec ted Alternative Issues and Phasing 

16 I WAC Meeting on Selected Alternative PraiminatY Costa (No llioa 

17 I Conduct Financial Analyds and Rate Study 

18 I WAC Meeting on F-i-nal·-Coat··Estimatea 

19 I Prepare Draft Facility .Plan Document 

20 I WAC/Council workshop on Preliminary· Rates· 

21 I WAC Meeting on Preliminary Rate Adjustments 

22 I City and WAC Review Facility Plan (incl rates) 

23 I Council Workshop to Present Preliminary Plan Doculllent 

24 I Public Open House -

25 I Incorporate City, WAC· and Open House Comments 

26 I Council/WAC Workshop on Draft Facility Plan 

27 I Public Hearing on Draft Facility Plan 

28 I Incorporate Public Input, Prepare Pinal Draft Document 

29 WAC Reviews Final Draft Facility Plan • ·nta 

30 I Council Approves Final Draft Facility Plan 

31 I s.uhmit Pinal Draft Facility Plan to DBO 
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Pudding River 
Water Qu~Iity Report 

Total Maximum Daily Load Program 
State of Oregon Department of Environmental Quality 

August 1993 
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Pudding River 

Water Quality· Report 

Total Maximum Daily Load Prograf!J 

This report describes the work that the Oregon Department of Environmental Quality 
!DEQ) has conducted to address water quality concerns in the Pudding River. The 
assessment is part of the Total Maximum Daily load (TMDL) process within DEQ's 
Water Quality Program and reflects the State's water·quality·based approach to water 
quality problems. 

For more information on the 
State's TMOL Program, con· 
tact: 

Robert Baumgartner 

TMDL Program Manager 
Department of 

Environmental Quality 
811 S.W. Sixth· Avenue 

Portland, OR 97204 
15031 229-5877 

For questions regarding Permit 
Wasteload Allocations, contact: 

Dicit Nichols 

Municipal Projects Manager 
Department of ·. 

Environmental Quality 
811 S.W. Sixth Avenue 

Portland, OR 97204 
(5031 229-5323 

ACKNOWLEDGMENTS: 

To receive additional copies of 
this or other TMOL reports, 
contact: 

Elizabeth Thomson 

Technical Reports Editor 
Department of 

Environmental Quality 
811 S.W. Sixth Avenue 

Portland, OR 97204 
(503) 229-5358 

Neil Mullane • . . . . . . Standards & Assessments Manager 
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Oregon~ Total Maximum Daily load Program 

OVERVIEW 

BENEFICIAL USES 

T he quality of Oregon's streams, 
lakes, estuaries, and groundwaters 
is monitored by the Department of 

Environmental Quality (OEQ) . The infor­
mation collected by OEO is used to de­
termine whether water quality standards 
are being violated and, consequently, 
whether the beneficial ua .. of the waters 
are being threatened. The beneficial uses 
include fisheries, aquatic life, drinking 
water, recreation, shellfish, irrigation, 
hydroelectric power, and navigation. Spe­
cific State and Federal rules are used -to. 
determine if violations have occurred: 
these rules include the Federal Clean 
Water Act of 1972, Oregon ' s Revised 
Statutes (ORS), and Oregon's Adminis­
trative Rules (OAR Ch.apter 340) . 

WATER QUALITY LIMrrED 
STREAMS AND TOTAL 
MAXIMUM DAILY LOADS 

T he term water quality limited is 
applied to streams and lakes where 
required treatment _processes are 

being used but violations of water quality 

standards occur. With a few exceptions, 
such as in cases where violations are due 
to natural causes, the State must establish 
a Total Maximum Daily Load. or TMDL for 
any waterbody designated as water quality 
limited. A TMDL is the total amount of a 
pollutant (from all sources) that can enter 
a specific waterbody without violating the 
water quality standards. 

WASTELOAD AND LOAD 
ALl.OCAnONS 

T he total permissible pollutant load 
is allocated to point, nonpoint, 
background, and future sources of 

pollution. Wuteload allocations are por­
tions of the total load that are allotted to 
point sources of pollution, such as sewage 
treatment plants or industries. The waste­
load allocations are used to establish ef­
fluent limits in discharge permits. Load 
allocations are portions of the total load 
that are attributed to either natural back­
ground sources, such as soils , or f rom non­
point sources, such as agri cultu ral or for­
estry activities. Allocations can also be 
set aside in reserves for future uses. 
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TMDL PROCESS 

T he establishment of TMOLs is re­
quired by Section 303 of the Clean 
Water Act.· The process of establish­

ing a_ TMOL includes studying existing data, 

co.llecting additional data to answer specific 
questions, using mathematical models to 
predict the effects of changes in waste­
loads, evaluating alternative strategies for 
implementation, and holding public hearings 
and allowing public comment on the TMOL. 

PURPOSE OF THIS REPORT 

This report provides· information on one of the waterb.odies in 
Oregon's TMDL Program. The report includes background in­
formation on the drainage basin, the pollution sources, and the 
applicable water quality standards; a summary ofthe monitor­
ing. data and the technical analyses; and a discussion of the 
current pollution· control strategy. 
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Pudding River 

BACKGROUND INFORMATION 

The Pudding River is located in northwestern 
Oregon in the Willamette Valley near Salem. 
The river originates in the low Waldo Hills and 
flows sluggishly in a northerly direction for 62 
miles. It follow~ a meandering channel with 
little slope, flowing past the communities of 
Silverton, Mt. Angel, and Woodburn. Along the 
way, many tributaries, such as Butte, Bear, 
Abiqua, and Silver Creeks flow into the Pudding 
River. Tne Pudding empties into the Molalla 
River, which flows into the Willamette River 
near Wilsonville at river mile 36. 

The Pupding River Basin covers 480 square 
miles and forms roughly the western half of 
Marion County. Agriculture is the predominant 
land use in the drainage basin; water from the 
Pudding River is used primarily for irrigation to 
maintain the basin's high agricultural pro­
ductivity. The basin supports a warm-water 
game fishery and provides recreational oppor­
tunities for the residents of Marion County. 
Steelhead and spring chinook ·salmon use the 
Pudding as a migration route to reach tributary 
streams. Salmon are not known to spawn in 
the mainstem Pudding River; it is considered a 
• • non-salmonid-producing ·' stream. 

• Publicly-Owned Treatment Works 
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WATER QUALITY CONCERNS 

The Pudding River watershed has been im­
pacted by development since pioneers settled 
the Willamette Valley in the mid-19th century. 
Over the past few decades, there have been 
water quality concerns related to dissolved 
oxygen, bacteria, nutrients, and habitat degra­
dation due to sedimentation. The Pudding is a 
naturally turbid stream, most likely due to its 
flat gradient and the types of soils in the 
watershed. 

Segments of Concern 

Segments within the Pudding drainage appear 
in Oregon's water quality standards as part of 
the Willamette Basin. Four segments in the 
Pudding drainage have been ident ified as water 
quality limited in Oregon's 1992 Statewide 
Water Quality Status Assessment Report: 

Segment Name Boundariu 

22K-PUDD Pudding River A.M. 0- 30 

22K-PUDD Pudding River R.M. 30 - 50 

22K-PULI Uttle Pudding River R.M. 0- 5 

22K-ZDLL Zollner Creek A.M. 0 - 5 

Revision Date: August 2, 1993 
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Figure 1. Pudding River Drainage 
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Beneficial Uses Affected 

The designated beneficial uses of the Pudding 
River system are identified in Oregon's Admin­
istrative Rules (OAR). Uses include water 
supply, aquatic life, recreation, and aesthetics. 
As reported in the latest Statewide Water Qual­
ity Assessment (the 1992 305(b) Report), ~he 
beneficial use found to be .most at risk in the 
Pudding system is aquatic life; it is listed as not' 
supported for river miles 0 to 30 of the Pudd­
ing, 0 to 5 of the Little Pudding, and 0 to 5 of 
Zollner Creek. Water-contact recreation is also 
listed as · not supported. Criteria used to eval­
uate use support are described in Appendix B. 

Applicable Water Quality Standards 

A number of water quality parameters, includ­
ing dissolved oxygen and bacteria, have criteria 
values which have been adopted as regulatory 
standards for the Willamette Basin. 

Dissolved oxygen is a critical parameter for the 
protection of aquatic life. The applicable dis­
solved oxygen crit~ria for the basin are: 

• Salmonid Rearing: 90 percent of 
saturation. 

• Warm-Water Fish (non-salmonid): 
6.0 mg/L. 

The lower mainstem Pudding River has been 
identified as a non-salmonid stream; therefore, 
the 6.0 mg/L criterion applies. 

Bacterial water quality standards have been 
established for protection of water-contact 
recreation (e.g., swimming). Current standards 
for bacterial pollution are: 

• Water-Contact Recreation: 

33/1 00 ml (Enterococci). 
200/100 ml (Fecal coliform) . 

Available Monitoring Dsta 

The Pudding River has been monitored periodi­
cally since 1957, with the most extensive 
monitoring occurring between 1966 and 1975. 
An early key site was located near Canby; this 
site was sampled routinely from 1966 to 1975. 

SA\WH5456.5 
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In Water Year 1980, ambient monitoring was 
resumed at the .Highway 99E Bridge. The 
purpose was to determine general water quality 
trends, compliance wit.h the beneficial uses of 
the river, and any needs for more detailed 
study. In addition, this site near the mouth of 
the Pudding gives information on loading to the 
Willamette ·River. · 

Because of concerns. related to low dissolved 
oxygen and high bacterial levels, the 
Department of Environmental Quality (OEQ) 
initiated more extensive data collection in 
1989. Monitoring sites were located on all 
major tributaries and on the mainstem. Major 
point sources were also mpnitored during 
intensive sampling efforts. Results of the data 
collection efforts are presented in Appendix C. 

Parameters of Concern 

The Pudding River has been identified as water 
quality limited due to violations of the dissolved 
oxygen standard. Ambient water quality moni­
toring indicates that the river experiences pad­
odic low levels of dissolved oxygen during the 
summer months. During the summer, point 
source discharges of pollutants have a major 
influence on water quality in the basin. A total 
maximum daily load (TMDL) has been prepared 
to address the dissolved oxygen problem. 
Fecal coliform levels also exceed standards in 
some segfT!ents. However, the Pudding has not 
currently been designated for TMDL 
development to address the bacteria concerns ; 
the effectiveness of other regulatory mech­
anisms first needs to be evaluated. 

POLLUTANT SOURCES 

Water quality in the Pudding drainage is 
affected by both point and nonpoint source 
discharges. Point sources include several 
municipal wastewater treatment plants, as well 
as a food-processing facility . Major non point 
sources include runoff from both agriculture 
and forestry activities. 

Point Sources 

Sewage treatment plants are located at Wood­
burn, Mt. Angel, Silverton, Molalla, Gervais, 

· Revision Date: August 2, 1993 
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.and Hubbard. An additional point source is the 
Agripac cannery. These sources hold National 
Pollutant Discharge Elimination System (NPDES) . 
permits. Additional point sources land-irrigate 
their effluent. Mallorie's Dairy holds a no­
discharge Water Pollution Control Facilities 
(WPCF) permit. 

Nonpoint Sources 

Nonpoint and background sources can also con- · 
tribute to water quality problems. Runoff from 
agricultural land provides a significant load of 
biochemical oxygen demand, bacteria, ammonia, 
and organic nitrogen to the Pudding River and 
its tributaries. Forestry activites in the basin 
also · contribute to nonpoint source loads. 

ACtiONS TO DATE 

Preliminary TMDLs for the Pudding River were 
established in 1 988. Sources and the public 
were notified . and provided a chance to com­
ment. Based on additional data collection and 

: mathematical modelling, wasteload allocations 
have been developed for the City of Woodburn 
and Agripac (see Appendix F). 

POLLUTION CONTROL STRATEGY 

In February 1993, point-source dischargers 
were notified of the proposed wasteload alloca­
tions and allowed to comment. A public hear­
ing w as held to allow for public comment. 
Final allocations will be issued as permit con­
ditions for the sources, and will be imple-

Water Quality Repan - Pudding River 

mented as such. (See Tables 1 and 2 below .) 
In some instances, compliance with conditions 
may· require construction of new facilities or 
land application of effluent. 

Although nonpoint sources, predominantly agri­
cultural, contribute to the pollutant loads in the 
Pudding and its tributaries, point source.s are 
believed to account for the majority of the 
controllable load. It is anticipated that water 
quality standards will be achieved by imple­
menting the proposed wasteload allocations for 
point sources. Interagency agreements be­
tween DEQ and the Departments of Agriculture 
and Forestry will be used to promote ~est 
Management Practices designed to reduce non­
point sources of pollution in the basin and .to 

. · eliminate impacts on beneficial ·uses. 

APPENDICES 

APPENDIX A - EXPANDED BACKGROUND IN­
FORMATION 

APPENDIX B -APPLICABLE WATER QUALITY 
STANDARDS 

APPENDIX C -AVAILABLE MONITORING 
DATA 

APPENDIX D - POLLUTANT SOURCE Su'M­
MARY 

APPENDIX E - TECHNICAL ANALYSIS AND 
TMDL DEVELOPMENT 

APPENDIX F -PERMIT WASTELOAD 
ALLOCATIONS 

Table 1. Waste/oad Allocations (Effluent limits) for Woodburn & Agripac 

Parameter · 

Carbonaceous 
Oxygen Demand (CBOD 5) 

Total Suspended Solids 

Dissolved Oxygen in 
Effluent 

Ammonia Nitrogen (NH3-Nl 

Revision Date: August 2, 1993 

Daily Maximum Monthly Average Minimum Daily Average 
(mg/L) (mg/L) (mg/LJ 

20 10 -

20 10 -

- - 6.5 

Based on Streamflow & Month (See Table 2) 
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Table 2. Wasteload and Load Allocations - Ammonia-Nitrogen and UBOD 

Month 

June 

July and 

August 

September . 

and 
October 

Volume 
Page 

1 

420 
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Pudding River 
Monthly 

Average Aow 
(cfs) 

>150 

10Q- 150 

50- 100 

<50 

>100 

60- 100 

30-60 

<60 

>100 

60- 100 

30-60 

<30 

Ammonia-Nitrogen (mg/L) Ultimate Biochemical Oxyge!' 
Demand (lb/dl ' 

Agripac Wood bum 
Nonpoint Sources and 

Background 

18 6.8 3,234 

15 5.7 2,156 

8.5 3.1 1,078 

3.2 1.1 647 

10 3.2 2,156 

2.7 1 .0 1,294 

1.5 0 .60 647 

0.30 0.10 323 

WLAs do not apply. 

18 6 .8 1.294 

9.0 3.3 647 

4.0 1 .6 323 
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APPENDIX A 

EXPANDED BACKGROUND INFORMATION 

General 

The Pudding River is located in northwestern 
Oregon in the Willamette Valley near Salem. The 
topography of the area is generally level with 
gently rolling hills. The Pudding River is about 62 
miles long with numerous tributaries, most 
notably the Silver, Abiqua, Bear, Little Pudding, 
and Butte Creeks. The Pudding River itself has 
55 miles in typical flat valley drainage (sloping 
approximately 3 feet per mile) with mixed agri· 
cultural and urban land use. The upper 7 miles is 
more characteristic of foothill drainage with a 
steeper gradient (79 feet per mile). Overall, the 
Pudding is a low gradient, sluggish river. 

The study area has a temperate marine climate, 
with cool, wet winters and warm, dry summers. 
About sixty percent of the annual precipitation 
occurs between November and February; about 
ten percent occurs between June and September. 
Average annual precipitation varies depending on 
elevation, from a low of 40 inches up to 1 30 
inches. Winter temperatures usually stay above 
freezing but can drop as low as 1 0 degrees; 
summer temperatures normally range from 7 4 to 
82 degrees, but can reach as high as 11 0. 

The drainage area for the Pudding River is 480 
square miles. Average monthly flows for the 
Pudding range from 63 cubic feet per second 
(cfs) (about 40 million gallons per day) in the 
summer to about 2,600 cfs in the winter. 
Streamflow responds to both rainfall and to 
snowmelt; the snowmelt maintains high flows 
into late spring. There is a marked decline in 
streamflow during the. summer months, which 
impacts fisheries, recreation, irrigation, and 
assimilation of wastes from sewage treatment 
plants. 

Marion County's Comprehensive Plan designates 
the Pudding River as warm-water habitat. 
According to the Oregon Department of Fish and 
Wildlife, many species of fish use the Pudding 

SAIWH5457.5 
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River year round. These include largemouth bass,· 
sunfish, bullhead catfish, carp., suckers, and 
sculpins. Seasonal salmonid runs include coho 
salmon (September to November), steel head 
(December to May), chinook salmon (April to 
July), and cutthroat trout (January to May). The 
upstream tributaries and the upstream portions of 
the Pudding are more suited for spawning than 
the lower Pudding due to their steeper gradients 
and better oxygenation. 

The entire length of the Pudding is zoned for 
Exclusive Farm Use (EFUI and its land-use 
designation is Primary Agriculture. The mild 
climate and wide variety of soils in the region 
support many different crops including grass 
seed, beans, corn, wheat, oats, barley, hay, 
hops, onions, berries, cherries, walnuts, and 
filberts. Agriculture and associated food-handling 
and processing plants are major employers in the 
area. The Nature Conservancy has identified 
natural areas at the Pudding River Marshland 
(wildlife/bottom land) and at the confluence of the 
Pudding River and Silver Creek (wildlife habitat). 
Recreation areas are located west of Silverton 
(the Pudding River Picnic Areal and west of Mt. 
Angel (the Evergreen Golf Club) . 

The economy of Marion County is largely de­
pendent on farming and forestry. Land use in the 
county is predominantly agriculture and forests 
(47 and 43 percent, respectively), with 4 percent 
urban, 2 percent grazing, and 3 percent parks and 
conservation. With respect to nonpoint sources, 
agriculture is the predominant land use impacting 
the water quality in the Pudding Basin, par­
ticularly on the smaller tributaries. Municipal 
sewage treatment plants and several industries 
are significant point sources. 

Water Quality Concerns 

Development has occurred in the Pudding Basin 
since pioneers settled the Willamette Valley in the 
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mid-19th century. The Pudding is a naturally 
turbid stream, most likely due to its flat gradient 
and the types of soils in the watershed. Over the 
past few decades, there have been water quality 
concerns w ith respect to dissovled oxygen, bac-
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teria and nutrients. Habitat degradation due to 
sedimentation is an additional concern. The 
Pudding has been designated as water quality 
limited due to low dissolved oxygen levels and 
high levels of bacteria. 
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.APPENDIXB 

APPLICABLE WATER QUALITY STANDARDS 

The Pudding River has been designated as 
water quality limited. The parameters of 
concern are dissolved oxygen and bact~ria. 

Within the State of Oregon, water quality 
standards are published pursuant to Oregon 
Revised Statute (ORS) 468.020. Authority to 
adopt rules, regulations, and standards as are 
necessary and feasible to protect the 
environment and health of the citizens of the 
State is vested with the Envir.onmental Quality 
Commission. Through the adoption of water 
quality standards, Oregon has defined the 
beneficial uses to be protected in each of its 
drainage basins and the criteria necessary to 
protect those uses. 

Segments of Concern 

Segments within the Pudding drainage are 
included in Oregon's water quality standards as 
part of the Willamette Basin. Within the 
Pudding, four segments have been identified as 
water quality limited in Oregon's Statewide 
Water Quality Status Assessment Report ( 1992 
305(b) Report). These segments are: 

Segment Name Boundaries 

22K·"PUDD Pudding River R.M. 0-30 
22K-PUDD Pudding River R.M. 30- 50 

22K·PULI Uttle Pudding River R.M. 0-5 

22K·ZOLL Zollner Creek R.M. 0- 5 

Ambient water quality monitoring data have 
shown that the Pudding River as well as por­
tions of several tributaries are water quality 
limited due to periodic low levels of dissolved 
oxygen and high levels of bacteria. 

Beneficial Uses Affected 

Oregon Administrative Rule (OAR) Chapter 
340, Division 41, Rule 442, lists the beneficial 
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uses for which water quality will be protected 
in the Pudding Basin. These are identified in 
Table B-1. This list 'of beneficial use~ was 
established by the Oregon Water Resources 
Commission pursuant to direction given in 
Oregon Revised Statute (ORS) 536.300. As 
charged by ORS 468.020, the Oregon Environ· 
mental quality Commission adopted rules and 
standards that were necessary to protect those 
recognized beneficial uses. In practice, water 
quality rules and standards have been set at 
levels to protect the most sensitive of the uses: 
aquatic life and human health. 

Assessment activities have determined that 
aquatic life and water-contact recreation are 
not fully supported in the segments of the 
Pudding River listed under "Segments of Con­
cern". Aesthetics are listed as partially 
supported due to elevated levels of nutrients; 
however, no excessive algal growth has been 
noticed. Criteria by which supportiveness was 
evaluated are described in Table B-2. 

Applicable Water Quality Standards 

A number of water quality parameters have 
criteria values. which have been adopted as 

· regulatory standards for the Pudding Basin. 
Included are temperature, turbidity · (also 
referred to as total suspended solids or TSS), 
pH (a measure of acidity) , dissolved oxygen, 
fecal coliform bacteria, and dissolved ·chemical 
substances. The primary parameter of concern 
for the Pudding River is dissolved oxygen. 
Other parameters of concern are bacteria and 
nutrients. 

Dissolved Oxygen: The Oregon Department of 
Fish and Wildlife has identified the lower 
mainstem of the Pudding River as providing 
passage for warm-water game fish but not pro­
viding for salmonid production. The Oregon 
Water Quality Standard for dissolved oxygen 
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B-2· Weter Que/ity Report - Pudding River 

Table 8-1. Beneficial Uses to bs Protected in the 
Wi0611Jette Basin 

BENEACIAL USES 

Public Domestic Water Supply1 R~idont Fish .& Aquatic Ufe 

Private Domestic Water Supply1 Anadromous Fish Passage 

Industrial Water Supply Salmonid Fish Rearing 

Irrigation Salmonid Fish Spawning 

Uvestock Watering Fishing 

Boating Wildlife & Hunting 

Water-Contact Recreation Commercial Navigation & 
Transportation 

Aesthetic Quality Hydroelectric Power 

1With adequate pretreatment (filtration and disinfection} ·and natural 
quality to meet drinking water standards. . 

Source: 

Oregon Administrative Rules, Ch. 340, Division 41 - DEQ Table 6, 
Willamette Basin. 

Table 8-2. Beneficial Use Support Criteria 

ASH ERIES AND AQUA TIC UFE 

10% exceedence of basin DO mg/L or DO % 
Partially Supported Saturation standard. 

10% exceedence of basin pH standard. 

25% exceedence of Oregon Administrative Rule 

Not Supported 
(OAR) basin standard for DO mg/l or DO % 
Saturation. 

25% exceedence of the basin OAR pH standard. 

WATER CONTACT. 

Partially Supported 
1 0% exceedence of Enterococcus upper-range 
standard. 

Not Supported 25% exc.eedence of Enterococcus· upper-range 
standard .. 

AESTHETICS 

1 0% exceedence of 15 JJQIL chlorophyll ~-
Partially Supported 

25% exceedence of 0.1 mg/L total' phosphorus. 

Not Supported 25% exceedence of pH standard for basin. 

Sourctl: 

Oregon's 1 992 Water Quality Status Assessment Report (305(b)) Report; pp. 83 - 6. 

1 
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in the Pudding River states that: " The dissolved 
oxygen concentration · shall not be less than 6.0 
mg/l" [OAR 340-41-445(2)(a)(E){ii)). The 
standard represents the minimum value that the 
stream should not fall below at any time so that 
the beneficial uses of aquatic life, fisheries, and 
salmonid migration will be protected. Because 
the standard is stated as an absolute value, the 
total maximum daily load (TMDLf is calculated to 
attain 6.0 mg/l as a minimum. To account.for 
the fact that dissolved oxy.gen will vary . with 
the time of day due to the effects of sunlight, 
measured dissolved oxygen concentrations are 
reported as daily averages so that data are 
comparable from day to day. To maintain a 
minimum value of 6.0 mg/L, the average value 
will have to be higher to allow for daily 
variation and still. achieve the standard. Diurnal 
measurements collected in the critical oxygen­
sag area of the Pudding (above Agripac) were 
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used to est imate a daily variation of 0 . 5 mg/l 
in the dissolved oxygen measurements. To 
allow for a variation of 0.5 mg/l above or 
below the measured value, a daily average of 
6.5 mg/l must be maintained to achieve a 
minimum value· of 6.0 mg/L. 

Bacteria: OAR 340-41 -445(2)(e)(AI provides a 
freshwater limit of " .. . a log mean of 200 fecal 
coliform per 100 milliliters based on a minimum 
. of five samples in a 30-day period with no more 
than ten percent of the samples in that period 
exceeding 400 per 1 00 mi. " 

Nutrients: The basin standard limits pH to the 
range Qf 6.5 to 8.5 [OAR 340-41-445(2)(d)(B)J . 
DEQ's action level for chlorophyll! is 15 JJQ/L. 
The State also uses EPA's criteria of 0.1 mg/L 
for total phosphorus. 
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APPENDIX C 

AVAILABLE MONITORING DATA 
Robert Baumgartner, Water Quality, DEO 

The Pudding River has been monitored per­
iodically since 195 7, with the most extensive 
monitoring occurring between 1966 and 1975. 
An early key site was located near Canby; this 
site was sampled routinely from 1966 to 1975. 
Jn· Water Year 1980, ambient monitoring was re· 
sumed at the Highway 99E Bridge. The purpose 
was to determine general water quality trends, 
compliance with the beneficial uses of the river, 
and any needs for more detailed study. In addi­
tion, this site near the mouth of the Pudding 
gives information on loading to the Willamette. 

Four DEO monitoring ~tations are located on the 
Pudding River for routinely collecting instream 
water quality data. Ambient data are stored in a 
computerized database called STORET. The am· 
bient monitoring stations located in the Pudding 
River are identified· in Table C-1 . Several intensive 
water quality surveys were conducted during the 
summer of 1989. The data were compared to 
the regulatory standards to determine if violations 
had occurred. In addition, ambient and intensive 
data were used in mathematical models to predi~ 
water quality impacts during varying conditions, 
such as changing flow or temperature. 

Intensive Surveys 

Dissolved Oxygen: Monitoring results are sum· 
marized in Table C-2 for several parameters for 
the summer season of 1989. Summer is the sea­
son of primary concern due to the low-flow con· 
ditions in the Pudding River during that time. 
Table C-2 lists the median values (values which 
fall in the middle of the data set) and the regu­
latory standard for each parameter. 

Diurnal (24-hour cycle) monitoring for dissolved 
oxygen was conducted for three-day periods dur­
ing the summer and fall of 1989 using automated 
monitoring devices left in the stream for the full 
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sampling period. The data· provided by the 
monitors were used to develop equations which 
allowed data from samples collected at any t ime 
of the day to be converted to a minimum value 
for that day. Because of the natural variation in 
some parameters throughout the course of a day, 
this conversion allowed data to be more accur­
ately compared to data from other days. On 
August 15, 1989, the estimated minimum dis­
solved oxygen value for the area between river 
mile 23.5 and river mile 1 7. 2 was 5. 3 mg/L. 
Both the observed minimum value and the es­
timated daily-average value were 5.9 mg/L, which 
is below the standard. 

As can be seen in Table C-2, the standard for 
dissolved oxygen was violated in the Pudding 
River. The dissolved oxygen violations observed 
in 1987 were more frequent and severe than 
those observed during summer surveys in 1989. 
Minimum observed values fell to near 5.0 mg/L in 
the 1987 surveys. Observed violations occurred 
below the Agripac and Woodburn Sewage Treat­
ment Plant (STP) discharges. 

The low dissolved oxygen measurements in the 
· Pudding River usually occurred in the early 
morning hours. These low readings might be ex­
plained in part by daily fluctuations in algal 
growth and respiration levels, since algal activity 
and consumption of oxygen is greatest in the 
morning. It does not appear, however, that the 
growth of algae in the Pudding River is excessive 
or usually results in nuisance conditions. Nui­
sance growth may be prevented by the relatively 
high levels of suspended solids and turbidity in 
the Pudding River which limit the amount of light 
available for growth of algae, or it may be pre.: 
vented by other natural conditions. 

Nitrogenous oxygen demand is the primary factor 
leading to the observed violations of the oxygen 
standard in the Pudding River. Organic nitrogen 
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C-2 Water Quality Report - Pudding River 

Table C-1. Ambient Monitoring Stations in 
the Pudding River 

-
Site Location River MOe STORET # 

Highway 213 R.M. 49.9 402213 

Mt. Angel I Brooks R.M. 40.7 402560 

Highway 21l R.M. 22.9 402317 

Highway 99E R.M. 8.1 402594 

Table C-2. Water Quality Summary for the Pudding River 
Summer 1989 

AppUcable WQ 
Hwy 99E Hwy 211 Mt. Angel/ 

Parameter Sta1d..,d or Brooks 
Criteria 

(R.M. 8.1) (R.M~22.9) . (R.M. 40.7) 

Dissolved Oxygen 6.0 6.5 5.5 6.6 a.m. 

Dissolved Oxygen 6.0 8.1 8.4 8.5 p.m. 

80D5 • 1.0 0.8 1.2 

Total Phosphorus 0.1 0.23 0.43 0.09 

Turbidity •• 4.0 6.0 3.5 

Total Susp. Solids • 110 90 61 

Fecal Coliform 200 93 80 195 

Ammonia (NH3) ••• 0.05 0.07 0.03 

Nitrite-Nitrate 1.40 1.40 0.55 Nitrogen (N02-N03) • 

• Values are reported as medians . 

• BOD5 represents the five-day biochemical oxygen demarid . 

LEGEND: 
• No applicable standard. 

• • Standard allows an increase of up to 10% above background. 

Hwy 213 
(R.M. 49.9) 

4 .7 

8.0 

1.8 

0 .065 

-
-

240 

0.06 

0 .44 

-
• • • Standard is dependent on pH, temperature, and toxicity; turbidity may impact ambient dissolved 

oxygen levels. 
Units: 

• Turbidity as JTU . 

• Fecal coliform bacteria as MPN (most probable number of colonies per 100 milliliter} . 

• All others as mg/l (milligrams per liter). Volume 1 
Page 429 

Revision Date: August 2, 1993 SA I WH5457.5A 



Wettr Quel/ty Repon. - Pudtllng River 

and ammonia el')ter the stream from both point 
source discharges and non point source . runoff. 
Nitrogenous demands result from the conversion 
(or nitrification) of organic nitl'ogen to ammonia 
(nitrogen plus three hydt.og_~ns, . NH3l .. to nitrite 
(nitrogen plus two oxygens, N0·2·1 to nitr,t~ 
(nitrogen plus three oxygeris, N03-l . The oxygen 
that becomes associated with the nitrogen is no 
longer available to fish ·as dissolved oxygen. · · 

Data collected at the monitoring station at 
Hig.hway 21 1 , below the Woodburn Sewage 
Treatment Plant discharge, showed an increase in 
ammonia and nitrate. and a decrease in oxygen, 
indicating the effect of the STP effluent on the 
stream. Other low oxygen levels in the upper 
section of the river, along with relatively high 
concentrations of BOD, indicate a significant 
impact from nonpoint sources. 

Observed Loads: Point source loads to the 
Pudding River, as observed during the intensive 
sampling trip in August 1989, are shown in Table 
C-3. The observed loads resulted in daily average 
dissolved oxygen values of 5.9 mg/L puring the 
intensive survey. Flows were above 30 cubic 
feet per second (cfsl and instream temperatures 
approached 23 degrees. Observed temperatures 
in the Pudding have exceeded 27 degrees during 
July and August in previous years. Minimum 
streamflows (701 01 are estimated at 15 cfs. 
Observed minimum flows during 1 989 were less 
than· 20 cfs at Highway 211; minimum dissolved 
oxygen during 1989 was 5.1 mg/L. 

Fecal Coliform Bacteria: The presence of fecal . 
coliform bacteria is commonly used as, an indica-

.C-3 

tor of pathogen contamination in surface waters. 
Elevated levels of fecal coliform bacteria have 
been observed in the Pudding River. The 
violations of the standard for fecal coliform 
bacteria ~ppear to be relined to nonpoint sources, 
particularly in the upper basin (see Table C-2, 
Highway 2131. 

Stream Processes - General 
Information 

The dissolved oxygen concentration in a stream 
results from a balance of processes which con­
sume oxygen and processes which restore oxy­
gen. Fish and other desirable aquatic organisms 
require a high level of dissolve~ oxygen to sur­
vive. Dissolved oxygen is restored mostly from 
the. atmosphere (reaeration) and from photo­
synthesis. It is depleted mostly by the activity of 
bacteri.a which break down organic matter (parti­
cularly by the decay of algae) and by chemical 
processes such as the conversion of ammonia to 
nitrate (nitri~cation). 

Pollutant loads are typically described in terms of 
their biochemical oxygen demand (BOD) or their 
chemical oxygen demand (COD). The BOD test 
determines the amount of oxygen required by 
bacteria to decompose the load of organic matter 
in a sample of water. The COD test measures 
the amount of oxygen required to convert both 
biologically-available and non-biologically-available 
organic matter to carbon dioxide and water. The 
BOD test ·is generally more representative of 
actual instream conditions. Results can be ob­
tained much more quickly with the COD test, 
however, which makes it valuable in certain 
situations such as a waste spill. 

Table C-3. Observed Loads to the Pudding River (August 1989) 

Source Row (cfsl 
Observed During Intensive s.np&ng 

UCBOD TSS Ammonia 

Agripac 2.17 130 100 17 

Woodburn 2.54 205 200 18 

Typical Loads- Estiinated 
Source Row (cfs) 

UCBOD TSS Ammonia 

Agripac 1.91 300 100 25 

Woodburn 2.54 270 200 68 ----- ·-· 
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If the pullutant load on a waterbody is light, the 
replenishment of oxygen can make up for the 
loss. This is referred to as assimilation. If the 
load is heavy, oxygen may be depleted to a point 
where fish cannot survive and aerobic organisms 
are destroyed. A stream's ability to assimilate 
waste is largely determined by its conc!'ntration 
of dissolved oxygen. As oxygen is depleted, an­
aerobic organisms, which can live without oxy­
gen, will take the place of the aerobic organisms, 
resulting in odors and nuisance conditions. The 
oxygen-depleted water may travel a considerable 
distance before natural purification processes can 
restore the oxygen levels. 

Temperature will also influence the dissolved oxy­
gen concentration in a stream • . The maximum 
possible concentration of dissolved oxygen in 
water (referred to as the saturation level) is · 
largely determined by the water temperature. A 
stream's ability to process oxygen-demanding 
loads (its assimilative capacity) is greater at lower 
temperatures because dissolved oxygen satura­
tion is greater at lower temperatures. This allows 
an extra reserve during _colder weather. Conver-
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''• 
sely, when temperatures are higher, the stream 
has a reduced capacity to process wastes .. 

For example, cold water at 15°C (59°F) can hold 
up to 10.1 mg/L of dissolved oxygen. After 
meeting the minimum of 6 .0 mg/L required by 
water quality standards, the stream would have 
a reserve assimilative capacity of 4.1 mg/L. In 
contrast, warm water at 24°C (75 ° F) can hold 
only 8.4 mg!l of dissolved oxygen, allowing a 
reserve capacity ·of only 2.4 mg/L above the 
minimum standard of 6.0 mg/L. This reduction in 
assimilative capacity at warmer temperatures and 
low flows limits the amount· of. waste which can 
be tolerated and may prohibit discharge. 

Because of the effects of seaso"nal differences in 
temperature and streamflow on a stream's assimi­
lative capacity, wasteload limits will be set by 
month for varying flow and .temperature con- . 
ditions as necessary to meet water quality 
standards. The summer limits will typically be 
the most restrictive, with greater discharge 
allowed during the winter when flows are high 
and temperatures are low. 
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APPENDIXD 

POLLUTANT SOURCE SUMMARY 
Robert Baumgartner, Water Quality, OEO 

Water quality in the Pudding drainage is affected 
by both point and nonpoint source discharges. 
Point sources include several municipal waste· 
water treatment plants, as well as industrial sites 
including food-processing facilities. Major non­
point sources include runoff from both agricultural 
and forestry activities. 

Point Sources 

The main point sources of pollution in the 
Pudding River Basin are listed in Table D-1. They 
include . myni~ipal, ind_ustrial, and agricultural 
soufl!'es: ~-,he point sources which discharge 
directly to the Pudding River are required to have 
National Pollutant Discharge Elimination System 
(NPDES) permits. Within the Pudding Basin, 
current NPDES permits are issued to the 
Silverton, Woodburn, Molalla, Mt. Angel, Gervais, 
and Hubbard sewage treatment plants, and the 
Agripac cannery. Additional point sources are 
required to land-irrigate their effluent or may be 
discharging without a permit. Mallorie's Dairy 
holds a no-discharge Water Pollution Control 
Facilities (WPCF) permit. 

Municipal Sources: WOODBURN - The major 
point-source discharge to the Pudding River is the 
City of Woodburn's sewage treatment plant 
(STP). Dilution of the effluent is provided by the 
river. The amount of dilution will vary as river 
flow changes throughout the ·year but must stay 
within permit limits. 

Permit limits for Woodburn have not been 
stringent enough to provide for adequate dilution 
of effluent. Woodburn has been allowed by 
permit to discharge 3.1 million gallons per day 
(mgd) or 4.8 cubic feet per second (cfs) during 
the summer. A seven-day-average low flow of 
approximately 50 cfs occurs every other year in 
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the Pudding River near Aurora. Based on that 
flow and Woodburn's discharge volume, a dilu­
tion ratio of 10.4 can be calculated. According 
to the guidelines of the Oregon Water Quality 
Standards [OAR 340-41-375(1 )(c)], a dilution 
ratio of 15 is required. The existing dilution 
ratio of 1 0.4 during critical summer low flows 
is thus not adequate; under those conditions, 
the discharge WC)uld exceed · dilution require· 
ments by fifty percent. New TMDL-based per­
mit limits require reduced oxygen-demanding 
loads from Woodburn to ensure adequate dilu· 
tion ratios during low flows and to prevent 
oxygen sags. 

HUBBARD - The City of Hubbard discharges 
to Mill Creek, a tributary to the Pudding River. 
Mill Creek enters the Pudding River below the 
area where water quality violations occur. Es­
tablishing TMDLs on the Pudding River should 
not affect Hubbard's NPDES permit. DEQ has 
little or no information describing the impact of 
this discharge on water quality; an intensive 
mixing-zone survey designed to evaluate permit 
conditions for the Hubbard STP needs to be 
conducted. 

MOLALLA - The City of Molalla discharges to 
Bear Creek, a tributary to the Pudding River. 
DEQ has little or no information on the impact of 
this discharge on Bear Creek. The City has two 
options in its discharge permit: discharge to Bear 
Creek or use the effluent for irrigation water (land 
apply). Molalla currently land applies its effluent 

"~juring the critical summer months. There does 
not appear to be a reason to discontinue land ap­
plication, and as long as application cont_inues, no 
wasteload allocation is required for Molalla. 

MT. ANGEL - The City of Mt. Angel discharges 
to a small creek which Is a tributary to the 
Pudding River. The City has elected to dis­
continue discharging during the summer low-
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Table D-1. Point Sources in the Pudding River Basin 

Permitted 
Facility Discharge Quantity Location (River Mllet Type of Waste . 

(Summert 

MUNICIPAL 

Silverton STP 1.0 mgd Silver Creek to Puefding 
Domestic Sewage River 

Hubbard STP 0.34 mgd Mill Creek to Pudding Domestic Sewage River 

Molalla STP 0.79 mgd Bear Creek to Pudding 
Domestic Sewage River at R.M. 1 0 

Woodburn STP 3.1 mgd Pudding River at Domestic Sewage R.M. 27 

Gervais STP . No Summer Discharge Pudding River at 
Domestic Sewage. Allowed R:M. 30.5 . 

Mt. Angel STP 
No Summer Discharge Pudding River at 

Domestic Sewage Allowed R.M. 34 

INDUSTRIAL 

Agripac, Inc. 2.0 mgd Pudding River at FruitNegetable Waste R.M. 27 

Avison lumber No Discharge Bear Creek to Pudding log-Yard Runoff River at R.M. 16 

Mt. Angel Meat No Discharge Zollner Creek Processing Waste 

AGRICULTURAl 

Mallorie's Dairy WPCF Permit; No Pudding River and Manure, Milk-Processing Waste Discharge Allowed 

flow period. The streamflows under which Mt. 
Angel may discharge and the accompaning 
efffluent limits are defined in the City's discharge 
permit. 

SILVERTON - The City of Silverton discharges to . 
Silver Creek, a major tributary to the Pudding 
River. These loads do not appear to influence the 
dissolved oxygen violations observed below 
Woodburn. Observed dissolved oxygen values 
are above the 6.0 mg(l standar.d identified for the 
lower river, but have fallen below the 90 percent 
saturation level required for salmonid.waters. The 
STP is currently operating under a Stipulated and 
Final Order which identifies discharge limits. 

GERVAIS- The City of Gervais is not allowed to 
discharge during the summer. No wasteload allo­
cation will be given. 
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Silver Creek 

Industrial Sources: AGRIPAC, INC. - Agripac 
discharges processed cannery waste to the 
Pudding River. Agripac's discharge, in combina­
tion with the City of Woodburn's discharge, re­
sults in violations of water quality standards 
under current ·condit ions. The TMDls and waste­
load allocations require reductions in the oxygen­
demanding loads from Agripac. 

MT. ANGEL MEAT - The stream closest to Mt. 
· Angel Meat is Zollner Creek. · No discharge from 

Mt. Angel Meat is allowed; no wasteload allo­
cation will be given. 

AVISON LUMBER - Avison lumber holds a 
general log-pond permit which does not allow 
discharge. No wasteload allocation will be given. 

Agricultural Sources: MAUDRIE'S DAIRY -
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Mallorie's Dairy has ·been observed to discharge 
a high-strength waste stream to the Pudding 
River. Although these discharges did not occur at 
the times when field. samples were taken (in 
conjunction with critical low flows), analysis 
suggests that if a discharge of that type were to 
occur during a low-flow p~riod, violations of 
water quality standards would result. Mallorie's 
Dairy does not have an NPDES permit; the dairy 
has a WPCF permit which does not allow dis­
charge at any-time. The dairy will not be given a 
wasteload allocation. Assurances must be made 
that discharges will not occur. 

Nonpoint Sources 

Interagency agreements between DEQ and the 
Departments of Agriculture and Forestry will be 
used to promote Best Management Practices de­
signed to reduce nonpoint source pollution in the 
Pudding and its tributaries. 

Nonpoint-source runoff from agricultural land 
provides a significant load of biochemical oxygen 
demand, bacteria, ammonia, and organic nitrogen 
to the Pudding River and its tributaries. These 
agricultural loads potentially contribute to water 
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quality problems and impacts on beneficial uses 
in the tributaries and could contribute to vio­
lations of the dissolved oxygen standard in the 
mainstem of the Pudding River . 

A reduction in the amount of nitrogen and other 
qxygen-demanding materials from nonpoin~ 
sources needs to occur not only in the Pudding 
but also in its tributaries. Loads coming from 
tributary streams such as Zollner Creek have as 
rriuch impact as. the minor STP discharges on 
water quality in the ·Pudding River. Dissolved 
oxygen violations have been observed in both 
Zollner Creek and the Little. Pudding River 
although no major point sources are located on 
those streams. · 

Additional concerns have been raised by 
resource agencies and individuals regarding 
nonpoint sources in the Pudding Basin. The 
Oregon Department of Fish and Wildlife has 
stated that sediment in the river is degrading 
fish habitat. Agricultural interests are con­
cerned with apparent toxicity in the Little 
Pudding· River. Problems due to sediment, 
toxicity, nutrients, and bacteria should be 
addressed in the nonpoint source plans for the 
basin. 
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APPENDIX E 

TECHNICAL ANALYSIS AND TMDL DEVELOPMENT 
Robert Baumgartner, Water Ouality, OEO 

Water Quality Modelling 

OUAL2E, a steady-state, hydrodynamic model, · 
was used to study the impact of wasteloads on 
instream water quality and the effects of 
varying streamflow and weather conditions. 
The model was used to predict daily average 
values of dissolved oxygen based on measured 
(observed) data. In addition to data from 
monthly monitoring, two detailed data sets 
were used for the modelling efforts. The data 
were collected during two intensive surveys 
which covered the area of the stream from just 
above the two major discharges to bel.ow the 
area of low dissolved oxygen (referred to as the 
dissolved oxygen sag) . A third survey indicated 
that dissolved oxygen was not a concern when 
streamflow was high. 

During the surveys, dissolved oxygen was 
measured along with several parameters which 
affect the level of oxygen in the stream: 
biochemtcal oxygen demand (BOD), nutrients, 
total suspended solids, ammonia and nitrate 
(used for determining the rate of nitrification), 
and temperature. These parameters · were. 
mea$ured going downstream (longitudinally). 
Automated monitors which were left in place in 
the stream measured dissolved oxygen, 
temperature, and pH continually for three days 
and were used to determine the daily variability 
in dissolved oxygen. Knowing the variability in 
dissolved oxygen with respect to time made it 
possible to compute daily averages from the 

• observed dissolved oxygen values. Since 
dissolved oxygen varies with the time of day, 
these corrections were necessary for accurate 
modelling. 

Wasteloads and tributary loads were also moni­
tored. Dye tests (time-of-travel tests) were 
used to estimate velocity as a function of flow. 
Knowing the velocity, it is possible to convert 
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a change in concentration with distance to a 
change in concentration over time. In calcu­
lating flow-related TMDLs, concentration as a 
function of time is used to predict concentra­
tions under varying flow conditions. 

An initial laboratory measurement for the decay 
of organic matter (loss of 800) was used as 
the starting point for calibrating the model. 
Decay rates and temperature coefficients were 
adjusted to fit the observed data for the loss of 
BOO and ammonia and for the increase in ni­
trates. The dissolved oxygen sag can be ex­
plained as an effect of the input of ammonia 
and BOD (which depletes oxygen) and reaera­
tion (which replenishes oxygen). Reaeratlon is 
modelled as a function of stream velocity, 
depth, and turbulence using the O'Connor and 
Dobbins method (1958) . 

The first set of survey data was used to es­
tablish the initial conditions for the model 
(calibration) . The second set of data was used 
to test whether the model could successfully 
predict dissolved oxygen under different back­
ground conditions (verification) . Observed data 
for parameters such as upstream concentra­
tions, flows, wasteloads, tributary loads, and 
weather conditions were entered into the 
model. The values which the model computed 
for dissolved oxygen were compared to the 
actual values of dissolved oxygen which were 
observed during ttie field survey. The values 
predicted by the model were found to reason­
ably match the observed values. 

Once an acceptable model was established, the 
model was used to calculate wasteload and 
load allocations. There may be several sets of 
wasteload and load allocations that will achieve 
water quality standards for the Pudding River. 
The modelling approach allows alternative 
scenarios to be evaluated with respect to their 
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Impact ·on water quality. Different sets of 
values for streamflow, sunlight, temperature, 
turbulence, and boundary conditions (upstream 
loads and tributary loads) were entered into the 
model. The model calculated .the level of dis­
solved oxygen which should be present under 
those conditions. 

Initial modelling assumed an equitable dis­
tribution of wasteload allocation.s between the 
major sources (Agrlpac and Woodburn) and 
similar permit conditions for efficiency of waste 
removal. Alternative sets of wasteload alloca­
tions for varying flow conditions were entered 
into the model to determine the resllltlng levels 
of dissolved oxygen. Nonpoint sourc~ inputs 
were added to the model to test their effect on 

. . dissolved oxygen. The modelling process was 
··repeated until the resulting dlssolved oxygen 

concentrations met water quality standards and 
satisfied TMDL requirements. A margin of 
safety was added into the calculations to allow 
for inherent errors in measurements and 
modelling. 

. Parameter Estimation 

Hydraulics Estimates: DEQ conducted several 
"dye studies" to determine the time of travel 
(TOT) for two sections of the lower portion of 
the P.udding River. Results varied in terms of 
acr.uracy. The dye tests demonstrate that 
measured velocities are very similar in the lower 
Pudding (between A.M. 27 and 15) for flows 
below 60 cfs . Hydraulic barriers, such as the 
numerous debris dams and the remnant con-

Wster .Ousl/ty Reprirt - Pudding' River 

c.rete-sill dam (named Falls #1),· act to impede 
velocity and flow during low-flow conditions . 
Velocity estimates varied both by ~he sub­
section for which the estimates were made, by 
multiple dye drops 'within the study reach, and 
by calculation of velocitY between sub-reach~!S. 
For the set of points a to b to c, the velocity 
between b and c is calculated by: 

(RM (a to c)- RM (a to b)) 

[TOT (a to c) · TOT (a to b)) 

ft 
• • 

mi 

hours 

second 

where TOT equals time of travel in hours. 
Average flow for a given reach (Q) was cal ­
culated as: 

l{~pstream + ~ownstream}/2] . 

Flow estimates were derived from stage-dis­
charge curves empirically developed for several 
locations on the Pudding River. The variation in 
flows in Table E-1 is primarily due to the 
different locations that were sampled during 
the dye tests. 

The stage-discharge curves were developed 
using three to five representative flow and 
discharge measurements. For several of the 
stations, including key tributaries, an adequate 
number of measurements were not collected . 
Similarly, flows were not taken at all sampling 
sites during the dye studies. The hydraul ic 
relationships are difficult to estimate w ith the 
available data. 

Table E-1. Time-of-Travel Estimates for the Pudding River 

Date 
Location: 

Flow (cfsl Velocity (ft/sl Comments 
River Mile 

06/21 /89 27 - 6.1 129- 202 Unreliable 

08/01 /89 27 - 17.6 

09/26/89 17- 8.1 22.5 - 49 0 .17- 0.24 Lower Section 

10/0 3/89 27 - 17 .5 62.5 - 65 0.28 - 0.46 Multiple Dye Drops 
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Power Functiona: Powt;tr functions, developed 
by Leopold and Maddox, provide an empi.r.ical 
relattonshrp between physical stream. factors 
and · streamflo·w. Several alternative power 
functions were calculate({ usin·g different 
app.roaches. The resulting . data were used in 

. calibrating the model (see. Table. E-2). 

Recognizing that streamflow is the product of 
cross-sectional area and velocity and that 
cross-sectionaL area is the product of width and 
depth, it can be shown that the sum of the 
exponents ( n + m +f) is 1 . 0 . Plotting the 
Logbaae 10 of 0 with the Logbue 10 of the 
physical stream factors of velocity, depth, and 
width provides the information for defining the 
equations. From the plots, the slope provides 
the power term (n,m,f) , and the intercept at a 
= 1 provides the remaining term (a,b,c) . These 
relationships apply to free-flowing streams. 
Impounded reaches in rivers have exponents of 
m and f equal to zero. It is therefore 
appropriate to develop site-specific data. The 
availability of data for empirically developing 
t he power functions is limited, however. 

Using all of the available data, the power 
functions were estimated as: 

V = 0.028 0°·654 Using three dye tests 
below R.M. 27. 

D = 1 . 1 5 0°·293 Using stage-discharge 
curves near.R.M. 27. 

W = 70 0°·053 Width observed at 
· stage s_ites. 

Considerations: 

• The stage-discharge curves may not pro-

E-3 

vide an accurate estimate of the c;lepth 
relationship. The locations used for- flow 
measurements were selected for high· 
velocity profiles and therefore occurred at 
free-flowing are~s with constrictions, such 
as bridg~ crossings . 

• The high-flow data for velocity are suspect 
at best. Very minor meter response was 
used as the "dye peak." ·It may not be 
appropriate to rely on this data to 
empirically determine the power functions . 

The low-flow data ap.peared to provide a much 
different relatiOn$hip than that observed during 
the high-flow dye study. The low-flow data 
provi~ed, a much flatter response with respect 
to velocity. The low-flow power functions (for 
flows less than or equal to 70 cfs) as estimated 
are: 

v = 0 .089 0°·36 . Low-flow period. 

D = 0 .410 0°·59 

w = 0. 750 0°·05 

These low-flow power functions ;:tre appropriate 
for the Pudding River for flows at or below 70 
cfs between R.M. 27 and 15. The single 
representative dye .test below R.M. 15 resulted 
in slower velocities than estimated by the 
above power function. The velocity function 
was adjusted ~o predict the observed slower 
velocities in the lower river by changing the 
" a" term to 0.05 , resul~ing in V = 0 .05 ao.Js . 

No dye tests were conducted above R.M . 27 . 
The channel morphology and flow character­
istics of the Pudding River do not change 
dramatically above where the dye tests were 

Table E-2. Power-Function Values Used in Calibrating the Model 

Volume 
Page 

Equation 

Velocity, V = aO" 

Depth, D = bQm 

Width, w = co' 

1 
438 
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Typical Range for the Power Term 

0 .5 (0.4 to 0 .6) 

0.4 (0.3 to 0 .5) 

0 .1 (0.0 to 0 .21 
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conducted. The primary differences are an 
· inc_rease in slope and the influence of several 
major tributari!s which enter above R.M. 27. 

Power function• were estimated using 
Manning's equation. Manning's equation was 
developed with the data available for the 
Pudding below R.M. 27. The equation was 
modified for the increase in slope (0.0004051 
above R.M. 27 as defined by contours on 
USGS quadrangle maps. The Manning's equa­
tion estimate should provide ·a representative 
estimate of the flow relationships. From this 
modified equation, the power functions defined 
were: 

v = o. 1 3 a0 · 38 

D = 0.40 0°'57 

w = so.o ao.o5 

Above R.M. 27. 

Similarly, Manning's equation was used to 
estimate the power functions for Silver Creek, 
which receives loads from the Silverton STP. 
The slope of Silver Creek is 0.004781 ft/mi. 
The estimated power functions are: 

v = 0.49 a0
·
46 

o · = o.2o a0·45 

w = 12.0 Q 0
·
10 

Silver Creek. 

The estimates for Silver Creek are very rough 
and provide only a relative index of the flow 
relationships. The load from Silver Creek does 
not appear to greatly influence the substandard 
section of the Pudding River below R.M. 27. 
However, for calculating the TMDL, is it 
necessary to include all major point sources in 
the basin. 

Aow Balance: Th~ flow balance for the 
Pudding River was empirically developed using 
observed relationships between monitoring 
sites, available flow statistics (from USGS), and 
flows estimated using drainage basin area, 
stream miles, location in the drainage, and 
altitude at the reference site. 

The site at Highway 211 was used as the initial 
reference site . Highway 211 is located in the 
water-quality-limited stream section w here 
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most of the water quality violations have been 
observed. This was also the site where flow 
was monitored most frequently by DEQ. 

Flow at Highway 99 (Aurora) was estimated 
from the regression equation developed using 
observed flows at AurQra coincident and de­
pendent on observed flows at Highway 211 . 
Flows for the Pudding River near Mt. Angel and 
Silver Creek were estimated from historical 
records. For these regressions, it was assumed 
that the critical low flows (i.e., 701 0) occurred 
coincidentally throughout the ~asin . From 
these statistics the. estimates for Silver Creek, 
Butte Creek, and the Upper Pudding were made 
dependent on observed flows at Aurora 
(Highway 99). 

Estimates for other streams (Butte Creek, Little 
Pudding River, Zollner Creek, Bear Creek, 
Abiqua Creek) were made using regressions de­
veloped using flows dependent on land area, 
stream length, location in the basin, and 
altitude of the reference location for known 
gauges. Flows for creeks without gauges were 
extrapolated from these regression equations. 
Flows for Butte Creek were modified for addi­
tional flow that would occur below the gauge 
site at Monitor. 

Permitted point-source flows were calculated as 
the four-month average that occurred from July 
to October 1989, reported as monthly averages 
on the discharge monitoring reports . For Silver 
Creek, the predict ed flow value includes the 
flow from the sewage treatment plant. All 
remaining flow estimates are additive. No 
attempts were made to adjust for irrigation 
withdrawals . 

Input flows were balanced with observed and 
p.redicted flows at the three reference locations 
in the Pudding River. Flows not accounted for 
were then calculated and termed "overland 
flow:" Overland fjow varied from both positive 
to negative values. Minor flow modifications 
were proportioned out from the tributary 
stream estimates to prevent negative overland 
flow values. It is possible that these negative 
values are the result of irrigation . However, 
since the neg~tive values occurred at higher 
flows, it seems likely they are a result of 
overestimating ungauged streamflows. This 
process allows us to identify specific inputs for 
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desired streamflow statistics. 

Sediment Oxygen Demand: Sediment oxygen 
demands (SOD) are a significant component of . 
the oxygen balance in the Pudding River during 
summer low-flow conditions. The calibrated 
SOD rate was 0 .25 grams/ft2-day (0. 1 1 2 
grams/m2-hr or 2 . 7 grams/m2:day). 

Table E-3 summarizes· other model-derived SOD 
ntes compared to measured rates as di~cussed. 
in Terry and Morris (1986). Terry and Morris 
suggest that the indirect method (calibration) 
may provide a more realistic measurement of 
oxygen demand than measuring individual 
points of SOD in situ. 

Similarly, Whittemore ( 1986) found a poor 
correlation (r2 = 0 .58) between field and 
laboratory measurements: in situ measure­
ments were consistently higher at low levels of 

E-5 

SOD; the reverse was observed at ·high levels 
of SOD. Such errors indicate the need · for 
improved methods for estimating SOD. A 
summary of rates measured in situ by 
Whittemore (1986) is preser1ted in Table E-4. 

E~A suggests that in situ methods are more 
credible th.an laboratory methods at this time. 
Ranges for SOD reported in EPA ( 1985) are 
shown in Table E-5. 

The model-calibration method for estimating 
SOD is subject to a reasonable range for SOD 
values. The SOD range estimated for the 
Pudding River appears to fall within the ranges 
observed for other streams. 

Laboratory Tests for BOD Conversion: Deter­
mining which term, or component, of BOD is 
being referred to in reported BOD measure­
ments can be confusing. The DEQ laboratory 

Table E-3. Sediment Oxygen Demand Rates in Other Streams 
(Reference: Terry & Morris, 1986) 

Volume 1 
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Stream Name Calibrated Range (mean) 
Measured Range (mean} 

g/m 2-day· 

Osage Creek 0.5 to 15 (5 .91 0.65 to 0.94 

Illinois River 2.4 to 6 (3.8) 0.08 to 1.82 

White River o. 7 to 11 (6 .7} 1.20 to 6.00 

Spring Creek 1.0 to 1.8 (8.6} 0.66 to 1.58 

Muddy Fork 2 .8 to 4 (3.3) 0 .70 to 3.20 

Table E-4. In Situ Rates of Sediment Oxygen Demand 
(Reference: Whittemore, 1986) 

Stream Name 
Measured Range (meant 

g/m2-day 

Androscoggin River 0 .2 to 1.18 (0.74) 

Penobscott River 1.1 to 4 .15 (3 .04} 

Presumscott River 1.5 to 6.4 (4 .0) 

(0.7) 

(0.8) 

(3. 1) 

(0.9) 

(1 .8) 
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(" · Table E-5. Ranges of. Sediment Oxygen Demand (Reference: EPA, 1985) 
•. 

( 

i, 
'• 

' ., 

.. 

River Locations Measured Range lg/m2·dayt Comments· 

Upper Wisconsin 30.022 to 0.91 ' ' Sullivan ' 
Eastern U.S. 0.09 to 0.87 NCASI 

Four" Eastern Rivers below 
Paper Mills 2.0 to 33 and 0.9 to 1 4.1 Both ranges from NCASI; different 

measuring techniques 
North Illinois 0.27 to 9.8 Butts arid Evans 

Eastern Michigan 0. 10. to s ·.3 Chiaro and Burke 
New Jersey 1.1 to 12.8 Hunter, et al. 

Sweden 0.3 to 1.4 Edburg and Hofsten 
Spring Creek 1.7 to 6.0 McDonnell and Owens 

England 1.5 to 9.8 Rolley and Owens · 
- Streams- 4.6 to 44 James 

routinely monitors five-day BOD. . Laboratory 
incubations were used to measure the con­
version between CBOD5• , BOD5, UBOD, and 
UCBOD. From these relationships, it appears 
that BOD5 provides a weak relationship to 
UCBOD. However, the typical values fall near 

the default of 66 percent of BOD5 as UCBOO .. 
Some data were collected for both BOD5 and 
UBOD during the August 15 and October 25 
11989) surveys (Table E-6) . No effort was 
made to separate out NBOD. as calculated by 
concentration of ammonia. 

Table E-6. BOD Measured During 1989 Monitoring Surveys 

Edge of 
QA for Edge Upstream of Below Parameter Wood bum 

Mixing Zone of Woodburn Agripac Agripac 

BOD5 3.2 mg/L 3.0 mg/L 1.0 mg/L 2.0 mg/L 

%of UBOD 36% 31% 27% 15% 

% of UCBOD 88% 93% 66% 55% 

%of .CBOD20 --- --- --- 66% 

CBOD5 1.5 mg/L 1.3 mg/L 0 .3 mg/L 1.2 mg/L 

%of UCBOD 41 % 40% 40% 33% 

%of UBOD 17% 13% 13% 9% 

NBOD5 1.3 mg/L 1 .4 mg/L 1.4 mg/L 0 .5 mg/ L 

% of UNBOD 26% 29% 29% 8 % 

% of UBOD 17% 14% 14% 4 % 

o/o ·of BODio --- --- --- 5 % 

.UCBOD 3.6 mg/L 3.2 mg/L 1.5 mg/L 3.6 mg/L 

NBOD20 5.7 mg/L 4 .7 mg/L 1.3 mg/L 6 .2 mg/L 

UBOD 8.8 mg/L --· 3.6 mg/L 13 mg/L · 

CBOD 20 --· --- ·-· 3.0 mg/ L 

80020 ... --- --- 9.3 mg/ L 

. Volume 
• BODd • .,.. = biochemical oxygen demand, C = carbonaceous, U .. ultimate, N = nitrogenous. p 

age 
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Application of Model 

Pudding River TMOLa Refined Using QUAL2E: 
A/locstlon StrtJtegles - Several alternative waste­
load allocation· strategies were considered 
during the modelling phase. Preliminary waste­
load allocations relied· on observed streamflows 
and temperatur~s during low-flow conditions 
and were therefore res.tricted to a limited 
number of observed flow and temperature re­
gimes. To estimate TMDls under other condi· 
tions, simulated temperatures for various flow 
cond1tions were used .•. : The mod.el was cali­
brated using data collected during intensive and 
ambient studies in Auqust 1989. 

Atmospheric data as measured near Salem 
were obtained from the NOAA National Clima­
tological Data Center. Data from the date of 
sample collection and from the preceding two 
days were used as input to the model. The 
data in Table E-7 were used to develop allo­
cations. Median values for barometric pressure 
were used; other data represents the 20th per­
centile of average monthly conditions for the 
last five years. 

Observed instream temperatures in the Pudding 
River el:(ceed 27°C (81 °F) during summer low­
flow conditions. The warm temperatures and 
low streamflow result in low assimilative ca­
pacity in the Pudding. 

Summer is the critical period for allocations in 
the Pudding River. Allocations for the months 
of June and September are based on flows. A 
flow of 25 cfs at Highway 211 (the 1402) ·was 

E-J 

used to calculate load .. allocations for the 
months of July and August. Although addi­
tional flow-based allocations may be developed. 
the assimilative capacity will not significantly 
inC?rease even at higher flows. 

· Hydrsu/ics - QUAL2E allows two methods for 
describing stream velocity, JJ, as a function of 
streamflow, a. The options are either Mann­
ing's equation or power functions. The power 
function option sets JJ· = aOb, where a and b 
are empirically determined constants. Ambient 
dye. tests were used to collect information for 
evaluating the empirical constants. 

The dye tests suggest that for flows between 20 
and 60 cfs, stream velocity near the point source 
discharges is similar (0.35 feet per second) . Such 
a relationship would result in an equation where 
the "b" term is zero and the "a" term defines 
stream velocity independent of flow. The alter­
native model defines velocity as 0.350°. 

The QUAL2E model input files have been modi· 
fied to have constant stream velocity for the 
section of the Pudding below the point source 
discharges where the dye-test data indicated 
constant velocity below 60 cfs. The input files 
are only applicable for flows below 60 cfs . 

Ammonis Decsy - Ammonia decay is usuaiiy 
modelled as first-order decay. As described in 
U.S. EPA guidance manuals, ammonia decay is 
often modelled as having multiple steps for 
first-order decay. Multiple steps were used in 
the original model based on the observed in­
stream decay rates . The observed and model· 

Table E-7. ·Climate Data - Salem, Oregon 

Volume 
Page 

Month 

June 

July 

August 

September 

1 
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Julian Air Temp. Wet Bulb 
Barometric 

Wind Speed 
Cloud 

Pressure Cover Day (Of) Temp. (°F) 
(mm Hg) 

(mph) 
(Tenths) 

168 64.0 50.6 29.83 6.5 5.0 

198 66.8 51.7 28.85 7 ., 3.2 

229 67.8 52.7 29.81 6.5 3 .6 

260 62.7 49.3 29.81 5.5 3.8 

Source: NOAA National .Climatological Data Center. · 
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calibr.ated decay rates are higher below the 
point sources of total Kjeldahl .. nitrog~n in ~he 
Pudding and appear t o decrease downstream 
from the sources. The decay rates are 
modelled as a series of first-order decay rates. 

The question· of concern for calculating TMDLs 
is whether the decay rates are a function of 
concentration. U"terature indicates that the 
decay rate of ammonia may be influenced . by 
several factors, including. physical factors and 
substrate concentretions. For example, shallow 
streams with large . bottom-surface-to·volume 
ratios have been observed to have high decay 
rates-. Decay rates dependent on substrate 
concentrations may be· explained by a 
Michaells-Menton typepf kinetics. The growth 
of bacteria may be depe(ldent on the amount of 
substrate (food): As the amount of substrate 
increases, the population growth of bacteria 
increases. The growth continues until the 
growth requirements of bacteria are saturated. 

If the decay rates are dependent on substrate 
concentration, then as the TMDLs are imple­
mented and substrate is reduced, the resulting 
decay rates would be expected to be lower 
than the previously observed decay_ rates. The 
dissolved oxygen depression, and therefore the 
assimilative capacity, is determined by the 
com~ined effects of the rate of demand and the 

.rate of reaeration. Reduced decay rates would 
alter the assimilative capacitY of the Pudding 
River and would therefore influence the loading 
capacity and subsequent TMDLs. 

If we assume that the decay rate is dependent 
on substrate, it is necessary" to predict the 
decay rate to determine the TMOLs. To es­
timate the decay rate as a function of concen­
tration in a particular section of the Pudding, 
the observed decay rate, [ln{NH3h0 • In 
{NH3}n11Time, was plotted against observed 
concentration. The plot resulted in a linear 
equation of -0.085 + 13.85{NH 3}. Although 
the ammonia concentration appears in both the 
axes of the plot, it did provide an indication of 
the change in decay rate due to · initial con­
centration. 

Itera tions - Point source allocations were 
calculated by iteration using QUAL2E. For 
example, a minimum dissolved oxygen value 
w as calculated for an assumed set of 

W.tter Ou.tlity Report - Pudding Ri~er 

wasteload allocations and a given flow regime. 
Calc;~!atlo_l)~ w~re repeated using_ different data 
for wasteloads an~ ..flows until the resulting 
dissolved oxygen value of 6.5 mg/L was ac­
hieved. It is estimated that maintaining a daily 
6Verage of 6,5 mg/L will assure that the daily 
miniri1um leVel of dissolved oxygen will remain 
aQove the standard.· 

Loads - In the model, current volumes of 
waste discharge were used for the major 
sources: 

• Silverton 
• Agripac · 
• Woodburn 

1.19 cfs (0.8 mgd) 
2.16 cfs (1".4 mgd) 
2.54 cfs (1.64 mgd) 

The value used for Silverto(l was its. current 
discharge rather than its ·permit load: The 
discharge for Mt. Angel was assumed to be zero 
to be consistent with its no-discharge permit. 

Loads for Agripac and Woodburn were 
assumed to have equal quantities of TSS, 
UCBOO, NH3, and organic nitrogen. TSS was 
included to form a basis for estimating organic 
nitrogen loads. For this analysis, it was 
assumed that the discharged TSS was in the 
form of celfs represented · as C5H70 2N (mo­
lecular weight of 1 1 3). Nitrogen is stoichio­
metrically 12.39 percent bacterial cells by 
weight. A discharge of 20 mg/L TSS would 
yield 2.48 mg/L organic nitrogen. 

Nonpoint Sources - The preliminary modelling 
efforts assumed an overall reduction of 25 
percent for ammonia, organic nitrogen, and 
CBOD from nonpoint sources. The reduction 
for Zollner Creek was assumed to be 65 
percent. The nonpoint source reductions would 
increase the · available supply of dissolved 
oxygen in the Pudding River above the major 
point sources and would reduce the amount of 
oxygen-demanding pollution entering the critical 
portion of the river. If nonpoint sources are 

. controlled, the assimilative -capacity available 
for the point sources would be increased. If 
nonpoint sources are not controlled, then the 
wasteload allocations for the point sources 
would need to be reduced. 

Initial Modelling Results: Preliminary Alloca­
tions Assuming Equal Effluent, 25 Percent Non­
point Source Reduction - Table E-8 presents 
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Tsble E-8. Alternative Wssteload Allocations Assuming Equal Effluent and. 
25 Percent Rf!duction in Nqnpont Source Losds 

Pounds Per Day By Source 

Month 
Flow (cfs) at AGRIPAC WOODBURN 

Hwy 211 
UCBOD 

280 175 

June 200 
. 

175 

50 115 

. July <50 115 

August_ <50 115 

25 175 

September 60 175 

100 175 

alternative allocations for achieving the 
standard of 6.0 mg/L dissolved oxygen. No 
margin of safety is provided in these alloca­
tions, and no allocation is made for future 
growth and development. A 25 percent reduc­
tion in nonpoint source loads is assumed. 

Review of the data suggests that very little 
benefit would occur by increasing the flow 
ranges during July and August. The 6002 
estimated for the Pudding River at Highway 
211 is approximately 50 cfs . The low-flow 

-allocations result in effluent limits of 0.325 
· mg/L of ammonia at current discharge levels. 

NH3 

1 15 . 

88 

6 

4 

4 

58 

80 

1 10 

Because this limit is not realistically achievable, · · 
it is most likely that the major sources would 
be required to use a "no-discharge" alternative 
to meet this allocation. The no-discharge 
period would be expected to extend for two 
months per year. 

Discussion of Other Model Runs with Modified 
Condltioris: Low-Flow and Maximum Warm Tem­
perature - Applying the updated hydraulics 
estimates and the assumption that ammonia 
decay rates are dependent on ammonia con­
centration significantly increased the assimi­
lative capacity available for wasteloads during 
summer low-flow conditions. The model was 
use.d to estimate wasteload allocations · for 
differing flow conditions, such as the 3002 
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TSS UCBOD NH3 rss· 
230 205 135 275 

230 206 200 276 

116 135 7 135 

116 135 4 .5 136 

1J5 135 4 .5 135 

230 200 68 270 

230 200 95 270 

230 200 130 270 

(monthly average low flow), the 702 (weekly 
low. flow), and the 7010 (critical.low f low) 
periods. Conditions for · an average July 
weather pattern and for a "warm" period were 
also evaluated. 

The analysis suggests that during the summer 
low flow_s ( s 30021 and warm temperatures 
(maximum thermal input, July), stream tem­
peratures will approach 25°C (77°F) from 
below the STP discharges to Aurora. Observed 
temperatures in the Pudding River immediately 
above· the STP have been observed at 24°C in 
tt,e aft~rnoon and 22 °C in the morning. The 
temperatures observed at Aurora approach 
23.5° to 24°C in the morning and 27°C in the 
afternoon. The predicted temperatures appear 
to be reasonable estimates of the critical 
conditions that may exist during extended 
warm weather and low-flow conditions. 

The analysis also suggests that very little, if 
any, assimilative capacity will exist at the 
critical low-flow warm-weather temperatures. 
Alternatives to application of critical. low-flow 
wasteload allocations could include a no-dis­
charge period for July and August when flows 
are below 35 cfs and daily averaged stream 
temperatures are near 25°C. 

Artificial Reaeration - Representatives of Agri-
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pac requested that DEQ review an alternative 
which relied on instream artificial reaerati.on of 
the Pudding River. The first assumption placed 
the artificial reaeration upstream of the 
discharges to provide greater assimilative 
capacity for the Pudding River. The aeration 
provided 150 Ibid of oxygen to attain near­
saturation. No analysis was conducted to 
assure that supersaturation o.f gases other than 
oxygen would not occur. The second assump­
tion placed an a(jditional aerator of 150 Ibid of 
oxygen just below the Woodburn STP. 

The analysis suggests that the effect of 
artificial reaeration would not be apparent for 
long distances below the point of application. 
Multiple appropriately-placed aerators could 
offset the oxygen demand placed on the 
stream. If placed effectively, greater wasteload 
allocations could be possible. 

At this time, no wasteload allocations have 
been developed for any assumed level of 
artificial reaeration. A policy evaluation needs 
to be made to determine if reaeration would be 
a permissible approach for a point source 
wasteload allocation. 

Nonpoint Source Load Allocations - Nonpoint 
sources are estimated as both tributary inflow 
and as overland flow. Analysis suggests that 
some relief in wasteload allocations may occur 
through effective nonpoint source controls. 

Other Strategies - Because the oxygen-sag 
curves from Agripac and Woodburn overlap, 
the actions of one discharger could influence 
the alternatives available to the other. Al­
though there may be other alternative strat- . 
egies that would also be equitable, they would 
require extensive review. 

Summary 

Modelling efforts have focused . on the area of 
low dissolved oxygen below the two major 
dischargers (Woodburn and Agripac) for the 
critical low-flow season extending from June 
through September . Based on the modelling, a 
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TMDL has been developed which defines the 
wasteload allocations for point sources, the 
load allocations for nonpoint sources, and 
reserves. The analysis used for the final 
was~eload allpcations assumed no significant 
modification to nonpoint source loads. 

Time schedules and strategies for implementing 
the TMDLs have also been incorporated into the 
process. Monitoring will be continued to 
assure compliance and to verify the accuracy of 
the model. Because of the inherent uncer­
tainties in any modelling effort, it is important 
that a reasonable margin of safety be included 
so that permit conditions will not need to be · 
changed drastically in the future, resulting in 
costiy design changes for · waste: treatment 
facilities. 
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APPENDIXF 

PERMIT WASTELOAD ALLOCATIONS 

Approach · 

The Department of Environmental Quality's 1992 
Section 305(b) Report indicates that the Pudding 
River is water quality limited for dissolved oxygen 
and, therefore, is not able to fully support aquatic 
life. DEQ has proposed a total maximum daily 
load (TMOL) for the Pudding River. The TMDL is 
intended to limit introduction of oxygen­
demanding pollutants into the Pudding River. 

The TMDL includes proposed wasteload allo­
cations (WLAs) for the both the City of 
Woodburn and Agripac, Inc., Plant #3 of 
Woodbur n. These sources both·discharge treated 
effluent into the Pudding River and have been 
found to be the tWo principal polnt sources that 
contribute to violations of the dissolved oxygen 
standard in the Pudding River. The wasteload 
allocations have focused on reduced flow~related 
loads of ammonia and oxygen-demandi'ng material 
during the· early summer (June) and little or no 
discharges of ammonia during critical low-flow 

periods (July and August). As stream tempera­
ture decreases· in the fall (September), wasteload 
allocations are increased. 

Waste/oad Allocations 

Agripac: The proposed WLAs tor Agripac, Inc., 
Plant #3 are: 

• For carbonaceous oxygen demand (CBOD5): 

Daily maximum not to exceed 20 mg/L; 
monthly average not to exceed 1 0 mg/L. 

• For total suspended solids (TSS): Daily max­
imum not to exceed 20 mg/L: monthly aver­
age not to exceed 1 0 mg/L. 

• For effluent dissolved oxygen concentration: 
Daily average not to be less than 6.5 mg/L. 

• For ammonia-nitrogen (NH3-N) - see Table 
F-1 . 

Table F-1. Wasteload Allocations for Ammonia-Nitrogen for Agripac 

Volume 
Page 

Pudding River 
Monthly Average Flow 

(cfs) 

>150 

100- 150 

50- 100 

<50 
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June 

Monthly Average Daily Maximum 
Effluent Ammonia-N Effluent Ammonia-N 
Concentration Not Concentration Not 

to be Exceeded to be Exceeded 
mg!L mg!L 

18 27 

15 23 

8.5 13 

3.2 4.8 

(Continued on next page.) 
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F-2 Water Quality Report - Pudding River 

T11blt1 F-1. Wastelosd Alloc!'tions for Ammon/a-Nitrogen for Agrlpsc (Continued) 

July 1nd August 

Monthly Average Deily Maximum 
Pudding River Effluent Ammonia-N Effluent Ammonla-N 

Monthly Average Flow Concentration Not Concentration Not 
(cfs) to be Exceeded to be Exceeded 

mg!L mg/L 

>100 10 15 
60- 100 2.7 4.1 

30-60 1.5 2.3 
, <30 . 0.30 ~ 0.48 ' 

·Sllptemb• lind O¢ob.-

MO;nthly Average Daily .Maximum 
Pudding River Effluent· Ammania-N- Effluent Ammonia-N 

Monthly Average Flow · ' Concentration Not Concentration Not 
(cfs; to be Exceeded · to be Exceeded 

mg!L mg/L 

>100 WLAs do not apply. 

60- 100 18 27 

30-60 9.0 14 

< ·30 4.0 6.0 

Woodbum: The proposed WLAs for the City of 
Woodburn are: 

mum not to exceed 20 mg!L; monthly average 
not to exceed 1 0 mg/L. 

• For carbonaceous oxygen demand (CBOD5): • For effluent dissolved oxygen concentration: 
Daily maximum not to exceed 20 mg/L; 
monthly average not to exceed 1 0 mg/L. 

Daily average not to be less than 6.5 mg/L. 

• For total suspended solids !TSS): Daily maxi-
• For ammonia-nitrogen (NH3-N) (see Table F-

2) : 

Tabie F-2. Wasteload Allocations for Ammonia-Nitrogen for Woodburn 

June 

Monthly Average Daily Maximum 
Pudding River Effluent Ammania-N Effluent Ammonia-N 

Monthly Average Row Concentration Not Concentration Not 
(cfs) to be Exceeded to be Exceeded 

mg!L mgll 

> 150 6.8 10.2 

100- 150 5.7 8.6 

50 - 100 3.1 fl. 7 

< 50 1.1 1.7 

(Continued on next page.) 
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Table F-2. Wsste/oad Allocations for Ammonls-Nitrogen for Woodburn (Continued) 

Jt.Jiy Md Aug~t 

MonthlY Average Daily Maximum 
Pudding River Effluent Ammonia-N Effluent Ammoni•N 

Monthly Average Flow Concenbatlon Not Concentratlem Not 
(cfs)·,·· to be Exceeded to be Exceeded 

.. mg/L mg/l 

>100 3.2 4.8 
60-- 100 1.0 1.5 

.. 
30-60 0 .50 0.75 

<30 0.10 0.18 . -
S#Jptembtir·IIIJd October 

Monthly Average Daily Maximum 
Pudding River Effluent Ammonia-N Effluent Ammonla·N ( 

Monthly Aver~• Flow Concentration Not Concentration Not 
(cfs) to be Exceeded to be Exceeded 

mg/l mg~ 

>100 WLAs do not apply. 

60- 100 6.8 10.2 

30-60 3 .3 5.0 

<30 1.6 2.4 

· Note: . 

Wasteload allocations (WlAs) displayed above represent oxygen-demanding mass load limits 
for specific flow scenarios in the Pudding River. These allocations will be fixed. The actual 
concentration and mass load limits may be represented differently in the waste discharge 
permit, however, depending on the specific wastewater control alternatives selected by the 
City or Agripac. For example, if either of the sources choose to irrigate a portion of their 
effluent, higher concentration limits may be permitted because effluent discharge flows would 
be less. Also, the WLAs were derived by distributing the loads based upon an equal percent 
removal of influent ultimate-oxygen-demand from both sources. The Department considered 
several other options, but believes this approach is as equitable as any of the alternatives. 
Load allocations for nonpoint sources are assumed to stay unchanged. 
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Executive ~ummary 

A collection system evaluation was conducted to help the Woodburn City staff iuocate 
maintenance resources and plan for capital improvements. The evaluation included a flow 
monitoring program, a collection system inventory and hydraulic analysis, an inflltration 
and inflow (Ill) analysis, an JJI reduction and control program, and· i S-year capital im-
provements plan. · 

Flow Monitoring Program 
I 

A flo·w monitoring program was conducted ~y City staff under GH2M HILL's direction. 
Sanitary sewerage flows were monitored at key locations in the Woodburn collection system 
to provide data for hydraulic and JJI analyses. Dry- and wet-weather tl_ows were monitored 
at five collection system locations and at the wastewater treatment ·plant. The current 
(1990) instantaneous peak wet-weather flow was estimated at 12.00 mgd. 

Collection System Evaluation 

The evaluation of Woodburn's collection system included a facilities inventory and a hy­
draulic analysis of the trunk and interceptor system. The purpose of the collection system 
inventory was to obtain information that might indicate the extent and. possibly the condition 
of facilities requiring maintenance. The hydraulic analysis was intended to identify portions 
of the collection system that might not have the capacity to convey current and future peak 
flows. 

The Woodburn collection system is composed of approximately 14.4 miles of trunk and 
interceptor line and 10 pump stations. The system currently serves about 2,087 acres but 
will eventually serve an estim~ted 4_,913 acres. 

The results of the hydraulic analysis sh9wed that the Mill Creek Pump Station and Pump 
Station Numbers 1, 2, 3, and 9 may require capacity upgrades. In addition, the Front 
Street Interceptor through the downtown area to Lincoln Street and the trunkline along 
Highway 214 and Astor Way serving the northern portion town will require improvement 
to increase capacity. Additional problems are not expected by 1995, but the problems listed 
above are expected to get worse. Flow predicted for buildout conditions will surcharge 
approximately 59 percent of the trunk and interceptor system. . 

Infiltration and Inflow Analysis 

An III analysis was conducted by CH2M HILL to determine whether it would be cost-effec­
tive to attempt to reduce the III rate in the City's sanitary sewerage collection system. 
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The instantaneous peak III rate is appro$lately 4,222 gallons per acre per day (gpad) in (, --cc ··., 
W oodbum. A comparison of the cost of system rehabilitation to the cost of wastewater 
conveyance and treatment showed that an .estimated 2 mgd of III could be cost-effectiveiy 
removed from the collection system. 

Infiltration and Inflow Reduction an~ Control Program 

·An III program was outlined by CH2M HILL to help direct the City's Ill reijloval efforts. 
The recommended III control program includes flow monitoring, smoke testing, visual 
inspection of manholes, and some television inspection of pipelines. · 

. 
S·Y ear Capital Improvements Plan 

Woodburn City staff prepared a 5-year Capital Improvements Plan (CIP) for the sanitary 
sewerage collection system. The CIP will be conducted in two phases. Phase I will include 

. . 

the Mill Creek Pump Station rehabilitation, and construction of three sanitary sewer pro-
jects: (1) the southwest sanitary sewer, (2) the southeas~ sanitary sewer, and (3) the north 
sanitary sewer. Construction of a new lift station ·at the Mill Creek Pump Station site will 
comprise Phase II of the CIP. The project costs for Phase I and Phase II of the CIP are 

. estimated at $3,555,500 and $2,283,000~ respectively. 
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WOODBURN WASTEWATERFACILITIFS PLAN 
TASK F4-COLLECTiON SYSTEM EVALUAtiON 
TECHNICAL :MEMORANDUM F4-1 

DARED FOR: Frank Tiwari/City of Woodburn 

PREPARED BY: Jay Holtz/CH2M HILL 

COPIES: Dean. MorrisOn/City of Woodburn 
Daria Wightman/CH2M HILL 

DATE: June 11, 1993 

SUBJECT: Flow Monitoring Program 

PROJECT: PDX27874.F4 

CHMH!ll 

A sanitary sewerage flow monitoring program was conducted by the City of Woodburn 
and CH2M HILL as part of the Woodburn Wastewater Facilities Plan. City staff 
installed, operated and removed the flow meters, while CH2M HILL was responsible for 
processing and interpreting the data. Tliis technical memorandum discusSes the goals and 
objectives of the monitoring program, the status of historical flow records, data col-
lection, da~ analysis, and monitoring results. · · 

Goals and Objectives 

S~itary sewerage flows were monitored at key locations in the Woodburn collection 
system to provide data for a computer analysis of hydraulic capacity and for assessing 
system infiltration and inflow (III) rates as a precursor to developing estimates of cost­
effective III reduction. The results of the hydraulic analysis and the l/1 assessment are 
provided in Technical Memorandums F4-2 and F4-3,.respectively. 

Collection system flows were monitored during dry-weather conditions to determine the 
characteristics of sanitary and base flow, while data collected during wet weather were 
used to estimate existing levels of III. Sanitary flow is the total of domestic, commercial, 
and industrial sewerage contributions. Base flow is commonly defined as the amount of 
inftltration that is always present in sewerage flow regardless of precipitation or 
groundwater level, while III is the extraneous component of sewerage flow. Inftltration 
occurs when groundwater leaks into the sanitary sewer through such defects as cracked or 
broken pipe, defective pipe joints, or dilapidated manholes. Inflow occurs when storm 
runoff flows directly into the sanitary sewer at storm sewer cross connections, roof and 
foundation drains, catch basins, and faulty or submerged manholes. III rates vary with 
the duration and intensity of rainfall and the groundwater level. 
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mstorlcal Flow Records 

Until the flow monitoring program was conducted, the City had no reeord of sewerage 
flows other than wastewater treatment plant monitoring reports and strip charts, which 
offer a complete and accurate record of average daily and instantaneous plant effluent 
flows. These records are considered representative of total system flows. 

Data Collection 

·Selection of Flow Monitoring Sites · 

Sites for the flow meters were selected to roughly divide the collection system into major 
· blocks representing drainage basins or groups of drainage basins. Because meter 
deployment is costly, the number of momioriitg sites used was the minimum determined 
to be practical given the configuration of the City's collection system. Thus, flow was 
monitored at five sites in the collection system and at the wastewater treatment plant 
headworks and effluent line. · 

(
.- ·. 

' 

. 

Temporary, portable flow meters were pl3ced in manholes at each of the sites listed in 
Table 1 and shoWn in Figure 1. Data were also collected fro,m the existing effluent flow 
meter at the wastewater treatment plant: In addition, a temporary flow meter was 
installed on the plant influent force main to determine the relatic:>nship between influent 
and effluent flow rates and quantify any dampening of flow rates caused by plant process 
units. A comparison of the influent and effluent data through March and Apri11991 ( ~ 
showed that instantaneo_us effluent flow does not vary significantly from influent flow. 
Short-term fluctuations in flow entering the plant are dampened slightly by the process 
units, but effluent flow records proved to be an accurate representation of plant influent 
and, therefore, total collection system sewerage flows. This detennination apows plant 
effluent flow records to be used in conjunction with the system flow monitoring program 
data. 

. . 

Table 1 
Jilow Monitoring Sites 

Meter Location 

City Compost Dump (at MiU Creek.) 

Young Street (at Mill Creek) 

Commerce A venue (at Mill Creek.) 

Fifth Street and Harrison Street 

Highway 214 (lat th\} Jviill Creek Pump Station) -
Treatment Plant Effluent Line 
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_Pipe Diameter 
ManholeiD (inclws) 

MC1.030 36 

MC1-10S 18 

MC3-020 16 

MC3-09S 16 

MC7..030 18 
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The selected flow monitoring sites divide the service area into six drainage areas, 
identified by the letters A through F in Figure 1 and generally consisting of the following ( . . _. 
locales: 

• Area A: west Woodburn and the area west of 1-5 
• Area~= north Woodburn 
• Area C: central downtown Woodburn 
• Area·D: south Woodburn 
• Area E: southeast Woodburn 
• Area F: northeast Woodburn .. 

. . 
The service area was divided further into ten drainage basins for the collection system 
evaluation described in Technical Memorandum F4-2. Table 2 shows the drainage area 
and drainage basin associated with each flow monitoring site. 

Table 2. 
Flow Monitorinc Site Cbaraderistics 

Meter Location Drainaae Arra Drainage Basin 

City Compost Dump (at Mill Creek) E MC-1, MC4, MC-5 

Young Street (at Mill Creek) D MC-1, MC-6 

Commerce Avenue (at Mill Creek) c MC-3 

Fifth Street and Harrison Street A MC-3, SC-1 

Highway 214 (at the Mill Creek Pump Station) B MC-7 

· Treatment Plant Effluent Line F MC-2, MC-8, MC-9 

Because some drainage areas contribute flow to other drainage areas, the definitions 
shown in Table.3 were used to detennine the net flow from any single area. 

Table3 
Flow MonitOring Drainage Area Def'mitions 

Drainage Area Net Flow 

A Flow from Area A only 

B Flow from Area B only 

c Flow from Area C minus flow from Area A 

D Flow from Area D only 

E Flow from Area E minus flow from Areas C and D 

F Flow from the treatment plant minus flow from Areas B and E 

I 
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The service· characteristics of each flow monitoring drainage area are shown in Table 4. 

. Table 4 
Flow Monitoring Drainqe Area Senice Cbaracteristics 

1990 1990 
Afta Sened 1990 Commsdalllndustrial Area Sened 

Drainage Area (acres) . Dwellina Units (acres) 
. . 

A 423 1,418 44.3 

B 351 1,605 29.6 

c 171 798 46.6 

D 242 419 0.0 

E 447 1,312 97.9 

F 453 455 194.9 

· Flow Monitoring Equipment 

Effluent flow at the wastewater treatment plant is recorded by a Sparling propeller flow 
meter, which provides both instantaneous and totalized flow records. Marsh McBirney 
260A Flo-Tote flow meters were used at each of the five collection system sites. The 
Flo-Tote meters determine flow from recordings of liquid depth made by a pressure 
transducer and liquid velocity made by an electromagnetic sensor. Marsh McBirney pro­
vides a computer software program that calculates flow from depth and velocity based on ·· 
the continuity equation: 

Q = v *A 

where: Q = Flow (cubic feet per ~nd, or cfs) 
v = Velocity of flow (feet per second, or ft/see) 
A = Cross-sectional area of flow (square feet, or ff) 

The depth measurement from the Flo-Tote meters is generally reliable, but turbulent flow 
or fouling of the velocity sensor may yield less accurate velocity measurements. When 
the accuracy of velocity measurements is in question, the quantity of flow may be 
estimated using liquid depth data and the Manning equation: 

where: 

10012FB5.PDX 

Q = Flow (cfs) . 
n = Manning roughness coefficient 
rH= Hydraulic radius (feet, or ft) 
S = Slope (feet per foot, or ft/ft) 
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Tabie 5 lists the identification numt>ers of the meters used at each site during dry-weather 
and wet-weather periods. Meter identification numbers may be used when referencing 
the raw or reduced flow data.. ( · 

Table 5 
Flow Meter ldeatilicatioa Numbers 

Meter No. Meter No. 
Meter Locatioa DrY Weather Wet Weather 

City Compost Dump (at Mill Creet) ' 182 778 

Youna Street (at Mill Credc) 203 612 

Commerce Aveaue (at Mill Credc) 115 104 
-

Fifth Street aod HarriiOD Street 181 308 

Highway 214 (at the Mill Creek Pump Statioo) 209 . 119 

Flow Monitoring Period 

Dry-weather flows were monitored for the 3 weeks beginning August 8, 1990, and 
ending August 28, 1990. No rainfall occurred during this period, so these flows reflect 
sanitary and base· flow without VI. · 

Wet-weather flows were monitored for 5.5 weeks, from January 18, 1991,_ to February 
25, 1991. Daily rainfall during this period varied from 0 to 0. 7 inch. The wet-weather 
flows reflect sanitary flow, base flow, and III. 

Rainfall Records 

The North Willamette Experiment Station near the City of Salem provided a complete 
record of daily rainfall amounts to-the nearest 1/100-inch during the monitoring periods. 
Daily rainfall included in the appendices .was taken from these records. 

Data Analysis 

Data Quality and Reliability 

The following factors can make it difficult to obtain accurate measurements of flow in 
most situations: 

• Condition of the flow meter 
• Characteristics of the channel or pipe where the meter is located 
• Characteristics of the liquid being monitored 
• Site calibration of the flow meter 
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The permanent effluent flow metet at the wastewater treatment plant is designed, located, 
and maintained with regular calibration to·: avoid inacCuracies related to these factors. 
The portable flow meters may be used under a variety of conditions, however, and are 
more susceptible to inaccuracy. The portable flow meters must be correctly calibrated at 
the factory, then carefully field calibrated to suit the conditions at each installation. The 
voltage of the meter battery must be maintained or the meter will cease recording data. 
Turbulence can affect both the depth and velocity readings. Grease in wastewater can 
foul the velocity sensor and affect the velocity readings. · 

. . 
A goOd method for estimating the quality of the data is to plot each depth record against 
the corresponding calculated flow for each site. Theoreticaily, a given liquid depth will 
result in a single corresponding flow. Thus, a plot of depth versus flow showing a tight 
band of data paints suggests consistent depth and veloCity recordings and, in tum, more 
accurate flow results. A plot showing a dispersed band of data points suggests inconsis­
tent depth and velocity recordings. Most meter installations ·in the Woodburn monitoring 
program seemed to yield consistent data, · as summarized in Table 6. Plots showing depth 
versus flow for each site are shown in Appendix A. 

Table' 
Apparent Comistmcy or llow Data 

Dry-Weather Wet-Weather 
Meter Location Installation Jmtallation 

City Compost Dump (at Mill Creek) fair Poor 

Young Street (at Mill Creek) Good Good 

Commerce Avenue (at Mill Creek) Good Good 

Fifth Street and Harriso~ Street Poor Poor 

Highway 214 (at the Mill Creek Pump Station) Good Good 

Flow ·was calculated with the continuity equation for meters showing good or fait flow 
data consistency. Because depth readings are generally more dependable than velocity 
readings, flow was calculated with depth data and the Manning equation for meters 
showing poor flow data consistency. Wet-weather flow data for the City compost dump 
site and wet- and dry-weather flow for the Fifth Street and Harrison Street site were 
calculated using the recorded liquid depth and the Manning equation. 

The average daily dry-weather flows were greater .than· the average daily wet-weather 
flows at the Young Street and the Fifth and Harrison Street sites. The likely explanation 
is improper field calibration of the meters. The data cannot be rectified and must be 
assumed to be unreliable, but are still useful for detennining the relative response of flow 
to rainfall. 
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Meter 612, \lfhich was located at the Young Street site during the wet-weather period, 
experien~ a loss of data for 18 days, apparently because of a low battery. 

. .. . - -

Data Redqction and Flow Determination 

Flow~ were processed to reflect average hourly flow and average daily flow at each 
monitoring site for dry- and· wet-weather .conditions. The tables containing the hourly 
data show the date and time, the day of the week, the depth of flow in ft, the velocity of 
flow in ftlsec, and the flow expressed in cfs. Copies of these tables, which are exten­
sive, are not included herein but ~ available as computer files. Weekly plots generated 
. frorn . the hourly data. for each meter are provided in Appendix B. Tables listing daily 
flow show the date, daily rainfall in inch~ (in), and flow expres'sed in million gallons per 
day (mgd) and are contained in Appendix C along with piots of daily flow. 

Monitoring Results 

mstoric Flows 

Examination of was'tewater treatment plant flow records for the years 1988, 1989, and 
1990 produced the flow characteristics listed in Table 7. City staff estimates that the 
peak instantaneous flow rate at the treatment plant may have reached 12 mgd on February 
18, 1992, when nearly 2 inches of rainfall were recorded in a 24-hour period. 

Table 7 
Wastewater Treatment Plant Bistorit Flow Characteristics 

Dry-Weather Flows (May through October) 

Av~ge Daily Flow 1.80 mgd 

Maximum Daily Flow 3.56 mgd 

Minimum Daily Flow . . 0.99 mgd 

Wet-Weather Flows (November through April) 

Avenge Daily Flow 2.10 mgd 

Maximum Daily Flow 4.66 mgd 

Minimum Daily Flow 1.19 mgd 

Dry-Weather Flows 

The average, maximum, and minimum daily flows recorded during the dry-weather moni­
toring period are summarized for each meter lov.ttion, including the wastewater treatment 
plant, in Table 8. 
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Table I 
Dry-Weather Period Dail71low Cbaracteristiei 

Annae Muimum Minimum 
Flow Ji1ow now 

Meter Location <mad) (mad) (mad) 

City Compost Dump (at Mill .Creek) 0.40 0.52 0.30 

Youua Street (at Mill Creek) 0.19 0.20 0.17 

Commerce AveDue (at Mill Creek) 0.25 0.29 0 •. 18 

Fifth Street and Harrison Street 0.34 0.37 0.27 

Highway 214 (at the Mill Creek Pump Station) 0.18 0.20 0.17 

Wastewater T~t Plant 1.76 2.54 0.93 

Wet-Weather Flows 

The average, maximum, and minimum daily flows recorded during the wet-weather 
monitoring period are summarized for each meter location, including the wastewater 
treatment plant, in Table 9. 

Table' 
Wet-Weather Period Daily Jilow Cbaradaistics 

Avenge Maximum MiDimum 
Jilow Flow Flow 

~eter Location (mgd) (mgd) (mgd) 

City Compost Dump (at Mill Creek) 1.36 1.64 0.68 

Young Street (at MilJ Creek) 0.16 0.19 0 . 13 

Commerce Avenue (at Mill Creek) 0 .43 0 .62 0 .32 

Fifth Street and Harrison Street 0.28 0 .40 0.19 

Highway 214 (at the Mill Creek Pump Station) 0.35 0.48 0.27 

Wastewater Treatment Plant 1.94 2.78 1.10 

F1ow Analysis 

Historical flow data from the wastewater treatment plant were used to estimate peak 
system flow rates, while trends in collection system flow data from the portable flow 
meters were used to identif; the origin of peak flow. The fell owing aswmptions were 
made for the analysis: 
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• Average daily wet-weather flows and instantaneous peak wet-weather flows 
are taken from historical data for the wastewater treatment plant. 

• Sanitary flow for the ·average daily wet-weather condition and the 
maximum daily wet-weather condition is equal to the historic dry-weather 
mini~um daily flow. 

• Sanitary flow for the peak instantaneous wet-weather condition is equal to 
the historic dry-weather minimum daily flow times a sanitary peaking 
factor of 2.4 (as derived from dry-weather flow data). 

• Base flow is equal to the difference between the historic dry-weather 
average daily flow and the historic dry-weather minimum daily flow. 

• The· ratio of instantaneous peak flow to average daiiy flow during wet­
weather periods is about 1.4 (as derived from wet-weather flQw data). 

• The population served is 16,219 persons. 

• The area served is 2,087 acres. 

Current system flow estimates, and the gallon per day contributions per capita (gpcd) and 
per acre (gpad), are summarized in Table 10. · 

The relationship between average daily flow and rainfall at each collection system 
monitoring location was studied to determine relative III rates for the flow monitoring 
drainage areas. The flow from some drainage areas increases significantly in response to 
rainfall, indicating that more III is entering the collection system in these areas than 
others. The response to rainfall in each area was extrapolated until the total flow from 
all areas was equal to the instantaneous peak wet-weather III flow of 8.81 mgd. The 
resulting III rates are listed in Table 11 in mgd and in gpad. as a function of acres served 
by the sewer system. 

The relative III rates for the flow monitoring drainage areas seem reasonab.le given the 
characteristics of the collection system facilities in each drainage area. The sewers in the 
central downtown area of Woodburn are the oldest in the system and exhibit an III rate 
that is almost twice the system average. North Woodburn, which has had some inflow 
problems in the past, also has a greater than average III rate. Most of the sewers in 
south Woodburn were constructed after 1968. As may be expected, sewers in this area 
show the lowest VI rate on a gpad basis. 
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Table 10 r 

. :~ System Wet-Weather Jl1ow CompoDellU 

Anrqe Daily Maximwa Daily Iastantaoeous Peak 
Wet-Watber Flow · Wet-Wea4ber l1ow Wet-Weather Flow 

Current Flows (mgd) 

Sanitary Flow 0.99 0.99 2.38 

Base Flow 0.81 0.81 .. 0. 81 

III 0.30 6.53 8.81 

Total Flow 2.10 8.33 12.00 

Per Capita Contribution (gpcd) 

Sanitary Flow 61 61 146 

Base Flow 50 50 50 

III 18 403 543 

Total Flow 129 514 740 

Per Acre Contribution (gpad) 

Sanitary Flow 474 474 1,138 

Base Flow 388 388 388 

III 144 3,130 4,222 I 

Total Flow. 1,006 3,992 S,749 

Table 11 
Ill Rates for Flow Monitoring Drainage Areas 

Ill Rate . Ill Rate 
Drainage Area (ingd) (gpad) 

{A) West Woodburn and West of 1-5 1.76 4,155 

(B) North Woodburn 1.83 5,207 

(C) Central Downtown Woodburn 1.41 8,232 

(D) South Woodburn 0.37 1,536 

(E) Southeast W oodbum 1.65 3,694 

(F) Northeast Woodburn 1.79 3,961 

Total 8.81 

Weighted Average 4,222 

10012FB5 .PDX 11 Volume 1 ----
Page 481 



Appendix A 

( 

Volume 1 
Page 482 



"t1 < 
II) 0 

(JCl -
(C> = 

3 
(C> 

.... 
00 1-
t.u 

~ .40 

1.20 

1.00 

0.80 
Flow, 
(cfs) 

0 .60 

0 .40 

0 .20 

0 .00 

0 .00 0 .20 0 .40 

"..:?:.~:\>~ r-::. 

82 SCT.XLC PDX278. 4 2/15193 

Woodburn Facilities Plan 
Dry Weather Flow 
Meter 182 Scatter 

- -:.. .. -
,, -:::..£:-
.c-~·------> !!~--.. -~..-~' ._----:~:-....- <---. ~ ... . -

r_-\::. ::.~-
~-..-a- ---

--~ - .~ ... ---- ~,- -~·-= ....,., -- -- -- - -- - - .--- -- - -.... -... - - ·- . . ;. ~::- -- --
- -- . -.. -..... _~::..,.:- --

-~~~~- . - ---~ --- --- :-- : 
-.;::w- -

0 .&0 · 0 .80 1.00 

Depth of Aow. (ftJ 

1.20 



""O< 
~ 0 

(JQ -
('!) = 

= ('!) 

,1:.. 
001 .... 
~ 

0 .60 

0 .50 

0.40 

Aow, o.3o 
(cfs) 

0 .20 

0.10 

0 .00 

0.00 0 .05 

M203_SCT.XLC 

Woodburn facilities Plan 
Dry Weather Flow 
Meter 203 Scatter 

:I' 

/_,.·~ 

f; 
.~ _ _.. 

- -i:' . ;.--

~--=­
- ~~ 

..:.-4 ,.,.-_:.-ri!" 

0.10 0.15 

Depth of Row, (ft) 

......,_ 
'· 

- .1· -----

0.20 

PDX27874.F4 2115/93 

--· ~-

0.25 0.30 

'\'-, 



~ < 
~ 0 

(10 -
~ c 

3 
~ 

~!~ 

1 .00 

0.90 

0 .80 

C.70 

C.60 

Aow, o.so 
(cfs) 

0 .40 

0.30 

0.20 

0 .10 

0 .00 

0 .00 0 .05 0 .10 

'1.:.;.{:·:1 .... ·:; 

/S_SCT.XLC PDX2787.,. __ -+ 2115/93 

Woodburn Facilities Plan 
Dry Weather Flow 
Meter 175 Scatter 

_{·~, 

--~ ~-:,. :-
..... : - _.at" --. ' .. ~ .. ~--- -----~~s;;.p:;;,:•· -~...$:.'-.: ~;t:_4flc21:. :... =·-

-:,r- _,-.:•;! ;--· 
"' ·i- .,-. -;: :....- • -

----~""-1"' 

-- ,:.~~:--...:" _, "'"' 
~..c==~-

0.15 0.20 0.25 0 .30 

Depth of Aow. (ft) 

0.35 

.:..· 

0.40 



""0~ 
~ 0 

(J'Q -~ c 
3 
~ 

~ 
QO , ..... 
0\ 

0.50 

0.45 

0 .40 

0 .35 

0.30 

Aow. o.2s 
(cfs) 

0 .20 

M181_SCT.XLC 

Woodburn Facilities Plan 
Dry Weather Flow 
Meter 181 Scatter 

PDX27874.F4 2/15193 

-- -=.-. --- . ------ - -
~- -_;; _- -

--

._ ...... -..----...:;.. -- -. -,:,,--­·- ... - - ---
0 .00 ~--~~- -~ -

-=~-::-- -~-.:.- - -: - ---~ . .-.-- -- .. - ~-
- -·- - - - -- - --: . ~-;.;:~- -

~::---------+----....!~-~~-~·~~~-~ --- -- - --~-.,.----- -~~' .. - - -- --- » .. '":,.r -- --~~~· ~ " --- - ·'8-"--... -- -- ... - -:= :- ..,:. .- - -- - __ ; -- - ----

0.15 .,. 

0.10 

0 .05 

0.00 0.10 0.20 0.30 0.40 0.50 o.eo 0 .70 

Depth of Row, (ft) 

~.\ ........... 
' 



~< .., 0 
(JQ -

l't> = s 
l't> 

~1--.) 

0.60 

0.50 

0.40 

Row, o.30 
(cfs) 

0.20 

0.10 

0.00 

0 .00 0 .05 0.10 

~i::.:"r' 

J9_SCT.XLC 

Woodburn Facilities Plan 
Dry Weather Flow 
Meter 209 Scatter 

• . ...._, 

PDX2781·. + 2/15/93 

-~ 
-~= 

• .-.:-;c_,. -. --t.·=-.. -~ 

--

~-

/
--·~ . 

----
-- :,F--

---~,,....;-
~~-· 

0.15 0.20 . 0.25 0.30 

Depth of Aow, (ftJ 



"'0< 
~ 0 

IJQ -~ = s 
~ 

1~\~ 

3.00 

2.50 

2 .00 

Aow, 1.50 
(cfs) 

l.OO 

0 .50 

0 .00 

0.00 0 .20 0.40 

M778_SCT.XLC . PDX27874.F4 2/15193 

Woodburn Facilities Plan 
Wet Weather Flow 
Meter 778 Scatter 

---
-· ·~-

.. -
-· .,; ---... .)'--. 

~---- ~ . :;...~;.._ - .... ~­
__ :.;.~C. -:.. 
·--... !~~i§.~~-=--

:_~--
~ :--~-::.~-~~- -­--~--~ 9'--~- • - -

•of:• :~- ..... ~ ...... ·-· ~ _ _...., ... -:'" ::- : - -

0 .60 

·:. -· 
-- .-s ~ 'i/C-•t. ~t:: ... : 

. 
-~ ---...... -. ·­... 

0 .80 

Depth of Row, Cft) 

·~ 
···. 

.... ~- _:-?-... - --~ :-

1.00 1.20 1.40 uso 

~~ 
. i 



~< 
~ 0 

(JQ -~ c: s 
~ 

\~\~ 

0.80 

0.50 

0.40 

Row. 0 .30 
(cfs) 

0.20 

0.10 

0 .00 

0 .00 0.05 0 .10 

'-::, . :: . .7 

.2_SCT.XlC 

Woodburn Facilities Plan 
Wet Weather Flow 
Meter 612 Scatter 

-·-· .-· ·=·· 
-···= .-.!: -

··••il-.• -i1i•-· 
.-~~··1!'-

---

···-- ---· ---·-
•:!i==··' 

-·=·····-_ ... -•!•=····· . 

0 .15 . 0 .20 

Depth of Row. (ft) 

0.25 

• 

·=··· . .... . · .. ::;. 

PDX2787-... .... 2/15/93 

0.30 



"'0 -< 
~ 0 

(JQ -
~ = 

9 
~ 

~ 

1.0 ·-0 

1.60 

1.40 

1.20 

1 .00 

Aow, o.so 
(cfs) 

0 .60 

0 .40 

0 .20 

0 .00 

0 .00 0.05 0 .10 0.15 

M104_SCT.XLC 

Woodburn Facilities Plan 
Wet Weather Flow 
Meter 104 Scatter 

0 .20 0 .25 

Depth of Row. (ft) 

~. 

0 .30 

PDX27874.F4 2/15/93 

- ----

0.35 0 . ..0 0 .45 

~-



~< 
II:) 0 

IJCl -
ttl = 

3 
ttl 

~ 
\0 1...,. ..... 

1.00 

0 .90 

0 .80 

0 .70 

0 .60 

Row, o.so 
(cfs) 

0 .40 

0 .30 

0.20 

0.10 

c.oo 
0 .00 0.10 0 .20 0 .30 

~l:c -·' \~ ~~:: :·/ 

108 _ SCT.XLC PDX278, .. .4 2/15/93 

Woodburn Facilities Plan 
Wet Weather Flow 
Meter 308 Scatter 

! : -·--- _-:-~ ~:;._=;;. ~ ... -...,.. . -.. ..... 
- ~~-J..-•1 -__ .. 

~- =-xr.-~~ -- ~ - . --·- ~ .. -- - -
- -~-,;.;- -~.lll:-- -, ....... .; -~ -.-. 

_, 1. .a; ~;;: ...... -~-- -~- -... --
~

~-~~~-;...._:&- -:. -:_ -·- _.:. ·~ .... - -"'" --!'~--- ... : - -- -. -
- .-.-r~--:=- .;.~-- -- - =--·- -.,........ - ..--'-... ... : --- - ----- .... _, ... - ---- - -- -- - ~ ... -- -• .: .. ·l> -- - :-"·4'-·-

·''-- - -- ---- .... _ .. _ .. - - _ .... : -c_ -~- : -=- --. ---
0.40 0 .50 o.eo 0 .70 0.80 

Depth of Row, (ft) 

0.90 



'"0< 
~ 0 

I1Cl -
('!> = 

9 
('!> 

,. 
\01-
N 

1.00 

0 .90 

0.80 

0.70 

0 .60 

Aow, o.so 
(cfs) 

0.40 

0.30 

0 .20 

0 . 10 

0 .00 

0.00 0.05 0 .1 0 

M119_SCT.XLC 

Woodburn Facilities Plan 
Wet Weather Flow 
Meter 119 Scatter 

0 .15 0.20 

Depth of Flow. (ftt 

""'"" . •' \ . -~ 

PDX27874.F4 2/15/93 

.. 

0.25 0.30 0.35 

~ . 
... 



Appendix B 

Volume 1 
Page 493 



(.) 
...J 
>; 
.-
N 

I 

CIO .-
~ 

Volume 
Page 

1 
494 

c 
aJ 
it J ., 

0 
-!tt:N = .. co ·a ~ .... 
aJ .c ... "'" ... ~ cv.., 
c Q,) Q) ... ::::! = .ll > , ... 
0 Q 
0 :: 

~ 0 
«"! ~ ... ... ... 

0 0 ~ ~ ~ 0! «"! 
0 0 0 0 0 

i~ 
0 ... 
a::2 

oo:oo 
0681 t1 80 

00:00 
066L 7:1 80 

oo:oo 
0681 1 L 80 

~ ., 
i 
s ., 

oo:oo · Q 

066L OL 80 

oo:oo 
066L 60 80 

oo:oo 
066L 80 80 

oo:oo 
0 66 L L080 

( 



t 
; ,.. 

co ,.. 
N 
X 
0 a. 

~ 
X 

~· CIO 

~ 0 
<'! .... .... ~ 

0 ~ ~ CC! ... 0 0 0 

i~ 
o-

- IJ 
~-

0 
~ <'! 

0 0 

oo:oo 
066l Ot BO 

oo:oo 
066l 6l 80 

oo:oo 
066l 8l 80 

11 

oo:oo 
066l Ll 80 

oo:oo 
066l 9l 80 

oo:oo 
066l Sl 80 

oo:oo 
0661 trl 80 

~ 
~ 

i 
~ 
Ill 
0 

Volume 
Page 

1 

495 



Volume~ 
496 

page ___.:.;--

~ 0 
~ ~ .... .... .... 

0 
~ ~ ~ 

0 0 0 
i...:. 
0~ - u 

Ll. -

0 
~ ~ 
0 0 

oo:oo 
066~ /.t 80 

oo:oo 
068L it 80 

00:00 
068l St 80 I 

oo:oo 
066L vt 80 

oo:oo 
066l £Z 80 

oo:oo 
066L tz 80 

oo:oo 
066l lt 80 

i= 

1 
! 
Q 

(··-. 
' · 



'.'"•, 

,:! 
co ,.... 
~ c 
a. 

0 
It! 
0 

~ 
0 

0 
~ 

0 
~ 
0 

00:00 
066L tL 80 

00:00 
061L ~l 80 

00:00 
068l u 80 

oo:oo 
066 l Ol 80 

oo:oo 
066l 60 80 

oo:oo 
066l 8080 

oo:oo 
0 66 l LO SO 

! 
i 
~ 

Volume 
1 

Page ~ 
----..:____ 



0 _, 
>< 
~I 
~ :e 

~ 
0 

Volume 1 
Page 498 

5! ~ 
0 0 

0 .., 
0 

i -;;. 
ooo­
- u u..-

0 -
0 

8 
0 

00:00 
068L 0~ 80 

00:00 
068L 81 80 

oo:oo 
066L IL 80 I 

00:00 
.0661 LL 80 

oo:oo 
066l 9l 80 

oo:oo 
066l s l 80 

oo:oo 
066l trl 80 

i= 
~ 

i 
s • Q 

. . 
(

-·· . 

( 



~ 0 0 0 ~ ~ M "' -0 0 0 0 0 0 

iwi 
o-
o:.!! 

8 
0 

00:00 
066~ Lt 80 

00:00 
066~ 8t 80 

00:00 
086~ !at 80 

oo:oo 
066~ ?1: 80 

00:00 
066~ &t 80 

oo:oo 
066~ 1:t 80 

oo:oo 
066~ ~t 80 

! 

Volume 

Page 
1 

499 



~< 
~ 0 

(JQ -
(I) = s 

(I) 

H~ 

1.00 

0 .90 

0 .80 

0.70 

0 .60 

Aow, o.so 
(cfs). 

0 .40 

0.30 

0.20 

0 .10 

0 .00 

0 en 
~8 
:;8 
CD 
0 

0 0 
en en 
~8 ~8 
~8 s8 
co CD 
0 0 

M175_1.XLC 

Woodburn Facilities Plan 
Dry Weather Flow 

Meter 175 

0 
en i 
~8 ~8 
~8 ::8 
co • 0 0 

Date and Time 

--:--~. 

·' 

0 0 
Cit en 
~~ ~~ 
:!8 ::!8 
co co 
0 0 

POX27874.F4 2/15/93 

"""" ·\ 

-.. 



-::. 

~ 0 0 0 ~ ~ ~ en II) ,... 
... 0 0 0 0 0 0 

i-; 
0 ... 
u:~ 

0 0 0 ~ ~ N ... 
0 0 0 0 

oo:oo 
066l Ot 80 

oo:oo 
066l Sl 80 

00:00 
066l Bl 80 • 

oo:oo 
066L LL 80 

oo:oo 
066l IH 80 

oo:oo 
066l SL 80 

oo:oo 
066l Yl 80 

~ 
1 
I 
Q 

Volume 1 
Page 501 



~ 0 0 0 ~ 0 ~ en II) "': II) - 0 0 - 0 0 0 0 
i...:. 
0~ 
II:~ 

Volume 1 
Page 502 

0 0 0 ~ ~ ~ -0 0 ci 0 

oo:oo 
086~ L'& 80 

oo:oo 
066~ e-e 80 

00:00 
088l i'& 80 • 

00:00 
oss~ vt 80 

oo:oo 
0861 t?: 80 

oo:oo 
086 ~ 7:7: 80 

oo:oo 
0861 17: 80 

~ 
i 
s 
~ 

( -, 

~· .:. 

( 



. , 
: 1 ;t 

~ 0 0 0 ~ ~ ~ Ol ~ 
,.... - 0 u 0 0 0 0 

i ~ 
0 .... 
0::~ 

0 0 0 8 I') N -0 0 0 0 

oo:oo 
0661 .. l 80 

00:00 
0661 t l 80 

oo:oo 
066l tl 80 

oo:oo 
0661 ll 80 

oo:oo 
0661 0 1 80 

oo:oo 
0661 60 80 

oo:oo 
0661 8080 

~ 
i 
! 
0 

Volume 1 
Page 503 



Volume 1 

Page 504 

c 
.!! 
~. • .e 
·~ L&. -:: .. co 
·c:; Q) -
aJ .c .. 
L&.;! 
E • • :s3::E 
.Q > 
"0 .. oo 
0 
3: 

~ -
0 0 0 g Sl en co ,... 
0 0 0 0 0 

i..:. 
o.:Z 
U::2 

~ 0 0 0 8 M N 

0 0 0 0 0 

oo:oo 
066l lt 80 

00:00 
066l ot 80 

Oo:oo 
066l Sl 80 

oo:oo 
066l Bl 80 

oo:oo 
066l Ll 80 

oo:oo 
066l 9l 80 

oo:oo 
066L SL 80 

~ 
"0 

i 
s • Q 

(' 



~ a: 0 0 g ~ ~ 0 
co ,.._ (') 

0 0 0 0 0 0 0 

i ~ 
o-
0:~ 

0 0 ~ C"4 -0 0 0 

00:00 
068l .L% 80 

00:00 
066l 8 % 80 

00:00 
066 l S t 80 

oo:oo 
oss l v-z: 80 

oo:oo 
066l tZ 80 

oo:oo 
066 l ?:?: 80 

~ 
i 
! 
0 

Volume 1 
Page 505 



0 0 0 ~ co 1/) I') 

0 0 0 0 
i-;; 
o-u:.e 

Volume 1 
Page 506 

0 0 8 N .... 
0 0 0 

oo:oo 
0661 tL 80 

00:00 
0681 ~l 80 

00:00 
0611 ll 80 • 

oo:oo 
0661 OL 80 

oo:oo 
0661 60 80 

00:00 
0661 80 80 

oo:oo 
0661 LO 80 

~ 
i 
~ ( 



(; 

c 
£ • : ' ..2 
·~ t.&. en 
=~o 

u (lG)N 
..j ca .c ~ 
>< ~..,CD .... 
c-J, c CD CD 

~ ~:E 0 0) !:) 

<:::! .D >-"0 ... 
0 Q 
0 

~ 

g ~ ~ 0 
M 

ci 0 ci ci 

ii 
0 ... 
u:~ 

0 0 ~ N .... 
ci 0 0 

oo:oo 
0861 Ot 80 

00:00 
0661 61 80 

oo:oo 
0661 81 80 

oo:oo 
0661£1 80 

00:00 
0661 Q L 80 

oo:oo 
066L SL 80 

oo:oo 
066L VL 80 

~ 
j:: 

"' i 
! 
ID 
Q 

Volume 
Page 

1 
507 



0 
...j 

~ 
:E 
N 
QOI 

" " :E 

c 
~ 

it • ft» 0 
Q)-
·~ u. co = .. ,..... 
·- Q) ,... (,),c 
ca .., "'" u. ca Q) 
c Q) ... 
... ~ Q) 
::::t :e 
.Q ... 
"0 Q) 

0~ 
0 
~ 

Volume _.!.:-­
page ~ 

a lil 8 
t') N N 

0 ~ lil 8 ~ - ,... 0 0 
i..:. 
0~ 
II~ 

oo:oo 
l86l lt LO 

00:00 
l66l Ot lO 

00:00 
l86l 8't LO 

00:00 
l66L 8t LO 

oo:oo 
l66·L !7:. LO 

oo:oo 
L66L 91: LO 

00:00 
L 66 L Sl: LO 

., 
E 
I= 
'a 

i ., .... 
II 

Q 



t. 
co ,... 
N 
X 
0 
Q. 

i~ 
0 ... 
- u u..-

oo:oo 
l68l LO tO 

00:00 
L68l ;o to 

oo:oo 
L&SL so to 

oo:oo 
L66l too to 

oo:oo 
L66l tO tO 

oo:oo 
L66l 7:0 7:0 

oo:oo 
LSS L LO 7:0 

~ , 
li 
; 
Q 

Volume 

Page 



~ ~ ~ ~ ~ 
I') N N -.. . 

~-0~ 
- u u..-

Volume 1 
Page 510 

~ ~ 
0 0 

oo:oo 
l&&l t .l to 

oo:oo 
L66l tl tO 

oo:oo 
L66Ltlt0 

oo:oo 
L66L LL tO 

oo:oo 
L66L OL tO 

oo:oo 
L66L 60 7:0 

oo:oo 
L66L 80 7:0 

~ 
1 
I c 

.. 



c 
ftS 
it ~ 
., 0 
e»-·.:::: ~ co ·- .. ,... -u ·a G),... 

..J ~ ca ~ ... >c; ~ "' C» 
~ G) ... c ;:~ (>l It') I ... 

~ co .c ~ ;/ -,:, Q) 

0 ;: 
0 ;: 

~ 0 ~ Lll ,., ...i N 
~ ~ ~ ~ ... ... 0 0 

i~ 
0 ... 

- (J 1.1.-

00:00 
L6U Lt tO 

oo:oo 
L66L OttO 

oo:oo 
L66 L 6L tO 

oo:oo 
L66L BL tO 

oo:oo 
L66L LL tO 

oo:oo 
L66L Ql tO 

oo:oo 
LSSL Sl ZO 

e 
E 
i= 
"0 

i 
s 
Ill 

Q 

Volume 
Page 

1 
511 



c 
ftS a: ~ 
_, 0 
Q)-

~ 

.,u.c:o = ... ,... 
)( 

u.!,... 
:i 

.f- ... as Cl) 

co c Cl) -

oo' 
... 3: Cl) 

..... _s ... :E 

..... 
;:E· 

"0 Cl) 

o3: 
0 
3: 

8 ~ 8 
l"i N r-i 

Volume 1 

Page 512 

~ ~ - -i...:. 
0~ 
- u ~-

~ 8 
0 0 

oo:oo 
l66l Sl: l:O 

oo:oo 
l66l vt to 

oo:oo 
l66L ttto 

oo:oo 
L66L Zt ZO 

(
,,., 

. 

I 
I= 
~ 

i 
• • Q 

(~· · ·· 

/ 



c 
Ia a: ~ ., 0 
CD-
·~ "- N = ...... 
- CDU) 

0 U.r;: 
..J Ia ... ~ 
>c; "- ftJ CD 

c CD ... ... 
~~~ :" Nl 

) ... ~ ... CD ' . 

-g~ 
0 

~ 

g 5: ~ 0 
M 

0 0 0 0 
i-;; 
0 ... 
ii: 2 

0 0 8 N -0 0 0 

oo:oo 
~861 t t 10 

00:00 
1681 tt 10 

00:00 
1681 1t 10 

oo:oo 
1661 Ot 10 

oo:oo 
166 1 61 10 

oo:oo 
L66L 81 LO 

oo:oo 
L66L L L LO 

~ 
I= 
"0 c 
II 

s 
liD 
0 

Volume 
Page 

1 
513 



I'Oj< 
~ 0 

(J(:l -~ ~ 
'3 
~ 

\~\~ 
0 .60 

0 .50 

0 .40 

Row, 0.30 
(cfs) . 

0 .20 

0 .10 

0 .00 

en 
~8 
~8 
.-
0 

~ ;;; en 
~~ ~8 
&nO ~8 ~0 

..- ..-
0 0 

M612_2.XLC 

Woodburn Facilities Plan 
Wet Weather Flow 

Meter 612 

~ -en crt 

~8 ~g· 

~8 ~8 - -0 0 

Date.,dnme 

~ 

-:0. \ 

- -crt ~ 

~a ~8 
~8 gg 
0 -0 

PDX27874.F4 2/15/93 

'\ 
I 



c 
~ 

0:: ~ 
ct) 0 
Q)-
·~ ~ N - .. -

0 13· _! (D 
..J ~ ~ .. 
X ~ as a> 
co; C CD ; 

:;~~ ·\ "'' J ... .c~ - "C CD 
0~ 
0 

3: 

~ 
0 

~ 
0 

0 
<"! 
0 

0 - a 
0 0 

00:00 
l6Sl eo ~o 

00:00 
l68l so ~0 

. 00:00 
L66L•o ~o 

oo:oo 
L66l to ~o 

oo:oo 
L66Lt0~0 

oo:oo 
L66L LO ~0 

oo:oo 
L66L L£ LO 

~ 
i= 
~ 

i 
• ... ., 
Q 



(,) 
..j 

X 
"'f\ 
N ... 
co 
:E 

Volume 
Page 

1· 

1 
516 

c 
«J 

A: ~ ., 0 
G)-

.4= u.. "" = .. ~ 
-G)CD U,c 
«J ...... u.. «J G) 

c~; 
~ ::i 
.Q .. 
'0 G) 
0~ 
0 
~ 

~ ~ ~ 
0 0 0 

0 ~ 
0 0 ..., "! -0 0 0 0 

i~ 
o-

- (J u..-

oo:oo 
1ss1 u to 

oo:oo 
~66~ u to 

oo:oo 
1661 11 to 

oo:oo 
166~ 01 to 

oo:oo 
L66L 60 tO 

~00 
L66L80ZO 

oo:oo 
L68LLOZO 

! 
"D 
i 
s • 0 

( :, 

{ 



;_\ 
',~--.: 

.'j 

~ ... .... 
N 

u 
-J 

~ 
It) 

N l 

c 
~ 

i£ ~ 
(tt 0 
CD u:: ·.;= "" ·- ...... 
13 CDU) 

• J:! ... .. 
~ • CD 
C CD ; 

=~:t .c ... 
"C CD 
0~ 
0 
3: 

~ ~ ~ 
0 0 0 

0 0 0 ~ ~ N ~ 

0 0 0 0 

~· -;; 
o-
u:~ 

oo:oo 
L68 L Ol: ~0 

oo:oo 
L66L 6L 1:0 

oo:oo 
L66 L 8L ~0 

oo:oo 
L 66 L L L l:O 

oo:oo 
L66 L 9 L l:O 

oo:oo 
L66 L S L 1:0 

oo:oo 
L66L VL l:O 

• 
~ , 
i 
!! ., 
Q 

Vol ume 
1 

Page 517-
---.:.._ 



~~ 
~ 0 

CJei -~ c 
g 
~ 

!~/~ 

0.60 

0.50 

0 .40 

flow. 0 .30 . 
(cfs). 

0 .20 

0 .10 

0 .00 

,... 
"' ~8 
;:;8 ... 
0 

... 
"' ~8 
~8 
.... 
0 

... 
"' ~8 
~8 ..... 
0 

M612_6.XLC 

Woodburn Facilities Plan 
Wet Weather Flow 

Meter 612 

... ... 
"' en 
~8 ~8 
~8 ~8 
c-1 c-1 
0 0 

Date and Time 

...,..._ 

PDX27874.F4 2/15/93 

----::----.. .. ' 
· :'j 



c 
as 
Q: ~ ., 0 
Q) u:~ 
~ '-0 
'(j Q)-

(.) .1:: _, as ... ... 
X .. "' Q) 

Q) ... . ,, - c 
~~ · :)~ ~I .. 

:I 
.t:J ... 

~;._:V 

"0 Q) 
0 ~ 0 

~ 

~ ~ 0 
~ ~ - - - -

0 ~ ~ 0 
~ ~ N 

0 0 0 0 0 

i'* 0 .... 
a:~ 

oo:oo 
L66L tt LO 

oo:oo 
L66L tt LO 

oo:oo 
L66L Lt LO 

oo:oo 
L66 L Ot LO 

oo:oo 
L66 L 6L LO 

oo:oo 
L66L BL LO 

oo:oo 
L66L LL LO 

.. 
~ ., 
c 
Ill ., ... 
IIIJ 
Q 

Volume 
Page 

1 
519 



c 
«J 

;s: ~ 
(It 0 
Q)--LL.g 
~ ~ 

(.) ·- Q) 
...1 

U,c.-

X 
&f ... ~ 

"' Q) 
N c Q) ... 

•' ~ 3: Q) 

0 ::s :E 
.... .c ... 
~ 

'a Q) 

o3: 
0 
3: 

~ ~ 0 ~ 0 
~ co 

.- .- .... .... 0 
i...:. 
o:! 
a:~ Volume 1 

Page 520 

~ ~ 0 ~ "' 0 0 0 0 

oo:oo 
l86l Ot lO 

oo:oo 
l66l 8t lO 

oo:oo 
l88l 8t lO 

oo:oo 
l66l Lt lO 

oo:oo 
l66{ 9t lO 

oo:oo 
l66l St lO 

oo:oo 
lSSl vt lO 

e 
I= 
~ 

i 
I ( 

-, 

Q 



;\ 
.n 

:i/ 

;!! 
co ,.... 
N 
>< 
~ 

(.) _, 
~ :I 

c 
ftl 
i5: ~ 
en 0 
CD-
·~ u. ~ ·- ... :: Q) 
U,c-as ...... 

U. ftl CD 
c Q) a; 
:S~:E 

.Q ... 
-,::, CD 
0~ 
0 

~ 

~ ~ 0 ~ 0 
"l ClO - - - ci 

i~ 
0~ 
rl:~ 

~ ~ 0 8 N 

0 0 0 ci 

oo:oo 
L66L 80 tO 

oo:oo 
L66L SO tO 

00:00 
L88L trO tO 

oo:oo 
L66L £0 l:O 

oo:oo 
L66l tO ZO 

oo:oo 
l66t LO ZO 

oo:oo 
L66L l£ tO 

• E 
j:: 
~ 

i 
• ... 
ID 
Q 

Volume 
1 Page ~ 

--2E_ 



c 
ftJ 
it J ., 0 
.JU:~ 
=~Q 

u CJ,c .... 
..J ftJ ..... 
X ~ as Q) 

..,; c Q) ; 

.q-1 ·:; 3: :E 
0 .Q ... - "CJ Q) 
~ o3: 

0 
3: 

~ ~ 0 ~ 0 
~ ~ 

~ - ~ 0 

i..:.. 
0~ 
1!:~ 

Volume 1 
Page 522 

g i 0 ~ N 
0 0 0 0 

oo:oo 
~ss~ t~ to 

00:00 
~68~ tt tO 

00:00 
~66~ ~ ~ to 

oo:oo 
~66L Ol tO 

oo:oo 
l66L 601:0 

oo:oo 
L66L 801:0 

oo:oo 
l66l LO 1:0 

., 
E 
J:: 

l 
• .. ., 
Q 

/· 
\ 



1-d < 
ll:> 0 

(JQ -
('!> = s 

('!> 

1~\~ 

1.60 

1.40 

L20 

1.00 

Row, o.so 
(cfs). 

0 .60 

0.40 

0 .20 

0 .00 

~ 

0'1 

~ ?. 
-to 
~o 

N 
0 

~ ~ 

0'1 0'1 

~?. ~?. 
~8 ~8 
N N 
0 0 

\.:..:: '}.:; 

4_5.XLC 

· Woodburn Facilities Plan 
Wet Weather Flow 

Meter 104 

~ ... 
Cl) Cl) 

:!!?. :!!8 
!::8 ~8 
N N 
0 0 

Date and Time 

· .. ···:_~ 

PDX27874.. 2/15/93 

... ... 
Cl) Gl 

:!!8 ~q~ 
~8 ~8 
N N 
0 0 



<.J 
-I 
>; 
co 
•• 
0 -::: 

Volume 
Page 

1 

c 
«S a: ~ 
(tt 0 
CD-·.;= u. .q-
=--o 
·- CD U.c'"'" ca ~ ~ 
U..«SCD 
C CD Q; 
!i~:E 
.ll ... 
'1:1 CD 
o3: 
0 
3: 

~ ~ 0 ~ !'! .... .... .... .... 
0 
~ ~ ~ 0 

~ ~ 
0 0 0 0 0 

i...:. 
o.t! 
u::~ 

00:00 
t66t st to 

oo:oo 
L66L tl>t l:O 

oo:oo 
L66L £'1: ZO 

oo:oo 
L 66 L '1:'1: '1:0 

oo:oo 
L66L LZ ZO 

G 
E 
i= , 
i 
G ( ... ., 

Q 

(. 



c: 
"' i5: J 
Cl') 0 
Q)-
·- ·U. co 
~ ... 0 u '(3 Q) M 

~ 

"' -5 ~ ... u.. CIS Q) 
:E c: Q) ... 

~~ .... ... 
:, co' :::::1 .. 

J:l ... ·:t 0 
"0 Q) 

~:,.. 

~ 0 
0 
~ 

0 ~ 0 0 ~ "! ~ "': - 0 0 0 0 

0 ~ ~ 0 0 8 ..., N -ci ci 0 0 ci ci 

i~ 
o-
- u u..-

oo:oo 
L66l tt LO 

oo:oo 
L66l n LO 

00:00 
L66L Lt LO 

oo:oo 
L66l 0~ LO 

oo:oo 
. L6616LLO 

oo:oo 
166 1 81 10 

• E 
t= 
~ 

i 
• ... 
ct 
Q 

Volume 
Page 525 



u _, 
>-; 
:! 

"" oo' 
0 
M 

:! 

Volume 
Page 

1 

526 

c 
..! 
A. ~ ., 0 
QJ-
·~ u. co =-o 
·- Q) M (,)~ 
ftS ....... u. ftS Q) 

c Q) ; 

:;~~ 
.a ... 
, Q) 

0~ 
0 

~ 

~ 0 0 0 g C7! Cl) ~ ..... 0 0 0 0 
0 ~ 0 0 0 
Ill "'! ~ ..... 
0 0 0 0 0 

'i-:. o.e 
- u LL-

8 
0 

oo:oo 
LSSL Lt LO 

oo:oo 
L86L Ot LO 

00:00 
L66L 6t LO 

oo:oo 
. L66L Bt LO 

oo:oo 
l66L L7: LO 

oo:oo 
L66l 9t lO 

oo:oo 
l66l St LO 

~ 
I= ., 
i 
I 
Q 

( 



' .:.~~ 
,.;; 
.7 

,.... 
co ,... 

~ 

0 ... 
~ 
~ :I 
r) 

c 

l. • ., 0 
CD-
·~ L&. CIO 
=~0 U.cM "' ..... L&. aJ CD 
C CD ; 

5~:E 
.Q ... 

. -g ~ 
0 
~ 

~ 0 0 0 0 
17! Cll ,.. 

~ 
~ 0 0 0 0 

0 ~ 0 0 0 ~ Ill I':! "! ~ 

0 0 0 0 0 0 

i-;; 
0 ... 
~L:2 

00:00 
l66l LO tO 

00:00 
l66l eo to 

oo:oo 
l66l so to 

oo:oo 
l66l ?0 tO 

oo:oo 
L66l £0 7:0 

oo:oo 
l66l 7:0 7:0 

oo:oo 
l66l LO 7:0 

• E 
~ ., 
i 
• ... • Q 

Volume 1 
Page 527 



.,~ 
~ 0 

(]0 -(!) c 
3 
(!) 

M~ 

1.00 

0.90 

c.so 

0.70 

0.60 

Row. o.so 
lcfs). 

0 .40 

0 .30 

0.20 

0 .10 

0.00 

en 
!!?. 
~8 ... 
0 

~ ~ 

en en 
!!8 !!8 
~8 ~8 ... ... 
0 0 

M308_ 4M.XLC 

Woodburn Facilities Plan 
Wet Weather Flow 

Meter 308 

~ ~ 

en en 

!!~ !!8 
:::8 ~8 ... C'o1 
0 0 

Date end Time 

............. 

· POX27874.F4 2/15/93 

~ ~ 

en <» 

!!8 !!8 
~8 ~8 
C'i C'o1 
0 0 

--...,., 
. ' 

' 



·"\ 

.Y 

~ 
co ,.... 
N 
X 
0 
0.. 

(.) 
...J 
>c; 
::E 
It) 

..... I 

c 
CG 
it ~ 
In 0 
Q)-
·- u. 00 -·- ... 0 = Q) CJ.c ('I') 

CG - .. u. CG Q) 
c Q) ; 

:S~:E 
.l:J ... 
, Q) 

0~ 
0 
~ 

~ 0 0 0 ~ en 01! ,... 
~ 0 0 0 0 

~ ~ 0 0 0 
~ ~ .... ~ 

0 0 c 0 c:i 0 

J .. -;; 
0 .... 
II: .e 

oo:oo 
1661 1't tO 

oo:oo 
1661 OttO 

00:00 
1661 61 to 

oo:oo 
1661 s 1 to 

oo:oo 
166 l Ll to 

oo:oo 
1661 9L to 

oo:oo 
t ss t S L to 

• E 
I= 
"0 

i 
I 
Q 

Volume 
Page 

1 

529 



l"tt< 
~ 0 

(J(:l -~ = s 
ce 

\~\~ 

1.00 

0 .90 

0.80 

0.70 

0 .60 

Aow. o.so 
(cfs) . 

0.40 

0 .30 

0.20 

0 . 10 

0.00 

-en 
~8 
NO 
NO 
.... 
0 

-en 
~8 
~8 .... 
0 

-en 
eno 
-o •o NO 
.... 
0 

M308_6M.XLC 

Woodburn Facilities Plan 
Wet Weather Flow 

Meter 308 

-en 
!!8 
~8 .... 
0 

Date and Time 

__..,., 

PDX27874.F4 2115193 

~ 
,• 

.• 



,, 
'}; 
'="·' 
" 

~ 
co ,... 
N 
X 
0 a. 

0 
..J 
~ -'"'' 

c 
ftS 
0: 3: 
It) 0 
CD-

·+:: u. m ·- .. -:: CD CJ.c -ftS .. .. u.. co Q) 

C CD Q; 
5~::! 
.c .. 
"0 Q) 

0~ 
0 

~ 

~ 0 0 0 ~ a> (I) ,.... 

- 0 0 0 0 

,'. 

~ ~ 0 0 0 ~ t") N ~ 

0 0 0 0 0 0 

~~ 
o-
u::£ 

oo:oo 
l66l £1: LO 

00:00 
l66L U LO 

oo:oo 
L66l Lt LO 

oo:oo 
L66l Ot LO 

oo:oo 
l66 L 6 L LO 

oo:oo 
l66L 8L LO 

oo:oo 
l 66 L L l LO 

• 
~ 
"0 

i 
• .. ., 
Q 

Volume 

Page 
1 

531 



1-d< 
~ 0 

(J'Q -
(':> = 

3 
(':> 

Ul 
~ ~~ 
N 

1.00 

0.90 

(.·.80 

0.70 

0.60 

Flow. o.so 
(cfs). 

0.40 

0.30 

0 .20 

0.10 

0 .00 

~ .,., 
~ 8 
~8 
~ 

0 

~ ~ 

f1) .,., 
~8 ~~ 
~8 ~8 .... .... 
0 0 

M119_2.XLC 

Woodburn Facilities Plan 
Wet Weather Flow 

Meter 119 

.... ~ 

f1) CD 

~8 ~8 
~8 ~8 
.... .... 
0 0 

Date and Time 

,,..--..._·, 

PDX27874.F4 2/15/93 

.... .... .. Cl) 

~~ ~8 
~8 28 
.... .... 
0 0 



"t1~ 
t) 0 

l1tl -~ r: 
g 
~ 

;~;~ 

1.00 

0.90 

0.80 

0.70 

0.60 

Flow, o.so 
(cfsl. 

0.40 

0.30 

0.20 

0.10 

0 .00 

-en 
~8 
;;;8 
0 

- -en en 
~8 ~8 
c;8 ~8 .... .... 
0 0 

" ~""-_....· 

19 J.XLC 

Woodburn Facilities Plan 
Wet Weather Flow 

Meter 119 

- -en CJ) 

~8 !!~ 
s8 ~8 ... .... 
0 0 

Date and Time 

- _.·. 

PDX2787• 2115193 

- -en en 
!!~ ~8 
~8 88 .... ... 
0 0 



c 
('0 

Q: ~ 
fl) 0 
CD-·.e:: u.. en = ... .-(jCD.-(,) - as -5 ... ..J 

X U.. at CD 
..t, C CD .., 

=3::1 (7) - .Q ... - "C CD 
:E o3: 

0 
3: 

~ 0 0 0 ~ 0! 01) ,... - 0 0 0 0 

Volume 1 
Page 534 

~ 0 0 g 0 8 t"! N -0 0 0 0 0 0 
i-; 
o-

- (J u..-

oo:oo 
~ssL t~ to 

oo:oo 
~66L tl tO 

00:00 
L68L L L tO 

00:00 
L66l Oll:O 

oo:oo 
l66l 60 7:0 

oo:oo 
l66l 80 7:0 

oo:oo 
~66 l LO 7:0 

'0 

., 
e 
t= ., 
i 
! ( 

---

Q 



~ --N 

c 
CG a: ~ 
!I) 0 
Q)-• ., u.. (7) = ...... 
·- Q) u CJ,c-

..J CG ~ ._ 
~ Ll. CG Q) 
It) c Q) ; 

., I s:i::e (1J 
P' .Q ~ ·i '0 Q) y 

o3: 
0 
3: 

~ 0 0 0 ~ ~ a> <I! "': ... ci 0 0 ci 0 

ii 
o-
0::2 

~ 
0 0 0 ~ I') N ... 

0 ci 0 ci 0 

oo:oo 
~86L Ot %0 

00:00 
~66L 6~ %0 

00:00 
~66L a~ to 

oo:oo 
~66L Ll tO 

oo:oo 
l66l9 L l:O 

oo:oo 
L66 L Sl Z'O 

oo:oo 
l66 l VL Z'O 

~ 
t= .., 
i 
s ., 
Q 

Volume 
Page 

1 
535 



c 
CG 
ii: • ., 0 
.JU:cn =--.-(3G>.-

~ as-5 ... 
X ~CD G) 
u) c G) .. 

m' :;~:i .... .&l ... .... "0 Cl) 
~ 0~ 

0 
~ 

~ 0 0 0 0 ., co ,... co - 0 0 0 0 

Volume 1 
Page 536 

0 ~ 0 0 0 
Ill ('f) N -0 0 0 0 0 

ii 
o-- (.) u..-

8 
0 

oo:oo 
l66l Sl: 7:0 

oo:oo 
L66L vl: 7:0 

oo:oo 
L66L £7: 7:0 

oo:oo 
lss L u: to 

oo:oo 
lSSl Ltro 

• e 
i= , 
i 

( ! 
Q 



Appendix C 

Volume 1 

Page 537 



ADF DRY .x&.S POX27874.F4 10/2/92. 

City of v.odbum • - Facl tiJJ Plln 
( -" .• 

,.,..,. Dlllr Flowa 

Dry WMihlr,.,..,. Oily Rowe 

Dill ...... Pllnt Mlllr171J Mlllr111 .....,,. ...... ...... 
~) . (mod) (mgd) ;ngd) P8d) tngd) (mgd) 

Uug-QO o.co 1 .. OZT 0.42 0.17 0.11 
~ 0.00 1.74 027 ' ().34" 0.45 0.18 0.11 
1CMuo* o.co 1.13 oa .D.34 0.40 0.18 0.11 
11~ o.co 1.e2 oa ().34 D.38 D.20 0.11 
12~ 0.00 ue oa ().34 Q.31 0.18 0.11 
13-Aug-80 o.co 1.55 ().28 D.38 0.44 ().21) 0.11 
1~ o.co . 1.e2 0.24 ().34 o.u 0.18 0.11 
1~ 0.00 U3 o.23 ().34 0.42 0.18 0.11 
1~ 0.00 ue 0.24 D.34 Q.31 0.18 0.11 
17~ O.OIS 1.82 0.21 ().34 Q.30 0.18 0.18 
1~ o.oe 1.81 ().21) 0.21 0.40 D.20 0.11 
1~ o.o:s 1.32 0.11 OZT ().34 0.11 0.11 
~ o.oo 1.81 0.28 0.37 0.41 D.20 0.18 
21~ o.oo 1.71 0.21 0.34 0.41 0.11 Q.20 

~ 027 1.71 0.21 0.34 0.45 0.11 0.18 
~ o.co 1.e2 ().24 ().34 0.37 0.11 0.11 
2~ o.co 1.37 ().24 0.34 0.44 0.17 0.17 
~ 0.00 1.54 0.21 D.34 0.38 0.18 0.17 
~ 0.03 1.48 o.23 Q.33 Q.30 0.11 0.17 
27-Aug-«) 0.00 1.58 o.24 Q.35 0.45 0.11 0.18 ,.,. 1.51 0.21 ().34 0.40 0.11 0.18 ( 
Maximum 1.83 0.21 0.37 ().S2 0.20 0.20 
Mnlmum 1.32 0.18 0.27 0.30 0.17 0.17 
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w.t w... JMnge c.lly Flowe 

c. fWnlll PWit ..... 104 
(In) (rngcl) (mgd) 

1&Jan..81 D.02 2.01 0.43 
1D-Jan-81 0.00 Ull 0.42 
~1 0.00 1.87 .o:. 
21..Jan.91 0.00 1.81 0.38 
22..Jan.91 0.00 1.80 ().38 

23-Jin.41 0.00 1.70 0.35 ' 
24-Jin.i1 0.00 1.80 ().38 

25-Jan.t1 0.00 1.e8 . 0.34 
2&JM-81 0 .00 1.M· ().38 

27~1 0 .00 1.44 0.34 
28-Jan.t1 0 .00 1.45 ().34 

28-JM-81 0.00 1.53 0.34 
30-Jan-81 0 .00 1.51 0.33 
31..Jan.91 0.21 1.82 0.38 
1~1 o.oe 1.70 0.32 
2-Feb-81 0 .38 1.83 0.44 
~1 0.31 2.20 0.48 
4-Feb-81 0.18 2.14 0.82 
~1 0.43 2.78 0.11 
&-Feb-G1 0 .02 2.41 0.52 
7~1 0.00 2.15 0.47 

'~~ 
~1 0.02 2.10 0.44 
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Aw~ 1.94 0.43 
Maximum 2.78 0.62 
Minimum 1.44 0.32 
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Date RMifal /ftaA ArM.B ArM.C NND hME hMF 
On) tngd) (mgd) (mgd) (mgd) (mgd) (mgd) 

18-Jan.e1 0.02 0.38 0.14 

1~1 0.00 027 o.3S 0.1,5 0.14 ().25 o.8i 
~1 0.00 0.25 o.33 0.13 0.13 0.18 0.88 

21.Jan.e1 0.00 0.215 o.34 0.13 0.12 

22...Jin41 0.00 0.23 0.31 0.12 0.14 

23-Jan-81 0.00 0-22 0.32 0.13 o.os 
24...Jin41 0.00 0-22 0.31 0.14 o.oo 
2S-Jin-81 0.00 0-22 0.31 0.13 0.04 

2fhlln-81 0.00 0-22 0.30 0.14 0.015 

27...Jin41 0.00 0.21 0.27 0.13 o.oo 
28-Jan-81 0.00 0-22 o.a 0.12 0.00 

~1 0.00 ().20 0.28 0.14 o.oo 
3()Jan-81 o.oo 0.11 0.28 0.14 0.00 

31...Jin41 0.28 G.20 0.32 0.14 0.00 

1~1 o.os 0.18 0.31 0.13 0.02 

2-Feb-e1 0.38 0.28 0.38 0.18 o.oo 
3-Feb-81 0.31 Q.30 0.41 0.18 0.34 

~Feb-81 0.18 0.31 0.48 0.24 0.01 

~1 0.43 ().38 0.47 D.21 0.71 

8-Feb-81 0.02 o.34 0.42 0.18 O.S1 

7-Feb-et •. 0.00 0.31 o . ..a 0.18 0.30 

~1 0.02 0..28 0.38 0.18 0.15 ().14 0..28 

~., ~1 0.00 0.28 0.37 0.15 0.17 0.7'8 0.22 
. }. 

1o-.f!b-01 0.00 0.215 o.33 0.15 0.18 0.83 0.31 
. ~ : :~ 
.'/ 11..feb..Q1 0.04 0.215 0.38 0.17 0.15 0.74 0.04 

·~-Feb-81 0.27 o.a 0.37 0.20 0.15. 0.80 0.14 

Feb-91 0.32 0.31 0.38 0.18 0.18 0.85 0.38 

. ...r:.b-91 0.06 0.30 0.38 0.18 . 0.18 0.84 0.37 

15-Feb-91 0.03 0..28 0.35 0.18 0.15 0.88 0.32 

1~1 0.14 0..28 0.34 0.18 0.17 0.75 0.38 

17-Feb-91 0.04 0.215 0.31 0.15 0.18 0.85 MO 
1&-Feb-91 0.06 0.28 0.33 0 .17 0.17 0.80 0.00 

.1~Feb-91 0.10 0.28 0.32 0.15 0.15 o.81 0.30 

20-Feb-i1 O.s6 0.38 0.43 0.2!5 0.18 o.81 0.00 

21-Feb-91 0.83 0.40 0.42 .. 0.20 0.18 o.82 0.69 

22.feb.G1 0.00 0.35 0.37 0.18 0.17 0.7'8 0.!53 

23-M!b-91 o:oo 0.34 0.38 0.13 0.18 0.72 0.43 

2~1>-91 0.00 0.31 0.34 0.05 0.17 o.81 0.28 

Awragt 0..28 0.35 0.18 0.16 0.72 0.25 

Maximum 0.40 o.~ 0.25 0.1Q Q.86 0.86 

Minimum 0.18 0.27 0.05 0.13 0.18 o.oo 
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WOODBURN WASTEWATER FACD.JTIES PLAN 
TASK F4-COLLECTION SYSTEM EVALUATION 
TECHNICAL MEMORANDUM F4-2 

PREPARED FOR: Frank Tiwari/City of Woodburn 

PREPARED B.Y: Jay Holtz/CH2M HILL 

COPIES: Dean Morrison/City of Woodburn 
Daria Wightman/CH2M HILL 

DATE: June 2, 1993 

SUBJECT: Collection System Evaluation 

PROJECT: PDX27874.F4 

CHMHILL 

As part of the Woodburn Wastewater Facilities Plan, CH2M HILL evaluated the City's 
sanitary sewerage collection system by conducting a system inventory and a hydraulic 
capacity analysis. This technical memorandum presents the goals and objectives of the 
evaluation and discusses the components and results of the collection system inventory 
and the hydraulic analysis. 

Goals and Objectives 

The collection system evaluation was conducted to help City staff 2llocate maintenance 
resources and plan for capital improvez:nents. The purpose of the collection system 
inventory was to obtain information that might indicate the extent and p<;>ssibly the 

· condition of facilitieS requiring maintenance. The hydraulic analysis was intend~ to 
identify portions of the collection system that ·might not have the capacity · to convey the 
increased · flow that will result from future development within the Woodburn sanitary 
sewerage service area. 

The evaluation focuses on the main collectors of the system, trunk and interceptor lines 
and pump stations. Local collection laterals were not included in the evaluation because 
they generally serve smaller areas, rarely experience hydraulic overloading, and are not 
as critical to system capacity as trunk and interceptor lines. Improvements to main 
collectors and pump stations also require a higher capital investment and, therefore, a 
higher level of accuracy in fiscil planning. 

The hydraulic analysis of the collection system compares existing pipeline and pump 
:;tation capacities to future ~werage flov1 estimates tv identify parts of the system that 
may require improvement. Peak system flows were estimated for current (1992), 5-year 
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(1997), and buildout development cOnditions. Facilities lacking adequate capacity to 
convey current or 5-year peak flows warrant immediate attention, while facilities 
inadequate for peak flow at buildout must be improved before that development occurs. 

Collection System Inventory 

The collection system inventory includes a description of the sanitary sewerage service 
area and drainage basins, as well as an accounting of the 'trunk and interceptor lines, 
pump stations, diversions, and overflows that constitute the collection system . 

. Service Area 

The Woodburn sanitary sewerage collection system currently serves 2,087 acres, 
including most of the area' within the City limits. The system will eventually be 
expanded to serve 4,913 acres, which will include all land within the City's·urban growth 
boundary (UGB) and 1 ,494 acres outside the UGB. The latter area consists of two large 

· parcels: 312 acres bordering the northeast edge of the UGB and 1,182 acres located 
along the western edge of the UGB. Figure 1 shows .. the area considered for service 
under the collection system evaluation. 

Drainage Basins 

Woodburn has about 40 feet of topographic relief, with Mill Creek and Senecal Creek 
fonning the major drainageways. Mill Creek drains to the northeast through the center 
of the city, and Senecal Creek drains to the northeast along the western edge of the city. 
Interstate 5 is the approximate dividing line between the two major drainage areas. 

The Woodburn sanitary sewerage service area can be divided into ten distinct, naturally 
defmed drainage basins. Nine of the basins are within the Mill Creek drainage area and 
have been designated as MC-1 through MC-9. The remaining drainage basin ism the 
Senecal Creek drainage area and i.s designated as SC-1 . Figure 1 shows the location of 
each drainag~ basin, while the .total area and estimated area with existing sanitary sewer 
service are listed for each basin in Table 1. · 

Trunk lines serving drainage basins MC-1 through MC-6 contribute flow to the Mill 
Creek interceptor, which runs along Mill Creek and terminates at the Mill Creek pump 
station. Trunk lines serving drainage basins MC-7 and MC-8 contribute flow directly to 
the Mill Creek pump station. Flow from drainage basin MC-9 is pumped by a smaller 
pump station located on Greenville Drive into the Mill Creek pump station force main. 
Flow from drainage basin SC-1 is pumped across Interstate 5 and into drainage basin 
MC-3. 
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Table 1 
Drainaae Basins in the Sanitary Sewenae Senice Area 

Basin Area Area Sened by Sewerqe System 
Basin Identification (acres) (acres) 

MC-1 ·539 171 

MC-2 ·325 293 

MC-3 662 422 

MC-4 232 196 

MC-5 198 161 

MC-0 602 161 

MC-7 512 351 

MC-8 389 80 

MC-9 378 80 

SC-1 1,095 172 

Total 4,913 2,087 

Trunk and Interceptor Lines 

The trunk and interceptor system was inventoried by CH2M HILL and City staff. 
CH2M HILL gathered data on the length, diameter, construction material, and year of 
construction for the pipelines. City staff provided information on trunk and interceptor 
manhole invert and rim elevations. The trunk and interceptor system is shown in 
Figure 2. System inventory data are included in Appendix A. 

Inventory results indicate approximately 14.4 miles of trunk and interceptor lines handle 
sanitary sewerage flows for the City. Pipe diameters vary from 8 to 36 inches. Record 
drawings show that most of the system· was constructed between 1954 arid 1987. Tables 
2, 3, and 4 show the amount of pipe associated with each drainage basin, pipe diameter, 
and year of construction, respectively. 

The sanitary sewerage collection system and storm drainage system are separate in 
Woodburn. Although a few catch basins and roof and foundation drains may be 
connected to the sanitary sewerage system, there is no known combined sewer area. 
Therefore, storm sewers were not included in the collection system inventory. 

Pump Stations 

The Mill Creek pump station is the City's largest, with a capacity of 8.4 million gallons 
per day (rngd). The pump station collects wastewater from almost the entire service area 
and conveys it approximately 2 miles to the wastewater treatment plant. Gravity sewers 
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Table l 
Tnmk and lnten:eptor LiDe Leaatb Within Eadl I>ramaae Basin 

PipeliDe Lqth 
Drainqe Basin (ft) 

MC-1 8,463 

. MC-2 6,114 

MC-3 19,743 

MC_. 6,758 

MC-5 5,251 

MC-6 4,096 

MC-7 12,836 

MC-8 3,467 

MC-9 1,252 

SC-1 8,047 

Total 16,(121 

Table 3 
Trwlk and Interceptor Line Length by Pipe Size 

Pipe Diameter Pipe Length 
(inches) (ft) 

36 1,854 

30 436 

27 1,742 

24 1,610 

18 9,806 

16 3,346 

15 6,553 

14 1,008 

12 16,485 

10 27,808 

8 5,379 

Total 76,027 
...... == ~ -- - == ·- -
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Table 4 

Trunk and Interceptor IJae Lenatb by Aae 

fiPeLeaath 
Year ol Construction (ft) 

1987 3,467 

1985 . 13,563 

1976 ass 
1975 5,130 

1974 2,343 

1973 1,313 

1979 2,312 

1969 2,945 

1968 1,101 

1966 520 

1965 3,381 

1964 1,329 

1963 3,623 

1962 1,477 

1961 880 

1960 9,499 

1955 5,560 

1954 4,248 

Unknown (Mostly Pre-1954) 12,481 

Total 76,027 

carry most flows to the Mill Creek pump station, but a number of small, localized areas 
with adverse grades are served by ten smaller pump stations ranging in capacity from 120 
to 750 gallons per minute (gpm). Data on all of the City's pump stations are listed in 
Table 5. Pump station ratings reflect design capacity, and can be considered an 
approximation of pump flow under nonnal operational conditions and an average wet well 
water surface elevation. Pump station locations are shown in Figure 3. 

Volume 
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TableS 
S~ary Data·on Woodburn Coliedion System Pump Statiom 

' Capacity Rating 
Year of (gpm, except u Number of 

Station Nwnber Station Location Construction noted)• Pumps 

1 Vanderbeck Way 1963 ISO -

2 Jansen Way 1968 128 2 

3 Rainer Road 1963 150 -
4 Woodland Avenue 1967 150 . 2 

5 Willow Avenue 1969 200 2 

6 Santiam Drive 1966 120 2 

7 Greenview Drive 1972 N/A 2 

9 Industrial A venue 1974 300 2 

10 West Woodburn near 1-5 1992 450 3 

Mill Creek Highway 214 at Boones Ferry 1980 8.4 mgd 3 

"Capacity rating reflects one pump out of service. 
hp = horsepower. 

I0012FFO.PDX 

Nota 

Pneumatic ejector 

2@3hp 

Pneumatic f!ioctor 

1 @ 15 bp, l 0 10 bp 

2@3hp 

2@3hp 

2@20bp . 

2@ 7.5 hp 

1 @ 215 hp, 2 @ 10 bp 

2 @ 200 hp, 1 @ ISO hp 
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Diversions 

A diversion is a point at which sewerage flow can go into either of two downstream 
pipes. A diversion is usually added to a system to help relieve overloading in a particular 
line or to achieve a balance in flow between two lines. A diversion does not allow flows 
to exit the collection system. The Woodburn trunk and interceptor system does not 
include any known diversions. · 

Overflows 

An overflow is a designated point at which· raw 5ewage cart · lea~e a collection system. 
Overflows were once included in nearly every collection system and were considered an 
acceptable method for providing controlled relief during overload periods. Overflow 
piping either went directly to a ditch or open waterway or was coMected to the storm 
sewer system. Current concerns about the health and environmental hazards of raw 
sewage preclude the use of planned sanitary system overflow; new overflows cannot be 
constructed, and existing overflows must be removed from a system. 

The five potential overflow locations within the Woodburn collection system are listed in 
Table 6 with their current status. If potential overflows are active, they could either . 
release raw sewage to the storm sewer system or, depending on the configuration and 
hydraulics of the cross connection, allow storm water to enter the sanitary sewerage 
system. Neither condition is acceptable and, if found, must be corrected. 

Table 6 
Potential Overflows in the Woodburn CoUedion System 

Location Status -
Conroy Packing Suspect area, potentially active 

First Street at Settlemier Parle Plugged, inactive 

Fifth Street at St. Luke's School Status unknown 

By Tennis Court Plugged, inactive 

First and Harrison Streets Potentially active 
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Hydraulic Capacity Analysis 

A sewerage collection system must have the capacity to handle the simultaneous 
occurrence of peak sanitary flow and peak infiltration/inflow (III). Without adequate 
capacity.· raw· sewage may ovedlow the system and could present health and 
environmental hazards. A hydraulic analysis of the Woodburn trunk and interceptor 
system was conducted to d~rmine whether it has the capacity to convey current, S-year, 
and buildout peak flows. A computer model was used to calculate pipeline capacities, 
estimate peak flows, and compare the capacities to the flows· to determine portions of the 
system that are, or will be, undersized and require improvement.. The analysis also 
provided information for preliminary identification of a general location for a new 
wastewater treatment plant for the Woodburn service area. 

Description of Hydraulic Analysis Model 

· .. . (
-· '· 

A computer simulation of the collection system operating under current and future peak 
flow conditions was made using the System Analysis Model (SAM), which was developed 
by CH2M HILL for hydraulic analysis. Data are input to SAM to characterize the 
physical features of a collection system and the amount and source of the flows it must 
convey. For pipeline capacity calculations, system input data are compiled from pipe . 
diameters, pipe lengths, manhole invert elevations, and manhole lid elevations. 
Information on pipe slope and · roughnesS is also used. Characteristics of special 
structures, such as pump stations, diversions, or overflows, may be entered in the model. 
Input data used to estimate system peak flows include the number and location of 
res!de!ltial and CO!Dmercial/industrial customers served by the system, land use ( 
characteristics, sanitary contribution rates for each type of customer, sanitary peaking 
factors, and peak 1/1 rates. The latter are a function of system condition, rainfall, and 
groundwater levels. 

SAM uses the standclrd Manning equation to calculate a capacity f\lr each pipeline seg­
ment in the system. Flows are estimated at key points in the trunk and interceptor system 
and reflect the variation of sanitary flow during a typical day, as well as a peak III rate 
_that remains constant. The model accumulates flows and uses a mathematical simulation 
to route them. through the system as a functio·n of time. Flow routing allows for optimum 
use of pipeline capacities, as ·it reflects the attenuation of peak flow that occurs as 
sanitary flow enters different parts of the collection system at different times. When flow 
exceeds the open channel capacity of a pipeline, SAM simulates surcharge and allows the 
hydraulic gradeline upstream of the pipeline to rise until enough head is generated to 
force the flow through the pipeline. · 

SAM output indicates the percent of ·capacity used by each pipeline segment at the time 
peak flow occurred. If the capacity of a pipeline is exceeded, the output shows the 
degree and duration of system surcharge and whether overflow is likely to occur. 
Through this process, potential system deficiencies may be identified and alternatives for 
system improvements may be formulated. 
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Pump stations and trunk and interceptor manholes are identified in SAM input and output 
data using alphanumeric codes. Figure 4 (in the back of this document) is a large-scale 
map showing major collection system components and corresponding SAM identification 
numbers. 

Input Data and Criteria 

Pipeline Capacity 

The capacity of each pipeline segment was calculated by SAM according to ·the Manning 
equation for a full pij>e. A Manning roughness coefficient of 0.013 was used in the · 
analysis. Pipe diameters, pipe lengths, and manhole invert elevations provide the 
remainder of the data required ~ complete the capacity calculations. 

Peak Flow 

Peak flow for each pipeline segment was calculated using estimates of average daily 
sanitary flow, sanitary peaking factors, and a peak III rate. Sanitary flow generally 
originates at domestic dwellings, commercial developments, and industrial sites, so the 
magnitude of the average daily sanitary flow is a function of the area served, the type of 
development and development densities, and per capita or per acre sanitary contributions. 
This. section discusses the criteria influencing sanitary flow estimates, as well as the 
peaking factors and peak III rates used for the analysis. 

Planning Area. The planning area is the ultimate service area described in the system 
inventory, or about 4,913 acres. About 40 percent of the plann.ing area currently has 
.sanitary sewerage service; this proportion is expected to increase by 5 percent by 1997. 

Each of the ten service area drainage basins was divided into smaller sub-basins for 
estimating system flows. Each sub-basin represents an area that contributes sanitary flow 
and III to a specific point in the collection system. In most cases, sub-basins are 
identified by an existing network of lateral lines that connect to the trunk and interceptor 
system at a single location. Each of the 126 sub-basins used has an average size of about 
15 acres and is shown in Figure 5. 

Land Use and Development. The ·number of dwelling units and the amount of 
commercial and industrial development in Woodburn are guided by the Woodburn 
Comprehensive Land Use Plan, which was last updated in 1989. The plan designates 
land for low-density (single-family) residential, high-density (multi-family) residential, 
commercial, and industrial development. Some land is also designated for public use and 
open space. Figure 6 is a copy of the City' s land use planning map. 

The low- and high-density residential designations allow a maximum of 12 and 25 
dwelling units per acre, respectively. The density of commercial and industrial 
development is not specified by the plan, but the a;eas where commercial and industrial 
development may occur are explicitly defmed. 
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Areas within the planning area but outside the UOB were not included in the 
Comprehensive Land Use Plan. These outlying areas will probably be designated for 
low-density residential development and were so considered for the purpose of this 
analysis. 

According to the Comprehensive Land Use Plan, the planning area includes 3, 185 acres 
for low-density residential development; 327 acres for high-density residential devel­
opment; and 1,092 acres for commercial and industrial development. The land use 
inventory for the .planning area is summarized by drainage basin in Table 7 and. divided 
by sub-basin in Appendix B. · 

Table7 
l..aDd Use IDYeotoi'J 

Low-Deosity Jliab-Deosity Commercial/ 
Residential Residential ladustrial Other Total 

Drainage Basin (leftS) (leftS) (acres) (acres) (leftS) 

MC-1 472 65 212 82 831 

MC-2 20 3 331 0 354 

MC-3 1,301 67 138 38 1,545 

MC-4 132 41 52 13 239 

MC-5 60 34 80 8 183 

MC-6 516 59 0 33 608 

MC-7 239 so 103 90 482 

MC-8 257 0 130 24 411 

MC-9 60 7 19 4 90 

sc.:.1 127 o· 27 17 172 

Total 3,185 3Z7 .1,092 309 4,913 

The level of current residential development was estimated based on an existing 
population of 16,219 persons. Current commercial and industrial development was 
estimated from aerial photographs. Development levels for 1997 were based on a 
projected annual growth .rate of about 4 percent. Buildout development levels are dictated 
by the Comprehensive Land Use Plan. A summary of current, 5-year, and buildout 
development levels is shown in Table 8. 
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Table I 
De'felopm~t Summary 

c..mm 5-Year 
Type ol De'felopmeat (1992) (1991) Buildout 

Low-Dmsity llesidaatial (units) 3.033 3.~32 38.225 

Low-Density Resideo.tial (acres) 978 l,04S 3,18S 

Hiah-Deosity Residentiil (units) 2,974 3,758 8,175 

Hip-Density ReiidentJal (actcB) 204 235 327 

Commercial/Industrial (acres) 413 522 1,092 

In this analysis, residential development is generally expressed in dwelling units. Each 
dwelling unit has an average of 2. 7 residents, according to 1990 data from the U.S. 
Census of Population and Housing. 

The source of sanitary flow and its entry point to the collection system depend on the 
distribution of residential dwellings and commercial and industrial development. The 
distribution of development in Woodburn was determined from the land use planning map 
and a 1990 aerial photograph. Half of the development increases expected by 1997 were 
distributed based on building permit information provided by the Woodburn Planning · 
J)epartment. The remaining 5-year development was distributed evenly as in-fill 

· thrpughout the sub-basins that were not fully built out. The amount of development in 
each sub-basin is listed for current and buildout conditions in Appendix C and for 5-year 
conditions in Appendix D. 

-Sanitary Contributions. The following average sanitary contributions were used in 
conjunction with land use characteristics to determine the averag~ flow rate from each 
drainage basin: · 

• 
• 

Low-Density Residential 
High-Density Residential 

100 gallons per capita per day (gpcd) 
. 100 gpcd . 

• · Commercial and Industrial 3,000 gallons per acre per day (gpad) 

The magnitude of the residential sanitary contribution was estimated from the flow data 
presented in Technical Memorandum F4-1 . Based on historical records and published 
values, a sanitary contribution of 3,000 gpad seems appropriate for the commercial and 
industrial development typically found in Woodburn. 

Peaking Factors. Sanitary sewerage flows vary greatly throughout the typical day. The 
extreme low flows usually occur between 2 and 6 a.m. , and the peak flows occur during 
the daylight hours. The ratio of sanitary flow at a specific time of day to the average 
daily sanitary flow is called the san_itary peaking factor. 
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Because SAM simulates collection system operation over a 24-hour period, a series of 
sanitary peaking factors is required to calculate the variation in ~tary flow expected 
throughout the day. A sanitary peaking factor curve that correlates sanitary peaking ( ~·· .. 
factor and time of day was generated from actual system flow data. The curve is shown 
in Figure 7 and fucorporates n'laXimum and minimum sanitary peaking factors of 2.4 and 
0.1, respectively. 

IDflltratlon and Inflow. III is the extraneous component of '!VUtewater flow. Infil­
tration occurs when groundwater leaks into the sanitary sewerage collection system 
·through such defects as cracked or broken pipe, defective pipe joints, or dilapidated man­
boles. Inflow occurs when stOrm runoff flows directly into the sanitary sewerage. system 
at storm sewer cross connections, roof and foundation drains, catch basins, or faulty or 
submerged manholes. III rates vary with the duration and intensity of rainfall and the 
level of existing groundwater. 

Current III rates for the Woodburn sanitary sewerage collection system were estimated 
using actual system flow data. The peak III rates presented in Technical Memorandum 
F4-1 for the six drainage areas were rounded to the nearest 500 gpad for use in SAM. 
The resulting III rates are shown in Table 9. III is represented at a constant rate during 
the 24-hour flow simula:tion period of the collection system model. 

Table' 
Peak Ill Rates in the Woodburn Service Area 

Peak Ill Rate 
Drainqe Area (gpad) 

West Woodburn and West of 1·5 4,000 

North Woodburn 5,000 

Central Downtown Woodburn 8,000 

South W oodbum 1,500 
. . 

Southeast W~bum 3,500 

}llortheast W oodbum 4,000 

Weighted Average 4,000 

A peak III rate of 1,500 gpad was used in the model for the additional land area served 
with sanitary sewers under the 5-year and buildout conditions. This rate is reasonable for 
sewers built using modern pipeline materials and construction techniques. 

Modeling Results 

Output from SAM was reviewed to identify por..ions of the collection system that may r.ot 
have the capacity to convey peak flows under the current, 5-year, or buildout conditions. 
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Figure 7 
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An under-cipacity pipeline may not inherently pose an operational problem, however. 
Surcharge or backup of flow upstream of the pipeline may create enough head or pressure 
to force the flow past the restriction. Operational problems result when the level of ( : . 
surcharge required to produce the required head reaches an elevation where system · 
overflow may occur. · 

SAM output indicates the potential for system overflow when the hydraulic gradeline or 
water surface elevation at a manhole location reaches the rim elevation of the manhole. 
If there are low structures or basements in the area, overflow may actually occur before 
the water surface elevation reaches the manhole rim elevation. 

This section presents the peak system flows for the current, 5-year, and buildout 
conditions. Corresponding statistics regarding pipeline capacity, surcharge, and overflow 
are also presented. In some cases~ surcharge or overflow is the result of downstream 
backwater effects rathet: than a capacity limi~tion of the particular pipeline segment. 

SAM input for the current condition reflects an instantaneous peak system flow of 12.9 
. mgd. Routing effects simulated by the model attenuate this flow to a peak of 12 mgd at 
the Mill Creek pump station. A breakdown of input flow is shown by drainage basin in 
Table 10. 

Table 10 
Current (1992) Peak Flows 

Peak Sanitary Flow Peak Ill Flow Peak Total Flow 
Drainage Basin (mgd) (mgd) (mgd) 

MC-1 0.14 0.44 0.58 

MC-2 0.66 1.17 1.83 

MC-3 1.23 2.37 3.61 

MC-4 0.34 0.69 1.03 

MC-5 0.56 0.56 1.12 

MC-0 0.13 0.24 0.37 

MC-7 0.87 1.75 2.62 

MC-8 0.05 0.32 0.36 

MC-9 0.20 0.32 0.52 

SC-1 0. 14 0.69 0.83 

Total 4.32 8.56 12.87 . . - · . ..... _ 
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According to the hydraulic analysis; most pump stations and trunk and interceptor lines ·in 
the Woodburn collection system have sufficient capacity to convey current peak flow. 
The pump stations and pipelines that serve portions of central downtown Woodburn and 
north Woodburn are the only facilities that require improvement to provide the increased 
hydraulic ·capacity necessary to c:Onvey current peak flow. Tables 11 and 12 summarize 
the performance of Woodburn's pump stations and collection system·pipelines under 
current peak flow. Pump stations and pi~es without sufficient capacity to convey 
peak flow are highlighted in Figure 8. A discussion of the analysis for each drainage 
basin is presen~ below. SAM output, which is the basis for the system analysis, is con-
tained in Appendix E. · 

Drainage Basin MC-1. Sewerage facilities in drainage basin MC-1 include the Mill 
· Creek pump station and most of the Mill Creek interceptor pipeline, which serves south 

Woodburn. According to the hydraulic analysis, peak flow exceeds the rated capacity of 
the Mill Creek pump station by an estimated 43 percent. A capacity upgrade of the pump 
station is currently underway. Peak flow also exceeds the capacity of a 36-inch diameter 
pipeline located near the City compost dump. The capacity of the line is limited by its 
slope. No operational problems are expected to occur, as slight surcharge will force the 
peak flow though the line. 

Drainage Basin MC-l. Sewerage facilities in drainage basin MC-2 include pump 
station 2 and pipelines that serve northeast Woodburn. In the analysis, peak flow ex­
ceeded the rated capacity of the pump station, which is located on Industrial A venue, by 
an estimated 16 percent. City staff should monitor the operation of pump station 2 
during wet-weather conditions to determine whether it will require additional capacity. 
Peak flow exceeds the capacity of two 10-inch diameter pipelines along Progress Way. 
The capacity of each line is limited by its slope. No operational problems are expected 
to occur, as slight surcharge will force the peak flow though the lines . 

. Drainage Basin MC-3. Sewerage facilities in drainage basin MC-3 include a pump 
station on Santiam Drive and pipelines that serve central .downtown Woodburn. Accord­
ing to the analysis, peak flow exceeds the capacity of 36 pipeline segments in this basin, 
28 of which are located on the basin's main trunk line. This line reaches nearly 7,000 
feet from the Mill Creek interceptor upstream through downtown Woodburn to Lincoln 
Street. Line sizes range from. 10 to 16 inches in diameter. The City staff has observed 
excessive surcharge of this line in the past. The line is expected to cau~ continuing 
operational problems until its capacity is increased or flow relief is provided. Other lines 
in the basin along Hayes Street and Cascade Drive will operate under slight surcharge 
during peak flow but should cause no operational problems. 

Drainage Basin MC-4. Sewerage facilities in drainage basin MC-4 include pipelines that 
serve the downtown area east of Front Street. According to the analysis, the pipelines in 
this basin have adequate capacity to convey the current peak flow . 

Drainage Basin MC-5. Sewerage facilities in drainage basin MC-5 include pipelines 
serving the south downtown area just north .of Cleveland Street. The analysis indicates 
that these pipelines have adequate capacity to convey the current peak flow. 
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Table 11 
Pump Station Performance, Cumnt (lm) Conditions (~·- ' 

Capacity Ratina Current Peak :now 
~P Station (apm, acept u noted) (Jpm, except u noted) Penmt Capacity 

Ps-1 150 376 251 

Ps-2 128 156 122 

PS-3 150 167 112 

Ps-4 150 449 60 

Ps-5 200 111 56 

Ps-6 120 92 76 

PS.7 N/A 365 N/A 

Ps-9 300 348 116 

Ps-1o 450 0 0 

Mill Creek 8.4 mgd 12.0 mgd 143 

Table U 
Trunk and lnten:eptor Line Performance, Current (1992) Conditions ( 

Lines Percent or Lines Potential 
Drainage Basin Ova- Capacity Surcharged OTedlow 

MC-1 1 3 No 

MC-2 2 35 No 

.MC-3 36 94 Yes 

MC-4 0 .0 No 

MC-5 0 0 No 

MC-6 0 0 No 

MC-7 13 50 Yes 

MC-8 0 0 No 

MC-9 0 0 No 

SC-1 0 0 No 

Total 52 36 -
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Dralnaae Basin MC-6. Sewerage facilities in drainage basin MC-6 include the upstream 
end of the Mill Creek interceptor and other pipelines serving sou~ W oodbum. _ ( ., ..... . 
According to the analysis, the pipelines have adequate capacity to convey the current 
peak flow. 

Draina&e Basin MC-7. Sewerage facilities in drainage basin MC-7 include pipelines 
serving north Woodburn and pump.stations 1, 2, and 3, located on Vanderbeck Way, 
Jansen Way, and Rainer ROad, respectively. Peak flows ex~ the rated capacities of 
pump stations 1, 2, and 3 by an estimated 151, 22, and 12 percent, respectively. City 
staff should monitor the operation of the pump stations (especially pump station 1) during 
wet-weather conditions to determine whether they will require upgrade. Peak flow ex­
ceeds the capacity of a portion of the basin's main trunk line that reaches nearly 4,000 
feet along Highway 214 and up Astor Way. This portion of the trunk line is 12 inches in 
diameter and is expected to cause operational problems until its capacity is increased or 
flow relief is provided. 

Drainage Basin MC-8. Sewerage facilities in drainage basin MC-8 include pipelines that 
serve northeast Woodburn near Mill Creek. According to the analysis, the pipelines in 
this basin have adequate capacity to convey the current peak flow. 

Drainage Basin MC-9. Sewerage facilities in drainage basin MC-9 include pump 
station 7 and pipelines serving a small area in east Woodburn. Although the rated 
capacity of the pump station (located on Greenview Drive) is unknown, it has 20- · 
horsepower pumps that probably provide adequate capacity to convey the expected peak 
flow. According to the hydraulic analysis, the pipelines have adequate capacity to convey ( 
the current peak flow. 

Drainage Basin SC-1. Sewerage facilities in drainage basin SC-1 include pump 
stations 4 and Sand pipelines serving the area of Woodburn that lies to the west of 
Interstate 5. According to the analysis, the pump stations and pipelines in this basin have 
adequate capacity to convey the current peak flow. 

5-Year (1997) Conditions 

Increased development and a growing service area are expected to increase the peak 
system flow an additional 1.2 mgd by 1997. SAM input for the 5-year condition reflects 
a peak system flow of 14. 1 mgd. Routifig effects simulated by the model attenuate this 
flow to a peak of 13 · mgd at the Mill Creek pump station. Peak sewage flow is shown· by 
drainage basin in Table 13. 

According to the hydraulic system arialysis, increased flow under the 5-year condition is 
not expected to cause operational problems in addition to those identified for current 
conditions, but those problems are expected to get worse. Tables 14 and 15 summarize 
the performance of pump stations and trunk and interceptor lines under 5-year peak flow 
conditions. 
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Drainaae 
Basin 

MC-1 

MC-2 

MC-3 

MC-4 

MC-S 

MC-6 

MC-7 

MC-8 

MC-9 

SC-1 

Total 

Pump Station 

PS-1 

PS-2 

PS-3 

PS-4 

PS-5 

PS~ 

PS-7 

PS-9 

PS-10 

Mill Creek 

IOOJ2FE7.PDX 

Table 13 
5-Year (1991) Pfak Jlows . 

Peak Sanitary Jlow Pfak Ill Flow 
(mgd) (mgd) 

0.39 0.69 

0.71 1.18 

1.51 1.70 

0.41 0.79 

0.59 0.64 

0.28 0.66 

1.04 1.41 

0.25 0.33 

0.22 0.32 

0.24 0.69 

5.68 8.41 

Table 14 
Pump Station Perfonnance, 5-Year (1997) Conditions 

Capadty Rating Current Peak F1ow 
(gpm, except as noted) (gpm, except as noted) 

150 382 

128 152 

150 170 

750' 
.. . 

514 

200 44 

120 104 

N/A 374 

300 367 

450 0 

8.4 mgd 13.0 mgd 

24 

Peak Total Flow 
(mgd) 

1.08 

1.89 

3.27 

1.20 

1.23 

0.94 

2.45 

0.58 

0.54 

0.92 

14.09 

Percent Capacity 

255 

119 

113 

69 

22 

87 

N/A 
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' Table 15 
Tiwak ancllntauptor Line Perfoi'IDUICe, 5-Year (lWI) Conditioas 

Lines Perant ol Unts Potaatial 
Drainage Basin OYer Capacity Sw'dlarged OYerflow 

MC-1 1 3 No 

MC-2 3 35 No 

MC-3 36 94 Yes 

MC-4 0 0 No 

MC-S 0 0 No 

MC-6 0 0 No 

MC-7 13 so Yes 

MC-8 0 0 No 

MC-9 0 0 No 

SC-1 0 0 No 

Total 27 36 -

Buildout Conditions 

SAM input for the buildout condition reflects a peak system flow of 38.7 mgd. Routing 
effects simulated by the model attenuate this flow to a peak of 35.2 mgd at the Mill 
Creek pump station. Peak sewage flow is shown by drainage basin in Table 16. 

The performance of the collection system trunk and interceptor lines under buildout peak 
flow is summarized in Table 17. The results of the hydraulic analysis for buildout 
conditions are intended to serve as a tool for long-range system planning. Because the 

. service life of sanitary sewers is typically 50 years or more, a line should be sized to 
convey. buildout flow when it is replaced. Pump stations and pipelines without Sufficient 
caJ)acity to convey peak flow are highlighted in Figure 8. · 

The magnitude of peak flow in portions of the trunk and interceptor system may change 
if certain design criteria change. Flow predictions could also be affected by changes in 
zoning regulations, sewerage service area, sanitary contributions, peaking factor, or III 
rates. These planning criteria should be monitored and the hydraulic model of the 
collection system should be updated regularly as part of the City's ongoing capital im­
provements planning process. 

Wastewater Treatment Plant Location 

The results of the hydraulic anal:t·sis ~how that location of a second wastewater treatment 
plant in west or south Woodburn would be most cost-effective with respect to collection 

10012FE7.PDX 
Volume 1 ----
Page 592 

25 

( 



Table 16 
• Buildout Peak nows 

Peak Sanitary now Peak 111 now Peak Total flow 
Drainage Basin (mgd) (Jill d) <mad) 

MC-1 4.21 1.43 5.63 

MC-2 1.33 1.26 2.59 

MC-3 8.69 4.06 12.75 

MC-4 1.43 0.15 2.18 

MC-5 1.03 0.60 1.63 

MC-6 3.63 0.91 4.55 

MC-7 2.32 1.95 4.27 

MC-8 1.93 0.82 2.74 

MC-9 0.49 0.33 0.83 

SC-1 0.82 0.69 1.51 

Total 25.87 12.79 38.6 

Table 17 
Trunk and Interceptor Une Perfo~ Buildout Conditions 

Lines Percent of Lines Potential 
Drainage Basin Over Capacity Surcharged Overflow 

MC-1 29 89 Yes 

MC-2 11 65 Yes 

MC-3 48 97 Yes 

MC-4 3 23 No 

MC-5 2. 14 No 

MC-6 7 56 No 

MC-7 19 50 Yes 

MC-8 6 88 No 

MC-9 0 0 No 

SC-1 0 0 No 

Total 125 59 -

Volume 1 ----
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system improvements. Location of a second treatment plant in west Woodburn would 
relieve flow through the trunk line that serves central do\vntown Woodburn. This line 
currently shows capacity limitations and will require improvement to increase hydraulic 
capacity if the flows are not reducecl. Altemativ~ly, location of a second treatment plant 
in south Woodburn would relieve flow through the Mill Creek. interceptor that r'erves that 
area. · Buildout peak flow will exceed the capacity of this line if flows are not reduced. 
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City of Woodburn • • Fecllltlee Plan 
Modeled C'>llectlon Syetem Inventory 

Manhole 

Ill 

PS-MC 

MC1·005 

MC1 ·010 

MC1 ·015 

MC1 ·020 

MC1 ·025 

MC1-030 

MC1 ·035 

MC1-040 

MC1-045 

MC1·050 

MC1-055 

MC1·060 

MC 1..065 

MC1-070 

MC1..075 

MC1·080 

MC1..085 

MC1·090 

MC1-095 

MC1 ·1 00 

MC1·105 

MC1 · 1 10 

MC1-115 

MC1·120 

MC1·125 

Upstream 

Invert 

(elev.) 

137.53 

142.20 

142.37 

142.55 

142.75 

142.85 

143.61 . 

143.99 

144.26 

144.54 

144.66 

145.17 

145.88 

146.16 

146.48 

146.74 

147.32 

148.22 

148.66 

149.11 

149.38 

150.43 

151 .46 

153 .76 

154.30 

Rim 

(elev.) 

151 .5 

159.3 

159.3 

153 .3 

153.6 

154. 1 

155.3 

156.7 

156.0 

160.6 

165.2 

162.0 

158 .7 

160.3 

160.8 

161.2 

. 159.0 

160.5 

161.4 

161 .8 

165.4 

165.8 

164.1 

165.9 

166.0 

INVENTRY.XLS 

Downatreem 

Manhole I Invert 

(I) (elev.) 

STP 

PS·MC 137.16 

MC1-00S 137.53 

MC1·010 142.20 

MC1 -015 142.37 

MC1-020 142.55 

MC1 ·025 142.75 

MC1 -030 142.85 

MC1-035 143.61 

MC1·040 143.99 

. MC1-045 144.26 

MC1 ·050 144.54 

MC1-055 144.66 

MC1 ·060 145.17 

MC1-065 145.88 

MC1 -070 146.16 

MCl-075 146.48 

MC1..()80 146.74 

MC1 ·085 147.32 

MC1·090 148.22 

MC1 ·095 148.66 

MC1·100 149. 11 

MC1·105 149.38 

MCl-110 150.43 

MCl-115 151.46 

MC1·120 153.76 

Length 

Ch) 

11,015 -

32 

404 

12 

172 

275 

709 

366 

320 

170 

200 

90 

301 

419 

69 

275 

228 

125 

226 

388 

309 

344 

105 

94 

359 

148 

"0ge 1 

' 

Pipe 

Diameter I Materiel 
On) (type) 

18-FM 

30 

30 

36 

36 

36 

36 

36 

36 

27 

27 

27 

27 

27 

27 

27 

27 

24 

24 

24 

24 

24 

24 

18 

18 

15 
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A .. 
(veart 

1980 

1985 

1985 

1985 

1985" 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

Now 

B 

A,C 
A,C 

A,C 

A.C 

A,C 

A,C 
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City o,f Woodburn - - FecWtlee Plan 
Modeled Collection S'(8tem Inventory 

Upetreem 

Menhol• Invert 

(I) (alev.) 

MC1 - 130 154.91 

MCl-135 158.36 

MC1-140 158.96 

MC1-145 163.23 

MC1 -150 164.20 

MC1-155 165.51 

MC1 -1 eo 166.08 

MC1 : 165 166.78 

MC1-170 166.91 

MC1 -175 167.59 

MC1 - 180 169.06 

MC2-005 159.55 

MC2-010 159.83 

MC2-015 160.09 

MC2-020 160.38 

MC2-025 160.65 

MC2-030 161.19 

MC2-035 162.14 

MC2-040 162.80 

MC2-045 163.66 

MC2-050 164.61 

MC2· 105 164.14 

MC2-1 10 166.26 

MC2-115 167.62 

MC2-1 20 168.84 

MC2-1 25 169.92 

Downetream 

Rim Manhole Invert 

(elev.) (#) (elev.l 

164.1 MC1-125 154.30 

165.5 MC1-130 154.91 

165.4 MC1 -135 158.36 

175.5 MC1 · 140 158.96 

170.0 · MCl-145 163.23 

174.1 MC1 -1 50 164.20 

170.8 · MC1 -155 165.51 

172.2 MC1-160 166.08 

170.8 MC1 -165 188.78 

112.1 MC1 -170 166.91 

113.3 · MC1-175 167.59 

179.0 MC1-010 142.20 

180.2 MC2-005 159.55 

179.8 MC2-010 159.83 

179.4 MC2-015 160.09 

179.7 MC2-020 160.38 

180.0 MC2-025' 160.65 

181 .2 MC2-030 Hl1 .19 

181.7 MC2-0JS 182.14 

181.7 MC2-040 162.80 

182.7 MC2-045 163.66 

181 .8 MC2-030 161 .19 

181 .1 MC2-105 164.14 

180.0 MC2-110 166.26 

180.0 MC2-115 167.62 

180.0 MC2-120 168.84 

\.~:.. .- . ./ 

:NTRY.XLS PDX278. 3/3/93 

• 

PI De I length Dlemeter Matert.f Age ... 
(ftl (in) (tvPe) (veer) 

72 15 - 1985 

68 10 - 1985 

184 8 . - 1962 

452 8 - 1962 

244 8 - 1962 

269 8 1973 

85 8 - 1973 

240 8 - 1873 

50 8 - 1873 

231 8 - 1973 

438 8 - 1973 

77 18 - 1975 

206 18 -- 1975 

339 18 -- 1875 A C 

375 18 -- 1975 

242 18 - 1975 AC 

497 18 - 1975 

500 18 - 1975 

500 12 - 1975 

515 12 - 1975 

520 12 - 1975 

563 10 - 1974 

280 10 ·- 1974 

451 10 - 1974 A C 

400 10 - 1974 A. C 

349 10 - 1974 A. C 
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City of WCX'dbum • • FaciUtlea Plan 
Modeled Colt.ctlon Sy.tam Inventory 

Upatream 

Manhole Invert 

(I) (olev.) 

MC2·130 170.81 

PS-9 -· 
MC3-005 144.49 

MC3.010 145.23 

MC3-015 153.49 

MC3-020 154.51 

MC3·025 157.58 

MC3·030 158.45 

MC3-035 159.50 

MC3-040 160.52 

MC3-045 162.82 

MC3-050 165.06 

MC3-055 165.11 

MC3-060 165.84 

MC3·065 166.03 

MC3-070 166.19 

MC3-075 166.29 

MC3-0SO 188.55 

MC3.085 166.64 

MC3-o90 186.93 

MC3.095 167.37 

MC3·100 167.84 

MC3-105 168.80 

MC3· 110 169.58 

MC3-115 170.28 

MC3-120 170.98 

Rim 

(olov.) 

178.0 

--
157.7 

159.1 

157.3 

160.0 

186.5 

172.9 

169.0 

169.8 

174.9 

180.0 

180.4 

180.6 

180.2 

180.6 

177.4 

179.1 

179.8 

178.0 

177.9 

180.0 

182.1 

183.4 

182.3 

181.8 

INVENTRY.XlS 

Downatraam 

Manhole lnwrt IAngth 

Ill (elav.) (ft) 

MC2·125 189.92 300 

MC2·130 170.81 782 

MC1.040 143.99 80 

MC3-005 144.-iS 30 

MC3-010 . 145.23 132 

MC3-015 153.49 481 

MC3·020 154.51 365 

MC3-025 157.58 104 

MC3·030 158.45 213 

MC3·035 159.50 210 

MC3·040 180.52 338 

MC3-045 162.82 313 

MC3-050 165.08 20 

MCJ-055 185.11 <405 

MC3-060 165.84 156 

MC3·065 168.03 245 

MC3·070 186.18 266 

MC3.075 I 188.29 2-iS 

MC3·080 168.55 252. 

MC3-085 188.84 158 

.MC3-090 188.93 283 

MC3-095 187.37 3<40 

MC3-100 167.84 280 

MC3-105 168.80 · 280 

MC3·110 169.58 258 

MC3-115 170.28 312 

~.,, 3 
; 
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• 

PIN 

Diameter Materiel " .. .... 
(In) (type) (year) 

10 - 1974 AC 

8-FM 1974 
I 

18 - 1885 

12 - 1885 . I 
16 1980 

10 - 1980 

11 - . . 1980 A,C 

18 - 1180 

14 - 1880 

14 AC 1980 
I 

12 AC 1900 

12 AC 1880 I 
I 

18 AC 1900 

16 AC 1800 . 
18 AC 1180 

18 AC 1980 

15 AC 1980 

HS AC 1180 

16 AC 1180 

HS AC 1880 

16 AC 1880 

11 AC 1880 

10 - 1961 

10 - 1960 

10 ·- 1975 

10 1975 
- - --

----,._ 
' 
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City of Woodburn • • Facllltlea Plan 
Modeled Collection System Inventory 

Up•tream 

Manhole Invert 

(I) (elev.J 

MC3·125 171.40 

MC3-130 172.06 

MC3· 135 173 .13 

MC3·140 174.14 

MC3·145 175.28 

MC3-150 176.84 

MC3· 1b5 178 .72 

MC3-160 179.12 

PS-4 ... 

MC3-205 159.68 

MC3-210 159.71 

MC3·t1 5 159.87 

MC3· 220 160.09 

MC3-225 160.52 

MC3·230 161.57 

MC3-305 170.51 

MC3·310 171 .68 

MC3-315 174.37 

MC3-320 171.52 

MC3-325 172.45 

MC3·330 173.09 

MC3-335 174.22 

MC3-340 171.80 

MC3·345 173.14 

MC3-350 172.21 

MC3-355 173.24 
-

Downatreom 

Rim Manhole Invert 

(elev.) (I) (olev.) 

182.5 MC3·120 170.98 

182.5 MC3·125 171 .40 

183.6 MC3·130 172.06 

183.3 MC3·135 173.13 

182.7 . MC3-140 174.14 

180.9 .MC3·145 175.28 

181.9 MC3-150 178.84 

182.8 MC3· 155 178.72 

-- MC3-160 179.12 

175.0 MC3-035 159.50 

174.3 MC3·205 159.66 

174.3 MC3-210 159.71 

173.5 MC3·215 159.87 

173.8 MC3·220 160.09 

175.4 MC3-225 160.52 

182.5 MC3·060 165.84 

. 182.6 MC3-305 170.51 

183.2 MC3·310 171.68 

181.1 MC3-065 188.03 

181.9 MC3·320 171.52 

181.0 MC3·070 186. 19 

182.3 MC3-330 173.09 

180.0 MC3·075 188.29 

181.3 MC3-340 171.80 

178.9 MC3·080 186.55 

180.0 MC3·350 172.21 

\~~-~/ 

.NTRY.XLS PDX2787· 3/3193 

• 

Pho 

Lanoth Diameter Materiel Age Notee 
(ft) (In) (typo) (year) 

140 10 - .1975 

289 10 - 1978 

300 10 ·- 1978 

266 10 - 1970 

260 10 ·- 1975 

389 10 -· 1975 A 

470 8 - - AC 

' 100 8 - - A 

4225 8-FM - 1987 

225 10 ... 1954 A 
65 10 -· 1954 . A C 

237 10 -- 1954 A C 

307 10 -- 1954 

lOIS 10 -- 1954 

500 10 - 1954 

260 15 - -
280 12 . - -
285 10 -- -
260 18 -- -
260 10 ... -
260 10 - -
260 10 . - -
265 12 - -
260 10 - -
260 14 ·- -
260 .~~J±.~-- -

... -
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City of Woodburn - - Fecllltle• Plan 
Modeled Collection a.,.tem ln..,.ntory 

Up•tream 

Manhole ln'"rt 

II) (elev.) 

MC3-360 174.32 

MC3-365 175.85 

MCJ-370 173.20 

MC3-405 168.65 

MC3-410 169.87 

MC3-415 170.52 

MC3-420 171.30 

MC3-425 172.53 

MC3-430 173.22 

MC3-435 173.49 

MC3-440 174.39 

MC3-445 174.78 

MC3-450 175.28 

MC3-455 176.39 

PS-10 --
MC3-505 174.17 

MC3-510 174.73 

MC3-515 178.07 

MC3-520 178.07 

MC3-525 179.46 

PS-6 --
MC3-605 168.48 

MC3-610 168.93 

MC4-00S .158.14 

MC4-010 162.66 

MC4-015 164.00 

Rim 

(elev.) 

180.4 

182.4 

181 .0 

179.5 

181 .8 

182.8 

182.3 

184.2 

183.9 

183.8 

183.3 

183:6 

184.0 

183.7 

--
183.0 

182.1 

183.8 

183.6 

183.9 

---
182.5 

182.0 

172.2 

170.1 

175.8 

INVENTRY.XLS 

Down•tream 

Manhole lnwrt Length 

(I) (elev.J (ft) 

MC3-355 173.24 280 

MC3-360 174.32 280 

MC3.085 188.&4 255 

MC3·100 187.84 455 

MC3-405 168.65 530 

. MC3-410 189.87 470 

MC3-415 170.52 425 

MC3-420 171.30 424 

MC3-425 172.53 220 

'MC3-430 . 173.22 547 

MC3-435 173.49 427 

MC3-440 174.39 225 

MC3-445 174.78 285 

MC3-450 175.28 313 

MC3-455 178.39 4,4-40 

· MC3-435 173.49 85 

MC3-505 174.17 127 

MCJ-510 174.73 443 

MC3-515 178.07 500 

MC3·520 178.07 449 

MCJ-525 179.48 535 

MCJ-100 167.84 48& 

MCJ-605 188.48 344 

MC1-080 146.74 318 

MC4-005 156.14 119 

MC4-010 162.66 98 

~e6 
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• 

Pipe 

Dlametet' Meteriel . Ate Notee 
(in) (type) (veer) 

12 - ' -
10 - -
10 - -
12 AC 1980 

10 AC 1980 

10 AC 1980 

10 - 1963 

10 - 19&3 

10 -- 11&3 

' 10 -- 1905 I 

10 ... 1905 

10 - 1915 i 

• 10 - 1915 

10 - 1915 

8-fM PVC 1992 

8 - 1915 

8 - 111& 

8 - 190& 

8 -- 1915 

8 - 1915 

4-fM - 1961 

12 - 1980 

12 - 1980 A C 

10 - 1954 

10 - 1954 

10 -·- 19~ 
~ 

-~ 



.. 
I ••• .. . 

\ . . : 
~ 

' 
City of Woo6um • • F.elhlee P1en 

~am 

Menho!e fnwrt Rim 
.. 

Cit (elev.l (elev.) 

MC4-020 185.45 111.4 

MC4-025 ' 187.01 179~8 

MC4-0~0 181.37 181 .3 

MC-4-035 189.83 183.0 

MC4-040 171.08 182.2 

.; MC4-045 172.52 •181.2 

M04-105 188.47 180.4 

· Meot-ffO• f87.88 180.3 

MC4-1H5 189.27 183.0 

MC4-120 170.41 .180.4 

MC4-125 171 .88 "181.7 

MC4-130 172.35 183.4 

MC4-135 173.08 183.9 
MC-4-140 173.92 183.9 

MC4-145 174.81 184.7 

MC4-20S 185.58 171".7 
. MC4-210 188.92 113.8 

MC4-215 181.42 175.!5 

MC4-220 189.95 177.3 

MCS.:OOS 155.87 188.0 

MCS-010 157.03 172.8 

MCS-015 16!5.48 175."8 

MCS-020 186.21 180.4 . 

MCS-025 187.10 111.7 

MCS-030 167.80 182.8 

MCS-035 168.43 183.0 

:· .. \ , . !] 
'-J 

INVENTRY.XLS 

Downetream 

Manhole lnwrt Length 

(I) Celev.) (ft) 

MC4-015 184.00 95 

MC4-020 185.45 ." 403 

MC4-025 187.01 402 

MC4-030 188.37 402 

MC4-03s 189,83 ,.gs 
MC4-040 171.08 478 

MC4-005 158.14 358 

MC4-105 H58.<t7 442 
MC4-110 ·187.86 4<45 

MC4-115 189.27 500 

MC4-120 170.41 210 

MC4-125 171 .66 275 

. MC4-130 172.35 105 .. 
MC4-135 173.08 332 

: MC4-140 173.92 274 

MC1-080 148.74 140 

MC4-205 185.58 287 

MC4-210 188.92 270 

MC4-215 188.42 334 

MC1-105 149.38 25 

MCS.OOS 155.87 85 

MCS-010 157.03 254 
. MCS-015 165.46 367 

MCS-020 166.21 422 

MC5-025 167.10 43 

MCS-030 167.80 501 

t - .. d 6 
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• 

PI De 

Diameter Materiel Aoe No'*- 1~ 
(In I !type) .!Y_ear) QJ 

10 ... 1954 

10 ... 1954 

10 ... 1954 

s 
~ ~ 
0 c:l 
>~ 

10 ... 1954 

10 - 1954 

. 10 ·- 1954 

10 ... 1955 

10 ... 1955 

10 ·- 1955 

10 ... 1955 · 

10 ... 1955 

10 ... 1955 

10 ... 1955 

10 CCP 1964 

10 CCP 19&4 

10 ... 1970 

10 -· 1970 

10 -· 1970 

10 - 1970 

12 ... 1955 

14 ... 1955 

12 . . .. 1955 

12 ... 1955 

12 -· 1955 

12 ... 1955 

12 ·- 1955 



City af Weollblm ··F...,_ Pten 
Modelett Coleotlon ayn.rn tnwntory 

MMhote lnwrt 

(I) Celev.) 

MC§.(MO 189.31 

MC5-045 18tU1 
I 

MCS-050 170.23 

MCS-05$ 170.98 

MCS-080 172.70 

MC!-085 174.27 

MCS-070 175.18 

Mes-.105 158.35 . 

MC5-1 10 185.90 

MCS-115 18!U1 

MCS-205· 187.18 

MCS-2'io 189.42 

MCS-215 171.71 

MC8-005 154.98 

MCS-010· 158.98 

MC~15 158.08 

MC&-020 158.41 

MC&-o25 158.?7 

MC6-o30 '· 1SI.18 

.MC&-035 . 19.71 

MC8-040 180.18 

MC$-045 180.85 

MCS-OSO 181.&3 

. MC&-055 181 ,74 

MCS-060 182.82 

MC&-105 158.15 

Rlrn 

(elev.) 

183.9 

184.3 

184.8 

185.4 

184.8 

183.8 

183.4 

184,8 . 

174.5 

178.8 

.178.1 

11.9.4. 

1a0.4' 

t87.8 ' 

185.7 

188.8 

181.0 

188.5 

172.1 

173 • .4 

174;0 

173.1 

173.8 

173.8 

174.4 

188.1 

~ 

INVENTRY .XLS 

DownetNarn 

Menhole 

(I) 

MC5-o35 

MC5-(M() 

MCS-045 

MC!S-OSQ · 

MCS-055 

MC!S-080 

MCS-Oe5 

MC1·110 

MC5-105 

MCs-110 

-MCs-110 

.MC5-2:05. .. 
:. MCS.210 

MC1· 120 

MCft-005 . 

MC&-010 

MCS.OtS 

MCS-020 

MCS-025 

MCS-020 

MCS-035 

MC8-o40··· 

MC~45 

MC8-050 

MC&-OSS · 

MC8-005 

lnwrt Length 

lelev.) (ft) 

188.43 ' 501 

189.31 210 

189.91 119 

170.23 248 

170.98 474 

172.7.0 500 

174.27 2.23 

150.43 25 

158.35 205 

185 .• 90 3-45 

. 185.90 248 

187.18 238 

189* . 242 

153.78 . 187 

154.98 408 

1!58,98 . 378 

158.08 . 74 

. 158.41 2.14 -
tsa;n 183 

1'59.18 159 

159.71 178 

180.18 222 

180.85 270 

181.83 40 

181.74 305 

154.98 58 

r .,.,e7 
/ ; ~~\ 
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• 

PIN 

Dlarn.ter Materiel Aoe Notee 

(In) (type) (year) 

12 -- 1955 

12 -- 1955 

12 --- 1955 

12 ·- 1955 
I 

10 - 1955 . 

10 --- 1984 

10 -- 1984 

10 - ·· 1970 

12 --- 1970 

·to -- 1970 

12 -- 1970 

12 ·- 1970 

10 ·- 1970 

18 . 1985 

18 - ... 1985 

18 ·- 1985 

18 -- 1985 

18 ... 1985 

18 ·- 1985 

18 1985 

18 1985 

18 -- 1985 

18 ... 1985 A, C 

~\~\ 
18 ·- 198 5 A,C 

18 - 1985 

10~---..~- ·- 1988 

~ e ::: ~ 
- OJ) 0 eo: 
:>-~ 
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City of Woodburn • • hcllltlea Pian 
Modeled Collection Syetem ln,.nt<>f'y 

Upatream 

Manhole Invert 

(II (elev.l 

MC&-110 163.58 

MC6- 1 15 164.23 

MC6- 120 165.44 

MC6-125 166.14 

MC&-130 166.53 

MC7-005 134.36 

MC7-010 136.01 

MC7-0 15 140.69 

MC7-0l0 145.40 

MC7-025 148.18 

MC7-030 151.44 

Mc7:o3s 154.07 

t-JIC7-040 155.36 

M C7-045 157.53 

MC7-050 159.73 

MC7-0S5 162.34 

MC7·060 163.62 

MC7-065 164.73 

MC7·0 70 165.51 

MC7-075 166.24 

MC7-080 166.96 

MC7-085 167.88 

MC7-090 168.40 

M C7-0 95 168.65 

MC7-100 169.43 

MC7-105 169.92 

Rim 

(elev.) 

175.4 

176.0 

179.2 

179.8 

180.5 

155.4 

155.1 

155.1 . 

154.7 

158.1 

180.6 

164.5 

165.9 

167.3 

170.3 

172.7 

174 .0 

174.9 

178.1 

178.4 

180.4 

181.9 

181 .2 

181 .0 

181 .6 

182.0 

'~./ 

.VENTRY.XLS 

Downatraam 

Manhole Invert Length 

(I) (elev.) (h) 

MC6-105 158.15 339 

MC6-110 163.58 282 

MC6-115 164.23 424 

MC6· 120 165.44 242 

. MC6-125 166.14 137 

PS-MC 133.68 33 

MC7-005 134.36 80 

MC7·010 136.01 228 

MC7-015 140.69 228 

MC7-020 145.40 224 

MC7-025 148.18 311 

MC7-030 151 .44 210 

MC7-035 154.07 165 

MC7-040 155.36 276 

MC7-045 157.53 495 

MC7-050 159.73 . 474 

MC7-055 162.34 257 

MC7-060 163.62 257 

MC7-065 164.73 179 

MC7-070 165.51 215 

MC7-075 166.24 280 

MC7·080 166.96 298 

MC7-085 167.88 213 

MC7-090 168.40 49 

MC7-095 ·168.65 48 
MC7· 100 169.43 478 

Page 8 

PDX21._ .F4 3/3/93 

' 

_pi~ 

Diameter M8tarial Aea NotM 
(in) (type) (war) 

10 - 1988 

10 ·- 1988 

10 -- 1988 

10 - 1880 

10 -- 1985 

24 - 1985 8 

24 - 1985 A C 

18 - 1985 AC 

18 - 1985 

18 - 1985 

18 - 1985 

18 - 1985 

18 - 1985 A C 

18 - 1985 I 

18 -· 1985 

18 ·- 1985 

18 - 1985 

18 - 1985 

18 - 1985 

18 - 1985 

18 - 1985 

18 - 1985 I 

18 -- 1985 ' 18 - 1985 ! 

' 

12 ·- 1980 

12 1980 ' -
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City of Woodburn • • Fadlltlea Plan 
Modeled Collection Syetem Inventory 

Upetreem 

Manhole Invert 

Ill (elev.) 

MC7-110 170.&4 

MC7· 115 171.23 

MC7-120 171.46 

MC7-125 171.88 

MC7-130 172.28 

MC7-135 172.57 

MC7-140 172.80 

MC7-145 173. 11 

MC7-150 173.80 

MC7-155 174.23 

MC7-160 174.48 

MC7-165 174.96 

MC7-170 175.47 

MC7-175 175.78 

PS-2 ---
MC7-180 176.27 

MC7-185 176.77 

PS-1 --
MC7-305 167.61 

MC7-310 168.81 

MC7-405 172.87 

MC7-4~0 173.52 

MC7-415 174.02 

MC7-420 174.58 

MC7-425 174.89 

MC7-505 174.36 

---

Rim 

(elev.) 

182.4 

182.8 

181.4 

181 .8 

181 .7 

181.4 

180.6 

181 .8 

182.5 

182.8 

182.3 

181.9 

182.3 

181.4 

-··-
181.7 

181.5 

-
181 .5 

182.4 

182.7 

181 .1 

180.6 

181.0 

180.7 

181 .9 

INVENTRY .XLS 

Downetream 

ManhoJ. Invert l.enfth 
(I) (elev.) CfU 

MC7-105 169.92 372 

MC7-110 170.64 . 372 

MC7-115 171.23 103 

MC7-120 171.46 177 

MC7-125 171.88 220 

MC7-130 172.26 220 

MC7-135 172.67 225 

MC7-140 172.80 215 

MC7-145 173.11 507 

MC7·150 173.80 317 

MC7-155 174.23 185 

MC7-160 174.46 413 

MC7-165 174.96 309 

MC7-170 175.47 220 

MC7-175 175.78 1 197 

MC7·175 175.78 275 

MC7-180 176.27 328 

MC7· 185 178.77 -
MC7-070 165.51 400 

MC7-305 167.61 500 

MC7-125 171.88 473 

MC7-405 172.87 420 

MC7-410 173.52 208 

MC7·415 174.02 204 

MC7·420 174.58 185 

MC7-410 j 173.52 220 
. 

.~9 
•\ 

' 

PI De 

Diameter MaterW 
lin) (type) 

12 -
12 -
12 AC 

12 AC 

12 AC 

12 AC 

12 AC 

12 AC 

12 --· 
12 -
12 -
12 ·-
12 -
12 -

4-FM -
12 -
12 --
- -
10 ·-
10 -
10 AC 

10 AC 

10 AC 

10 AC 

10 AC 

8 -

POX27874.F4 3/3/93 

A .. ,.,. .. 
19SO 

19SO 

19SO 

19SO . 

1981 

1961 

1981 

1961 

1963 

1983 

1963 

1963 

1963 

1983 

1968 

1983 

19&3 

1963 

-
-

19SO 

19SO 

1962 

1962 

1962 

-

reo... 

- A C 

' D 

~. . . , 

. 
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City of Woodburn o o FaciUtl .. Plan 
Mode!.d Collection Sy.tem Inventory 

UDetreem 

Manhole Invert 

(II (olov.l 

MC7o510 175.22 

MC7o51 5 176.38 

PSoJ -0 

. MC8°005 135.18 

MC8°010 136.93 
0 

MC8-015 138.03 

MC8..02D 13"8 .37 

MC8..025 138.70 

MC8°030 139.40 

MC8..035 14<>.10 

MC8o040 140.53 

PS-7 0 0 0 

MC9-005 162.59 

MC9-010 163.93 

MC9°015 165.74 

MC9..020 166.67 

sc1 ooo5 160.06 

SC1..010 160.82 

SC1..015 161.03 

SC1 o020 181 .36 

SC1 °025 162.32 

SC1 ·030 162.90 

SC1-035 163 .53 

SC1..040 164.99 

SClo045 166.1 7 

sc1-1o5 162.60 

Oownetreem 

Rim Manhole Invert 

(elov.l Ill (elev.l 

182. 1 MC7o505 174.36 

182.6 MC7o510 175.22 

00 0 MC7o515 176.38 

154.2 MC7o005 134.36 

155.7 · MCS-005 135.18 

155.0 MC8o010 136.93 

154.9 MC8..015 138.03 

154.8 MC8o020 138.37 

154.5 MC8o025 138.70 

154.0 MC8o030 139.40 

153.5 MC8-035 140.10 

000 STP ooo 

181.3 PSo7 161.68 

182.6 MC9o005 162.59 

182.4 MC9..010 163.93 

182.1 MC9o015 165.74 

174.4 PSo4 159.89 

176.5 SC1o005 160.06 

177.4 SC1 o010 160.82 

177 .5 SC1°015 161.03 

177.6 SC1 o020 161.36 

179 .1 ·SC1..025 162.32 

179.1 SC1..030 162.90 

180. 1 SC1 -035 163.53 

176.2 SC1 -040 164.99 

179.5 SC1o020 161 .36 

'<~:) 

VENTRY.XLS POX27 '- .. F4 3/3/93 

• 

Ppe 

Length Dl•met•r M•t.n.l Age NotM 
(hi lin I !twel (y.ar) 

370 8 -
422 8 

-0 1963 0 
120 15 0- 1987 

600 15 0- 1987 

500 15 0- 1987 

500 15 - 1987 A C 

500 15 1987 

500 15 - 1987 

497 15 0- 1987 

350 15 ·- 1987 

3.275 6oFM - 1972 

285 12 - - 8 

420 12 0-

269 10 - -
278 10 ·-
81 15 . ·-
371 15 - ' 
343 15 -
410 15 - -
325 15 --
396 15 - -
415 15 ·- ooo 

490 10 

442 10 - O oO 

340 10 - -

Page 10 
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City of-Woodoum • • Facllltla Plen 
Modeled Collec:11on Syetem ln-ntory 

UDatraam 

Manhole Invert 

Ill (elev.) 

SC1 -110 163.58 

SC1 -11 5 164.58 

SC1·120 165.26 

SC1 · 125 166.50 

SC1·205 161 .00 

SC1 -210 162.50 

SC1 ·215 164.46 

SC1-220 166.54 

SCl-225 168.56 

SC1 ·230 170.59 

SC1 · 235 173.04 

SC1 · 240 174.22 

PS-5 ... 
SC1 -305 160.42 

SC1 · 310 160.62 

Notea: 

A '"' Upatroulm Invert Elevation Estimated 

Rim 

(elev.) 

179.3 

177.3 

174.9 

177.2 

175.6 

173.4 

169.2 

169.6 

173.9 

177.1 

178.4 

180.3 

... 

175.0 

175.0 

8 • Down:nream Invert Elevation Estimated 

C • Upstree:-n Rim Elevation Estimated 

D • ~Air Pot" type Uft Station 

INVENTRY.XLS · 

Downatream 

Manhole Invert Length 

Ill (elev.) (ftl 

SC1 ·105 162.80 340 . 
. SC1-110 163.58 340 

SC1 -115 164.58 251 

SCt-120 165.26 370 

PS·4 160.63 115 

SC1-205 181.00 480 

SC1-210 182.50 380 

SC1 · 215 164.46 385 

SC1-220 168.54 375 

. SCl-225 168.56 375 

SC1·230 170.59 515 

SC1 -235 173.04 340 

SC1·240 174.22 750 

PS-4 180.24 90 

SC1 -305 180.42 99 

.~e 11 
' "· .'·~ 

PDX27874.F4 3/3/93 

• 

PI" 
Dl'emeter ........ Age NGIM 

(In) (type) (year) ~ 

10 - . -
10 -
10 - -
10 - -
1.2 - 1919 AC 

12 - 1919 AC 

12 1989 A C 

12 - 1989 A C i 
I 

12 - 1989 A.C 

12 - 1989 A.C 

·12 - 1989 A,C 

12 - 1989 AC 

&-FM - 1919 

12 - - A a.c 
12 - - A,C 

.......,...._,. 
"· · .. ' 1 
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~ t- Oty of Woodburn - - Facilities Plan 
<1Q - SUb-Basin lAnd Uee 
It> = 

3 
It> 

0\ 
01-
00 

Sub-Basin 

Number 

Basin MC-1 

MC1-030 

MC1.070 

MC1-115 

MC1-145 

MC1 -150 

MC1-155 

MC1· 170 

MCl-180 

STP 

Basin MC-2 

MC2.025 

MC2-<>35 

MC2.{).45 

MC2-<>50 

MC2-105 

MC2-110 

MC2-115 

MC2-120 

MC2-130 

PS.9 

Basin MC-3 

MC3-020 

. MC3-055 

MC3-105 

MC3-1 10 

Single-Family 

Ae8identlal 

(acres) 

0.0 

28.7 

0.0 

7.6 

15.2 

11.6 

11 .4 

11.6 

0.0 

8.4 

11 .4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.8 

1.8 

2.3 

AREA. XL$ 

Current (1990) Ina Served 

Multi-family Commercial/ Open Total 

Aealdentlal lnduatrlal !And Ilea 

(acres) '(acres) (acres) (acres) 

o.o 4.6 . 40.9 45.5 

1.5 10.1 4.3 44.6 

0.0 0.0 6.8 6.8 

0.0 0.0 5.2 12.8 

o.o 0.0 8.9 24.1 

o.o 0.0 . 0.2 11.8 

0.0 0.0 0.9 12.3 

0 .0 o:o 1.8 13.4 

0.0 0.0 0.0 o.o 

3.4 22.1 0.0 33.9 

0.0 14.1 0.0 25.5 

0.0 22.3 0.0 22.3 

0.0 19.1 0.0 11U 

0.0 25.0 o.o 25.0 

o.o 13.7 o.o 13.7 

. 0.0 27.1 o.o 27.1 

0.0 16.2 o.o 16.2 

0.0 24.6 0.0 24.6 

0.0 86.0 0.0 86.0 

0.0 13.9 5.2 19.1 

5.9 . o.o 0.0 1.7 

3.9 0.9 0.0 6.6 
3.4 o.o o.o 5.7 

,_ ... P~ge 1 
,, ! 

POX27874.F4 ;j/27/92 

• 

lJtlmatll IRltlld.ntt\ /v'ea SeNed 

Single-Family Muhi-flmlly Commen:Wf Open Toe.! 
Rnllientlal ~ lncMtMI l.llnd AIM 

{acres) (acres) (acres) .(acr") (aa.a) 

0.0 0.0 4.8 40.9 45..5 

28.7 1.5 10.1 4.3 +US 

0.0 o.o o.o 6.8 8.8 

7.6 o.o o.o 5.2 12.8 

15.2 0.0 . 0.0 8.9 24.1 

11.8 0.0 0.0 0.2 11.8 

11.4 0.0 0.0 0.9 12.3 

178.5 63.6 140.4 15.0 397.5 i 

218.9 o.o !56.5 0.0 275.4 

8.4 3.4 22.1 0.0 3U I 

11.4 o.o 14.1 0.0 25.5 

0.0 . 0.0 22.3 0.0 22.3 

0.0 0.0 <43.7 0.0 <43.7 

o.o o.o 25.0 o.o 25.0 

o.o 0.0 13.7 0.0 13.7 

o.o o.o 27.1 0.0 27.1 

o.o 0.0 18;2 . 0.0 18.2 

0.0 0.0 24.6 0.0 24.8 

' 0.0 0.0 121.7. 0.0 121.7 

0.0 o.o 13.9 5.2 19.1 

1.8 5.9 0.0 0.0 7.7 

1.8 3.9 0.9 0.0 e.e i 

2.3 3.4 0.0 
... 

0.0 5.7 

, -.....,.~~ 
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City of Woodburn • . Facilities Plan 
Sub-Basin Land Use 

Sub-Basin Single-Family 

Number Aealdontial 

(acres) 

MC3-115 4.7 

MC3-130 6.9 

MC3-1~5 6.6 

MC3-145 1.9 

MC3-1f.O 17.1 

MC3-205 6.4 

MC3-215 10.2 

MC3-220 0.0 

MC3-230 23.6 

MC3-305 0.0 

MC3-31~ o.o 
MC3-315 5.5 

MC3-320 0.0 

MC3-325 3.2 

MC3-330 0.0 

MC3-335 0.0 

MC3-340 0.0 

MC3-345 0.4 

MC3-350 0.0 

MCJ-365 3.2 

MC3-370 3.8 

MCJ-405 21 .1 

MC3-415 18.0 

MCJ.-430 4.2 

MC3-435 2.2 

MC3-440 7.7 

' · . .. { ':-.:. .. V 

AREA.XLS 

Current (1990) J!.rea Served 

Multi .family Commercial/ Open Total 

Aoaldontlal tndusmal land IRa 

(acres) · (acres) (acres\ !acres\ 

4.0 o.o 0 .0 8.7 

0.0 0 .0 0.0 6.9 

0 .0 12.6 0.0 19.4 

4.3 0 .0 0.0 6 .2 

2.0 24.6 11.4 55.1 

3.2 4.5 0.0 14.1 

0 .0 1.9 0.0 12.1 

12.5 0.0 0.0 12.5 

5.5. 8.0 0.0 37.1 

0.0 2.7 o.o 2.7 

0.0 2.0 o.o 2.0 

o.o 13.2 3.4 22.1 

0.0 1.8 o.o 1.8 

0.0 10.2 0.0 13.4 

0.0 2 .5 . 0.0 2.5 

o.o 6 .1 o.o 6.1 

3.4 o.o 0.0 3.4 

0.5 6.4 0.0 7.3 

1.8 0.0 0.0 1.8 

2.1 0.2 0.0 5.5 

3.9 . 0.0 0.0 7.7 

5.3 a.o 0.0 26.4 

0.7 0.0 0.0 18.7 

3.0 12.0 0 .0 19.2 

0.5 1.4 0 .5 4.8 

0.0 0.0 2.5 10.2 

Page2 

· ,: 1 .. 

PO: "4.F4 3/27/92 

.. , 

lltlmate fBulld.()ut} Area Sefwd 

Single-Family ~ ~I Open Tolllll 
Anldential Rllldeuu.l lnduntel LMd ArM 

(acres) (acrn} (acrn) (acrn) (Kiw) 

4.7 4.0 o.o 0.0 8.7 

6.9 0.0 0.0 0.0 u 
6.8 o.o 12.6 0.0 19.4 

1.9 4.3 0 .0 0.0 8.2 
17.1 2.0 . 38.0 11.4 ea..s 
6 .4 3.2 4.5 0.0 14.1 

10.2 0.0 1~ 0.0 12.1 

0 .0 12.5 o.o 0.0 12.!5 

23.6 5.5 8.0 0.0 37.1 

o.o 0.0. 2.7 0.0 2.7 

0.0 0 .0 2.0 0.0 2.0 
5.5 0.0 13.2 3.4 22.1 

0.0 o.o 1.8 0.0 1.8 

3.2 0.0 10.2 o.o 1&4 

0.0 0.0 2.5 0.0 2.!5 

0.0 0.0 8.1 0 .0 0.1 

o.o 3.4 o.o . 0.0 3.4 
0.4 0.5 6.4 o.o 7.3 

0.0 1.8 0.0 0.0 1.8 

3.2 ... 2.1 0 .2 0.0 5.5 

3.8 3.9 0 .0 0.0 7.7 

21.1 . 5.3 o.o o.o 21S.4 

18.0 0.7 0 .0 0.0 18.7 

4.2 3.0 12.0 0.0 19.2 

2.2 o.s 1.4 0.5 4.8 

7.7 0.0 o.o 2.5 10.2 



~< 
~ 0 

(J-1 -
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aty of Woodbum - - Facilities Plan 
Sub-Basin lMld Uae 

Sub-Buln Sing!H=amlly 

Number Residential 

(acres) 

MC3-445 s.s 
MCJ-450. 5.3 

MC3-455 5.7 

MC3-525 7.5 

PS-6 15.6 

PS-10 0.0 

Basin MC-4 

MC4-00S 2.7 

MC4-<l15 2.9 

MC4-<l20 3.2 

MC4-02S 1.6 

MC4-030 2.2 

MC4-035 0.2 

MC4-040 0.0 

MC4-045 39.7 

MC4-105 4.8 

MC4-115 17.1 

MC4-125 8 .4 

MC4-140 6.2 

MC4-145 6.4 

MC4-210 3.4 

MC4-215 2.1 

MC4-220 2.7 

BulnMC-5 

MC5-015 2.0 

MCS-020 0.0 

AREA.XLS 

Current (1990}/Vea Served 

Multi-Family ~I Open Total 

Residential Industrial land Ilea 

(acres) (acres) (acres} (aCfH} 

0.0 0.0 3.8 9.3 

1.1 0.0 0.0 6.4 

0.0 0.0 1.8 7.5 

0.0 0.0 3.2 10.7 

0.0 0.0 6.3 21.9 

0.0 o.o o.o o.o 

0.0 0.5 3.2 8.4 

5.4 0.4 0.9 9.8 

4.8 0.0 0.0 8.0 

"4.5 0.0 o.o 0.1 

6.9 o.o o.o 9.1 

1.9 3.6 0.0 5.7 

5.9 1.8 0.0 7.7 

6.6 12.2 o.o 58.7 

0.0 ·o.o o.o 4.8 

0.0 2.0 0.0 19.1 

0.0 5.9 0.0 14.3 

0.0 6.1 o.o 12.3 

0.0 6.1 o.o 12.5 

0.0 0.0 2.3 5.7 

5.2 0.0 0.0 7.3 

0.0 0.0 6.4 9.1 

14.2 0.0 u 22.8 
6.6 0.0 0.0 u 

-~83 .. ~ ... 
·' · ... I . .' 

PDX27874.F4 3/27/92 . 

• 

lllimate IBulltU'lut\ Area Serwd 

Slltg~H".mlly ~ ~I Open ToW 

Ae8ldentlal Aealdenlial ll1duRW LMd ,... 
(acres} (acres) (acres) (ac:fea) (laes) 

5.5 0.0 o.o 3.8 9.3 
5.3 1.1 0.0 0.0 8.4 

5.7 0 .0 0.0 t.8 7.5 

7.5 0.0 0.0 3.2 10.7 

15.0 0.0 0.0 8.3 21.8 

1108.9 o.o 0.0 0.0 1108.0 

2.7 0.0 0.5 3.2 8.4 

2.0 5.4 0.4. ().8 9.8 

3.2 4.8 0.0 0.0 e.o. 
1.6 4.5 0.0 o.o 8.1 

2.2 u 0.0 0.0 IU 

21.8 1.0 12.7 0.0 38.2 

0.0 5.9 1.8 0.0 7.7 

39.7 8.8 12.2 o.o . 58.7 

4.8 o.o 0.0 0.0 4.8 

17.1 . o.o 2.0 0.0 10.1 

8.4 o.o 5.9 0.0 . 14.3 

13.0 o.o 10.9 o.o 23.e 

8.4 o.o 8.1 o.o 12.5 

3.4 o.o o.o 2.3 5.7 

2.1 5.2 o.o 0.0 7.3 

2.7 o.o 0.0 8.4 9.1 

2.0 14.2 0.0 u 22.8 
0.0 e.e 0.0 0.0 e.e 

,,...-:-'\ 
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City of Woocibum - - Facilities PWl 
SutrBasln Ulnd lJ8e 

SutrBasln Single-family 

Number AealdentlaJ 

(acres) 

MC5-025 5.5 

MC5-035 ·o.o 

MC5-040 18.4 

MC5-050 4.3 

M~ 21.0 

MC5-070 2.6. 

MC5-110 0.0 

MC5-115 2.3 

MC5-215 0.0 

Baaln MC-6 
MQH)20 8.4 

M(;6.()30 24.1 

MC6-060 &4.0 

MC&-105 2.5 

MC&115 11.e 

MC&-130 10.7 

Basin MC-7 

MC7.o45 0.0 

MC7-055 2.0 

MC7.075 2.0 

MC7·100 0.0 

MC7-115 0.0 

MC7-120 10.9 

MC7-130 11 .4 

MC7·135 9.3 

MC7-1-40 2.3 

Current (1990) Area Served 

Multi-Family Commercial/ 

Residential lndu~lal 

(acres) (acres) 

9.1 0.0 

2.5 4.8 

0.0 3.0 

0.0 8.2 

o.o · 17.9 

0.0 2:o 

0.7 2.3 

0.0 14.1 

1.1 10.1 

0.0 o.o 
0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

o.o 0.0 

22.8 12.3 

4.0 14.5 

0.0 4.6 

0.7 25.5 

9.4 2.7 

0.0 0.0 

0.0 0.0 

o.o 0.0 

0.0 0.0 

Open 

Land 

(acres) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.6 

0.0 

5.0 

1.4 

8.0 

4.6 

0.9 

0.0 

8.9 

2.5 

2.3 

3.4 

0.0 

0.0 

0.0 

0.0 

0.0 

' . • .• J -
AREA.XLS 

Tot.! , .. 
(aCfes) 

14.6 

7.3 

21.4 

12.5 

38.9 

4.6 

3.0 

18.0 

11.2 

13.4 

25.5 

92.0 

7.1 

12.5 

10.7 

44.0 

23.0 

8.9 

. 29.6 

12.1 

10.9 

11.4 

9.3 

2.3 

Page4 

PDX27 F4 :J/27/92 

' 

IJIImale IRuUd.Llut\ lfta Sefwd 

Single-family Multi-F.mlly Commen:ial/ Open TOIIII 

Allaldentlal Anldentlal Jnd ........ . LAnd lfta 
(acres) (acm) (aaea) (acres) {Kra) 

5.5 9.1 0.0 0.0 14.8 

o.o 2.5 4.8 0.0 7.3 

18.4 0.0 3.0 0.0 21.4 

4.3 0.0 8.2 0.0 12.5 

21.0 0.0 17.9 0.0 38.9 

6.7 0.0 19.9 0.0 26.0 

o.o 0.7 2.3 0.0 3.0 

2.3 0.0 14.1 1.6 18.0 

0.0 1.1 10.1 .. 0.0 11.2 

8.'4 0.0 0.0 5.0 13.4 

24.1 0.0 0.0 u 25.5 

417.8 58.0 0.0 21.2 498.0 

2.5 0.0 o.o 4.6 7.1 

11.6 o.o o.o 0.8 12.5 

51.7 0.0 0.0 o.o 51.7 

21.9 22.8 41.6 12.1 98.4 

2.0 4.0 14.5' 2.5 23.0 

2.0 0.0 4.6 2.3 u 
o.o 0.7 25.5 3.4 29.0 

o.o ll.4 2.7 0.0 12.1 

10.9 0.0 0.0 I 0.0 10.8 

11.4 0.0 o.o ~ 0.0 11.4 

9.3 0.0 o.o 0.0 8.3 
2.3 0.0 o.o 0.0 2.3 

---
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City of ~bum -- FacUlties Plan 
Sub-Basin Land Use 

Sub-Baaln Single-Family 

Number Anldentlal 

(acres) 

MC7-145 14.3 

MCT-155 3.9 

MCT-165 5.2 

MCT-170 3.9 

MCT-180 3.6 

MC7-310 3.6 

MC7~ 4.1 

MCT-410 2.0 

MCT-415 -4.5 

MCT-425 17.0 

MCT-515 4.3 

PS-1 72.1 

P$-2 0.0 

P$-3 21.2 

BulnMC-S 

MC&-020 0.0 

MC&-o35 0.0 

MCS-040 0.0 

Buln MC-9 

MC9-010 10.5 

MC9-020 1-4.1 

PS-7 28.6 

Baaln 5C-1 

SC1-{)45 15.0 

SC1-110 18.2 

SCl-120 10.5 

, .. - .. 

AREA.XLS 

Current (1990) Plea Served 

Multi-Family COmmefclal/ Open Total 

Anidentlal Industrial Land ,.. 
(acres) (aCfea) (acres) (acres) 

0.0 0.0 1.6 15.9 

0.0 0.0 2.5 6.4 

·o.o o.o 0.0 5.2 

o.o 0.0 0.0 3.9 

0.0 o.o 0.0 3.6 

o.o o.o o.o 3.6 

0.0 0.0 0.0 4.1 

0.0 0.0 0.0 2.0 

0.0 0.0 0.0 4.5 

0.0 0.0 0.0 17.0 

0.0 0.0 1.8 8.1 

0.0 0.0 5.8 77.7 

13.0 0.0 0.0 13.0 

o.o 11:4 3.6 36.2 

0.0 25.1 2.0 27.1 

o.o 25.7 5.0 30.7 

0.0 16.2 5.9 22.1 

7.0 18.9 0.0 36.4 

0.0 0.0 0.0 14.1 

0.0 0.0 0.5 29.1 

0.0 0.0 0.0 15.0 

0.0 0.0 0.0 18.2 

0.0 0.0 0.0 10.5 

~e5 

POX27874.F4 3/27/92 

• 

l.JIIn'..- IAulltU'lutl lfta 5erwd 

~ Mull! Family ~I Open ToW 

Altldentlal RMidenllel' lndultrtlll lMd ,.,.. 
(acres) (~) (~~CHa) faaal (ecrea) 

14.3 0.0 0.0 1:.8 15.9 

·3.9 0.0 0.0 u . 
15.4 

5.2 0.0 o.o o.o S.2 

3.9 0.0 0.0 0.0 3.9 

3.6 o.o o.o 0.0 3.6 

23.2 0.0 2.7 . 0.0 25.9 

4.1 0.0 0.0 0.0 4.1 

2.0 o.o 0.0 o.o 2.0 

4.5 0.0 00 0.0 4.5 

17.0 0.0 0.0 0.0 17.0 

4.3 o.o 0.0 1.8 8-1 

72.1 0.0 0.0 51.1 1232 
0.0 13.0 o.o 0.0 13.0 

21.2 0.0 11.4 12.7 45.3 

0.0 0.0 25.1 . 2.0 27.1 

257.4 o.o ao.e 1$.7 323.7 

0.0 0.0 54.0 5.8 S9.9 

10.5 7.0 18.9 o.o 36.4 

21 .3 0.0 o.o 3.3 24.8 

28.8 o.o o.o . 0.5 29.1 

15.0 o.o 0.0 0.0 15.0 

18.2 o.o o.o ·0.0 18.2 

10.5 0.0 0.0 0.0 -- 10.5 

-~ 
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Oty of Woodburn -- Facllitlea Plan 
Sub-Basin LAnd Use 

Sub-Basin Single-Family 

Number Residential 

(acres) 

SC1-125 6.3 

SC1-215 9.8 

SC1-225 7.5 

SC1·240 10.2 

SC1-310 27.1 

PS-5 22.8 

Totals 977.5 

·-:...~: .. .! 

AREA.XLS 

Current (1990) ~ea Served 

Multi-Family Commercial/ Open Total 

Residential Industrial Land hM 

_iacres) (acres) (acres) (acres) 

0.0 0.0 0.0 6.3 

0.0 26.9 0.0 36.7 

0 .0 0.0 0.0 7.5 

0 .0 0 .0 0.0 10.2 

0.0 0.0 0.0 27.1 

0 .0 0.0 17.3 40.1 

204.4 694.6 210.9 2087.4 

Page6 
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POX2 .F4 3/27/92 

• 

lJIImate~l~ Area Serwd 

Single-Family Multi-family CornrnercW/ Open Talal 

Allidentlal RllideniW ~ Lind ,.,.. 
(acres) (a ern) (acres) . (tlcrea) (acrea) 

6.3 0.0 0.0 0.0 8.3 
9.8 o.o 26.9 . o.o -36.7 

7.5 o.o o.o 0.0 7.S 

10.2 0.0 0 .0 o.o 10.2 

27.1 o.o o.o 0.0 27.1 

22.8 0.0 o.o . 17.3 40.1 

3185.4 327.0 1091.7 309.1 4913.2 
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O ty of Woodburn • • Facilities Plan 
Sub-Basin Development 

Sub-Basin Single-Family 

Number Residential 

(units) 

Basin MC-1 

MC1-030 0.0 

MC1..070 57.0 

MC1·11 5 0.0 

MCl-145 32.0 

MC1·150 34.0 

MCl-155 19.0 

MC1 -170 27.0 

MC1·180 34.0 

STP . 0 .0 

Baln MC-2 

MC2-025 21 .0 

MC2-035 57.0 

MC2-o45 0.0 

MC2-050 0 .0 

MC2-105 0 .0 

MC2-110 0.0 

MC2· 115 0.0 

MC2· 120 0.0 

MC2·130 0.0 

PS-9 0.0 

Basin tK'...-3 

MC3-020 0 .0 

MC3-055 6.0 

MC3-105 6 .0 

MC3-110 10.0 

Current{1990l Develooment 

Percent. Multi-Family Percent 

Developed Residential · Developed 

(%) (units} J%_} 

0% 0.0 0% 

17% ·31.3 83% 

0% . 0.0 0% 

35% 0.0 0% 

19% . 0 .0 0% 

14% 0.0 0% 

20% 0 .0 0% 

2% 0.0 0% 

0% 0 .0 0% 

21% 81 .0 95% 

42% 0 .0 0% 

0% 0.0 0% 

0% 0 .0 0% 

0% 0 .0 0% 

0% 0 .0 0% 

0% 0 .0 0% 

0% o.o 0% 

0% 0.0 0% 

0% 0.0 0% 

0% 0.0 0% 

28% 140.6 95'11. 

28% 92.9 95'1r. 

36% 81 .0 95% 

v.. !"-,; 
'--.:.:- · 

IEVLPMT.XLS 

Commen:lal/ 
Industrial 

(acres) 

0.0 

8.0 

0 .0 

0 .0 

o.o 
o.o 
0.0 

0 .0 

o.o 

2.7 

o.a 
8.2 

26.8 

9.2 

12.8 

26.6 

9.9 

22.6 

44.7 

0.9 

0.0 

0.9 

o.o 

Page 1 

• 

Percent 

Oewloped 

(%) 

0% 

80% 

0% 

0% 

0% 

0% 

Ott 

0% 

0% 

1~ 

n 
an 
61% 

37'11. 

92% 

98'1r. 

81'1r. 

92'1r. 

37% 

6'1r. 

0% 

100% 

0% 

PO~ F4 3/27/92. 

Ultima • .... .... """" ~ 

Single-Family Multi-FMllly Commeldel/ 
AllidentW Allldetltial lndultiW 

(units) (units) (actet) 

0.0 0 .0 . 4.8 

344.4 37.5. 10.1 

0 .0 o.o 0.0 

G1.2 0 .0 0.0 

182.4 o.o 0.0 

13;.0 ·0.0 o.o 
138.8 o.o 0.0 

2,142.0 1 5;0.0 140.4 

. 2.82e.8 . 0.0 t50..5 ' 

' 
100.8 85.0 22.1 

138.8 0 .0 14.1 

0.0 0.0 22.3 

0.0 0 .0 43.7 

o.o o.o 25.0 

o.o 0 .0 13.7 

0.0 o.o 27.1 

0.0 o.o 18.2 

. 0.0 0.0 24.6 

0.0 0.0 121.7 

0.0 0.0 13.8 

21.6 147.5 0.0 

21.6 SI7.S 0.8 

27.8 85.0 0.0 
-- - -
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City of Woodburn - - Facilities Plan 
Sub-BUin Deveklpment 

Sub-Baaln Slngr.Famlly 

Number RealdentlaJ 

(units} 

MC3-115 17.0 

MC3-13J 3.0 

MC3-135 5.0 

MC3-145 2.0 

MC3-100 ro.o 
MC3-~ 10.0 

MC3-215 45.0 

MC3-220 0.0 

MC3-230 66.0 

MC3-305 0.0 

MC3-310 o.o 
MC3-315 8.0 

MC3-320 o.o 
MC3-325 7.0 

. MC3-330 0.0 

MC3-335 0.0 

MC3-34U o.o ' 
MC3-345 0.0 

MC3-3!0. 0.0 

MC3-365 6.0 

MC3-370 12.0 

MC3-405 45.0 

MC3-415 25.0 

MC3-430 5.0 

MC3-435 10.0 

MC3-«< 45.0 

Percent 

Developed 

(%) 

30% 

4% 

6% 

9% 

24% 

13% 

37% 
. 0% 

23% 

0% 

0% 

12'llo 

0% 

18% 

0% 

0% 

0% 

O'lb 

0% 

16% 

26% 

18% 

1~ 

10% 

38% 

49% 

Current (19901 Development 

-Mutti-Famlly Peroent 

Residential Developed 

(units) (%) 

100.0 100'1. 

0.0· 0% 

o.o 0% 

107.5 100'1. 

ro.o 100% 

47.7 60'11. 

0.0 0% 

186.2 ~ 

65.5 48% 

0.0 O'll. 

·0.0 0% 

0.0 0% 

o.o 0% 

0.0 0% 

0.0 0% 

0.0 . 0% 

76.0 1m' 

0.0 O'll. 

26.8 60'11. 

37.5 71% 

·58.1 eocr. 
94.7 71'1. 

17.5 100'1. 

75.0 100% 

12.5 100'1. 

0.0 ~ 

DEVLPMT.XLS · POX27874.F4 3/27/92 

• 

lJtlmUe fRullft.J"lu" ..... 

Commerdal/ Pwcent Slngs.Hmly ~ Oomtrwn::;Wf 

lndUitrial O.V.IOJ*f Alaldenlial Allllientllll lndul*lll 
(acaal (~) (units) _{unlta} (aaea) 

0.0 ao. 56.4 100.0 0.0 

o.o ~ 82.8 o.o 0.0 

10.8 ~ 81;8 0.0 12.8 

o.o ~ 22.8 107.5 0.0 i 

32.8 861' 205.2 ~.0 38.0 I 
I 

2.8 81~ 78.8 80.0 ' 4.5 

o.o 0% 122.4 o.o 1.8 

0.0 0% 0.0 312.5 0.0 

1.5 18'1. 283.2 131.5 a.o 
2.7 100'1. o.o . o.o 2.1 

2.0 100'1. 0.0 0.0 2.0 

11.3 ~ OIS.O 0.0 13.2 

1.8 100'1. 0.0 0.0 1.8 

9.4 ~ 38.4 0.0 10.2 

2.4 9811. 0.0 o.o 2.5 

5.15 92'1. o.o 0.0 : 8.1 
0.0 0'1. 0.0 ~ 0.0 

8.3 98'1. 4.8 12.5 8.4 

o.o 0'1. o.o 45.0 o.o 
0.0 0'1. 38.4 82.5 0.2 

o.o 0'1. 45.8 ·81.5 0.0 

0.0 ocr. 253.2 132.5 0.0 

o.o ocr. 21S.O 17~ 0.0 

0.0 ~ !50.4 75.0 12.0 

0.0 ~ 26.4 12.5 1.4 

0.0 ocr. 92.4 0.0 0.0 

,.Pqqe2 ·~.'\ 
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City of Woodburn - - Facilities Plan 
Sub-BUin Oevalopment 

Sub-Buln Single-Family 

Number Residential 

(units) 

MC3--445 « .0 

MC3-450 25.0 

.MCJ-455 33.0 

MC3-525 51 .0 

p~ 88.0 

.P$-10 0.0 

Buln MC-4 

M~ 5.0 

MC4-015 7.0 

MC+020 5.0 

MC4{)25 4.0 

MC4-030 3.0 

MC4-005 1.0 

MC4-<>40 0.0 

MC4-045 82.0 

MC+1 05 10.0 

MC+115 45.0 

MC+125 9.0 

MC+140 11.0 

MC4-145 5.0 

MC4-210 12.0 

MC+215 10.0 

MC4-220 0.0 

Basin MC-6 

MC5{)t5 8.0 

MCS-020 0.0 

Current {1990\ nt 

Pefcent Multi-Family Percent 

Developed Anldential Developed 

{%) (units) ('II.) 

67% 0.0 0'11. 

39% ,>27.5 100% 

48% . 0.0 0'11. 

57% 0.0 0% 

47% 0.0 0% 

0% 0.0 0% 

15% 0.0 0% 

20% 8.0 6% 

13% 7.1 6% 

21% 33.5 ~ 

11"" 20.6 12'1C. 

0% 0.0 0% 

0% 35.2 24% 

17% 141.8 83% 

17% 0.0 0% 

~ 0.0 0'11. 

9% o.o 0% 

7% 0.0 0% 

7% 0.0 0% 

29% 0.0 0% 

<40% 15.5 12'1C. 

0% 0.0 0'11. 

33% 211.5 60'1C. 

0% 98.3 00% 

"<;,.~ 

OEVLPMT.XLS POX' l.F4 3/27/92 

. ' 

lJtlmdt IRulld.nd\ -

Commerdal/ Pefcent SlngiH=amlly ~ Oormwidlll/ 
lnduttrial ~oped Rllldenlial Alii del dUll .......... 
(aaea) ('II.) (unlta) (untta) (ecrea) 

0.0 0% 68.0 0.0 0.0 

o.o 0'11. 63.8 27.5 0.0 

0.0 0'11. 68.4 o.o o.o 
0.0 ()'!(. 90.0 · 0.0 0.0 

0.0 0'11. 187.2 o.o 0.0 

0.0 ()'!(. 13308.8 0.0 0.0 

0.3 61'1C. 32.8 0.0 0.!5 

0.4 100% 34.8 135.0 0.4 

0.0 0% 38.4 120.0 0.0 

o.o 0'11. 1U 112.15 0.0 

0.0 O'IC. 28.4 172.15 0.0 

12.7 100'1(. 2S0.2 47.!5 12.7 

1.8 100'll. 0.0 147.5 1.8 

15.2 43'1C. 478.4 170.0 12.2 

o.o 0'11. 57.8 0.0 0.0 

1.8 1m' 205.2 o.o . 2.0 

4.3 73'1C. 100.8 0.0 5.9 

4.0 37% 156.0 0.0 10.8 

3.0 49'11. 76.8 o.o . 8.1 

0.0 0'11. 40.8 o.o o.o 
o.o 0% '2!5.2 130.0 0.0 

0.0 0% 32.4 0.0 0.0 

0.0 O'IC. 24.0 355.0 0.0 

0.0 ()'!(. o.o 185.0 0.0 
~--~ 
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City of Woodburn - - Facilities Plan 
Sub-Bilsln Development 

Sub-Basin Slng~lly 

Number Residential 

(unital 

MCS-025 13.0 

MCS-035 0.0 

MCS-040 63.0 

MC5-050 9.0 

MCS-055 65.0 

MC5-C70 8.0 

MC5-110 o.o 
MCS-115 6.0 

MCS-215 0.0 

Buln~ 

MC6-020 13.0 

MC6-030 20.0 

MC6-060 201 .0 

MC6-105 10.0 . 

MC6-115 13.0 

MC6-13'> 16.0 

BainMC~7 

MCT~5 0.0 

MC7-o55 0.0 

MCT-075 0.0 

MCT-100 o.o 
MCT-115 0.0 

MCT-120 55.0 

MCT-130 71.0 

MCT-135 63.0 

MCT-140 13.0 

Percent 

Dew loped 

('X>l 

20% 

()% 

2:9% 

17'!(, 

26% 

10% 

0% 

22% 

0% 

13% 

7'!(, 

4% 

33% 

9% 

3% 

()'!(, 

0% 

()'!(, 

0*4 

0% 

42% 

52% 

56'11. 

47'll. 

DEVLPMT.XLS 

Cuirent 11990} Oewlocxnent 

' Multi-Family Percent Commefcial/ 
Residential ~ lndUitrial 

(units) (%} (ac:rea) 

203.3 89% 0.0 

55.9 89% 0.0 

0 .0 0% 1.1 

0 .0 0% 4.0 

0 .0 O'l(, 11.0 

0.0 0'!(, 18.3 

10.4 60'l{, ' 1.4 

0.0 0% 12.1 

. 1.6 6% 8.7 

0.0 0'!(, 0.0 

·o.o 0'!(, 0.0 

0.0 ()'!(, 0.0 

·o.o ()'!(, 0.0 

0 .0 0% 0.0 

0.0 0% 0.0 

0.0 0'!(, 2.!5 

11.9 12'1. 8.9 

0.0 a.. 1.7 

0.0 ()'l(, 15.8 

210.0 89% 0.8 

0 .0 0% o.o 
0 .0 0*4 0.0 

0 .0 0'!(, 0.0 

0 .0 ()'l(, 0.0 

~84 . ' 

PDX27874.F4 3/27/92 

• 

Utlmate IAulltl..n.t\ .;.. 

f'8Rlent ~ Mufti.Fwnlly ~I 
Dew loped Ruldecd&.l Auld•IIW hlultdll 

~) (unital (unital (eaw) 

0% es.o 227.5 0.0 

0% 0.0 82.5 4.8 

3~ 220.8 0.0 3.0 

4~ sus 0.0 8.2 

81'l(, 220 0.0 17.8 

92'1{, 80.4 . 0.0 1U 

61'!(, 0.0 17.5 2.3 
86'l(, 27.8 0 .0 14.1 

~ 0.0 27.S 10.1 

0% 100.8 o.o 0.0 

a.. 288.2 0.0 0 .0 

a.. !5013.6 1475.0 0.0 

0% 3D.O o.o 0.0 

0% 139.2 o.o 0.0 

0% 820.4 o.o 0.0 

8'!(, 282.1 570.0 41.6 

81'l(, 24.0 tOO.O 14.5 

37'l(, 24.0 o.o 4.8 

81'l(, 0.0 17.5 25.5 

31% o.o 235.0 2.7 

0% 130.8 0.0 0.0 

0% 138.8 o.o 0.0 

0% 111.8 o.o 0.0 

0% 27.8 0.0 0.0 j 
~ -

..... ~~ 
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City of Woodburn - - Facilities Plan 
Sub-Basin Development 

Sub-Baaln Single-Family 

Number Residential 

(units) 

MC7-145 n .o 
MC7-155 21 .0 

MC7-165 36.0 

MC7-170 26.0 

MC7-1E.O 22.0 

MC7-310 4.0 

MC7-405 22.0 

MC7-410 15.0 

MC7-415 31.0 

MC7-425 110.0 

MC7-515 27.0 

P$-1 338.0 

P$-2 0 .0 

P$-3 127.0 

Basin MC8 

M~ 0 .0 

MC8-005 3.0 

MCS-<>40 0.0 

Basin M\~ 

MC9-010 20.0 

MC9-020 32.0 

Ps-7 66.0 

Basin SC-1 

SC1-{)45 o.o 
SC1-110 6 .0 

SC1 -120 18.0 

Current (19901 nt 

Percent Multi-Family Percent 

Developed Residential DeYeloped 

(%) · {unltsJ (%) 

45% 0.0 0% 

45% 0.0 0% 

58% 0.0 0% 

56% 0.0 0% 

51% 0.0 0% 

1% 0.0 0% 

45% 0.0 0% 

63% 0.0 0% 

57% 0.0 0% 

54% 0 .0 0% 

52% 0.0 0% 

39% 0.0 0% 

0% 325.0 100%. 

50% 0 .0 O'ro 

0% o.o 0% 

0% o.o · 0% 

0% 0.0 0% 

16% 175.0 100% 

13% 0 .0 0% 

19% 0.0 0% 

0% o.o 0% 

3% 0.0 ()'!(, 

1-4% o.o 0% 

\;; .· .. '.:/ 

DEVLPMT.XLS po; '4.F4 3/27/92 

• 

lJtlmatlt (Build-Out) .... 

CorNnercial/ Percent Slng'-"F.mly Multi-Family Commenllel/ 
Industrial Developed Rlalderlu.J AltldM t1illl lnduq1el 

I 

(aCI'es) (%) (unlta) (units) (~) I 
0.0 0% 171.8 0.0 0.0 

I 
' 

o.o 0% -46.8 0.0 o.o 
0.0 0% 62.4 0.0 0.0 

0.0 0% -46.8 o.o 0.0 

0.0 0% 43.2 0.0 0.0 ! 

0.0 0% 278.4 0.0 2.7 

o.o 0% 49.2 o.o 0.0 

o.o 0% 24.0 0.0 0.0 

0.0 O'ro 54.0 o.o 0.0 
' 

0.0 0% 204.0 0.0 0.0 

0.0 O'ro .51.8 0.0 0.0 

0.0 O'ro 885.2 0.0 . 0.0 

0 .0 O'ro 0.0 325.0 0.0 

0.0 0% 254.4 0.0 11.4 

6.1 24% o.o :o.o 25.1 

6.2 12% 3088.8 0 .0 so.e 
0.0 0% o.o o.o 54.0 

18.15 98% 126.0 175.0 18.9 

o.o 0% 255.6 0 .0 0.0 

0.0 0% 343.2 0.0 0.0 

o.o ()'!(, 180.0 0.0 0.0 

o.o 0% 218.4 0 .0 o.o 
o.o 0% 128.0 0.0 0.0 

PageS 



""d < City of ~bum -- Facilltiea Plan 
~ o Sub-Baaln Oeve~ ~ - .....,....~ ... 
~ = g 

\g\~ 
Current (1990) 

SutH*IIn Single-Family Peltlent Multi-Family Percent 

Numbef Residential Developed AHidentlal OIIIYeloped 

(unlta) (%) (unlta) ('K.) 

SC1-125 31.0 41% 0.0 0% 

SC1-215 28.0 24'lro 0.0 O'lro 

SC1-225 30.0 33'lro 0.0 ()'!(, 

SC1-240 52.0 42'lro 0.0 0% 

SC1-310 107.0 33'!(, 0.0 0% 

PS-5 23.0 8'lro 0.0 0'!(, 

Totals 3,033.0 
- · -

2,974.0 

..... -- ..... 

· OEVLPMT.XLS 

• 

Oomrnerdal/ ~ 
lndullrtlll o.v.loped 

(actM) (%) 

o.o 0% 

o.o 0% 

0.0 0% 

0.0 O'lf. 

o.o O'lf. 

0.0 O'lf. 

413.3 

.--~ge6 .. ' 
·, 

lJtilna .... _.._. ....... ~· 

~ MulllfemiiY 
Rlitldlt.u.l Ritla-11111 

(units) (units) 

7S.CS 0.0 

117.0 0.0 

90.0 0.0 

122.4 0.0 

325.2 0.0 

273;8 0.0 

38,225.0 8,17.5.0 

PDX27874.F4 ;jf27 /92 

I 

OIMiNi..a.l/ 

lndullrtlll 
(acnl) 

0.0 

2S.V 

0.0 . 

0.0 

0.0 

0.0 

. 1,Q81.7 

..------... 
I . \ 
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City of Woodburn • • Facllltlo$ Plan 
tooi Sub-Basin Development 

1997 Single-Family Resldeotial 

Sub-Baaln Planned In-All Total 

Number Development Development Development 

(units) (units) (units) 

Basin MC-1 

MC1-030 0 . o 
MC1-<'TC 2 59 

MC1-115 0 0 

MC1·1"~ 0 32 

MC1-150 1 35 

MC1-155 1 20 

MC1-170 1 28 

MC1-180 109 12 155 

STP 15 15 

Basin MC-2 0 0 

MC2~ 0 21 

MC2~ 0 57 

MC24t5 0 0 

MC2~ 0 0 

MC2-105 0 0 

MC2-110 0 0 

MC2-115 0 0 

MC2-120 0 0 

MC2-130 0 0 

PS-~ 0 0 

BuinMC-3 0 0 

MC3-{)20 0 0 

MC3-055 0 8 

MC3-105 0 8 
MC3-110 0 10 

97DEVLP.XLS PDX27874.F4 6/26/92 

• 

19!J7 Mufti.Famllv Residential 1997 Commefdll ... 

Planned In-All Total Plllnned In-Fill TOIIII 

Oevelopn'lent Development Development O..alcpment DIN alapMnt OMIIDpl'IWit 
(units) (units) (units) (~) (aan) <-erN) 

0 0 0.2 0.2 

1 32 0.1 1.1 

0 0 0.0 0.0 
0 0 0.0 0.0 
0 0 0.0 0.0 

0 0 0.0 0.0 

0 0 0.0 0.0 
185 185 e.o e.o 
0 0 2.<4 2.<4 

0 0 0.0 0.0 

0 81 0.8 3.5 

0 0 0.8 1.4 I 
0 0 o.e 8.8 . ! 

0 0 0.1 21.5 

0 0 0.7 8.8 

0 0 0.0 12.8 

0 0 0.0 2IU 

0 0 0.3 10.2 

0 0 0.1 22.7 ! 

0 0 3.3 48.0 

0 0 0.0 0.0 
! 

0 0 o.e 1.4 

1 141 0.0 0.0 

1 83 o.o 0.8 
0 81 

- ~ ~ 

0.0 0.0 

~ge1 
. ·\ 

..-, . 
·' 

' 
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City of Woodburn - - Facilities Plan 
1997 Sub-Saaln Development 

1997 Single-Famllv Residential 

Sub-Buln Planned n-Ail Total 

Numbor Dewlopment OeYelopment D_ewlopment 

(units) (units) (units) 

MC3-115 0 17 

MC3-130 0 3 

. MC3-135 0 5 

MC3-1~5 0 2 

MCJ-160 1 51 

MCJ-205 0 10 

MCJ-215 0 "45 

MC3-220 0 0 

MC3-230 1 67 

MC3-3J5 0 0 

MC3-310 0 0 

MC3-315 0 8 

MC3-3'20 0 0 

MC3-3~ 0 7 

MC3-3JO 0 0 

M~ 0 0 

MCJ-.3.40 0 0 

MCJ-3.45 0 0 

MCJ-330 0 0 

MC3-365 0 6 

MC3-371> 0 . 12 

M~ 1 46 

MC3-415 20 1 46 

MC3-430 0 5 

MCJ.-435 0 10 

MC3-440 0 45 
~ 

'(~~ .. :/ 

170EVLP .XLS POX2 .F4 6/26/92 

• 

1997 Multi-Famllv Residential 1997 Commerdlil Ao...S. oJI 

Planned In-All Totlll Planned ft.fll Totlll 

Development Development Development O..elopmeld -O..tlgpi•ll O.Wiapment 
(unital (units) (units) {actea) (aaea) (ecna) 

0 100 o.o 0.0 
0 0 0.0 .. 0.0 I 

0 0 0.1 10.8 I 
I 

0 108 o.o 0.0 I 
0 150 02 32.8 
4 51 0.1 2.8 
0 0 0.1 0.1 I 
15 201 . o.o I 

0.0 

8 74 .. 0.3 . 1.7 

0 0 0.0 2.7 

0 0 o.o . 2.0 

0 0 0.1 11.4 

0 0 o.o 1.8 

0 0 0.0 8.4 

0 0 0.0 u 
0 0 o.o u 
1 n 0.0 0.0 

1 1 0.0 u 
2 28 0.0 0.0 
2 39 0.0 0.0 

5 83 0.0 0.0 

4 99 . o.o 0.0 
0 18 0.0 0.0 

0 75 0.5 0.5 
0 13 0.1 0.1 
0 0 0.0 0.0 

Page2 



~< 
~ 0 

(]Q -
(t> = 3 aty Qf Woodburn • • Facilities Plan 

(t> 1997·SutHbaln Development 

0\ 
NI­
A 

1997 Slngle-Famllv Aeslde~tlal 
Sut>Basln Planned In-All Total· 

Number OeYelopment Development Development 

(units) (units) (unltsl 

MC3-44! 0 .... 
MC3--450 0 25 

MC3--4M 0 33 

MC3-525 0 51 

P&6 1 89 

PS-10 'ST 78 115 

Basin MC-4 0 0 

MC4-005 0 5 

MC4-015 0 7 

MC4-020 0 5 

MC-4-025 0 -4 

MC4-030 0 3 

MC4-o.35 2 3 

MC4-040 0 0 

MC4-045 2 &4 

MC+105 0 10 

MC4-115 1 46 

MC+125 1 . 10 

MC+140 1 12 

MC4-1~ 0 5 

MC+210 0 12 

MC+215 0 10 

MC4-220 0 0 

Basin~ 0 0 

MCS-015 0 8 
MC5-Q20 0 0 

97DEVLP.XLS POX27874.F4 6/2B/92 

• 

1997 MtJW r.. .JL AetkfentlaJ 191iJT~ ... 

Planned In-All Totlll Pt.nned ln-AI Tolll 

Development Development Development 0..•1•••" o. •• , ...... .,.. ...... It 

(units) (units) (units) (ICI'Ml ~ (llna) 

0 0 . 0.0 o.o . 
0 28 0.0 0.0 

0 0 0.0 0.0 
0 0 0.0 0.0 
0 0 G.O 0.0 a.o 
0 0 so.o o.o eo.o 
0 0 0.0 0.0 

0 0 0.0 G.3 
15 23 0.0 0.4 

13 20 0.0 0.0 

8 43 0.0 0.0 

18 38 0.0 0.0 

8 8 0.0 12.7 

13 48 0.0 1.8 

3 145 G.3 u 
0 0 o.o 0.0 

0 0 0.0 1.8 

0 0 0.1 4.4 

0 0 0.3 4.3 

0 0 0.1 3.1 

0 0 0.0 0.0 

13 a 0.0 0.0 
0 0 . 0.0 0.0 

0 0 0.0 0.0 

17 228 0.0 0.0 
8 108 0;0 0.0 

~e3 .<'7~>, 
.. _, • ! 

' / 
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City qt Woodburn - - Facilities Plan 
1997 Sub-Basin Development 

1997 SlnQie-Famllv ReSidential 

Sub-Basin Planned In-All Total 

Number Devel<>p~Mnt Development Development 

(units) (units) (units} 

MCS-025 0 13 

MCS-005 0 0 

MC5-040 1 64 

MC5-050 0 9 

MC5-055 1 66 . 
MC5-070 0 8 

MC5-110 . 0 0 

MC5-1 ~5 0 6 

MC5-215 0 0 

Basin Mea 0 0 

MC6-(v.O 1 14 

MC6-030 2 22 

MC6-000 28 229 

MC6-105 0 10 

MC6-115 1 14 . 

MC6-130 29 4 49 

Basin MC-7 0 0 

MC7-<M5 2 2 

MC7~ 0 0 

MC7..075 0 0 

MC7-100 0 0 

MC7-115 0 0 

MC7-120 0 55 

MC7-130 0 71 

MC7-135 0 83 

MC7-140 0 13 
--

·-:_ j 

"OEVLP.XLS PDX27l 't 6/26/92 

• 

1997 Multi-Family RnldentlaJ 1997 Oomrnen:illl ~ 

Planned In-All Total Aenned ln-AI ToW 
Development Development Development ·~ O.V.Iopment Dtnlopment 

(units) (units) (units) {acres) (ac:tMt .{Mna) 

3 206 0.0 0.0 

1 57 0.2 0.2 

0 0 0.1 1.2 

0 0 0.2 4.2 

0 0 0.3 11.3 
0 0 0.1 18.4 

1 11 0.0 1.4 

0 0 0.1 12.2 

3 5 0.1 8.7 

0 0 0.0 0.0 

0 0 0.0 0.0 

0 0 0.0 0.0 

111 171 o.o 0.0 

0 0 0.0 0.0 

0 0 o.o 0.0 
I 

0 0 0.0 0.0 

0 0 o.o 0.0 

1~ e6 201 1.7 4.2 

45 tO tiT 0.2 e.t I 
0 0 0.1 1.1 

2 2 0.4 10.0 

3 213 0.1 o.t 
0 0 o.o o.o 
0 0 o.o 0.0 

0 0 0.0 0.0 

0 0 0.0 0.0 I -

Page4 



City~ Woodburn --FacUlties Plan 
~ ~ 1997 Sub-Baa:n Dwelopment 
::> 0 

(tQ -
~ r::: 

3 
~ 1997 Slnole-Famllv Residential 

1~1-
Sub-Basin Planned In-All Total 

Number Development Development . Oewlopment 

(unit.) (units) (units) 

MC7-145 1 78 

MC7-155 0 21 

MC7·1~ 0 36 

MC7·170 0 26 

MC7·180 0 22 

MC7-310 47 2 53 

MC7~ 0 22 

MC7-410 0 1!5 

MC7-41!5 0 . 31 

MC7-42S 1 111 

MC7·!515 0 27 

PS-1 3 341 

PS-2 0 0 

PS-3 1 128 

Basin Mea 0 0 

MCS-020 0 0 

MC8--0:3S 332 18 353 

MC&-040 0 0 

Balin~ 0 0 

MC9-010 1 21 

MC&-020 20 1 53 

PS-7 2 88 

Basin SC-1 0 0 

SC1~ 1 . 1 

SC1-11G 1 7 

SC1·120 1 19 

......-. 

! 

. 97DEVLP.XLS PDX27874.F4 6/26/92 

' 

1WT , ... ..., c. ..u. Rnklentlal 1WT Commeft:llll 
Planned In-All Tollll AMned bftl TOIIII . 

Development Oewelopnint O..elopment O.V.Iopment Dlltllapment a,;; ....... 
(units) (units) (unite) (acrn) (Ileal) ... , 

0 0 0.0 0.0 

0 0 0.0 0.0 

0 0 0.0 0.0 
o· 0 0.0 . 0.0 

0 0 o..o · 0.0 
.o 0 0.1 . 0.1 

0 0 0..0 0.0 

0 0 0.0 0.0 

0 0 0.0 0.0 

0 0 0.0 0.0 
0 0 0.0 0.0 

0 0 0.0 0.0 

0 325 0.0 0..0 

0 0 0.15 o.5 

0 0 0.0 0.0 

0 0 0.8 7.0 

0 0 ;.a 1.1 

0 0 2.3 2.3 

0 0 0.0 0.0 

0 175 0.0 11.5 

0 0 0.0 0.0 

0 0 0.0 0.0 

0 0 0.0 0.0 

0 0 0.0 0.0 
·o 0 0.0 ' 0.0 
0 0 0.0 0.0 

! 

-:;~e5 
. ~ . .... ~ 

-~ ·; 
.. '-:~· · . . . / 
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l~J~ 

aty ¢ Woodburn - - Facilities F'tan 
1997 Sub-Basin Development 

1997 Slnole-Famllv Aasldentlal 

Sub-&:.sln Planned In-All Total 

Numbef Development Development Development 

(units) (units) (units) 

SC1-125 0 31 

SC1-215 1 29 

SC1-225 0 30 

SC1-240 0 52 

SC1-310 1 108 

P$-5 1 24 

Totaia 594 .205 3,832 

~7DEVLP.XLS PO~ .F4 6/26/92 

• 

1997 Multi-Family Residential 19'i17 Cornrnetdal 

Planned In-Fill Total Planned Jn.Rl ToCIII 
I 

Development Dewlopmen1 Dewlopmont Dl'telopmetat De'OIIgpment o.v ........ lt 
(units) (units) funits) (acrea) (actet) (aan) 

0 0 0.0 0.0 
0 0 25.0 1.1 2e.1 i 

0 0 0.0 0.0 
0 0 0.0 0.0 
0 0 0.0 0.0 
0 0 0.0 0.0 

180 604 3758 80.0 29.0 t522.3 
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• . 
.:. · :: . .-.· City of - 1urn Facilities Plan 

s .. - 'tary:.. er Collection System Analysts 
8 SC-1 
1 Run (PS•FIO 
Pea( Sanitary and Base Flow • 4 . 3 mgd 
Peak 1/1 • 8.6 mgd (Distributed) 
.f ot al Peak Flow= 12.9 mgd 

• 
03/28/93 11: H 

s•:acsa~czu:s:~:~xa:~amczs:&a2~~&aa:a&E&Z~~Z&~azz::;: a~~••••••~•••~•••••PAGE 

PEAK FLOWS AND HYDRAULIC GRADE LINES 
OYFLU PIPE PEAt:: Q MAX MAX LID SURCH. REG. DJA. REG. DIA. REQ. DIA. 

DISCH . SIZE SHAPE CAPACITY AT NODE TIME DEPTH HGl ELEY DURATIOI AT PIP£ . AT GROUID AT PIPE 
NODE PIPE ( IN . ) CODE SLOPE (MGD'> ( MGD) (M ll) (fL) (fT.) (fT.) (HHMM) SlOPE(II.) SlOPE(II.) SLOPE(II . ) ----· ---- --·---···-- -·-·---·----------······------------------·-········· ···---------------·······.------·------------- ---- -- ---· 

1 . 0000 430 . 871 0 . 647 180. f4 PS·4 
SC1·005 
SC1·010 
SC1·015 
SC1·020· 
SC1 · 025 
SC1·030 
SC1·035 
SC1 · 040 
SC1·045 
SC1·105 
SC1·110 
SC1·115 
SC1·120 
SC1·125 
SC1·205 
SC1·210 
sct-215. 
SCl-220 
SC1·225 
SC1·230 
SCl-235 
SC1·240 
PS·5 
SC1·305 
SC1·310 

'"0< 
to:l 0 

(JQ -~ c: 
3 
~ 

~I~ 

PS - 4 
SC1·005 
SC1·010 
SC1·015 
SC1·020 
SC1·025 
SC1·030 
SC1·035 
SC1·040 
SC1·045 
SC1·105 
SC1·110 
SC1 - 115 
SC1·1 20 
SC1 - 125 
SC1·205 
SC1·210 
SC1·215 
SC1 · 220 
SC1·225 
SC1·230 
SC1 ·235 
SC1·240 
PS-5 
SC1 - 305 
SC1 · 310 

36.0 
15.0 0.0021 1. 912 0.219 
15. 0 0.0020 1. 889 0 . 219 
15. 0 0.0006 1. 033 0.219 
15 . 0 o ·. ooo8 1 . 184 0 . 219 
15. 0 0.0030 2 . 268 0.058 
15.0 0 . 0015 1."599 0.058 
15.0 0.0015 1.626 0.058 
10 . 0 0 . 0030 ·0.7.73 0 . 058 
10.0 0.0027 0. 731 0.058 
10.0 0 . 0036 0.855 · 0. 161 
10.0 0.0029 0.760 0.161 
1 0 . 0 0 . 0029 0.768 0.087 
10 . 0 0 . 0027 0 . 737 0.088 
10.0 0.0034 0.819 0 . 041 
12.0 0. 0032 1. 305 0.269 
12 . 0 0. 0033 1 . 314 0.270 
12.0 0 . 0052 1 . 6 53 0.270 
12.0 0 . 0054 1. 692 0. 109 
12.0 0.0054 1. 689 0. 109 
12.0 0. 0054 1 . 693 0.063 
12 . 0 0.0048 1.587 0 . 063 
12 - 0 0.0035 1 . 3 56 0.063 
36.0 1 . 0000 430.871 0 . 000 
12.0 0 . 0020 1.029 0 ; 160 
12. 0 0.0020 1. 034 0 . 161 

o. o 165.90 (SPECIAl DEVICE AT NODE) 
1000 0.3 160.36 174.40 0 6.7 3.2 o.o 
1000 0.3 161.12 176.50 0 6.7 5.5 o.o 
1000 0.4 161.44 177.40 0 8.4 6.4 o.o 

900 0.4 161.75 177.50 0 8.o 10.0 0.0 
2300 0. 1 162 . 42 177.60 0. 3.8 5.8 o.o 
2300 0. 1 163.04 119.10 0 4.3 3.6 o.o 
2300 0. 1 163.67 179.10 0 4.3 o.o 0.0 
2300 0.2 165.14 180.10 0 3.8 4. 1 0 . 0 
2300 0.2 166.33 "176.20 0 3.9 0 . 0 0 . 0 

900 0.3 162.86 179.50 0 5.] 4.9 o.o 
900 0.3 163.86 179.30 0 5.6 0.0 0.0 
900 0 . 2 164 . 711 177.30 0 4.4 0.0 0 . 0 
900 0 . 2 165.46 174.90 0 4.5 o.o o.o 
900 0. 1 166. 61 177.20 0 3.2 2.9 0.0 
900 0.3 161.33 175.60 0 6 . 6 3.6 0.0 
900 0.] 162.113 173.40 0 6.6 o.o 0.0 
900 0.3 164.75 169.20 0 . 6.1 ·o.o 0.0 
900 0.2 166.70 169.60 0 4 . 3 5.8 0.0 
900 0 . 2 168.72 173.90 0 4.3 3.7 o. o 
900 0. 1 170 . TO 177.10 0 3.5 3.2 0.0 
900 0. 1 173 . 16 178.40 0 3.6 4.0 o.o 
900 0. 1 174.35 180.30 0 3 . 8 3.5 0.0 o.o 175.22 153.60 (SPECIAl DEVICE AT NODE> 
900 0.3 160.70 175.00 0 6.0 2.9 o.o 
900 0.3 160.90 175.00 0 6.0 o.o o.o 



City of 1.1 'urn Facilities Plan 
Sanitary ~ .. er Collection System Analysis 
Basin MC·9 
1990 Run (P~sFH) 
Peak Sanitary and Base Flow • 4.3 mgd 
Peak 1/1 • 6.6 mgd (Distributed) 

._; < Total Pea~ Flow • 12.9 mgd 
~ 0 • 

cr-1 -
t1> ; 03/28/93 11 : '11 

~ ••••••••••••••••••••••••••••••••••••••••·~··••••••••••••••••••••••••••••PAGE 2 

PEAK FLOI.IS AND HYDRAULIC GRADE LINES 

DISCH. SIZE SHAPE 
NODE PIPE (IN.) CODE SLOP~ 

PEAK Q 

CAPACITY AT NODE 
(MGO) (HGD) 

TIME 
(Mil) 

MAX 
DEPTH 
(FT.) 

MAX 
HGl 

(FT.) 

LID 
ELEV 
( FT •) 

OVFLW PIPE 
SUICH. REQ . OIA. IEQ. OIA. IEQ. DIA . 

DURATION AT PIPE· AT GIOUID AT PIPE 
CHHMM) SlOPE(II.) SlOPE(II.) SlOPE(II.) 

PC ' 
CAl \~\~ ....................................................... ........ ................ .................. ................... ... .. ....... .... . ................................... :-· ········-····--·----------·· · 

PS·7 PS·7 36.0 1.0000 430.671 0.525 0.0 182. 6'0 161.70 (SPECIAl DEVICE Al NOD£) 
HC9·005 MC9·005 1 2. 0 0 . 0032 1 . 301 0.379 900 0.4 162.98 181.30 0 7.6 4.2 0.0 29 
MC9·010 MC9·010 12.0 0.0032 1.300 0.380 900 0.4 164.32 112.60 0 7.6 7.6 0.0 29 
MC9·015 HC9·015 10.0 0 . 0067 1 • 1 6 1 0.073 900 0. 1 165.811 182.40 0 3.5 0.0 0.0 6 
MC9·020 HC9·020 10.0 0 . 0033 0 .61 9 0.073 900 0.2 166.84 182.10 0 4.0 0.0 0.0 a 

.--- r--.... .-......--...... 



City ot - >Urn Facilities Plan 
Sanitary~ .er Collection System Analysis 
r · n HC-8 

Run (PS=FM) 
1 ~ Sanitary and Base Flow • 4.3 mgd 
Peek 1/1 a 8.6 mgd (Distributed) 
Total Peak Flow = 12.9 mgd 

03/28/93 11:17 
• 

•~saaas2;s:::s:c:::=~•=~•=:z:::z:~•za:2s~:a:z:c::zz::::aaaze:saa••••••••PAGE · 3 

PEAK FLOWS AND HYD~AULIC GRADE LINES 

DISCH. 
NODE PIPE 

SIZE 
(IN.) 

SHAPE 
CODE SLOPE 

PEAK Q 
CAPACITY AT NODE 

(MGO) (MGD) 
TIME 

(MIL) 

MAX 
DEPTH 
(FT.) 

MAX 
HGL 

( FT •) 

LID 
ELEV 
(FT.) 

OVFLW PIPE 
SURCH. REQ. DIA. REG. DIA. REQ. DJA. 

DURATION AT PIPE· AT GROUND AT PIPE 
(HHMM) SLOPE(IN.) SlOPE(II.) SLOPE(II.) . ....................................................................................................................................................... ~-------········-----·-------

"C8·005 MC8·005 15.0 0.0068 3.450 0.366 1000 0.3 135.46 154,20 0 6.5 0.0 0.0 
MC8·010 MC8·010 15.0 0.0035 2.469 0.366 1000 0.3 137.27 155.70 0 7.3 7.5 0,0 
MCB-015 MC8 · 015 15 . 0 0.0022 1.957 0.366 900 0.4 138.42 155.00 0 8.0 . 0.0 0 . 0 
MC8·020 MC8·020 .15.0 0.0007 1.088 0.367 900 0.5 138.89 .54.90 0 10.0 0.0 0.0 
MC8·025 MC8·025 15.0 0.0007 1.072 0.236 900 0.4 139.12 154.80 0 8.5 0.0 0.0 
HC8·030 MC8 · 030 15.0 0.0014 1.561 0.236 900 0.3 139.75 154.50 0 7.4 0.0 0.0 
MCB-035 MC8 · 035 15.0 0.0014 1 . 566 0.237 900 0.3 140.45 154.00 0 7.4 0.0 0.0 
MCB-040 MC8·049 15.0 0.0012 1.463 0 . 090 2300 0.2 140.73 153.50 0 5.3 0.0 0.0 

lo"d< 
to) 0 

(J'Q -~ c:: 
3 
~ 

\~\~ 



City of w >Urn Fac il ities Plan 
sanitary ~ .e r Collection Syste~ Analysis 
Basin MC-7 
199 0 Run (PS•FM) 
Peak Sanitary and Base Flow a 4.3 mvd 

'"d < Peak 1/l " 8 . 6 111gd (Distributed) 
~ 0 Total Peak Flow a 12.9 mgd 
~ E' • 

~ 03/28/93 11:17 
••••••••••••~•~•E ••••• •• ••& aaaaczaaa••••~ •••a~zaaz : za = :s•••••caaas••••••PAGE 4 

0\ OVFLW PIP£ 

\ \ 

PEAK FLO~S AND HYDRAULIC GRADE LINES 

~ ~ PEAK Q ' MAX MAX LID SURCH. REQ. DIA. REG. DIA. R£Q. DIA. 
N DISCH. SIZE SHAPE CAPACITY AT NODE TI ME DEPTH HGL ELEV DURATION AT PIPE AT GROUND AT PIP£ PC 

NODE PIPE (IN.) CODE SLOPE (M~D) (MGD) (MIL) (fT.) (fl.) (fl.) (HHMM) SLOPECIN.) SLOPE(ll.) .SLOPE(IN.) CA: 
-··-·--·--·- · ---·--·--·-··-···-···--···-····-······ · ···-·------ -·---------·-··--·--····--------------------------·-···-----------
"C7-005 HC7·005 24.0 . ' 0.0206 20 . 978 2.934 1000 0.5 134.8"9 155.40 0 11 .• 5 6.2 0.0 13 
MC7·010 MC7-010 24.0 0 . 0206 20.988 2.568 1000 0.5 136,50 155.10 0 10.9 0.0 0,0 12 
MC7 · 015 MC7·015 18 . 0 0.0207 9.765 2.56~ 1000 0.6 141.24 155.10 0 10.9 0.0 0.0 26 
MC7-020 MC7-020 18 . 0 0.0207 9 . 753 2.568 1000 Oo6 145.95 154.70 0 10.9 0.0 0.0 26 
MC7-025 MC7 - 025 18.0 0.0124 7.560 2.568 1000 0.6 148.81 158.10 0 12.0 11.6 0.0 33 
MC7·030 MC7·030 18.0 0 . 0105 6.948 2.569 1000 0.7 152.09 160.60 0 12.~ 13.0 0.0 36 
MC7-035 MC7-035 18.0 0.0125 7.594 2.569 1000 0.6 154.69 164.50 0· 12.0 11.1 0.0 33 
MC7·040 MC7·040 18.0 0.0078 6.000 2.569 1000 0.7 156.06 165.90 0 13.1 12.9 0 . 0 42 
MC7·045 MC7 - 045 18.0 0.0079 6.017 2.569 1000 0.7 158.23 ~67.30 0 13.1 14.2 0.0 42 
HC7·050 MC7 · 050 18.0 0.0044 4 . 524 2.342 1000 0 . 8 160.49 170.30 0 14.1 13.3 0.0 5 1 
HC7·055 MC7-055 18.0 0 . 0055 5.035 2.342 1000 0.7 163.06 172.70 0 13.5 13.7 0.0 46 
MC7·060 MC7·060 18.0 0.0050 4.789 2.191 1000 0 . 7 164.34 174.00 0 13.4 13.4 0.0 45 
MC7-065 MC7 - 065 18 . 0 0.0043 4.460 2.191 1000 0.7 165.47 174.90 0 13.8 14.3 0.0 49 
MC7·070 MC7 - 070 18.0 0.0044 4.479 2 . 191 1000 0.7 166.25 178.10 0 13.8 10.6 0.0 48 
MC7·075 MC7-075 18.0 0.0034 3 . 954 2.1/0 1000 0.8 167.03 178.40 0 14.4 17.0 0.0 54 
MC7·080 MC7·080 18.0 0 . 0028 3.571 2 .1 19 1000 0.8 167.78 180.40 0 14.8 12.2 0.0 59 
MC7·085 MC7 · 085 18.0 0 . 0031 3.770 2.119 1000 0.8 168.68 181.90 0 14.5 13.2 0.0 56 
MC7·090 MC7 · 090 18.0 0.0024 3.353 2 . 119 1000 0.8 169.25 181.20 0 15.2 0.0 0.0 6] 
MC7·095 MC7·095 18.0 0 . 0051 4.847 2.119 1000 0.7 169,35 111.00 0 13.2 0.0 0.0 43 
MC7·100 MC7·100 12.0 0.0162 2.934 2 .11 9 1000 0.6 170.04 ~81.60 0 10.6 11.2 0.0 72 
MC7·105 MC7·105 12.0 0.0010 0 .• 737 1.918 1000 3.8 173.75 182.00 ·2400 17.2 17.8 14.] 26~ 
MC7-110 MC7·110 12.0 0.0019 1 . 013 1.918 1000 5.7 176.34 182.40 2400 15.3 17.0 11.5 18, 
MC7·115 MC7·115 12.0 0.0016 0.917 1.918 1000 7.7 178.92 112.10 2400 15.8 17.0 12.4 20~ 
HC7·120 MC7 ·120 12.0 0.0022 1.088 1 . 763 1000 8.1 179.53 181.40 2400 14.4 0.0 10.0 164 
MC7·1Z5 MC7 ·1 25 12 . 0 0.0024 1.121 1 . 687 1000 8.6 180.48 181.80 2400 14.0 14 . 1 9.3 15( 
MC7·130 MC7 · 130 12.0 0.0017 0.957 1.189 1000 8.8 181.06 181.70 2400 13.0 0.0 7.1 12~ 
Hc7·135 MC7·135 12.0 0 . 0014 0.86-4 1.099 1000 9.0 · 181.57 181.40 2400 13.1 0.0 7.4 121 
HC7-140 MC7-140 12 . 0 0.0010 0.736 1 . 025 1000 9.2 182.01 180.60 2400 13.6 0.0 1.5 131 
MC7·145 MC7·145 12.0 0 . 0014 0.874 1.006 1000 9.3 182.42 181.80 2400 12.7 9.8 5.9 11! 
HC7·150 MC7·150 12 . 0 · 0 . 0014 "0.849 0.894 1000 9.4 183.19 182.50 2400 12.2 12 . 2 4.0 10! 
MC7-155 MC7-155 12 . 0 0.0014 0.848 0 . 894 1000 9.4 183.67 112.80 2400 12.~ 13 . 1 4 ~ 1 10! 
MC7·160 MC7·160 12.0 0.0012 0 . 812 0.856 900 9.5 183.92 182.30 2400 12.2 0.0 4.0 10! 
MC7-165 MC7·165 12.0 0.0012 0 . 801 0.865 900 9 . 5 184.49 181.90 2400 12.4 0.0 4.7 10( 
MCi-170 MC7-170 12.0 0.0017 0.935 0.824 900 9.4 184.87 182.30 2100 11 . 4 12.0 0.0 8( 
MC7 · 175 MC7-175 12 . 0 0 . 0014 0 . 864 0.794 900 9.3 . 185.12 111.40 2100 11.6. 0.0 0.0 91 
PS-2 PS-2 36.0 1.0000 430.871 0.225 8 . 3 185.12 168.30 (SPECIAL Q£VICE AT NODE) 
MC7 - 180 MC7·180 12.0 0 . 0018 0 . 972 0.570 900 9.0 185.29 181.70 1900 9.8 10.8 0.0 5( 
MC7·185 MC7·185 12.0 0.0015 0 . 899 0.542 900 8.7 185 , 46 181.50 1800 9.9 0.0 0.0 6( 
PS-1 PS-1 36.0 1 . 0000 430 . 871 0.542 7.7 185.46 -170.00 (SPECIAL DEVICE AT NODE) 
MC7·30S MC7 -305 10.0 0.0053 1.026 0.021 900 0.1 167.67 181.50 0 2 ;3 2.1 0.0 
MC7-310 MC7·310 10.0 0.0024 0.693 0.021 900 0.1 168.89 182.40 0 2.7 2.9 0.0 

/ -· r-\ 
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Peak 1/1 • 8.6 Mgd (Distributed) 
Total Peak Flow • 12 . 9 mgd 
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PEAK FLOWS AND HYDRAULIC GRADE LINES 

DISCH. 
NODE PIPE 

SIZE 
C IN . ) 

SHAPE 
CODE SLOPE 

PEAK Q 
CAPACITY AT NODE TIME 

(~GO) (~GO) (MIL) 

MAX 
DEPTH 
<fT.) 

MAX 
HGL 

(fT.) 

LID 
ELEV 
( FT •) 

OYFLW PIPE 
SURCH. REQ. DIA. REQ. DIA. IEQ. DIA . 

DURATION AT PIPE AT GROUND AT PIPE 
(HHMM) SlOPE(ll . ) SlOPE(II.) SLOPE(II.) ..................................................................... .................. ........ ... .................................................................... . ............. . ......... ................ . ....... ~- ------·---------------- -- -· 

MC7 - 405 
MC7 - 410 
MC7 - 415 
MC7-420 
MC7-425 
MC7-505 
MC7-510 
MC7-515 
PS-3 

""d< 
~ 0 
~ -(D c: 

3 
(D 

Q\ 
~~ ..... 
(.;.) 

MC7 - 405 
MC7 - 410 
MC7-415 
MC7-420 
MC7 -42 5 
MC7-505 
MC7-510 
MC7-515 
PS -3 

10. 0 0.0021 0.648 
10 . 0 0.0015 0.557 
10 . 0 0.0024 0.694 
10.0 0. 0027 0.742 
10.0 0. 0017 0.519 
8.0 0.0038 0.482 
8.0 0 .0023 0 . 376 
8.0 0. 0027 0 .4 09 

36.0 1. 0000 430.871 

0.502 900 8.2 181.06 182.70 2400 9. 1 9.3 0.0 
0.4 74 900 8.0 181.52 181.10 2400 9.4 o.o 0.0 
0.170 900 7.5 181.55 180.60 2400 5.9 . 0. Q 0.0 
0.136 900 7.0 181.57 181.00 2000 5 . 3 5.6 o.o 
0.136 900 6.7 181.59 180.70 1900 5.8 0.0 o.o 
0.285 900 7.5 181.81 181.90 2400 6 . 6 6.6 o.o 
0.286 900 7.1 182.30 . 182.10 1900 7.2 9.5 0.0 
0.286 900 6.5 182.85 182.60 1700 7.0 a.z 0.0 
0.241 5.5 182.85 173.10 (SPECIAL DEVICE AT NODE) 



City of ~ ~urn Facilities Plan 
sanitary :. .e r Collection Syste111 Analysia .,....- · 
Basin MC-6 
1990 Run (PS•FM) 
Peak Sanitary and Base Flow • 4 . 3 mgd 
Peak 1/1 • 8.6 •gd (Distributed) 

""'0 < Total Peak Flow,. 12.9 •gd 
~ ~ . 
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PEAK FLO~S AND HYDRAULIC GRADE LINES 
. OVFLW PIPE 0\1 PEAK Q MAX MAX liD SURCH. REQ. DIA. REQ. DIA. lEQ. DIA • . 

~ ~ DISCH. SIZE SHAPE "CAPACITY AT NODE TIME · DEPTH HGL ELEY DURATION AT PIPE AT GlOUID AT PIPE PC 
NODE PIPE (IN . ) CODE SLOPE (MGD) (MGD) (MIL) (FT.) (FT.) (FT.) (HHMM) SLOPE(II.) SLOPE(II.) SLOPE(II.) CJ .. ... .. .... .. .... .. .... ..... .. ... .................................. .... ... ...... ......................................... . .............. .. ......... ... ........... .. ............... . ............ .. 

MC6·005 MC6·005 18.0 0.0064 5.436 0.362 900 0.3 155.f1 1~7.80 0 6~5 6.0 0.0 6 
MC6 - 010 MC6-010 18.0 0.0050 4.786 0.300 900 0.2 157.22 165.70 0 6.4 0.0 0.0 ~ 
HC6-015 HC6-015 18.0 0.0029 3.627 0.301 900 0 . 3 158.35 166.80 0 7.1 7.1 0.0 I 
HC6-020 MC6-020 18.0 0.0047 4.667 0 . 301 900 O.Z 158.66 167.00 0 6.4 7.2 0.0 6 
MC6-025 MC6·025 18.0 0.0017 2.783 0.276 900 0.3 159.10 168.50 · 0 7.6 5.8 0.0 t 
MC6·030 MC6-030 18.0 · 0 . 0021 3.133 0.277 900 0.3 159.46 172.10 0 7.2 ·4.8 0.0 I 
MC6·035 MC6-035 18 . 0 0.0035 3.991 0 . 229 900 0.2 159.94 173.40 0 6 . 2 5.2 0.0 5 
HC6-040 MC6-040 18.0 0 . 0025 3 .4 12 0.229 900 0.3 160.41 174.00 0 6.5 6.2 0.0 6 
MC6·045 MC6-045 18.0 0 . 0031 3.783 0.230 900 0 . 2 161.09 173.10 0 6.3 0.0 0.0 6 
MC6 · 050 MC6 - 050 18.0 0 . 0029 3.647 0.230 900 0.2 161.87 173 . 80 0 6.4 6.5 0 . 0 d 
MC6 · 055 MC6-055 18.0 0 . 0028 3.559 0.230 900 0.2 161.99 173.80 0 6.4 0.0 0.0 d 
MC6·060 MC6·060 18.0 0.0029 3.645 0.231 900 0.2 162.86 174.40 0 6.4 6.9 0.0 6 
MC6·105 MC6·105 10.0 0.0570 3.378 0 . 063 900 0 . 1 158.20 168.10 0 2.2 3.5 0.0 1 
MC6·110 MC6·1 10 10.0 0.0160 1 . 791 0.046 900 0.1 163.65 175.40 0 2 . 5 2.4 0.0 2 
MC6 ·1 15 MC6-115 10.0 0.0023 0.680 0.046 900 0.1 164.37 176.00 0 3.~ 3 . 7 0.0 d 
MC6-120 MC6-1ZO 10 .0 0.0029 0.756 0 . 020 900 0 . 1 165.51 179.20 0 2.6 2 .1 0.0 2 
MC6-125 MC6-125 10.0 ·0.0029 0.761 0 . 020 900 0.1 166.21 179.80 0 2.6 2.7 0 . 0 2 
MC6·130 MC6 · 130 10.0 0 . 0028 0 . 755 0 . 020 900 0 . 1 166 . 60 180.50 0 2.6 2.3 0.0 2 

... --, .. ----.., 
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Ci ty ot _ )Urn Facilities Plan 
Sanitary~ . er Collection System Analysis 
P 1 MC - 5 

Run (PS:fM) 
P ~ - ~ Sanitar y and Base Flow u 4 . 3 mgd 
Peek 1/1 = 8 .6 mgd (Distributed ) 

.Total Peak Flow = 12.9 mgd 
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PEAK FLOWS AND HYDRAULIC GRADE LINES 
OYFlV PIPE 

PEAK 0 MAX MAX LIO SURCH . REQ. DIA . REG. DIA. REG. DIA. 
DISCH . SIZE SHAPE CAPACI TY AT NODE TIME DEPTH HGL E\EV DURATION AT PIPE . AT GROUND AT PIPE 

NODE .PIPE (IN.) CODE SLOPE (MGO) (MGD) (MIL) (FT ~ ) . (FT.) (FT.) (HHMM) SLOPE(IM.) SLOPE(IN.) SLOPE(IN.) t 

~~~=~~;--~~~=~~5----;~~~---···-~:~~~~ - ~;~~~7~---~~9~~---;~o· ---o~o·· ;49:4·;····;65:4o·····o·······i:6 · ·······o:o········a:a····-
"C1·110 HC1 -1 10 36.0 2.0500 616 . 912 0.203 900 0.0 150.43 165.80 0 1.8 0.0 0.0 
HC5-005 HC5-005 12.0 0.2516 11 . 545 0 . 908 900 0.2 155.86 166.00 0 4.6 7 . 2 0.0 
HC5·010 HC5·010 14.0 0 . 0209 5 . 022 0.908 900 0.4 157. 39 172.80 0 7.4 5 . 5 0.0 
HC5 · 01~ HC5 · 015 12 . 0 0.0332 4.193 0.909 900 0.3 165.80 175.80 0 6.8 8 . 2 0.0 
HC5·020 HC5 · 020 12.0 0.0020 1 . 040 0.730 900 0 . 6 166.81 180.40 0 10.5 7.5 0.0 
HC5·025 HC5 · 025 12.0 0.0021 1.057 0.660 900 0.6 167.66 181.70 a 10.1 9.4 O.O 
HC5 · 030 MCS-030 12.0 0.0 163 2 . 937 0 . 506 900 0.3 168.10 182.80 0 · 6.2 5.7 0.0 
HCS-035 MCS-035 12 . 0 0.0013 · 0 . 816 0.509 900. 0.6 168.99 183.00 0 10.1 12.5 0.0 
HC5·040 HC5·040 12.0 0 , 0018 0 . 965 0.458 900 0.5 169.80 183.90 0 9 . 1 9.0 0 . 0 
HC5·045 MC5·045 12 . 0 0 . 0029 1 . 230 . 0.348 900 0 . 4 170.29 184 . 30 0 7.5 8.1 0.0 
HC5·050 MC5·050 12 . 0 0 . 0027 1 . 193 0.348 900 0 . 4 170 . 62 184.60 0 7.6 1.1 0.0 
HC5 · 055 MC5 · 055 12.0 0.0030 1.254 0.285 900 0.3 171.30 ~85 .40 0 6 . 9 6 . 8 0.0 
MCS-060 MC5·060 10.0 0.0037 0 . 858 0.080 900 0 . 2 172.87 184.80 0 4.1 0 . 0 0.0 
HC5·065 MC5·065 10 . 0 0 . 0031 0.793 0.081 900 0.2 174.45 183.80 0 4.3 ~.0 0.0 
MC5 · 070 MC5·070 10.0 0 . 0041 0 . 904 0.082 900 0.2 175.35 183.40 0 4.1 0.0 0.0 
MC5·105 HC5 ·1 05 10.0 0.2368 6 . 888 0.203 900 0 . 1 156.43 164.60 0 2.7 0.0 0 . 0 
MC5·110 HC5·110 12.0 0.0466 4.968 0.203 900 0.1 166.02 174.50 0 3.6 ·3 . 6 0.0 
MC5-115 HC5 · 115 10 . 0 0.0105 1.448 0.110 900 0 . 2 169.66 176.80 0 3.8 4.1 0.0 
HC5·205 MC5·205 12 . 0 0 . 0051 1 . 647 0.070 900 0.1 167.28 178 . 10 0 3 . 7 3.0 0.0 
MC5·210 MC5·210 12.0 0.0095 2.243 0.070 900 0.1 169.52 179.40 0 3.3 3 . 6 0 . 0 
MC5·215 HC5·215 10 . 0 0.0095 1 . 377 0.070 900 0.1 171.83 180.40 0 3.3 3.8 0.0 

'"0-< 
~ 0 
~ -('!) ;:: 
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City of \1 burn Facilities Plan 
Sanitary • ~ •r Collect i on System Analysis 
Bealn MC·4 
1990 Run (PS•FIO 
Pe a k Sanitary and Base Flow • 4.3 ~gd 
Peak I ll • 8.6 •;d (Distributed) 
Total Peak Flow = 12.9 mgd 

t 

03/Z&/93 11:17 
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PEAK FLOWS AND HYDRAULIC GRADE LINES 

P.EAK Q MAX MAX LID SURCH . 
OVFLV PIPE 

REQ. DIA. REG. DIA. an. ou. 
DISCH, SIZE SHAPE CAPAC I TY AT NODE T l ME DEPTN HGL ELEY DURATION AT PIPE- AT GIOUU AT PIPE PC ' 

NODE PIPE (IN.) CODE SLOPE (MGO) ( MGD) (M ll) C FT.) (FT.) ( FT •) (HKMM) SLOPE<IN . ) SLOPE(IN . ) SLOPE(II.) CAl . . .... .. .. .. ....... .. .... .. ...... .. .............................. .. ........... .. ................... .. ... . ...... .. .. ... ..... . ................ . ........... . ....................... . 
MC4 · 005 MC4·005 10.0 0.0297 
MC4·010 MC4 · 010 1 0 . 0 0.0548 
HC4 · 015 MC4·015 10.0 0.0137 
MC4·020 MC4·0ZO 10.0 0.0153 
MC4 · 025 MC4·025 10 . 0 0. 0039 
MC4·030 MC4·030 10 . 0 0.0034 
HC4·035 MC4 · 035 10 . 0 0 . 0036 
MC4·040 MC4·040 10 . 0 0 . 0025 
MC4·045 MC4·045 10.0 0 . 0030 
MC4·105 MC4·105 10 . 0 0.0290 
MC4·110 MC4 · 110 10.0 0.0031 
MC4·115 MC4·115 10 . 0 0.0032 
MC4· 120 MC4 · 1ZO 10.0 0 . 0023 
HC4 · 125 MC4-125 10.0 0.0060 
MC4·1l0 MC4 • 130 10.0 0.0025 
MC4·135 MC4·1l5 10 . 0 0 . 0070 

· MC4·140 MC4·140 10.0 0 . 0025 
MC4·145 MC4 ·145 10.0 0.0025 
MC4 · 205 MC4·205 10.0 0. 1346 
MC4-210 MC4 · 210 10.0 0.0050 
MC4·215 MC4·215 10.0 0.0056 
MC4·220 MC4·ZZO 10. 0 0.0046 

/..-... 

2.441 0 . 9 2 1 
3.313 0.592 
1 . 655 0 . 592 
1 . 749 0.551 
0. 881 0.521 
0.123 0.485 
0.853 0.443 
0 . 711 0.379 
0. 777 0.331 
2 . 411 0 . 307 
0.794 0.284 
0 . 797 0.284 
0.676 0.193 
1 . 092 0.193 
0 .'109 0.122 
1.180 ·o .123 
0.712 0 . 123 
.0. 710 0.058 
5.192 0.095 
1 • o·o3 0.095 
1.055 0.070 
0 . 958 0.032 

900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 

2300 

0 . 4 
0.3 
0 . 4 
0 . 3 
0.5 
o.s 
0.4 
0.4 
0.4 
0 . 2 
0.4 
0.4 
0 . 3 
0.3 
0 . 2 
0 . 2 
0.2 
0.2 
0. t 
0.2 
0. 1 
0. 1 

.............. 
' 

·~ ,..i 

156.51) 172.20 0 6 : 9 6.7 0.0 31 
162.91 170 . 10 0 5.2 0.0 0.0 17 

.164.36 175.10 0 6.1 5.2 0.0 35 
165.79 177.40 0 6.5 6.4 0.0 31 
167.46 179.60 0 1.2 7 . 7 0 . 0 59 
168 . 12 181.30 0 1.2 7.9 0.0 51 
170.25 113.00 0 7.1 7.6 0.0 51 
171.51 182 . 20 0 7.9 o.o 0.0 53 
172.91 181.20 0 7.1 o.o o. o 42 
166 . 68 180 . 40 0 4.6 4.8 0 . 0 1Z 
168.22 110.30 0 6.8 o.o 0 . 0 35 
169.63 113 .oo 0 6.1 6.0 o.o 35 
170.13 180.40 0 6.3 o.o o.o 21 
171.91 181 . 70 0 5 . 2 5.2 o.o 17 
172.60 183.40 0 5.2 4.4 o.o 11 
173.27 183 . 90 0 4 . 3 4 . 6 0.0 10 
114.17 183 . 90 0 5.2 o.o 0.0 17 
174.77 114.70 0 3.9 3.1 0 . 0 . I 
165 . 63 .171.70 0 2.2 2.5 o.o 1 
167.10 173 . 10 0 4.1 3 . 1 0.0 9 
161.56 175.50 0 3.6 3.5 0.0 6 
170.04 177.30 0 2.1 Z.7 0.0 3 

~\ 

"1..:.. .. -
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Sanitary • . er Collection System Analysis ·· 
Ba · . ., HC - 3 
1' ~un (PScfM) 
p , Sanitary and Base Flow • 4 . 3 mgd 
Pea K 1 /1 2 8.6 ~gd ( Distributed) 
Total Peek Flow : 12 . 9 mgd 
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PEAK FLOUS AND HYDRAULIC GRADE LINES 
OYFLW PIPE 

. PEAK Q MAX MAX LID SUACK. AEQ . 01~. REQ. OIA. lEO. DIA. 
DISCH. SIZE SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEY DURATION AT PIPE AT G.OUMD AT PIPE p 

NODE PIPE (IN.) CODE SLOPE (MGD) (MGD) (Mil) (FT.) (FT.) (FT.) (HHMN) SLOPE(IM.) SLOPECJM.) SlOPE(JM.) e 
-----·--- -- - · -- - ··---·---·--···- · ----··--· - ---·------ ..... ---·-----·--·······----·----------- -- --·--···---·-·-- ·- ······--·----··--· 
MC3·005 MC3 - 005 18 . 0 0 . 0083 6.195 4.225 900 0 . 9 145 . 38 157.70 0 15~6 13 . 7 0.0 6 
MC3·010 MC3·010 12.0 0.0247 3.615 4.225 900 1 . 3 146.50 159.10 600 12.7 11.3 6.2 11 
11C3·015 11C3-015 16.0 0.0626 12.399 4 . 225 900 0.6 154.05 157.30 0 10.7 · 0.0 0.0 ] 
11cJ-o2o 11c3-o2o 16 . o o . oo21 2.283 4.225 9oo 3.8 158 . 32 16o.oo 24oo 20.2 · 16.8 15. 1 18 
MC3 · 025 MC3-025 16.0 0 . 0084 4.546 4.071 900 3.2 160.78 166.50 1400 15.4 13.3 O.O 8. 
MC3-030 MC3·030 18.0 0.0084 · 6.206 4.072 900 2.7 161.16 112.90 400 15.4 10 . 6 0 . 0 6~ 
MC3·035 MC3·035 14 . 0 0.0049 2.438 4.072 900 4.6 164.09 169.00 2400 17. 0 0.0 12.1 16 
11C3 · 040 MC3·040 14.0 0 . 0049 2.420 3.258 900 5.4 165.94 169.80 2400 15.7 16.4 9,4 13• 
HC3 · 045 MC3·045 12.0 0 . 0068 1 . 899 3.258 900 9.9 172.71 174.90 2400 14.7 12.7 10.6 17 
HC3 · 050 HC3·050 12.0 0.0072 1.947 3 . 258 900 13.9 178.98 180.00 2400 14.6 12.5 10.3 16: 
HC3 -055 HC3 - 055 16 . 0 0 . 0025 2.478 3 . 258 900 11 . 0 179.07 180.40 2400 17. 7 12.0 10.4 13 ' 
HC3 · 060 MC3-060 16 . 0 0 . 0018 2.104 3 . 124 900 14.8 180.68 180.60 2400 18.6 23.7 12.2 141 
11C3·065 HC3·0b5 16 . 0 0.0012 1.730 2.857 900 15.2 181:20 180.20 2400 19.3 0.0 13.6 16! 
11C3·070 MC3·070 16 . 0 0 . 0007 1.2~7 2.692 900 15.7 181.92 180.60 2400 21.2 17.9 16.7 21 : 
MC3·075 MC3·075 15 . 0 0 . 0004 0 . 809 2.5~2 900 16 ; 7 182.95 177.40 2400 23.2 0.0 20.2 321 
MC3·080 MC3·080 16 . 0 0 . 0010 1 . 602 2.450 900 17.0 183.55 179.10 2400 18.8 f3.2 12.6 15: 
HC3 - 085 11C3 · 085 16 . 0 0.0004 0 . 937 2.359 900 17 . 5 184.12 179.80 2400 22 . 6 15 . 4 18.7 25 ' 
HC3·09 0 HC3·090 16 . 0 0.0018 2.124 2 . 2~9 900 17.5 184 . 46 178.00 2400 16 . 5 0.0 6.3 101 
11C3 :095 HC3·095 16.0 0.0016 1 . 954 2.299 900 17.7 185,07 177.90 2400 17.0 0.0 8.4 11 : 
HC3-100 MC3·100 16.0 0 . 0014 1 . 843 2 . 299 900 18 . 0 185.81 180.00 2400 17.4 13. 1 9.5 121 
11C3·105 MC3 · 105 10.0 0 . 0037 0.860 1 .4 86 900 19.9 188.67 182.10 2400 12.3 10.6 8.9 17; 
11C3·110 HC3·110 10.0 0.0030 0.775 1 . 410 900 21.7 191.25 183.40 2400 12.5 11.4 9.3 18' 
HC3 -11 5 MC3·115 10 . 0 0 . 0027 0.737 1.341 900 23.3 193.57 182.30 2400 12.5 0.0 9.3 18 ' 
MC3·120 MC3·120 10 . 0 0.0022 0 . 670 1 . 253 900 25.0 196.02 181.80 2400 12 . 6 0 . 0 9.5 18C 
HC3 · 125 HC3 ·12 5 10 . 0 0.0030 0 . 775 1 . 253 900 25.7 197.11 182.50 2400 12 . 0 10.9 . 8.3 161 
HC3·130 HC3 · 130 10.0 0 . 0023 0.676 1.253 900 27.3 199 . 38 182.50 2400 12.6 0.0 9 . 4 18~ 
MC3·135 HC3·135 10.0 0 . 0036 0 . 845 1.226 900 28.5 201.63 183.60 2400 11.'5 11.4 7.4 14~ 
11C3 - 140 HC3 · 140 10.0 0.0038 0.872 1.108 900 29.1 203.26 183.30 2400 10.9 0.0 6.1 121 
HC3·145 HC3·145 10 . 0 0 . 0044 0.937 1 . 108 900 29.6 204.85 182.70 2400 19.6 0 . 0 5.3 111 
HC3· 150 HC3 · 150 10.0 0.0040 0.896 1 . 030 900 30.1 206 . 91 180.90 2400 10.5 0~0 4.9 114 
MC3·155 MC3 ·1 55 8 . 0 0.0040 0 . 494 1 . 030 900 36.4 215.10 181.90 2400 10.5 11.9 8.3 zoe 
HC3-160 HC3-160 8.0 0.0040 0.494 1.030 900 37.7 216 . 84 182.80 2400 10.5 9.1 8.3 ZOe 
HC3·205 11C3 -2 05 10 . 0 0.0007 0.377 0.814 900 5.2 164.83 175.00 2400 13 . 3 6 .8 10.6 21, 
11C3·210 MC3·210 10 . 0 0 . 0008 0.393 0.667 900 5.3 164 . 98 174.30 ·2400 12.2 0.0 8.7 17G 

~ -< 11C3·215 HC3·215 10.0 0.0007 0 . 368 0.667 900 5.6 165,51 174.30 2400 12.5 0.0 9.3 181 
~ 0 HC3-220 MC3·220 10.0 0 . 0007 0 . 379 0 . 549 900 5.9 165.97 173.50 2400 11.5 0 .0 7~4 14~ 
~ e HC3·225 HC3·225 10.0 0.0041 0.901 0.364 900 5 . 5 166.04 113 . 80 2400 7.1 7,6 0.0 4G 

3 11C3·230 HC3·230 10.0 0 . 0021 0.649 0.365 900 4.8 166.37 175.40 2100 8.1 7.4 0.0 56 
~ HC3·305 HC3·3 05 15 . 0 0. 0180 5.593 0.267 900 10 . 2 180.69 182.50 16Q0 4.8 5.7 0.0 4 

HC3 ·31 0 HC3-310 12 . 0 0.0045 1 . 544 0 . 238 900 9.0 180.72 182.60 1400 6.0 9.4 0.0 15 
HC3-315 HC3-315 10 .0 0 . 0102 1.426 0.218 900 6.4 180.78 183.20 500 4.9 6.6 0.0 15 

~I ... 
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City of II ~urn Facilities Plan 
s tary - Aer Collection System Analysis 
B l MC- 3 
1.,. , .., Run CPSafM) 
Peek Sanitary and Base Flow a 4 . 3 mgd 
Peak 1/1 • 8.6 mgd <Distributed) 
Total Peak Flow a 12 . 9 mgd 

' 
03/28/93 11 : 17 
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PEAK FLOWS AND HYDRAULIC GRADE LINES 

LID 
OYFLU PIPE 

PEAK Q MAX MAX SURCM. REQ. DIA. REQ. DIA. REG . DIA. 
DISCH . SIZE SHAPE CAPACITY AT NODE TIME OEPT·H HCL ELEV DURATION AT PIPE AT GIOUID AT PIPE 

NODE PIPE ( IN. ) CODE SLOPE (M"GO) (MGO) (MIL) (FT.) (FT.) ( FT •) (HHMM) SLOPE(II.) SLOPE(II.) ' SLOPE(II.) ........ . .. ....... ............................. .. .................. .. ............................................................................................. . ................ 
MC3·320 MC3·320 16.0 0.0211 7.203 0. 166 900 9.7 181. to 181.10 1400 3.9 5.5 o. 
MC3 · 325 MC3·325 10.0 0.0036 0 . 847 0. 14 7 900 8.8 181.23 181.90 1000 5.2 5.3 o. 
MC3-330 MC3·330 10 . 0 0.0265 2.306 0 . 099 900 8.8 181.93 181.00 700 3.1 5.2 o. 
MC3-335 MC3 · 335 10.0 0.0043 0 . 933 0 . 072 900 7.7 181.94 182.30 500 3.8 3.7 o. 
MC3·340 MC3 · 340 12 . 0 0 . 0208 3.319 0. 142 900 11.2 182.96 180.00 1600 3.7 4.2 o. 
MC3·345 MC3·345 1 0. 0 0.0052 1. 016 0.081 900 9.8 182.96 181.30 1400 3.9 3.9 o. 
MC3-350 MC3·350 14.0 0.0218 5.122 0.091 900 11.3 183.56 178.90 1600 3. 1 · 0.0 o. 
MC3·355 MC3·355 14.0 0 .0040 2 . 185 0 . 066 900 10.3 183.56 180.00 1400 3 . 8 3.7 0. 
MC3-360 MC3·360 12.0 0.0042 1 . 4 83 0.066 900 9.2 183.56 180.40 600 3.7 4.5 o. 
MC3·365 MC3·365 10.0 0.0059 1.086 0.066 900 7.7 183.56 182.40 500 3.5 3.3 o. 
MC3·370 MC3·370 10 . 0 0. 0260 2 . 2"81 0.066 900 10.9 184.13 1151.00 1600 2.6 3.6 o. 
MC3·405 MC3 · 405 12.0 0.0018 0.971 0.818 1000 17.7 186. liS 179.50 2400 11.3 0.0 0.0 
"'c3- 41 o· HC3 · 410 10.0 0.0019 0.621 0 . 656 900 17.8 187.52 181 .60 2400 10.2 · 8.9 3.4 
MC3·415 MC3·415 10. 0 0.0018 0.602 0.656 900 18.0 188.53 ta2 :60 2400 10.3 10.0 4. 1 
MC3·420 MC3·420 10 . 0 0.0018 0.60~ 0.560 900 17.9 1119 . 19 182.30 2400 ·9. 7 ' o.o o.o 
MC3·425 MC3·425 1 0 . 0 0.0029 0 . 762 0 . 562 900 17.3 189 . 86 1·84 .20 2000 8.9 8.2 o.o 
MC3·430 MC3-430 1 0. 0 0.0031 0.793 0.563 900 17.0 190.21 1-153.90 1900 8.8 o.o o.o 
MC3·435 MC3·435 10 . 0 0.0005 0.314 0 . 447 900. 17.3 190.75 183.80 1900 11.4 o.o 7.2 1 
MC3·440 MC3·440 10 . 0 0.0021 0.650 0.218 900 16.5 190.85 183.30 1700 6.6 0.0 0.0 
MC3·445 MC3·445 10.0 0 . 0017 0 . 589 0.158 900 16. 1 190.88 183.60 1700 6. 1 6.4 0.0 
HCJ-450 MC3·450 10 . 0 0.0019 0.615 0 . 098 900 15.6 190.90 184.00 1700 5.0 5.2 o.o 
HC3·455 MC3-455 10. 0 0.0035 0.843 0.048 900 14.5 190.90 183.70 1600 3.4 0.0 0.0 
p s- 1 0 PS · 10 36.0 1.0000 430.871 0.000 13.5 190.90 154.00 (SPECIAL DEVICE AT MODE) 
HC3·505 11C3 · 505 8.0 0.0080 0.698 0.200 900 16.6 190.81 183.00 1800 5.0 0.0 O.D 
11C3·510 11C3·510 8.0 0.0044 0.518 0.201 900 16.2 190.89 182.10 1700 5.6 o.o 0.0 
MC3·515 MCJ-515 8.0 0.0075 0.678 0.201 900 13.1 191.19 183.60 1400 5. 1 5.9 o. o 
MC3·520 MC3·520 IS.O 0.0000 0.035 0.201 900 13.4 191.52 183.60 2400 .1 5 . 4 o.o 14.4 5 
MCJ-525 MCJ-525 8 . 0 0 . 0031 0.433 0.2:>2 900 12.4 .191:82 183.9'0 1400 6.0 a.o 0.0 
PS - 6 PS-6 36.0 1. 0000 430.871 0.132 11.4 191.82 172.40 (SPECIAL DEVICE AT lODE) 
MC3·605 MC3·605 12. 0 0.0013 0.836 0.000 200 17.3 185 .81 182.50 2400 0.0 o.o o.o 
HC3-610 MCJ-610 1 2. 0 0.0013 0.832 0.000 0 16.9 185.81 182.00 2400 o .·o o.o 0.0 "':l< 

l:o' 0 
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City of IJ ~urn Facilities Plan 
ianltary :.. der Collection System Analysts 
Basin MC-2 
1990 Run (PS•FM) 
Peak Sanitary and Base Flow • 4.3 mgd 
Peale l/1 • 8 . 6 mgd (Distributed) 
Total Peak Flow • 12 . 9 mgd 

• 
03/28/93 11 : 17 
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PEAK FLOWS AND HYDRAULIC GRADE LIN£$ 
OVFLW PIP£ 

PEAK Q MAX MAX LID SUitCH. ltEQ. DU. REG. DJA. REG. OIA . 
DISCH . SIZE SHAPE CAPAC! TY AT NODE TIME DEPTH HGL ELEV DURATIOIII AT PIPE AT GIOUIIID AT PIPE PC' 

NODE PIPE (Ill . ) CODE SLOPE ( MGD) ( MGD) (MIL~ (FT.) (FT.) <FT.> (HHIUO SLOPE(IIII.) SLOPE(JIII.) SLOPE(IIIJ . ) CAl 
-- -- --------------------- - -------------------- .--··· · ········ · ··· · ···· · ··-~·-· .········ · ············~·-······················· · ···· 

MC2·005 MC2·005 18.0 0.2253 32.211 
MC2·010 MC2·010 18.0 0.0014 2.502 
MC2·015 MC2·015 18.0 0.0008 1 .879 
MC2·020 MC2·020 18 . 0 0.0008 1 .887 
MC2 · 025 MC2·025 18 . 0 0.0011 2.267 
MC2 · 030 MC2·030 18.0 0.0011 2.237 
MC2·035 MC2·035 18 . 0 0.0019 2.958 
MC2·040 MC2·04D 12.0 0. 0013 0.836 
MC2·045 MC2·045 12.0 0. 0017 0.941 
MC2·0SO MC2·0SO 12 . 0 0. 0018 0.-984 
MC2·105 MC.2 · 1 05 10.0 0.0052 1 . 025 
MC2·110 MC2·110 10.0 0. 0076 . 1 . 232 
MC2·115 MC2·11S 10 . 0 0.0030 0. 717 
MC2·120 MC2·120 10 . 0 0.0031 0.782 
MC2·125 MC2·125 10.0 0 . 0031 0 . 787 
MC2 · 130 MC2·130 10 . 0 0 . 0030 0.771 
PS-9 PS·9 36 . 0 1 . 0000 430 ~ 871 

1 . 795 . 1000 
1 . 795 1000 
1.797 900 
1. 805 900 
1. 809 900 
1.622 900 
0.421 900 
0.290 900 
0.291 900 
0.173 900 
1.203 900 
1. 074 900 
0 •. 978 900 
0.776 900 
0 . 677 900 
0.678 900 
0 . 501 

0.2 159.77 
0.9 160.75 
1.2 161.26 
1.2 161.55 
1.0 161.64 
0 . 9 · 162.11 
0.4 
0 . 4 
0.4 
0.3 
2.0 
1.5 
2.3 
2.3 
2.0 
1.8 
0.8 

,._ 
' ' ' . 

162.54 
163.22 
164 '.06 
164.91 
166.18 
167.79 
169.94 
111. 14 
111.94 
172.63 
172.63 

179.00 0 6. 1 6.0 0.0 5 
180.20 0 15.9 .12.1 0 . 0 71 
179.10 0 11.r 0.8 . 0.0 95 
179.40 0 11.7 0.0 0.0 95 
179.70 0 16.5 16.2 0.0 79 
110.00 0 16.0 17.8 0.0 72 
181.20 0 8.7 1.3 0.0 14 
181.70 0 8.1 1.5 0.0 34 
181.70 Q 1.7 o.o 0.0 30 
182.70 0 6.3 6.2 0.0 17 
'181.10 500 10.6 11.7 5.2 117 
111.10 200 9.5 o.o o.o 17 
180.00 1400 10.9 o.o 6.0 125 
110 . 00 400 10.0 o.o 0.0 99 
110.00 200 9.5 o.o 0.0 86 
178.00 200 9.5 o.o 0.0 a a 
157.30 (SPECIAL OEVtCE ~T lODE) 

,.-.. 



City of " ~urn Facilities Plan 
Se · ~ary _ . er Collection System Analysis 
B MC-1 
1 Run (PS•FM) 
Pea~ Sanitary end Base Flows 4 . 3 mgd 
Peek 1/ 1 : 8 . 6 mgd (Distributed) 
Total Peek Flow = 12.9 mgd 

03/21!/93 11:17 
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PEAK FLO~S AND HYDRAULIC GRADE LINES 

DISCH . 
NODE PIPE 

SIZE 
( IN. ) 

SHAPE 
CODE SLOPE 

PEAK Q 

CAPACITY AT NODE 
(MGD) (MGD) 

MAX 
TIME ' DEPTH 

(MIL) (fT.) 

MAX 
HGL 

(FT.) 

liD 
ELEV 
( FT • ) 

OVFLU PIPE 
SURCH . REG. DIA. REO. OIA. REG. DIA. 

DURATION AT PIPE AT GROUND AT PIPE 
(HHMM) · SlOPE(III.) SlOPE(U.) SlOf'£(1 •• ) 

, 
c 

;~:~~--· · ;~:~~------;~:~----·-·;:~~~~·;;~:;~;-·;;:;~;··---····-~:;··;;i:;i····ii;:;;·-~;;;~;;~·;;;;~;-;;·;;;;;··············-~--
"C1 - 005 MC1 · 005 30.0 0.0116 28.492 9 . 031 1000 1.0 138.54 157.50 0 19.5 9.2 0.0 3 
MC1·010 MC1-010 30.0 0 . 0116 28.488 . 9 . 032 1000 1 . 0 143.21 159.30 0 19 . 5 23.3 0.0 3 
MC1·015 MC1·015 36.0 0.0142 51.284 7 . 236 1000 0.8 143.21 159.30· 0 17.3 0.0 0 0 1 
MC1-020 MC1-020 36 . 0 0.0010 13.939 7.2~7 1000 1.5 144.08 153.30 ·0 28.2 0.0 0:0 5 
MC1-025 MC1-025 36.0 0.0007 11 . 620 7.238 1000 1.7 144.43 153.60 0 30.1 27.9 0.0 6 
MC1·030 MC1·030 36 . 0 0 . 0001 5.117 7.238 1000 .3.1 145.96 154.10 1900 41.0 30.3 25.9 14 
MC1·035 MC1 · 035 36.0 0.0021 19.634 7.077 1000 2 . 4 146.06 155.30 0 24,6 22.5 0.0 ] 
MC1 · 0~0 MC1 · 040 36.0 0.0012 14.848 7.080 900 2.1 146.06 156.70 0 27.3 21.4 0.0 4 
MC1·045 MC1·045 27.0 0 . 0016 7 . 973 2.885 1000 1.8 146.06 156.00 0 18 .~ . 0.0 0.0 3 
MC1·050 MC1·050 27.0 0.0014 7.486 2.886 1000 1.5 146,06 160.60 0 18.9 11.2 0.0 3 
MC1·055 MC1·055 27.0 0.0013 7 . 306 2 . 886 10~0 1.4 146.06 165.20 0 19.1 . 9.6 0.0 3 
MC1·060 MC1·060 27.0 0.0017 8.235 2.886 1000 1.0 146 .• 12 162.00 0 18.2 0.0 0 . 0 ] ' 
MC1·065 MC1·065 . 27.0 0.0017 8 . 236 2 . 886 1000 1.0 146.83 158.70 0 18.2 0.0 0.0 ] ' 
MC1·070 MC1-070 · 27 . 0 0.0047 13.783 2.81!6 1000 0.7 146.90 160.30 0 15.b 10.8 0.0 21 
MC1·075 MCl-075 27.0 0.0012 6 . 825 2.665 1000 1.0 147.48 16Q.80 0 19.0 17.5 0.0 ] ' 
MCl-080 MC1 · 080 27.0 0.0011 6.756 2.665 1000 1.0 147.75 161.20 - 0 19. 1 17. 6 0.0 3 ' 
MC1 · 085 MC1·085 24 . 0 0.0046 9.955 1.656 1000 0.6 147.90 159.00 0 12.2 0.0 0.0 11 
MC1 · 090 MC1 · 090 24.0 0 . 0040 9 . 222 1 . 6~6 1000 0.6 148.83 160.50 0 12.6 11.5 0.0 1· 
MC1·095 MCl-095 24.0 0,0011 4.921 1.657 9'00 0.8 149.49 161.40 0 16.0 14.0 0.0 3: 
MC1·100 - MC1 · 100 24.0 0.0015 5.577 1.661 900 0.8 149.89 161.80 0 15.2 15.6 0.0 2 ' 
MC1 · 105 MC1-105 24.0 0.0008 4.094 1.667 900 0.9 150.29 165.40 0 17.1 10.5 0.0 41 
MC1·110 MC1·110 24.0 0.0100 14.614 0.760 900 0.3 150.71 165.80 0 7.9 9.5 0.0 
MC1 · 115 MC1-115 18.0 0.0110 7.f03 0.557 1000 . 0.3 151.74 164.10 0 6.9 0.0 0.0 
MC1-120 MC1·120 18 . 0 0.0064 5 . 431 0 ~ 545 900 0.3 154.09 165.90 0 7.6 8.0 0.0 11 
MCl-125 MC1·125 15.0 0.0036 2~521 0.184 900 0.2 154.52 166.00 0 5.6 7.7 0.0 
MC1·130 MC1 · 130 .15.0 0.0085 3.84~ 0.184 900 0.2 155,08 164.10 0 4.8 0.0 0.0 
MC1·135 MC1·135 10.0 · 0.0507 3.188 0.11!4 900 0,1 158.49 165.50 0 3,4 4.1 0.0 
MC 1 ·140 MC1·140 8.0 0.0033 0 . 446 0.184 900 0.3 159.26 165.40 0 5.7 0.0 0.~ 4 1 
MC1·145 MC1-145 8.0 0.0094 0.759 0.184 900 0.2 163.47 11-5.50 0 4.7 4.0 0.0 24 
MC1·150 MC1·150 8.0 0.0040 0.492 0.150 900 0.3 164.46 170.00 0 5.1 0.0 0.0 31 
MC1·155 MC1·155 8 . 0 0.0049 0 . 545 0.095 900 O.Z 165.71 \74.10 0 4~2 3.4 0.0 11 
MC1·160 MC1·160 8.0 0.0067 0.639 0.067 900 0.1 166.23 170.80 0 3.4 0.0 0.0 1( 
MC1·165 MC1-165 8 . 0 0 . 0029 0.422 0.067 900 0.2 166.97 172.20 0 4.0 3.5 0.0 1' 
MC1 · 170 MC1·170 8.0 0 . 0026 0.398 0.067 900 0.2 167.11 .170.60 0 4:1 0.0 0.0 1~ 
MC1·175 MC1 · 175 8.0 0.0029 0.424 0 . 035 900 0.1 167.72 172.70 0 3 . 1 2.5 0.0 I 
MC1·180 MC1-180 8.0 0.0034 0.452 0.035 900 0.1 169.18 173.30 0 3.1 3.6 0.0 7 
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City of W burn Facilities Plan 
Sanitary • .er Collection System Analysis 

'"d< Basin sc -1 
~ 0 1997 Run (PS•FM) 

(Jtl c Peak Sanitary and Base Flow~ 5 . 7 mgd 
~ 

a Peak III • 8.6 mgd <Distributed) 
~ ·Total Peak Flow • 14 . 3 mgd 

• 
03/28/93 11 :H 
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N PEAK FLOWS AND HYDRAULIC GRADE LINES 

OVFUI PIPE 
PEAK Q MAX MAX LID SURCH. REQ . DIA. REQ. DIA. ltEQ. OIA. 

DISCH . SIZE SHAPE CAPACI.TY AT NODE TIME DEPTH HGL ELEV DURATION AT PIPE · AT UOUNO AT PIPE PC 
NODE PIPE ( IN . ) CODE SLOPE (MGO) ( MGD) (M ll) (Fl".) (FT.) ( FT •) ( HHMM) SLOPE(IN.) SLOPE(II.) SLOPE(IN.) CA 

·--- - --------···············-----------------------·------------------ ---- - ----------- - ----·----·~.----------------·--------------PS-4 PS-4 36 . 0 1.0000 430 . 871 0.740 o.o 180.1'4 165.90 (SPECIAL DEVICE Al lODE) 
SC1-005 sc1 - 005 15.0 0 . 0021 1. 912 0 . 221 1000 0.3 160.36 174.40 0 6.7 3 . 2 o.o· 11 
SC1-010 SC1-010 . 15 . 0 0.0020 1 .889 0.221 1000 0 . 3 161.12 176.50 0 6.7 5.5 o.o 11 
SC1-015 SC1-015 15.0 0.0006 1 . 033 0.221 10 00 0.4 161.45 177.40 0 8.4 6.4 0.0 21 
SC1-020 SC1-020 15.0 0 . 0008 1 . 184 0.222 900 0.4 161.75 177.50 0 8.o 10.0 o. o 11 
SC 1 -025 SC1-025 15.0 0.0030 2.268 0.059 1000 0 . 1 162.43 177.60 0 3.8 5.a o.o 2 
SC1-030 SC1 - 030 15.0 0.0015 1 . 599 0.059 1000 0. 1 163.04 179.10 0 4.4 3.6 o.o 3 
SC ·1- 035 SC1-035 15 . 0 0.0015 1. 626 0 . 05"9 900 0.1 163.67 179.10 0 4.3 0.0 o.o 3 
sc1-040 SC1-040 10 . 0 0.0030 . 0. 773 0 . 059 900 0.2 165.14 180.10 0 3.8 4.1 0.0 7 
SC1-045 SC1-045 10 . 0 0.0027 0 . 731 0 . 059 900 0.2 166.33 176. 2·0 0 3 . 9 0.0 0.0 .a 
SC1-105 SC1-105 10.0 0. 0036 0 . 855 · 0.163 900 0.3 162.86 .179.50 0 5.4 4.9 o.o 19 
SC1-110 SC1-110 10.0 0 . 0029 0 . 760 0.163 900 0.3 163.86 179.30 0 5.6 o.o o.o 21 
SC1-115 sct-115 10.0 0.0029 0.768 0 . 088 900 0.2 164.78 177.30 0 4.4 o. o o.o 11 
SCl-120 SC1 -1 20 10 .0 0. 0027· 0.737 0.088 900 0.2 165.46 174.90 0 4. 5 .. .o.o o.o 12 
SC1-125 SC1-1l5 10 . 0 0.0034 0 . 819 0.041 900 0. 1 166.61 177.20 0 . 3.2 2.9 0.0 ~ 
sct-205 sc1-205 12.0 0.0032 1 . 305 0.359 900 0.4 161.38 175.60 0 7 . 4 4.0 o.o 27 
sc1-210 sc1-210 12 . 0 0 . 0033 1.314 0.360 900 0.4 162.88 173.40 0 7~4 .o.o o.o 27 
SC1-215 SC1-215 12 . 0 0.0052 1 . 653 0.360 900 0 . 3 164~80 169.20 0 6.8 o.o o.o 21 
SC 1 -220 SC1 ~ 220 12.0 0.0054 1 . 692 0.109 900 0.2 166.70 '169.60 0 4.3 5.9 0.0 Ill 
sc1-225 sct-225 12.0 0.0054 1 . 689 0. 1 10 900. 0~2 168.73 173.90 0 4.3 3.7 0.0 • SC1-230 SC1•230 12.0 0.0054 1 , 693 0.063 900 0. 1 170.70 177.10 .o 3.5 3.2 o.o 3 
sc1-235 SC1 - 235 12 . 0 0. 0048 1 . 587 0.063 900 0.1 173.16 .178.40 0 3-6 4.0 0.0 ~ 
sct-240 SC1-240 12.0 0 . 0035 1.356 0.064 900 0.1 174.35 180.30 0 3-8 3.5 0 . 0 4 
PS-5 PS-5 36.0 1.0000 430 . 871 0 . 000 0.0 175.22 153.60 (SPECIAL DEVICE AT lODE) 
SCl-305 sc 1 ·305 12.0 0.0020 1 . 029 0 ~ 161 900 0 _3 160.70 175.00 0 6.0 2.9 o.o 1~ 

· SC1·310 SC1-310 12.0 0.0020 1.034 0. 162 900 0.3 160.90 115.00 0 6.0 o.o o.o 1~ 

~-.. 1.-.-...... 
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City o> .. ourn ~ec1l1t1ea Plen 
Sanitary ~ ~•r Collection System Analysis 
B· 'n MC-9 
1 Run (PScFM) 
p , Sanitary and Base Flow a 5.7 mgd 
Peek 1/1 s 8.6 ~gd (Distributed) 
To tal Peek Flow ~ 14 .3 mgd 

03/28/93 11:37 
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PEAK FLOUS AND HYDRAULIC GRADE .LINES 

DISCH. SIZE SHAPE 
NODE PIPE ( I II. ) CODE SLOPE 

P.E AIC Q 
CAPACITY AT NODE 

(MGD) (MGD) 
TIME 

(MIL) 

MAlC 
DEPTH 
(FT. ) 

MAlC 
HGl 

( FT •) 

1:10 
ElEY 
( FT •) 

' 
~- . 

OVFLW PIPE 
SURCH . REG. DIA. REQ. DJA. REQ . DIA. 

DURATION AT PIPE· AT GROUID AT PIPE 
(HHMM) SlOPE(IN.) SLOPE(IN.) SLOPE(II.) ...... ..... .............................. .. ..... .. .................................. ........ ................................................... . ................ . .............................. . 

(SPECIAl DEViCE AT MOD£) PS-7 
MC9·005 
MC9·010 
MC9 · 015 
MC9·020 

'"0-<: 
~ 0 

(JQ -
~ c: 

3 
~ 

0\ 
... llo-1 
w 

PS-7 36.0 1.0000 430.871 
MC9·005 1 2. 0 0. 0032 1 . 3 01 
MC9·010 12.0 0,0032 1 '300 
MC9·015 10.0 0.0067 1 • 161 
MC9·020 10.0 0 . 0033 0.819 

0.538 0.0 182.6'0 161.70 
0.389 900 0.4 162.98 181.30 0 7.6 4.3 0.0 
0.391 900 0.4 164.32 182.60 0 7.6 7.7 o.o 
0.084 900 0. 1 165.89 182.40 0 3.7 0.0 0.0 
0.084 900 0.2 166.85 "182.10 0 4.3 o.o 0 . 0 



City of W burn Facilities Pl a n 
Sanitary . der Coll e ction Syste~ Analysis . 
Basin MC-8 
1997 Run (PS • FM) 
Peak Sanitary and Base Flow • 5 . 7 mgd 
Peak 1/1 • 8 . 6 mgd (Distributed) 

~ < Total Peak Flow : 14 . 3 mgd 
~ 0 
~ -
~ = = 03/28/93 11 : 37 

~ •••••••••••••••••••••• •••••••••••••• • ••••••••••••••••••••••••••••••• ••••PAGE 

PEAK FLOWS AND HYDRAULIC GRADE LINES 

tl""" PEAK Q MAX MAX 
DI SCH. SIZE SHAPE CAPACITY AT NODE TIME DEPTH MGL 

NODE PIPE ( IN . ) CODE SLOP.E (MGD) ( MGD) (MIL) ( FT • ) (FT.) 

• 
3 

OVFlll PIPE 
· LID SUilCH. llEQ, OU. REG. DIA. llECI. DIA . 

ELEV DURATION AT PIPE AT GlfOUIID AT P I PE PC 
(fT.) (HHMM) SLOPE(JII.) SLOPE(JII.) SLOP£(111.) CA 

.. ... -- ...... -... - .... -............ - ...... -- ..... - .. - ... ....... - .. -.. ........ ... ... · .. --..... .. ...... -....... ---....... --.. ----... -... --.... -.. ---.. ---.... -.... -. -.. -----. .. ------------ . ------. ---
MC8 · 005 MC8 · 005 
MCS-010 MC8 · 010 
MC6·015 MCS-015 
MC8 - 020 MC8 - 0 20 
MCS-025 MCS-025 
MC8 - 030 MC8·030 
MC8·035 MCS - (135 
MC8·040 MCS - 040 

.---... 
I 

15 . 0 0.0068 3 . 450 
15 . 0 0.0035 2.469 
15 . 0 0 . 0022 1. 95 7 
15 . 0 0 . 0007 1 . 088 
15 ~ 0 0 . 0007 1. 072 
15.0 0.0014 1 . 561 
15. 0 0 . 0014 1.566 
15 . 0 0 . 0012 1.463 

0 . 566 1000 0 . 4 
0.566 1000 0.4 
0 . 566 1000 0.5 
0.569 900 0.6 
0.436 900 0.6 
0.439 900 0.5 
0.441 900 0 . 5 
0 . 105 900 0.2 

..... - .... \ 

135 .5"4 154 . 20 0 i . 6 o.o 0.0 16 
137.36 155.70 0 1.6 1.9 o.o 22 
138.51 155.00 0 9.4 0.0 0.0 21 
139.01 154 . 90 0 11. a· o.o 0.0 52 
139.27 154.10 0 10 . 7 o.o 0.0 40 
139.88 154.50 0 9.3 o.o o.o 21 
140 . 58 154.00 0 9.3 o.o o.o 28 
140.75 153,50 0 5.6 ~.o o.o ' 1 

;':-.. 



\ ;: ·.' ·>) 
.. _, :_; 

City Ol "' burn Factltttas Plan 
Sanita r y - . er Collect i on System Analysts 
l' n MC-7 

Run (PS•FM) 
Pto~ Sanitary and Base Flow c 5 . 7 mgd 
Peak I I I • 8 .6 mgd (Distributed) 
Total Peak Flow ~ 14.3 mgd 

• 
03/28/93 11 : 37 
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PEAK FLO~S AND HYDRAULIC GRADE LINES 

PEAK Q MAX MAX LID 
OYFLW PIPE 

SUICH. IEQ. DIA. REO. DIA . lEO. DIA. 
DISCH. SIZE SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEY DURATION AT PIPE AT GIOUID .AT PIPE 

NODE PIPE ( IN. ) CODE SLOPE CMGD> ( MGO) (MIL) (FT.) (FT.) (FT.) (HHMM) SLOPE(ll.) SLOPE(II.) SLOPE(II.) - ............. - ....... - ... -- -- ...... - .. -.............. ......... ... ....... .. ................................ --- .. ...... ...... .... .......... .. ...... .... .. -------···············:·--------··-----------------
HC7·005 HC7·005 24.0 0 . 0206 20 . 978 3.306 "1000 0.6 134. 9"3 155.40 0 12.0 6.4 o.o 
MC7·010 MC7·010 24 . 0 0.0206 20 . 988 2 . 740 1000 0.5 136.52 t55.10 0 11.2 o.o 0.0 
MC7·015 MC7·015 18.0 0.0207 9.765 2.740 1000 0.6 141 . 26 155.10 0 11.2 o.o o.o 
HC7·020 MC7 · 020 18 . 0 0.0207 9 . 753 2. 740 1000 0.6 145.97 t54. 70 0 11.2 0.0 o.o 
MC7·025 HC7·025 18 . 0 0.0124 7.560 2.741 1000 0.6 148.82 158 . 10 0 12.3 11.8 o.o 
MC7·030 HC7 · 030 18 . 0 0.0105 6 . 948 2.741 1000 0 . 7 152 . 11 160.60 0 12.7 13.3 0.0 
MC 7· 035 MC7·035 18.0 0.0125 7.594 2.741 1000 0.6 154.71 164 .50 0 12.3 11.4 o.o 
MC7·040 HC7·040 18.0 0.0078 6.000 2.741 1000 0 . 7 156.08 165.90 0 13.4 13.2 o. o 
HC7·045 HC7·045 18 . 0 0.0079 6.017 2 . 741 1000 0.7 158.25 167.30 0 13.4 14.6 o.o 
HC7·050 HC7·050 18.0 0. 0044 4 . 524 2.405 1000 o·. 8 160.50 170.30 0 14.2 13.4 0.0 
HC7 · 055 HC7·055 18 . 0 0. 0(}55 5.035 " 2.406 1000 0.7 163.07 172.70 0 13.6 13.9 0.0 
MC7·060 MC7 · 060 18 . 0 0.0050 4.789 2.230 1000 0.7 164.34 114.00 0 13.5 13.5 o.o 
HC7-065 HC7 · 065 18.0 0.0043 4.460 2.230 1000 0.8 165 . 48 174.90 0 13.9 14.4 0.0 
HC7·070 HC7 · 070 18.0 0.0044 4.479 2 . 230" 1000 0.7 166.26 178.10 0 13.9 10.6 o.o 
MC7 · 075 MC7 -0 75 18 . 0 0.0034 3.954 2. 186 1000 0.8 167.03 178.40 0 14.4 . 17.0 o.o 
HC7·080 HC7·080 18 ; 0 0 . 0028 3. 5 71 2. 134 1000 0.8 167.78 180.40 0 u. a 12.3 o.o 
HC7·085 MC7·085 18.0 0.0031 3 . UO 2.134 1000 0.8 168.68 181 . 90 0 14.5 13.3 o.o 
HC7-090 HC7 · 090 18.0 0.0024 3.353 2 . 134 1000 0 . 9 169.25 181.20 0 15.2 o.o 0.0 
HC7 · 095 MC7 · 095 18.0 0.0051 4.847 2 . 134 1000 0.7 169.36 181.00 0 13.2 0.0 0.0 
MC7 · 100 MC7·100 12. 0 0.0162 2 . 934 2.134 1000 0.6 170.05 181.60 0 10 . 7 11.2 0.0 . I 

MC7·105 HC7 · 105 12.0 0.0010 0. 737 1. 930 1000 3.9 173.79 182.00 2400 17.2 17.9 14.4 2• 
MC7·110 MC7·110 12.0 0 . 0019 1. 013 L930 1000 5.8 176.41 182.40 2400 15.3 17.1 11.6 11 
HC7·115 HC7·115 12.0 0.0016 0.917 1 . 930 1000 7.8 179 . 02 182.80 2400 15.9 17.1 12.5 21 
HC7 · 120 HC7 · 120 12. 0 0.0022 1.088 1 . 772 1000 8.2 179.63 181.40 2400 14.4 o.o 10.1 H 
HC7·125 MC7 · 125 12. 0 0 . 0024 1. 121 1.696 1000 8.7 180.59 181.80 2400 14.0 14.1 9.3 1! 
HC7·130 HC7·130 12 .0 . 0.0017 0. 95-7 1 . 193 1000 8.9 181.18 181.70 2400 13.0 o.o 7.1 ,. 
HC7·135 HC7·135 12.0 0. 0014 0.864 1 • 102 1000 9.1 181.69 111.40 2400 13. 1 o.o 7.4 '~ HC7·140 MC7·140 12.0 0.0010 0.736 1.029 1000 9.3 182.14 180.60 2400 13.6 .o.o 8.5 13 
MC7·145 MC7·145 12.0 · o.0014 0.874 1 . 01 0 1000 9.4 182.55 181.80 2400 12.7 9.8 6.0 11 
HC7·150 MC7·150 12 . 0 0.0014 0.849 0 . 897 1000 9.5 183.32 182.50 2400 t2.3 12.2 4 ~ 1 1~ 
HC7·155 HC7·155 12.0 0 . 0014 0.848 0 . 899 900 9.6 183.80 182 .so 2400 12 . 3 13.1 4.2 1CI 
MC7·160 HC7·160 12. 0 0.0012 0.812 0.861 900 9.6 184.06 182.30 2400 12.3 0.0 4.2 1a 
HC7·165 MC7·165 12 . 0 0.0012 0.801 0.868 900 9.7 184.63 181.90 2400 12.4 0.0 4.7 1G 
HC7·170 HC7·170 12. 0 0.0017 0 . 935 0.827 900 9.5 185.02 182.30 2100 11.5 . 12.0 0.0 8 
HC7·175 HC7·175 12 . 0 0.00 14 . 0.864 0.797 900 9 . 5 185 . 27 181.40 2100 11.6 0.0 0.0 9 
PS·2 PS-2 36.0 1. 0000 430.871 0.219 8.5 185.27 168.30 (SPECIAL DEVICE AT NODE) 

"'0 < HC7·180 HC7-180 12.0 0 . 0018 0. 972 0 . 5 79 900 9.2 185 . 44 181.70 1900 9.9 10.8 0.0 5 
~ 0 HC7·185 HC7·185 12. 0 0.0015 0.899 0.550 900 8 . 9 185.62 181.50 1800 10 . 0 0. 0 o.o 6 
~ i:' PS-1 p s. 1 36.0 1 . 0000 430.871 0.550 7.9 185.62 170.00 (SPECIAL DEVICE AT NODE) 

3 MC7 · 305 MC7·305 10 . 0 0 . 0053 1; 026 0 . 045 900 0.1 167.71 181.50 0 3. 1 2 . 8 0.0 
~ HC7·310 MC7 · 310 10 . 0 0 . 0024 0 . 693 0.045 900 0. 1 168.95 182.40 0 3 . 6 3.8 0.0 

~I ... 
Lll 
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City of ~ burn Facilities Plan 
Sanitary • ~er Collection System Analysis 
Basin MC·7 
1997 Run (PS•FM) 
Peak Sanitary and Base Flow • 5.7 mgd 
Peak l/1 • 8.6 •gd (Di stributed) 
Total Peak flow • 14.3 mgd 

03/28/93 11:37 
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PEAK FLOWS ANO HYDRAULIC GRADE LINES 

DISCH. 
NODE PIPE 

SIZE 
( IN.) 

SHAPE 
CODE SLOPE 

PEAK Q 
CAPACITY AT NODE TIME 

(MGD) (MGD) (MIL) 

MAX 
DEPTH 
(FT.) 

MAX 
HGL 

<H.> · 

, 
5 

LID 
·ElEY 
( FT •) 

OYFLW PIPE 
SURCH. REG. OIA. REG. DIA. IEQ . DIA. 

DURATION AT PIPE AT GIOUIO AT PIPE 
(HHMM) SLOPE(II.) SLOPE(II.) SlOPE(II.) 

PCT . 
CAP. 

--------------- ------- -----------------------··-- -------- --- ---- --- -··-·············------·-·---------------·-········--·-····-···· 
MC7·405 MC7·405 10.0 0.0021 0.648 0 . 507 900 8.3 181.19 182.70 2400 9~1 9.3 0.0 71.: 
MC7·410 MC7 · 410 10.0 0.0015 0.557 0.4 79 900 a .1 181.66 181.10 240·0 9 '. 4 . o.o o.o as.·~ 
MC7·415 MC7·415 10.0 0.0024 0.694 0 . 170 900 7.7 181.69 180.60 2400 5.9 0.0 0.0 · Z4.! 
MC7·420 MC7·420 10.0 0. DOH 0.74Z 0 . 136 900 7 . 1 181.71 181.00 2000 5.3 5.6 0 . 0 18.: 
MC7·425 MC7·425 10.0 0.0017 0. 579 0.137 900 6.8 181. 7Z 180.70 1900 s.8 0.0 o.o 23.! 
MC7·505 MC7·505 a.o 0.0038 0.482 0.289 900 7.6 181.96 181.90 2400 6.6 6.7 o.o 59. 1 
MC7·510 MC7·510 a.o 0.0023 0.376 0 . 289 900 7.Z 18Z.45 18Z .1 0 1900 7.3 9.5 0.0 76.·' 
MC7·515 MC7·515 a.o 0.0027 0.409 0 . 290 900 6 . 6 183.02 182.60 1700 . 7.0 8.2 0.0 70. 1 
PS·3 PS·3 36.0 1.0000 430.871 0.245 5.6 183.0Z 173.10 (SPECIAL DEVICE AT NODE) 

.-..... ,---.., 
'~ 



~urn Facilities Plan 
\.: . 

Ci ty of w 
Sa,..••ary • .er Collection Sy stem Analysis 
Ba MC-6 
1 9 IUn (PS,.FM) 
Peek Sanitary and Base Flow • 5 .7 mgd 
Peak 1/1 • 8 . 6 •gd (D istributed) 
Total Peak Flow "' 14 . 3 mgd 

• 
03/28/93 11 ~3 7 
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PEAK FLO~S AND HYDRAULIC GRADE LINES 
OYFlU P I PE 

PEAK Q MAX MAX LID SURCM. REQ . DIA. IEQ. DIA. REG. DIA. 
DISCH. SIZE SHAPE CAPAC I TY AT NODE TIME DEPTH HGL ELEV DURATION AT PIPE AT GIOUIID AT PI Pf PI 

NODE PIPE (IlL) CODE SLOPE ( MGO) ( M GO) CM ll) C FT.> (FT . ) ( FT •) ( HHMIO SLOPE(III.) SLOPE(II.) SLOPE(II.) C:l .. ....... .... .. ..... ... .... .. .. .. ...... .. ...... .. .... ..... .......... .. ..................... ... ............................. .. ....... .. .. ...... .., ....... .. ... .. ............................. . ...... . .. . ........ . .. . .... . . 
MC6·005 HC6 · 005 18 .. 0 0 . 0064 5.436 0 . 524 900 0.3 155 . 28 167.80 0 r:5 6.9 o.o 1 
MC6·010 MC6 · 010 18.0 0 . 0050 4.786 0 . 440 900 0,3 157.29 165.70 0 7.4 o.o o . o 1 
HC6·015 MC6·015 , 8. 0 0 . 0029 3.627 · 0 . 442 900 0 . 4 158.43 166.80 0 a.2 a. 1 0.0 , . 
HC6 · 020 MC6·020 18 . 0 0 . 0047 4.667 0 . 442 900 0.3 158.73 167 . oo · 0 7.4 8 . 3 0.0 , 
MC6·025 MC6 · 0Z5 18.0 0.0017 2.783 0 .4 17 900 0.4 159. ta 168 . 50 ·o 8.a 6 . 8 o.o 14 
HC6·030 MC6·030 18.0 0 . 0021 3.133 0 . 418 900 0.4 159.55 172.10 0 8 . 5 5.6 o.o 1~ 
MC6 · 035 MC6·035 18.0 0 . 0035 3 . 991 0 . 369 900 0.3 160.02 173.40 0 7 . 4 6.3 o.o 1 
MC6·040 MC6·040 18 . 0 0 . 0025 3.412 0.370 900 0 . 3 160 . 50 114.00 0 7 . 8 7.4 o.o 1C 
MC6 · 045 MC6 · 045 18.0 0.0031 3.783 0 . 371 900 0.3 161.17 173.10 0 7.5 0.0 0.0 1 
HC6·050 HC6·050 18.0 0 . 0029 3 . 647 0 . 372 900 0.3 161.96 113.80 0 7.6 . 7 . 8 o.o 1l 
MC6·055 MC6·055 18 . 0 0 . 0028 3.559 0 . 372 900 0.3 162.08 173.80 0 7.7 o.o o.o 1C 
HC6 · 060 MC6 · 0 6 0 18 . 0 0.0029 3.645 0.373 900 0.3 162.95 174 . 40 0 1.1 a . z o.o " MC6 · 105 MC6·105 10.0 0.0570 3.378 0 . 086 900 0. 1 158.22 168.10 0 2.5 3 . 9 o . o 
MC6·110 MC6·11 0· 10. 0 0 . 0160 1 . 791 0 . 069 900 0 . 1 163 . 68 115.40 0 2.9 2.8 o . o 
MC6·115 MC6·115 1 0 . 0 0 . 0023 0.680 0 . 069 900 0.2 164.41 176.00 0 4.2 4.3 o.o 1C 
MC6·120 MC6 · 120 10. 0 0.0029 0.756 0.043 900 0. 1 165.57 179.20 0 3.4 2 . 9 . 0.0 
MC6·125 MC6·125 10.0 0 . 0029 0.761 0 . 043 "900 0. 1 166.27 179.80 ·0 3.4 3.5 0.0 • .. 
HC6 · 130 HC6 · 130 10 . 0 0 . 0028 • 0 . 755 0.044 900 0. 1 166.66 180.50 0 3.4 3. 1 o.o 

:?~ O'Q ._ 
(t) r: 

s 
(t) 

/~~ 



City of W burn Fa cilities Plan 
Sanitary ~ Aer Collection System Analysis 
Basin MC·5 
1997 Run (PS•FM) 
Peak Sanitary and Base Flow • 5.7 mgd 
Peak 1/1 • 8 . 6 mgd (Distr i buted) 
~otal Peak Flow • 14.3 mgd 

• 
~ < . 03/28/93 11 :31 
~ ~ ••••••••••••••••••• •• •••••••• • ••••••••••••••~•••••••••••••••••••••••••••PAGE 7 
~ = 3 PEAK FLOWS AND HYDRAULIC GRADE LINES 

~ OYFLW PIPE 

I I 
PEAK Q MAX MAX LID SUitCH. REQ . DIA. ltEQ, DIA. REQ. DIA . 

DISCH. SIZE SHAPE CAPACirY AT NODE TIME DEPTH HGL ELEV DURATION AT PIPE.· AT GROUND AT PIPE PCT· 

~ ~ . ~ ~~ ~ ..... ~ ~ ~ ~ ..... ~ ~ ~: ~ . . : ~~ ~ . ~ ~ ~~ ~ ... ~ ~~~ ~ .. . ~ ~ ~~ ~ .. ~ ~! ~ ~ . . ~ ~!: ~ . .. ~ ~!: -~ .. . . ~ ~ ~: ~ .. ~ ~ ~~~ ~ .. ~ ~ ~~ ~ ~ ! ~: ~. ~ ~~~~ ~ ! ~: ~. ~ ~?~~ ~ ~ ~: ~ .. ~~~ . 
00 HC1·105 MC1·105 36.0 1.0000 430.871 0.939 900 0.0 149.41 165.40 0 3.6 . 0.0 0.0 O. ; 

HC1·110 MC1·110 36 . 0 2.0500 616.912 0 . 206 ,00 0.0 150.43 165.10 0 1.1 0.0 0.0 0. 1 
~C5·005 MC5·005 12.0 0.2516 11.545 0 . 939 900 0.2 155.16 166.00 0 4.7 7.3 0.0 I • 
. ~C5·010 MC5·010 14.0 0.0209 5.022 0.939 900 0.4 157.39 172.10 0 7.5 5.5 0.0 ' 11. · 
MC5·01~ MC5·015 12.0 0 . 0332 4. 193 0 . 940 900 0.3 165.80 175.10 0 6.8 1.3 0.0 22. • 
MC5·020 MC5 · 020 12.0 0.0020 1.040 0 . 750 900 0.6 166.82 180.40 0. 10.6 . 7.6 0.0 72. 
MC5·025 MC5 · 025 12.0 0 , 0021 1.057 0 . 676 900 0 . 6 167.67 181.70 0 10.1 9.5 0.0 63. ' 
MC5 · 030 MC5·030 12.0 0 . 0163 2.937 0.520 900 0,3 168.10 182.10 0 6.3 5.8 0.0 17.· 
MC5·035 MC5 · 035 12.0 0 . 0013 "0 , 816 0 . 523 900 0.6 169.00 1al.OO 0 10.2 12.6 0.0 64. • 
MC5·040 MC5·040 12.0 0 . 0018 0.965 0 . 471 900 0,5 169.80 183 . 90 0 9.2 9.1 0.0 41. -
MC5·045 MC5·045 12,0 0,0029 1.230 · 0.359 900 0.4 170 . 30 114.30 0 7.6 1.2 0.0 2 •• 
MC5·050 MC5·050 12.0 0.0027 1.193 0.359 900 0.4 170.62 114.60 0 7.7 7.7 0.0 30. 
MC5·055 MC5-055 12 . 0 0.0030 1.254 0.29> 900 0 . 3 171 . 31 185.40 0 7 . 0 6.9 0.0 23. 
MC5·060 MC5·060 10.0 0 . 0037 0.858 0.066 900 0.2 172.18 184.80 0 4.3 0.0 0.0 10 , 
MC5·065 MC5·065 10.0 0.0031 0.793 0 . 089 900 0.2 174.46 183.10 0 4.4 0.0 0 . 0 11. 
MC5·070 MC5·070 10.0 0.0041 0.904 0.089 900 0.2 175.36 113 . 40 0 4.2 0.0 0.0 9. 
MC5 · 105 MC5·105 10.0 0.2368 6.888 0.206 900 0.1 156,43 164,60 0 2.7 0,0 0.0 3. 
MC5·110 MC5·110 12.0 0.0466 4.968 0.207 900 0.1 166.02 174.50 0 3.6 ).6 0,0 4, 
HC5·115 MC5·115 10 . 0 0.0105 1.448 0.111 900 0.2 169.66 176,80 0 3.8 4.2 0.0 7 . 
MC5·205 MC5·205 12.0 0.0051 1.647 0.073 900 0.1 167,29 171.10 0 3.7 3.1 0.0 4, 
"c 5 . 2 1 0 "c 5 . 2 1 0 1 2 . 0 0 . 0 0 9 5 2 . 2 4 3 0 . 0 73. 9 0 0 0 • 1 16 9. 52 179.4 0 0 3. 3 3 • 7 0 • 0 3 • 
HC5-215 MC5·215 10 . 0 0 . 0095 1.377 0.073 900 0.1 171.13 JS0.40 0 3.3 3.9 0.0 5, 

--.. 
~:~. ,..-...... 



City of burn Facilities Plan -.. 
Sanitary ~ Aer Collection Syste~ Analysis 
B a' HC·4 
19 un (PS-=FH) 
Pea .. :;ani tary and Base Flow ,. 5. 7 mgd 
Peak 1/1 • 8.6 ~gd (Distributed) 
Total Peek Flow " 14.3 mgd 

• 
Ol/28/93 11:37 
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PEAK FLO~S AND HYDRAULIC GRADE LINES 
OVFLII PIPE 

PEAK Q MAX MAX liD SURCN. REO. OJ~. REO. DIA. REO. DIA. 
D 1 S CH. SIZE SHAPE CAPAC! TY AT NODE TIME DEPTH HGL ElEV DURATION AT PIPE AT GROUND AT PIPE PC 

NODE PIPE (lN.) CODE SLOPE ( HGD) ( M GO) (H IL) ( FT •) (fT.) ( FT •) (HHMM) SLOPE(IN.) SLOPE(IN.) SLOPE(IN.) CA -----·--·--------------------··-···--··-·-····------·--·---·-······· ···· --- --····· -----······--·-··- ---------·--·----------------
MC4·005 
MC4·010 
MC4·015 
HC4·020 
MC4 · 025 
MC4·030 
MC4 · 035 
HC4·040 
MC4·045 
MC4·105 
MC4·110 
MC4·115 
MC4·120 
MC4·125 
HC4·130 
MC4 · 135 
HC4·140 
MC4·145 
HC4·205 
HC4·210 
MC4·215 
MC4·220 

~-< 
Q,) 0 

C1CI -
('t) = s 

('t) 

0\ 
~~ .... 
1.0 

MC4·005 10.0 
MC4·010 10 . 0 
MC4·015 10. 0 
MC4·020 10.0 
HC4·025 10 . 0 
MC4·030 10. 0 
MC4·035 10.0 
MC4·040 10.0 
HC4·045 10 . 0 
MC4·105 10.0 
MC4·110 10.0 
MC4·115 10.0 
MC4·1~0 10. 0 
MC4·125 10.0 
MC4·130 10. 0 
MC4·135 10.0 
MC4·140 10. 0 
MC4·145 10.0 
MC4·205 10.0 
MC4 · 21·0 10.0 
MC4·215 10.0 
MC4·220 1 0. 0 

0.0297 2.441 0 . 979 900 
0.0548 3.313 0.644 900 
0.0137 1.655 0.645 900 
0.0153 1. 749 0.595 900 
0 . 0039 0.881 0.556 900 
0.0034 0.823 0.515 900 
0.0036 0.853 0.462 900 
0.0025 0. 711 0.393 900 
0.0030 0. 777 0.337 900 
0.0290 2. 411 0.313 900 
0 . 0031 0.794 0.289 900 
0.0032 0.797 0 . 290 900 
0 . 0023 0.676 0.198 900 
0.0060 1 .092 0 . 198 900 
0 . 0025 0 .'709 0. 126 900 
0.0070 1 • 180 0.126 900 
0 .0025 0.712 0. 126 900 
0.0025 .0.710 0.059 900 
0.1346 5. 192 0. 103 900 
0.0050 1.003 0 . 104 900 
0. 0056 1.055 0.078 900 
0.0046 0 . 958 0.032 900 

0.4 156.52 172.20 0 7 ~ 1 6 .• 9 o.o 4G 
0.3 162.92 170.10 0 5.4 0.0 0 . 0 " 0.4 164.37 175 .ao 0 7.0 5.4 0.0 Jl 
0.3 165.80 177.40 0 6 . 7 6.6 o.o J4 
0.5 167.48 179.60 0 8.4 7.9 o.o 6J 
0.5 168.84 181.30 0 8.4 a.o 0.0 62 · o.4 170.26 183.00 0 7.9 7.7 0.0 54 0.4 171.52 182.20 0 8.o o.o o.o ss 0.4 172 . 91 181.20 0 7.3 o.o o.o u 
0.2 166.68 ·t ao . ·4o 0 4.6 4.9 o.o 12 
0.4 168.22 180.30 0 6.8 o.o o.o l6 
0.4 169.63 tn.oo 0 6.8 6.1 o.o 56 
0.3 170.73 180.40 0 6.3 0.0 o.o 29 
0.3 171.91 181.70 0 5.3 5.2 0.0 11 
0.3 172.60 183.40 0 5 . 2 4.4 . o.o 17 
0.2 173. Z1 183,90 0 4.3 4.6 0.0 to 
0.3 174.17 "183 .90 0 5.Z o.o o.o 17 
0.2 174.77 184.70 0 3.9 3.1 o.o a 
0. t 165.64 .171.70 0 2.3 2.6 0.0 1 
0.2 167.11 173.80 0 4.3 3.9 o.o 10 
0.2 168.57 175.50 0 3.8 3.7 o.o 7 
0.1 170.04 177.30 0 2.8 2.7 0.0 3 
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~ = 3 PEAK FLOWS AND HYDRAULIC GRADE LINES 

(I) OVFLW PIPE 
PEAK Q HAX HAX LID SUitCH. llEQ. DU. REQ. DIA. llEO. DJA. 

DISCH . SI ZE SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEV DURATION AT PIP~ AT GROUND AT PIPE PCT 
NODE PIPE (IN . ) CODE SLOPE (HGO) (HGD) CHIL) (FT,) (FT.) (FT.) (HHHH) SLOPE(lN.) SLOPE(IN.) SLOPE(II.) CAP 

0\ I -----------------------------------------·-. -. ----. -----... -.. -----. -. -.. ---. -· -. --.... -. -.. -........... --. -......... -... -----------
~ .,_. MC3 · 005 HC3·005 18 . 0 0.0083 6.195 4.405 900 0 . 9 145.4"0 157.70 0 15 ~ 8 13.9 0.0 .71. 

HC3 · 010 MC3·010 12 . 0 0.0247 3.615 4.405 900 1 . 4 146.59 159.10 1100 12 . 9 11.5 6.8 121 . 1 
HC3·015 MC3 - 015 16 . 0 0.0626 12.399 4.406 900 0 . 6 154.06 157.30 0 10.9 · 0 . 0 0 . 0 35.: 
HC3-020 HC3 - 020 16 . 0 0.0021 2.283 4.406 900 4 . 1 158.63 160.00 2400 20.5 . 17.1 15 . 6 193.1 
HC3·025 HC3-025 16.0 0.0084 4.546 4.249 900 3.7 161.31 f66.50 1400 15.6 13 . 6 0.0 93. 1 

HC3 · 030 MC3·030 11LO 0 . 0084 6.206 4.250 900 3.3 161.72 172 . 90 500 15.6 10 . 7 0 . 0 68. • 
MC3-035 MC3 · 035 14 .o 0,0049 2.438 4.250 900 5.4 164.91 169.00 2400 17.2 o.o 1Z.5 114.: 
MC3 - 040 MC3·040 14 . 0 0 . 0049 2.420 3.415 900 6 . 4 166 . 94 169.80 2400 15.9 16.7 10.0 141. 
MC3-045 MC3·045 12.0 0 . 0068 1.899 3.415 900 11.6 174.38 174.90 2400 15.0 12.9 11.0 179.· 
HC3 - 050 MC3·050 12 . 0 0.0072 1. 94 7 3.415 900 16.2 181 . 27 180 . 00 2400 14.1 12.7 10.1 . 1n.· 
MCl-055 HC3·055 16 . 0 0.0025 2.478 3 . 415 900 16.3 111.36 180.40 2400 18.0 12.2 1 1 . 1 137. 
MC3·060 MC3·060 16 . 0 0 . 0018 2 . 104 3.280 900 17 . 3 183 . 14 180.60 2400 18.9 24.1 12.9 155. 
MC3·065 HC3·065 16 . 0 0.0012 1. 730 3.012 900 17.7 183.71 180.20 2400 19.7 o.o 14.3 174. 
HC3-070 HC3·070 16.0 0.0007 1 . 26 7 2.846 900 18.3 184.52 180.60 2400 21 . 7 18.3 17.4 224• 
MC3·075 MC3·075 15 . 0 0.0004 0 . 809 2.747 900 19.4 185.67 177.40 2400 23 . 7 o.o 2o.a 339 . 
HC3 · 080 HC3·080 16.0 0.0010 1 .602 2.603 900 19.8 116.36 179.10 2400 19.2 . 13.5 13.4 162. 
HC3·085 HC3·085 16.0 0.0004 0.937 2.509 900 20.4 187. 00 179.80 2400 23.2 15 . a 19 . 4 267. 
MC3·090 MC3·090 16.0 0.0018 2 . 124 2 . 4"41 900 20.5 187.39 171.00 2400 16.9 o.o 7.8 114. 
MC3r095 MC3-095 16.0 0.00 16 1 . 954 2.441 900 20.7 188.07 177.90 2400 1T .4 o.o 9.5 124. 
MC3·100 HC3·100 16 . 0 0.0014 1 . 143 2.441 900 21.1 118.90 180.00 2400 11 .a 13.4 10.5 132·. 
HC3·105 MC3·105 1 0. 0 0.0037 0.-860 1.583 900 23.4 192.15 182.10 2400 12.6 10.9 9 . 4 184. 
HC3-110 HC3·110 10 . 0 0 . 0030 0 . 775 1.507 900 25.5 195.10 113.40 2400 12.8 11.7 . 9 . 8 194. 
HC3·115 MC3 - 115 10 . 0 0 . 0027 0 . 731 1.437 900 27.5 197.76 182.30 2400 12.8 o.o 9.8 194. 
HC3-120 MC3 · 120 10 . 0 0 . 0022 0.(170 1.350 900 29.6 200.60 181.80 2400 13.0 o.o 10 . 0 201. 
HC3 · 125 MC3·125 10 . 0 0.0030 o. 775 1.350 900 30.5 201.87 182.50 2400 12.3 11.2 1 . 9 174. 
MC3 · 130 MC3·130 10 . 0 0.0023 0 . 676 1.350 900 32.4 204 . 50 182.50 2400 13.0 o.o 10.0 199 . 
HC3·135 MCl-135 10 . 0 0.0036 0.1545 1 .322 900 34.0 207.11 113.60 2400 1 1 .·a 11.8 a. 1 156 . 
MC3·140 HC3-140 10.0 0.0038 0 . 872 1.203 900 34.9 209.03 183.30 2400 11.3 0.0 7 . 0 137. 
MC3·145 MC3·145 10 . 0 0.0044 0.937 1.203 900 35.6 210.91 182. TO 2400 11. 0 o.o 6.2 121. 
HC3·150 HCl-150 10.0 0.0040 0.896 1 . 125 900 ' 36.5 213.37 180.90 2400 10.9 o.o 6.0 125. 
MC3-155 MC3·155 8.0 0.0040 0.494 1. 125 900 44.4 223 . 13 181.90 2400 10 . 9 12 . 3 8.8 227. 
HC3 · 160 MC3·160 8.0 0.0040 0.494 1 • 125 900 46.1 225 . 21 112.10 2400 10 .. 9 9.4 8.8 227 . 
MC3 · 205 HC3 · 205 10 . 0 0.0007 0.377 0.835 900 6 . 0 165.69 175.00 2400 13 . 5 6.1 10.8 221. 
MC3 · 210 HC3-210 10.0 0 . 0008 0.39.3 0.685 900 6. 1 165 . 84 .114.30 2400 12.3 o.o 9.0 174. 
MC3·215 HC3·215 10 . 0 0 . 0007 0.368 0 . 685 900 6 . 5 166.40 174.30 2400 12.6 o.o 9 . 5 .186. 
MC3 · 220 MC3·2 20 10 . 0 0 . 0007 0.379 0 . 566 900 6.8 166.89 173 .so 2400 11.6 o.o 7.7 149 . 
MC3-225 MC3·225 10.0 0.0041 0 . 901 0.372 900 6.4 166 . 96 173.80 2400 7.2 7.7 0.0 41. 
HC3·230 HC3 - 230 10 . 0 0.0021 0.649 0.373 900 5.7 167.31 175.40 2100 8 . 1 7.5 0.0 57. 
HCJ - 305 HC3-305 15 . 0 0.0180 5.593 0.268 900 12.6 113.15 182.50 1600 4.8 5.7 0.0 4. 
MC3 - 310 HC3·310 12.0 0.0045 1. 544 0.239 900 11.5 113 . 18 182.60 1400 6.0 9 . 5 0.0 15. 
HC3·315 HC3 - 315 10 . 0 0.0102 1. 426 0.2 19 900 8.9 183.24 183 •. 20 500 5.0 6.6 o.o 15 . 

..-.... ~---, .--...... 
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PEAK FLOW S AND HYDRAULIC GRADE LINES 

DISCH . 
NO DE PIPE 

SIZE 
( IN. } 

SHAPE 
CODE SLOPE 

PEAK Q 
CAPACITY AT NODE 

(MGD) (HGD} 
TIME 

(M ll) 

MAX 
DEP TH 
( FT •) 

MAX 
HGL 

C FT.> 

LID 
ELEV 
( FT • ) 

OVFLW PIPE 
SURCH . REQ. DIA. REQ. DIA. REQ. DIA . 

DURATION AT PIPE AT GROUND AT PIPE 
(HHMM) SLOHqN.) SLOPE(U . ) .SLOPE(II.) 

p 
c ............................ ... ......... ... ........................................... ...... ... .... ... ... ..................... ... ..................... . ......... .. ..... . . . . . ................. . . . ...................... .. ......... .. . . .......... 

HC3-320 HC3-320 16 . 0 0.0211 7.203 0 . 166 900 12.2 183.72 181.10 1500 3 : 9 5.5 0.0 
HCl-325 HC3·325 10 . 0 0 . 0036 0.847 0. 1 4 7 900 11.3 183.74 181 .90 1400 5.2 5 . 3 0 . 0 1 
HcJ-330 HC3·330 10.0 0.0265 2.306 0.100 900 11.4 184.53 181.00 1400 3. 1 5.3 0.0 
HC3-335 HC3-335 1 0 . 0 0 . 0043 0.933 0.072 900 10.3 184.54 182.30 600 3.8 3.7 o.o 
HC3 · 340 HC3·340 1 2. 0 0 . 0208 3 . 319 0.144 900 13 . 9 185.68 -180.00 1600 3.7 4.3 0.0 
HC3·345 HC3 · 3 45 10 . 0 0.0052 1 . 016 0.082 900 12 . 6 185.69 181.30 1500 3.9 3.9 o.o 
HC3·350 HC3·350 14 . 0 0.0218 5. 1 2 2 0 . 094 900 14.2 186.36 178.90 1600 3 . 1 ·o.o o.o 
HC3-355 HC3·355 14 . 0 0 . 0040 2. 185 0 . 067 900 13.1 186.36 180.00 1500 3.8 3.7 o.o 
HC3-360 HC3 · 360 12 . 0 0 . 0042 1. 483 0 . 067 900 12 . 0 186.36 180.40 1400 3.8 4.5 0 . 0 
HC3-365 MC3 · 365 10 . 0 0.0059 1. 086 0.067 900 10.5 186 . 37 182.40 600 3.5 3.4 0.0 
MC3·370 HC3 · 370 10 . 0 0 . 0260 2 . 281 0.068 900 13 . a 187.01 181.00 1600 2.7 3.7 0.0 
HC3-405 HC3 - 405 12.0 0.0018 0. 971 0.862 900 20.9 189.54 179.50 2400 11.5 0.0 o.o a 
HC3-410 HC3 · 410 10 . 0 0.0019 0 . 621 0.689 900 21. 1 190 . 79 18 1 .60 2400 10.4 9. 1 4.4 11 
14C3·415 14C3·415 10 . 0 0.0018 0.602 0 . 689 900 21.4 191.91- 182.60 2400 10.5 10.2 4 . 8 11 
HC3 · 420 HC3·420 10 . 0 0 . 0018 0 . 606 0.583 900 21.3 192.63 182.30 2400 9.9 o.o o.o 9 
HC3 · 425 HC3-425 10 . 0 0.0029 0.762 0.585 900 20.8 193.35 184.20 2100 9 . 1 8.3 o. o 7 
MCJ-430 MC3 - 430 10 . 0 0.0031 0.793 0.586 900 20.5 193. T3 183.90 1900 8.9 o.o o.o 7 
HC3 · 435 HC3 · 435 10.0 0.0005 0.314 0.467 900 . 20.8 194.32 183.80 1900 11.6 0.0 7.6 u 
MC3·440 HC3·440 10 . 0 0.0021 0.650 0.218 900 20.0 194.43 183.30 1800 6.6 0.0 o.o 3 
MC3·445 MC3·445 10.0 0 . 0017 0.589 0. 159 900 19.7 194 . 45 183.60 1700 6., 6 . 4 0 . 0 2 
MC3·450 MC3·450 10 . 0 0 . 0019 0.615 0.099 900 19.2 194.47 184 .oo 1700 5 . 0 5 . 3 0.0 1 
MC3·455 MC3-455 10.0 0.0035 0.843 0.048 900 18.1 194.47 183.70 1700 3.4 0·.0 0.0 
PS·10 PS-10 36 . 0 1 . 0000 430.871 0.000 17 . 1 194.47 154.00 (SPECIAL DEVICE AT NODE) 
HC3·505 HC3 · 505 8 . 0 0 . 0080 0.698 0.219 900 20.2 194.39 183.00 1900 5.2 o.o o.o 3 
HC3·510 MC3·510 8.0 0.0044 0.518 0.219 900 19.8 194.49 ta2 .1 0 1800 5.8 o. o 0.0 ~ 
HC3-515 HC3 · 515 8.0 . 0 . 0075 0.678 O.Z19 900 16.8 194.84 183 . 60 1600 5.2 6 . 1 o.o 3 
MC3 · 520 HC3 · 520 8.0 0.0000 0.035 0.21Ci 900 17.2 195.23 183.60 2400 15.9 0.0 14.9 62 
11C3-525 HC3·525 8.0 D.0031 0.433 0.220 900 16. 1 195.59 183.90 1400 6 . 2 8.3 0.0 ! 
PS-6 PS - 6 36 .. 0 . 1.0000 430 . 871 0.150 15. 1 195.59 172.40 (SPECIAL DEVICE AT NODE ) 
HC3·605 MCJ-605 12.0 0.0013 0.836 0 . 000 200 20.4 188.90 182.50 2400 0.0 0.0 O;O 
11C3·610 HC3·610 12. 0 0.0013 0.832 0.000 0 20 . 0 188 . 90 182.00 2400 O. tl 0 . 0 o.o 

~ -< 
!),) 0 

(1"Q -(!> t: e 
(!> 

;~;~ 
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PEAK FLOW S A~D HYDRAULIC GRADE LINES 
OVFLV PIPE 

~~,.... PEAK Q MAX MAX LID SUitCH. ltEQ . DIA . ltEQ. DIA . ltEQ . DIA. 
N DISCH. SIZE SH APE CAPACITY AT NOD E TI.ME DEPTH HGL ElEV DURATION AT PIPE AT GltOUID AT PIPE PC1 

NODE PIPE CIN . ) CODE SLOPE CMGD) ( MGD) (MIL) (fT . ) (fT.) (fT.) (HHMM) SLOPE(IM.) SlOPE(ll . ) SlOPE(ll.) CAl 
... - ---· · ··-·-·-·-· · -······· · ··· -·· -· · ··· ·· · · · · · -· ·-·-- -· ·· · · -· -·····-····--- -·-------------- · ·· · -··- · ····-············ · ····-··---- .. 
MC2·005 MCZ·OOS 18 . 0 0.2253 32.2 11 1.845 1000 0.2 159.78 179.00 0 6~2 6.0 0 . 0 5, 
MC2·010 MC2·010 18.0 0 . 0014 2.502 1.845 1000 0.9 160.76 180.20 0 16.1 ~2.2 0 . 0 73, 
MC2·015 MCZ · 015 18 . 0 0.0008 1 . 879 1 . 846 1000 1.2 161.30 179 . 80 0 17.9 0.0 0 . 0 98 . 
MCZ·OZO MCZ · 020 18.0 0.0008 1.8~7 1.853 900 1 . 2 161.59 179.40 0 17.9 0.0 0.0 91. 
MCZ·025 MCZ · OZ5 18 . 0 0.0011 2.267 1.857 900 1.0 161.66 179.70 0 16.7 16.4 0 . 0 81 . 
MC2·030 MC2·030 18 . 0 0 . 0011 2 . 237 1.664 900 0.9 162 .1 3 180.00 0 16.1 11.0 0.0 74. 
MC2·035 MCZ·035 18 . 0 0 . 0019 2 . ~58 0 . 434 900 0.4 162 . 55 18t.20 0 8.8 8.4 0 . 0 14 , 
MCZ - 040 MC2·040 12.0 0.0013 0.~36 0.298 900 0.4 163.23 181 . 70 0 8.1 1.6 0.0 35, 
MCZ·045 MC2·045 12 . 0 0.0017 0 . 941 0.300 900 0.4 164.06 181.70 0 7.8 0.0 0 . 0 31, 
MC2·050 MC2·050 12 . 0 0 . 0018 0 .~84 0.177 900 0.3 164.91 182,70 0 6.3 6.3 0.0 11. 
MC2 · 105 MC2·105 10.0 0.0052 1.025 1.233 900 2 . 3 166.40 181.80 600 10.7 11.1 5.5 1ZO. 
MC2·110 MC2·110 10 . 0 0 . 0076· 1 . 232 1 . 100 900 1.8 168,09 181.10 300 9.6 0 . 0 0.0 89. 
MC2·115 MCZ·115 10.0. 0.0030 0.777 1.003 900 2 . 7 170.35 180.00 1500 11.0 0 . 0 6.3 1Z9. 
MCZ·120 MC2 · 120 10 . 0 0 . 0031 0 . 7&2 0 . 806 900 2.8 171.65 180.00 500 10.1 0.0 2.7 103 , 
MC2·125 MC2 · 125 10 . 0 0.0031 0.787 0.706 900 2 . 6 172.52 180.00 300 9.6 0.0 0.0 89. 
MCZ·1l0 MC2·130 10.0 0.0030 0 , 771 0.707 900 2.5 173,27 171.00 300 . 9.7 0 . 0 0 . 0 " 91 , 
PS·9 PS·9 36 . 0 1.0000 430 . 871 0.529 1.5 173.27 157.30 (SPECIAL DEVICE AT NOOE) 

,,.--..., ~':'- ..... 
·~---... 

·' 
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PEAK FLO~S AND HYDRAULIC GRADE LINES 
OVFUI PIPE 

PEAK Q . "'AX MAX LID SURCH. REQ. OIA. REG. DIA. lEG. DIA. 
DI SC H. S I ZE SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEV DURATION AT PIPE AT GROUND AT PIPE 

NODE PIPE (IN.) CODE SLOPE (HGD) (MGD) (MIL) (FT.) (FT . ) (FT.) (HHMM) SLOPE(IN.) SLOPE(IN .) SLOPE(IN.) 
-- -- -- ------ - --------------------------------------·-··-·--·······················--·········-~------·····~-----·--·····-·----· 
PS-MC PS-HC 36.0 1 . 0000 430 . 871 13 . 0 18 0.3 182.87 136.60 (SPECIAL DEV.ICE AT NODE) 
MC1·005 MC1-005 30.0 0.0116 28.492 9 . 712 1000 1.0 138.57 157.50 0 20 . 0 9.4 0.0 
MC1-010 MC1 - 010 30.0 0 . 0116 26.486 . 9.712 1DOO 1.0 143.24 159.30 0 20.0 24.0 0.0 
MC1-015 MC1-015 36.0 0 . 0142 51.284 7 . 867 1000 0.9 · 143.24 159.30 0 17.8 0 . 0 0.0 
MC1-020 MC1-020 36.0 0.0010 13.939 7 . 868 1000 1 . 6 144.14 153.30 ·o 29.1 0.0 O.O 
HC1 · 025 MC1-025 36.0 0.0007 11.620 7.869 1000 1.8 144.52 153.60 0 31.1 21.8 0.0 
HC1-030 MC1·030 36.0 0 . 0001 5.117 7 . 869 1000 3.1 145.99 154.10 2000 42.3 31.3 21.5 
MC1·035 MCl-035 36.0 0 . 0021 19.634 7.706 1000 2.5 146.11 155.30 0 25.4 23 . 3 0.0 
HC1-040 HC1 - 040 36.0 0 . 0012 14.848 7 . 710 900 2.1 146.11 156.70 0 28.2 22.1 0.0 
"c 1 - 0 4 5 "c 1 - 0 4 5 2 7_ 0 0 • 0 0 1 6 7 . 9 73 3 . 35 2 1 0 0 0 1 • 9 14 6. 11 15 6 • 0 0 0 1 9 •. 5. 0. 0 0 • 0 
HC1-050 MC1 - 050 27 . 0 0.0014 7.486 3 . 352 1000 1.6 146.11 160.60 0 20.0 11.8 0.0 
MCl - 055 MC1 - 055 27.0 0 . 0013 7.306 3.352 1000 1.5 146.11 165.20 0 20.2 10.2 0 . 0 
HCl-060 HC1 -060 27 . 0 0 . 0017 8.235 3 . 353 1000 1.0 146.19 162.00 0 19.3 0.0 0.0 
HC1-065 MC1 - 065 27.0 0.0017 8~236 3 . 353 1000 1 . 0 146 . 90 158.70 0 19., 0.0 0.0 
HC1 - 070 HC1·070 27.0 0.0047 13.783 3.353 1000 0.8 146.96 160.30 0 15.9 11.5 0.0 
MC1 · 075 MC1-075 27.0 0 . 0012 6.825 · 3 . 130 1000 1.1 147.56 160.80 0 20 . 2 18.5 0.0 
MC1·080 MC1 · 080 27.0 0.0011 6.756 3 . 130 1000 1.1 147.82 161.20 · 0 20.2 18.7 0.0 
HC1.-085 HC1-085 24.0 0 . 0046 9.9~5 2 . 056 1000 0.7 147.97 119.00 0 13.3 0.0 0.0 
HC1·090 HC1-090 24.0 0.0040 9.222 2.056 1000 0 . 7 148.90 160.50 0 13 ~ 7 12.4 0.0 
HC1·095 MC1 · 095 24.0 0.0011 4.921 2 . 057 1000 0.9 149.58 .161.40 0 17 . 3 15.1 0.0 
HC1·100 MC1 ·1 00 24.0 0 . 0015 5.577 2.060 900 0 . 9 149 . 98 161.80 0 16.5 16.9 0.0 
MC1-105 MC1 -10 5 24.0 0 . 0008 4.094 2 . 069 900 1.0 150.39 165.40 0 18.6 11.4 0.0 
MC1 - 110 MC1 - 110 24.0 0 . 0100 14.614 1.131 900 0.4 150.80 16.5 . 80 0 9.2 11.0 O.D 
HC1 · 115 HC1 -1 15 18.0 0 . 0110 7.103 0 . 925 900 0.4 151.84 164.10 0 1 . 4 0.0 0.0 
HC1-120 MC1·1ZO 18.0 0.0064 5.431 0.915 900 0.4 154.20 165.90 0 9.2 9.7 0.0 
MC1·125 MC1·125 15 . 0 0 . 0036 2.521 0.392 900 0.4 154.65 166.00 0 7.5 · 10.2 0.0 
HC1-130 HC1 - 13 0 15 . 0 0.0085 3.84~ 0.392 900 0 . 3 151,19 164.10 0 6.4 0.0 0.0 
HC1-135 HC1 - 135 10.0 0.0507 3.188 0.39 2 900 0.2 158.57 165.50 0 4.6 5.4 0.0 
HC1-140 HC1-140 8.0 0.0033 0.446 0.394 900 0.5 159.44 165.40 0 7.6 0.0 0.0 
MC1 - 145 MC1 - 145 8.0 0.0094 0.759 0.395 900 0.3 163 . 57 175.50 0 6.3 5 . 3 0.0 
MC1-150 MC1-150 8 . 0 0.0040 0 . 492 0.361 900 0.4 164.61 170.00 0 7.1 0.0 0.0 
HC1 - 155 HC1 - 155 8.0 0.0049 0 . 545 0 .307 900 0.4 165.86 174.10 0 6.5 5.2 0.0 
HC1-160 MC1·160 8 . 0 0.0067 0 . 639 0 . 278 900 0 . 3 166.39 170.80 0 5.9 0 . 0 0 . 0 
HC1·165 HC1·165 8.0 0.0029 0.422 0.279 900 0 . 4 167 . 17 172.20 0 6.9 6.0 0.0 
MC1 - 170 HC1 · 170 8.0 0 . 0026 0.398 0.280 900 0.4 167.31 170 . 60 0 7;0 0.0 0.0 
MCl-1 75 MC1·175 8.0 0.0029 0.424 O.Z48 900 0.4 167 . 95 172.70 0 6 . 5 5.3 0.0 

'"d < MC1-180 MC1 - 180 8.0 0 . 0034 0 . 45 2 O. Z50 900 0.4 169.41 173.30 0 6.4 7.6 0.0 
~ 0 

(JQ -~ ~ s 
~ 

\~\~ 



City of W burn Facilities Plan 
Sanitary~ ~ e r Collection System Analysi s 
Basin SC- 1 
Ultimate Run (PS•FIO 
Peak Sanitary and Base Flow : 25.9 • gd 
Peak 1/1 = 12 . 8 mgd (Di s tributed) 

lod < Total Peak Flow z 38 . 7 mgd 
~ 0 • (JQ -
~ = 3 03/28/93 11 : 46 
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PEAK FLOWS AND HYDRAULIC GRADE liNES 

~~~ 
OVFLW PIPE 

PEAK 0 MAX MAX liD SUitt H. ltEQ. DIA. ltEQ . DIA. UQ. DIA. 
0 I SCH . . SI ZE SHAPE CAPAC(TY AT NODE TIME DEPTH HGL E. LEY DURATION AT PIPE AT GROUIO AT PIPE PCT 

NODE PIPE ( IN.) CODE SlOPE (MGO) ( MGD) (Mil) ( FT •) ( FT • > (FT.) ( HHMM> SLOPE(II.) SlOPE('ll.) SLOPE( I I.) CAP ------ --- ------- -- --- --- ·----- ---- -- ---- -- --·-·· · ·· ···· · ·········· ·· ···· ········· ········-- ·------------- -- -·····- ---- -------- ----
PS-4 P$ · 4 36.0 1.0000 430.871 1. 18 7 0.0 180. 1S 165.90 (SPECIAL DEViCE AT NODE) 
SC1·005 SC1·005 .15. 0 0.0021 1.9 12 0 . 464 1000 0.4 160.50 174.40 0 8.8 . 4.2 Or O 24 . 
SC1 · 010 SC1·010 15 . 0 0.0020 1.889 0.464 1000 0.4 161.27 176.50 0 8.9 7.] o. o 24. 
SC1·015 SC1 · 015 15 . 0 0.0006 1.033 0.465 900 0.6 161.62 177.40 0 1 1. 1 8.5 0.0 45. 
SC1 · 020 ' SC1-0ZO 15 . 0 0 . 0008 1. 184 0.469 900 0.6 161.92 177.50 0 10.6 13.3 o. o 39. 
SC1·025 SC1·025 15 . 0 0.0030 2. 268 0 . 139 1000 0.2 162.52 177.60 o. 5.3 8. 1 o. o 6. 
SC1·030 SC1·030 15 . 0 0.0015 1.599 0.140 900 0 . 3 163.15 119.10 0 6.0 5.0 o. o I. 
SC1·035 SC1 · 035 15.0 0.0015 1 . 626 0 . 142 900 0.3 163.78 119.10 0 6.0 o.o o.o I . 
SC1·040 SC1·040 10 . 0 0 . 0030 ·o.n3 0.143 . 900 0 . 3 165.25 180.10 0 5.3 5.7 o. o 18. 
SC1·045 SC1-045 1 o·. o 0 . 0027 0.731 0 . 143 900 0.3 166.44 116.20 0 5.4 o.o o.o 19. 
SC1·105 SC1·105 1 0. 0 0.0036 0.855 . 0 . 332 900 0.4 162.97 119.50 0 7.0 6.4 0.0 31. 
SC1·110 SC1 · 110 10.0 0 . 0029 0.760 0.333 900 0 . 4 163 . 97 119.30 0 7.3 o.o o.o 43. 
SC1 · 115 SC1 · 115 10 . 0 0.0029 0.768 0 . 159 900 0.3 164.85 177.30 0 5 . 5 o.o o. o zo. 
SC1 · 120 SC1·120 1 0 . 0 0.0027 0.137 0.-160 900 0.3 165.54 114.90 0 5.6 o.o o.o 21. 
SC1·125 sct - 125 10 . 0 0 . 0034 0. 8'19 0 . 062 900 . 0 . 2 166.65 177.20 0 3.1 3.4 o.o 1. 
S C1 · 205 SC1 - 205 12 . 0 0 . 0032 1 . 305 0 . 465 900 0.4 161.43 115.60 0 a. z 4 . 4 0 . 0 . . 35 • 
SC1·210 SC1 · 210 12.0 0 . 0033 1 . 314 0 . 467 900 0.4 162.93 113.40 0 a. 1 o.o 0.0 35 . 
SC1·215 SC1·215 1 2. 0 0.0052 1. 653 0.468 900 0 . 4 164 . 84 169.20 0 7.5 o.o o.o 28 . 
SC1·220 SC1 · 2 20 12 . 0 0 . 0054 1. 692 0.169 900 0.2 166.76 169 . 60 0 5. t 6.9 0.0 10. 
SC1 · 225 SC1 · 225 12 . 0 0 . 0054 1.689 0 . 170 900 0.2 168.78 113.90 0 5.1 4.4 o.o 10 . 
SC1 · 230 SC1·230 12.0 0.0054 1.693 0.096 900 0.2 170 . 74 177.10 0 4. 1 3.7 o.o 5. 
SC1·235 SC1 · 235 12.0 0 . 0048 1 . 587 0.096 900 o.z 113 . 20 178.40 0 4.2 4.7 0 . 0 6. 
SC1 · 240 SC1·240 12.0 0.0035 1 . 35 6 0 . 097 900 0 . 2 174.40 180.30 0 4.5 4 . 1 o.o 1 . 
PS · 5 PS·5 36.0 1.0000 430.871 0 . 000 0 . 0 175 . 22 153.60 (SPECIAL DEVICE AT NODE) 
SC1 · 305 SC1·305 12 .0 0 . 0020 1 . 029 0 .' 26 4 900 0.4 160.78 175 .oo 0 7.2 3 . 5 0 . 0 25. 
SC 1·310 SC1 · 310 12.0 0.0020 1. 034 0 . 264 900 0.4 160 . 98 175 . 00 0 7.2 o.o 0.0 25 . 

,........, 
~. . ....-!-...\ 



City ot ~ 'urn Facilities Plan 
Sanitary ~ .er Collection SysteM Analysts 
' 'n MC·9 

mate Run (PSaFM) 
~~dk Sanitary end Base Flow z 25.9 mgd 
Peek 1/1 z 12.8 mgd (Distributed) 
Total Pea~ Flow • 38.7 •sd 

03/28/93 11:46 
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PEAK FLOWS AND HYDRAULIC GRADE LINES 

DISCH. 
NODE PIPE 

SIZE 
( IN. ) 

PEAK Q 
SHAPE CAPACITY AT NODE TIME 

CODE SLOPE (MGD) (MGD) (Mll) 

MAX 
DEPTH 
(FT.) 

MAX 
HGL 

(FT.) 

LID 
ELEV 
( FT •) 

'~'II-

OVFLW PIPE 
SURCH. REG. DJA. lEG. DJA. REO. DIA. 

DURATION AT PIPE AT GROUND AT PIPE 
(MMRR) SLOPE(JI.) SLOPE(II. ) SLOPE(II.F 

;~:;··· -- ;~:7 ·---- --36:a·····-·;:oooo.43o:871·--o:825··········a:o··;;2:6b····1;;:;o··<;;;~;~~-~;;~~;-~,-;~;;;··· · ············· 
MC9 - 005 MC9·005 12.0 0.0032 1.301 0.547 900 0.5 163.05 181.30 0 8.7 4.9 0.0 
MC9·010 MC9·010 12.0 0.0032 1.300 0.549 900 0.5 164.39 182.60 0 8 . 7 8.7 0.0 
MC9·015 MC9·015 10.0 0.0067 1 . 161 0 . 192 900 0.2 165.98 182.40 0 5.1 0.0 0.0 
HC9-020 HC9 - 020 10.0 0 . 0033 0.819 0 . 192 900 0.3 166 . 96 )82.10 0 5.8 0 . 0 0.0 

""O< 
~ 0 

(}() -(!) ;::: 

s 
(!) 

1~\~ 



City of ~ ,urn Facflftlea Plan 
sanitary ~ .er Collection Syatem Analysis 
Basin Me-a · 
Ultl~ate Run (PS»FM) 
Peak Sanitary and Baaa Flow • 25.9 mgd 
Peak 1/1 • 12.8 ~gd (Distributed) 

~ < Total Peak Flow • 38.7 mgd 
~ c 
~ -~ c 03/28/93 11 :46 
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PEAK FLO~S AND HYDRAULIC GRADE LINES 

DISCH . 
NODE PIPE 

SIZE 
(IN . ) 

PEAK Q 
SHAPE CAPACITY AT NODE 

CODE SlOPE (MGD) (MGD) 
TIME 

(Mil) 

MAX 
DEPTH 
C FT.) 

MAX 
HGl 

C FT.) 

• 
J 

LID 
ELEV 
(FT.) 

OVFlW PIPE 
SURCH. REQ. DIA. REG. DIA. REG. DJA. 

DURATION AT PIPE AT GIOUWD AT PIPE 
(HKMM) SLOPECIN.) SLOPE(II.) SLOPE(II.) 

PC:T 
CAP 

-·-· · -·-------------·------------- -- --·---------------------- ----···-··-··············--·-·······························--·-····· 
MC8·005 MC8·005 15.0 0.0068 3.450 2.714 900 0.8 135.99 154.20 0 13:7 o.o 0.0 71.1 
MCB-010 MC8·010 15.0 0. 0035 2.469 2. 736 900 1.7 138.58 155.70 zoo 15.6 16.0 6.5 110 . I 
MC8·015 MCB-015 15.0 0.0022 1.957 2. 736 900 2.7 140.73 155 .oo 500 17.0 . . o.o 10.6 139.1 
MC8·020 MC8·020 15.0 0.0007 1.088 2. 736 900 4.5 142.88 154.90 1900 21.2 o.o 17.5 251 • ' 
MC8·025 M<;S-025 15. 0 0.0007 1. 072 2.537 900 6.0 144.73 154 .ao 1800 20.7 o.o 16.9 236. • 
MCB-030 MC8·030 15.0 0.0014 1. 561 2.537 900 7.2 146.58 154.50 1600 18.0 0.0 12.6 162.! 
MC8·035 MCS-035 15.0 0.0014 1.566 2.537 900 8.3 148.42 154.00 1600 ta. 0 0.0 1Z .5 142.1 
MCB-040 MC8·040 15.0 0.0012 1.463 0.334 900 7.9 148.44 153.50 1500 8.6 0.0 0 . 0 22.1 

' 

,......_, _,---.,., 
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Cit y of .. >ur n Fa ci lities Plan 
s . •ary ~ . er Co llection System Analysis 
B HC·7 

.• ate Run ( PS•FH ) Ul. 
Peak Sanit ary and Ba s e Flow • 25 . 9 mgd 
Peak Ill . 1Z.8 mgd (Distribut ed) 
Total Peek Flow c 38 . 7 mgd 

• 
03/28/93 11 :46 
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PEAK FLOUS A~D HYDRAULIC GRADE LINES 

PEAK Q MAX MAX 
OVFUI PIPE 

LI D- SURCH . REQ. DIA.. au . ou. IEQ. DIA . 
DISCH . SIZE SHAPE CAPACITY AT NOD F. TIKf DEPTH HGL ELEV DURATION AT PIPE AT GROUND AT PIPE p 

NODE PIPE ( IN . ) CODE SLOPE ( HGO) ( H GO), (" ll) ( FT •) (fT.) ( f T,) (HHMM) SLOPE(III.) SLOPE(III . ) ·SLOPE(II.) c 
--- ---- -- --- · -- ·-· ·-- ----·· ·-- · - ··-··· ·- ·-··· -- ·· -~- - -- --- -- - -- --·--·------------··-·-------·-- ·----- -· ·-----·-----------------· 
HC7·005 HC7 · 005 24.0 0.0206 20.97! 6.883 900 o.8 135.18 155.40 0 15 ;a 8.5 0 . 0 3 
HC7·010 HC7·010 24.0 0.0206 20.988 4.172 900 0.6 136.65 155.10 0 13. 1 o.o o.o 1 
MC7·015 HC7·015 18.0 0.0207 9.765 4. 175· 900 0.7 141.39 155. 10 0 13.1 0.0 0.0 4 
HC7 · 020 HC7·020 18.0 0.0207 9 .753 4.178 900 0.7 146.10 154 . 70 0 13 . 1 o.o 0 . 0 4 
HC7·025 HC7·025 18.0 0.0124 7.560 4. 181 900 ·o. 8 148.97 158.10 0 14.4 13.9 0.0 5 
HC7·030 HC7·030 18.0 0.0105 6.948 4. 186 900 0.8 152.27 160.60 0 14.9 15.6 0.0 6 
MC7-035 HC7·035 18.0 0 . 0125 7 . 594 4. 189 900 0.8 154 . 86 164.50 0 14 . 4 13.4 0.0 5 
HC7·040 HC7-040 18 .0 0 .0078 6 . 000 4.192 900 0,9 156.26 165.90 0 15.7 15.5 o.o 6 
HC7-0 4 5 HC7·045 18.0 0 .0079 6. 017 4. 197 900 0.9 158.43 167.30 0 15.7 17. 1 o . o 6 
HC7·050 MC7 · 050 18.0 0 . 0044 4.524 3 . 360 900 0.9 160 . 67 170.30 0 16.1 15.2 o.o 7 
HC7·055 MC7·055 18 . 0 0 . 0055 5 . 035 · 3 . 368 900 0.9 163 . 22 172.70 0 15 . 5 15.7 o . o 6 
HC7·060 MC7 · 060 18 . 0 0.0050 4.789 3 . 146 900 0.9 164.49 174.00 0 15.4 15.3 o.o 6 
HC7 · 065 HC7·065 18 . 0 0 . 0043 4 .. 460 3. 150 900 0.9 165.64 174.90 0 15 .a 16.4 o.o 7 
MC7-070 HC7·070 18. 0 0 . 0044 4. 4 7.9 3. 154 900 0.9 166.4 t 178. 10 0 15.8 12. 1 o.o 7 
HC7·075 MC7 · 075 18.0 0. 0034 3.954 2 . 967 900 0.9 167.18 178 . 40 0 16.2 . 19. 1 o.o 7 
HC7 · 080 MC7 · 080 18 . 0 0 . 0028 3. n; 2.899 900 1.0 167.96 180.40 0 16.6 13.7 0.0 · I 
HC7·085 MC7-085 18.0 0 . 0031 3. 770 2.904 900 1.0 168.84 181.90 0 16 . 3 14.9 o.o 7 
HC7-090 HC7·090 18 . 0 0.0024 3.353 2.909 900 1.1 169.46 181 . 20 0 11 . 1 0.0 0.0 a 
MC7·095 MC 7·0 95 18 . 0 0 . 0051 4.847 2.909 900 0.8 169.47 181 .oo 0 14.9 0.0 o.o 6 
HC7·100 MC7·100 12. 0 0.0162 2.934 2.910 900 o.8 170.25 181.60 0 12.0 12 . 6 0.0 9• 
HC7·105 HC7 · 105 12.0 0 . 0010 0 . 737 2.662 900 6.9 176.83 182,00 2400 19.4 20.2 17.2 36 
MC7·110 HC7·110 12. 0 0.0019 1 . 013 2-.662 900 11.2 181.81 182.40 2400 17.2 19 . 3 14.4 26 
HC7·115 HC7 ·1 15 12. 0 0.0016 0 . 917 2 . 662 900 15 . 6 186.79 182.80 2400 17 . 9 19.3 15.3 29 
MC7·1ZO MC7·120 12.0 0 . 0022 1. 088 . 2. 483 900 16.5 187.95 181.40 2400 16.4 o.o 13 . z 22· 
HC7· 12 5 HC7 · 125 12 . 0 0 . 0024 1. 121 2 . 370 900 18,0 189.86 ta1.ao 2400 15.9 16.0 12.5 21 
MC7·130 MC7 · 130 12. 0 -0 . 0017 0 . 957 1 . 682 900 18 . 8 191.04 181.70 2400 14.8 0.0 10.1 17' 
HC7·13 5 MC7 · 135 12.0 0. 0014 0 . 86lo 1 . 559 900 19 . 5 192.05 181.40 2400 15 . 0 0.0 11 • 1 111 
MC7·140 HC7 · 140 12 . 0 0.0010 0.136 1 . 461 900 20 . 2 192.95 180.60 2400 15.5 o.o 11.9 191 
HC7·145 HC7·145 12.0 . 0.0014 0.874 1. 435 900 20.7 193.79 181.80 2400 14.5 11.2 10.2 16• 
MC7·150 HC7-150 12.0 0 . 0014 0.849 1. 276 900 21.5 195.35 182.50 2400 14.0 13.9 9 ~3 151 
MC7 ·155 HC7·155 12 . 0 0.0014 0.848 1. 276 900 22.1 196.32 182.80 2400 14.0 15.0 9.3 151 
HC7 · 160 MC7 · 160 12. 0 0.0012 0.8 12 1.222 900 22.4 196.85 182.30 2400 14 .o o.o 9.3 151 
MC7 · 165 HC7 ·165 , 2. 0 0.0012 0.801 1.222 900 23.1 198.01 181.90 2400 1 4. 1 o.o 9.4 15: 
MC7·170 MC 7· 170 12. 0 0 .0017 0.935 1.16 7 900 23.3 198.80 182.30 2400 13.0 13.6 7.1 121 
MC7· 175 HC7·17 5 12.0 0.0014 0.86 4 1 • 1 2 5 900 23.5 199,33 tat .40 2400 13.3• 0.0 7.7 131 

"t1 <:: PS - 2 PS · 2 36.0 1 . 0000 430.871 0 . 474 22.5 199 . 33 168.30 <SPECIAl DEVICE AT NODE) 
~ o MC7 ·180 MC7 ·180 12 . 0 0 .0018 0.972 0 . 651 900 Z3. 3 199 . 55 181.70 2400 10 . 3 11.3 0.0 6 i 
~ C HC7·185 HC 7 - 185 12.0 0 .0015 0.899 0.613 900 23.0 199 . 78 tat .50 2400 10.4 0 . 0 o.o 6 1 

3 p s. 1 PS · 1 36.0 1 . 0QOO 430.871 0.613 22.0 199 . 78 170.00 (SP£CIAL DEVICE AT NODE) 
I'D HC 7 ·305 HC7·305 10 .0 0.0053 1 . 0 2 6 0 . 192 900 0.3 167.87 18 1 .50 0 5.3 4.9 0.0 11 

HC7 · 310 HC7 · 310 10 .0 0.0024 0 .693 0 . 193 900 0.3 169. 13 182.40 0 6.2 6 . 5 0.0 2i 

H-



City of W ,urn Facflltles Plan 
Senftary ~ . ~ er Collection Syste~ Analysis 
Basin MC-7 
Ultimate Run (PS•FM) 
Peak Sanitary and Base Flow • 25.9 mgd 
Peak 1/1 c 1 2.8 mgd (Dfatrfbuted) 
Total Peak Flow 3 38.7 mgd 

03/Z8/93 11:46 
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~ < PEAK FLOWS AND HY DRAULIC GRADE LINES 
OYFlW PIP! ~ 0 

(JO -
('!) = a 

('!) 

0'\ 
(Jd .... 
QO 

PEAK Q MAX MAX LID SURCH. REO . DU. ltEQ . DIA. REO. DIA. 
DISCH. SIZE SHAPE CAPACITY AT NODE TIME D·EPTH HGL ELEV DURATION AT PlP£ AT GROUID AT PIP£ P~T 

NODE PIPE (IN . ) CODE SLOPE (MGI;I) (MGD) (MIL) ( FT •) (fT .) CFT. ) CHHMM) · sLOPECIM.) SLOPE(IM.) SLOPECII.) CAP 

----·-··- · ···-··---------- ---- - - -- - --- ·--·--~ -- - - -- -· ·······- - - ·· ········-·········------- --- ----- --- -··········------------------
MC7-405 MC7-4ll5 10.0 0.0021 0 .648 0.696 900 18,1 191.0, 182.70 Z400 10:3 10.5 3.1 107. 
MC7·410 MC7-410 10.0 0.00 15 0 . 557 0.653 900 18.4 191.90 181.10 Z400 10.6 o.o s.z 117. 
MC7·415 MC7·415 10.0 0.002 4 0 .694 0.225 900 17.9 191.95 180. 60 Z400 6.6 o.o 0.0 32. 
MC7·42 0 MC7·4ZO 10.0 o~oo21 0.742 0.180 900 17.4 . 191.99 181.00 . 2400 5 .9 6.3 0.0 24. 
MC7-425 MC7·4Z5 10 . 0 0.0017 0.579 0.181 900 17.1 192.02 110.70 2400 6.5 o.o 0.0 31. 
MC7·505 MC7·505 8 . 0 0.0038 0.482 0.406 900 18 . 1 192.49 181 .90 2400 7.5 7.6 o.o 14. 
MC7·51 0 MC7-510 8.0 0.0023 0.:576 0.408 900 18.3 193 .50 182.10 2400 8.2 10.1 3. 1 101. 
MC7-515 MCT-515 8.0 0.0027 0 . 409 0.412 90.0 18.3 194.68 182 .60 2200 . a.o 9.4 1.1 100. 
PS-3 PS-3 36.0 1 . 0000 430.871 0.355 17.3 194.61 t73., 0 (SPEC IAL DEVICE AT MODE) 

, . .,..-......... ~ 
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City of.. ':.urn Facilities Plan .. : . 
sar - ry ~ ~cr Collection System Anelyels 
Ba ,.C-6 
Ult ~ te Run (PS•FM) 
Peak Sanitary end Base Flow • 25.9 mgd 
Peak 1/l ~ 12 . 8 mgd (Distributed) 
Total Peak Flow • 38 . 7 mgd 

• 
03/28/93 11:46 
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PEAK FLO~S AND HYDRAULIC GRADE LINES 
OYflV PIPE 

PEAK Q MAX MAX LID SURCH. REQ. DIA. REQ. DIA . REO. DIA. 
DISCH. SIZE SHAPE CAPACITY AT NODE TIME · DEPTH HGL ELEV DURATION AT PIPE AT GROUND AT PIPE p( 

NODE PIPE (IN.) CODE SLOPE (MGO) (MGO) (MIL) (fT.) (fT.) (FT , ) (HHMM) $LOPE(I •• ) SLOPE(IN,) SLOPE(II.) Cl 

~~6:oo5··;~6:oo5 ·· · · ;& ~ o-- - ----o~oo64·--;~4i6·--4~4ii···;aa· · ··;~o-·;;;~;&····;67~8o·····a·· · ···;6:7····· ·" ;;~i-···· · ··o:o·····i; 
MC6·010 MC6·010 18 . 0 0 . 0050 4.786 3.968 900 1.0 158.00 165.70 0 16.8 0.0 0.0 ~~ 
MC6·015 MC6·015 18.0 0.0029 3.627 . 3.994 900 1.7 159.79 166.80 200 18.7 18.6 7.6 11( 
MC6·020 MC6·020 18.0 0.0047 4.667 3.996 900 1.6 160,05 167.00· 200 17.0 18.9 0.0 I! 
HC6·025 HC6·0~5 18 . 0 0.0017 2.783 3.929 900 2.0 160.77 168,50 500 20.5 15.7 12.9 141 
MC6·030 MC6·030 18.0 0 . 0021 3.133 3.929 900 2.2 161 . 38 172.10 400 19 . 6 t2.9 10.8 12! 
MC6·035 MC6·035 18 . 0 0.0035 3.991 3.758 900 2 . 2 161.87 173,40 300 17.6 15.0 0.0 9~ 
HC6 · 040 MC6 · 040 18.0 0.0025 3 . 412 3 . 769 900 2.3 162.42 174.00 300 18.7 17.7 7.7 11C 
MC6·045 MC6 · 045 18.0 0.0031 3.783 3.776 900 2.3 163.10 173.10 200 18.0 0.0 0.0 9~ 
HC6·0SO MC6 · 050 18.0 0.0029 3 . 647 3.797 900 2.3 163.95 173.80 200 18.~ . 11.7 5.4 JO~ 
MC6-055 MC6·055 18.0 0 . 0028 3 . 559 3.800 900 2 . 3 164.08 173 . 10 200 11.5 0.0 6,6 10~ 
MC6·060 MC6·060 18.0 0.0029 3 . 645 3.823 900 2.4 165.04 174 . 40 200 18.3 19.7 5.1 10~ 
MC6·105 MC6 · 105 10.0 0.0570 3 . 378 0.477 900 0.2 158.37 168.10 0 4.8 7.5 0.0 1• 
MC6 · 110 MC6 · 110 10 . 0 0 . 0160 1 : 791 0 .4 51 900 0.3 163.88 175.40 0 6 . 0 5.6 0.0 2! 
MC6·115 MC6·115 10.0 0.0023 0.680 0.453 900 0.5 164.72 176 . 00 0 8.6 8.7 0.0 64 
MC6·120 MC6 · 120 10.0 0 . 0029 0.756 0.370 900 0.4 165.85 179.20 0 7.6 6 .4 0.0 41 
MC6 · 125 MC6·125 10 . 0 0.0029 0.761 0.371 900 0.4 166.55 179.80 . 0 7.6 7.9 0.0 41 
MC6·130 HC6·130 10.0 0 . 0028 0.755 0.371 900 0.4 166.94 180.50 0 7 . 7 6.9 0.0 4~ 

~-< 
~ 0 

C1Q -('!) c 
3 
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City of w Jurn Fec1llt1es Plan 
Sanitary ::. Aer Collection System Analysis 
Basin MC-5 
Ultimate Run (PS•FM) 
Peek Sanitary end Base Flow • 25.9 mgd 
Peek Ill . 12.8 mgd <Distributed) 
.Tot el Peek Flow • 38 .7 mgd 

• 
03/28/93 11146. 
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~ ~ PEAK FLOWS AND HYDRAULIC GRADE LINES 

OVFUI PIPE n> = 
3 PEAIC Q MAX MAX liD SURCH. REQ. DIA. llEQ. DIA. llEQ. DIA. 
n> DISCH. SIZE SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEV DURATION AT PIPE - AT GROUND AT PIPE PCT· 

NODE PIPE ( IN. ) CODE SLOPE (MGO) ( MGO) (MIL) (FT".) (fT.) ( FT •) (HHMM) SLOPE(IN.) SLOP~(IM . ) SLOPE(II.) CAP 
.................... ----·-· · ---···-··---------------·········- -· ·-··---·············· · · ···· · ··-· · · · ······· ·· ~- ---··················-····-··· · 

01 
MC1·105 MC1·105 36.0 1.0000 430.871 1 .349 900 o.o 149.42 165.40 0 4. 1 o.o 0.0 0.: 0\1- MC1·110 MC1·110 36.0 2.05 00 616 . 912 0 . 244 900 o.o 150.44 165.80 0 1. 9 o.o 0.0 0 .l 

0 MC5-005 MC5·005 1 z. 0 0.2516 11 . 545 1.349 900 o.z 155 .91 166.00 0 5.4 8.3 0.0 11 •• 
MCS-010 MC5·010 14 . 0 0.0209 5.022 1.349 900 0.4 157.46 112 .8o 0 8.6 6.3 0-.0 26.1 
M C 5 • 01 5- MC5·015 12 . 0 0. 0332 4.193 1.350 900 0.4 165.87 175.80 0 7.8 9.5 0.0 32.: 
MC5-020 HC5 · 020 1 z. 0 0.0020 1 . 040 1 . 104 900 1.1 . 167.31 180.40 200_ 12.3 8.7 4.2 106 • . 
HC5·025 MC5·025 12.0 0.0021 1 .057 1 . 005 900 1.0 168.11 181.70 100 11.8 , .o 0.0 95 • . 
MC5·030 MC5·030 1 z. 0 0.0163 2.937 0 . 818 1000 0.4 168.18 182.80 0 7.4 6.8 0.0 27 .l 
HC5·035 MC5·0 35 12. 0 0 . 0013 ·o .816 0.833 900 1.0 169 . 46 183.00 200 12.1 15.0 2.8 102 .l 
MC5·040 MC5·040 12. 0 0.0018 0.965 0.765 900 0.7 170. 0 1 183.90 0 11.0 11.0 0.0 79. : 
MC5·045 MC5-045 12. 0 0.0029 1. 230. 0. 5 73 900 0.5 170.39 184.30 0 9.0 9.7 o.o 46 • • 
MC5·050 MC5·050 12.0 0. 0027 1 • 193 0. 574 900 0.5 170.72 184.60 0 9.1 9.2 0.0 48 • . 
MC5·055 MC5·055 12.0 0.0030 1. 254 0.476 900 0.4 171.40 185.40 0 8.3 8.2 0.0 38.1 
MC5-060 MC5·0-60 10.0 0. 0037 0 . 858 0.159 900 0.3 172.96 184.80 0 5.3 0.0 o.o 18.! 
MC5·065 MC5·065 10.0 0.0031 0 . 793 0 . 160 900 0.3 174.54 183.80 0 5.5 o.o 0.0 20. 
MC5·070 MC5·070 10.0 0.0041 0.904 0.160 900 0.3 175.43 113.40 0 5.2 0.0 0.0 17 • . 
MC5·105 MC5·105 10.0 0.2368 6.888 0.244 900 0.1 156.44 164.60 0 2.9 0.0 0.0 ] . ! 
MC5·110 MC5·110 12.0 0.0466 4.968 0.244 900 0.1 166.04 174.50 0 3.9 3.1 0.0 4 •' 
MC5 · 115 MC5·115 10.0 0.0105 1. 448 0.128 900 0.2 169.68 176.10 0 4.0 4.4 0.0 1.1 
MC5·205 MC5·2:l5 12.0 0.0051 1 . 647 0.087 900 0.1 167.30 178.10 0 4.0 3 . 3 0.0 5. : 
HC5·210 MC5·210 12.0 0.0095 2.243 0 . 087 900 0. 1 169.54 179.40 0 3.6 3.9 0.0 l.' 
MC5·215 MC5 · 215 10.0 0.0095 1.377 0 . 088 900 0 .t 171.85 _180.40 0 3.6 4.2 0.0 6. : 

..---.... ... -..... 
) 
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C i ty of w Jurn Facflftfea Plan 
S t ~ ary ~ ~er Collection System Analysis 
I! MC-4 
u ,nate Run (PS,.FH} 
Peak Sanitary and Base Flow " 25.9 mgd 
Peak I I I ,. !2.8 mgd (Distributed} 
Total Peak Flow = 38 . 7 mgd 

• 
D3/28/93 11 : 4 6 

a : s a •aKc•a=•••••=•z~ : •• • ••%•s•a&aaa•••••••~••=~=az:2z:aaa•••••••••••••••PAGE 8 

PEAK FLO~S AND HYDRAULIC GRADE LINES 
OYFLU PIPE PEAK Q MAX MAX lfD SURCH. REG. DIA. REG. OIA. REG. 0 lA. 

DISCH . SIZE SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEV DURATIOI AT PIPE · AT GltOUIO AT PIPE 
NODE PIPE (Ill.) CODE SLOPE (MGO) (MGO} (MIL) (fT.) (FT.) HT.) ( H H:MM) SlO~E(ll.) SlOPE(ll . ) SlOPE( II.) . .............................. .. . .. ............. ... ............................. .. .................. ..... .................. .. ....................................................................... . ..... '": ................................................. 

MC4·005 MC4·005 1 0. 0 0 . 0297 2.441 1 . 95 5 900 0.6 156.6~ 172.20 0 9.2 8 ·. 9 o.o 
MC4·010 MC4·010 1 D. 0 0.0548 3 .3.t3 1. 320 900 0.4 163.03 170.10 0 7. 1 0.0 o.o 
MC4·015 MC4·015 1 0. 0 0.0137 1 • 65 5 1. 321 900 0.5 164.55 175.80 0 9.2 7.0 0.0 l 
MC4·020 MC4·020 10.0 0.0153 1.749 1. 208 900 0.5 165.95 177.40 0 8.7 8 . 5 o.o ~ 
MC4·025 MC4·025 1 0. 0 0.0039 0.881 1.107 900 1.7 168.75 179.60 400 10.9 10.2 6.0 14 
MC4 · 030 MC4·030 10 . 0 0. 0034 0 . 823 1 . 025 900 2.5 170.86 181.30 400 10.9 10 . 4 5.9 14 
MC4·035 MC4·035 10.0 0.0036 0.853 0.907 900 2.7 172.51 183.00 300 10.2 9.9 3.5 1( 
MC4 · 040 MC4·040 t 0. 0 0.0025 0. 711 0 . 656 900 2.5 173.57 182.20 300 9.7 0 . 0 o.o ~ 
HC4·045 HC4·045 1 0. 0 0.0030 0. 777 0.556 900 1.8 174.31 181.20 200 8.a o.o 0.0 l 
MC4·105 HC4·105 1 0 . 0 0.0290 2. 411 0.599 900 0.3 166.77 180.40 0 5.9 6.2 0.0 c 
MC4·110 MC4·110 10.0 0.0031 0.794 0.555 900 0.5 168.36 180.30 0 8.7 o.o o . o ~ 
MC4·115 HC4·115 1 0. 0 0.0032 . 0. 797 0.558 900 0.5 169.77 183.00 0 8.7 7.7 0.0 1 
MC4 · 120 MC4·120 10.0 0.0023 0 . 676 0 . 391 900 0.4 170.86 180.40 0 a. 1 o.o 0 . 0 5 
HC4·125 HC4·125 10. 0 0.0060 , • 092 0.392 900 0.4 172.02 1111.70 0 6.8 6.8 o.o 3 
HC4·130 HC4·1 30 10.0 0 . 0025 0.709 0.272 900 0.4 172·. 72 183.40 0 7.0 5.9 o.o 3 
HC4·135 HC4·135 10.0 0.0070 1. 180 0.273 900 0.3 173.37 183.90 0 5.8 6.2 0.0 ; 
MC4·140 MC4·140 10.0 0.0025 0. 712' 0.274 900 0.4 174.29 183.90 0 7.0 0.0 o . o 3 
MC4·145 HC4·145 10.0 0.0025 0.710 0.103 900 0.2 174.84 184.70 0 4.9 4.7 o.o 1 
MC4·205 MC4·205 1 0. 0 0.1346 5.192 0.185 900 0. 1 165.67 171.70 0 2.9 3.2 0.0 
MC4·210 HC4 · 210 10.0 0.0050 1. 003 0 . 185 900 0.3 167.18 173 .ao 0 5.3 4.9 0.0 
HC4 · 215 HC4·215 1 0. 0 0.0056 1 . 055 0.14 7 900 0.2 168.64 175 . 50 0 4.8 4 . 7 0.0 
HC4·220 MC4·2 ?. 0 1 0. 0 0.0046 0.958 0.048 900 0. 1 170·. 06 117.30 0 3.2 3.1 0.0 



Cfty of II ~urn Facilities Plan 
sanitary ~ Aer Collection system Analysis 
Basin MC-3 

'"d < Ultimate Run (PS=FM) 
~ o Peak Sanitary and Base FlowE 25.9 mgd 
~ C' Peak 1/1 " 12.8 mgd (Distr i buted) 

3 Total Peak Flow " 38.7 mgd 
~ 0 0 • 

03/28/93 11 :46 
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~~- PEAIC FLOWS AND HYDRAULIC GRADE LINES 
OVFLW PIPE 

PEAK Q MAX MAX LID SURCH. REQ. OIA. REQ. OIA. ltEQ. DIA. 
DISCH . SIZE SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEV DURATION AT PIPE AT GIOUIID AT PIPE PCT, 

NODE P I PE ( IN . ) CODE SLOPE (MGD) (MGD) (MIL) (FT . ) (FT.) (FT.) (HMMM) SLOPE(tll . ) SLOPE(III.) SLOPE(III.) CAP. · -- --·--· -- ---- -·- ----·---·- ··- --- ---···---- -··· ····· -------------------·-··-····--·--·- -------------------------- ---- --- --- ------· 
MC3·005 MC3 · 005 11LO 0.0083 6.195 13.918 900 3.5 148.02 157.70 1800 24:4 21.4 19 .. 6 224.~ 
MC3·010 MC3·010 12.0 0.0247 3.615 13.918 900 13.11 1511.99 159.10 2400 19.9 17.7 17.11 0 385 .( 
MC3·015 MC3·015 16.0 0.0626 12.399 13.918 900 15.9 169.39 157.30 1400 16.7 0 0.0 7.3 112 •• 
MC3-020 MC3 - 020 16.0 0.0021 2.283 13 . 918 900 52.8 207.32 160.00 24000 31.5 26.3 29.5 609.1 
MC3·025 MC3·025 16.0 0.0084 4 . 546 13.713 900 77 . 7 235 . 25 166.50 2400 24 . 2 21.0 20 . 8 30 1 . c 
MC3-030 MCJ- 030 18.0 0.0084 6.206 13.713 900 81.1 239.50 172.90 2400 24 . 2 16.7 19.3 220., 
MCJ-035 MCJ-035 14.0 0 . 0049 2.438 13.713 900 113.2 272.73 169.00 2400 26 . 8 0.0 24.9 562 -~ 
MC3 · 040 MCJ - 040 14.0 0.0049 2.420 12.584 900 139.8 300.33 169 . 80 2400 26.0 27.2 24.0 520 . 1 
MC3·045 MC3·045 12.0 0 . 0068 1 . 899 12 . 584 900 238.6 401.31 174.90 2400 24.4 21.0 22.9 662.1 
MC3·050 MC3- 050 12.0 0.0072 1.947 12 . 584 900 329.9 494.95 180.00 2400 24.2 20.7 22.7 646 . ~ 
MC3·055 MC3 · 055 16.0 0 . 0025 2.478 12 . 584 900 331 .1 0496 . 24 180 . 40 2400 29.4 19.9 27 . 1 507. i 
MC3·060 MC3·060 16 ~ 0 0.0018 2.104 12 . 440 900 355 . 9 521.75 180.60 2400 31.2 39.7 29.1 591. 1 
MC3 · 065 MC3·065 16 . 0 0.0012 1. 73Q 12 . 139 900 365.1 531.10 180.20 2400 33.2 0.0 31.4 701. i 
MC3 · 070 MC3·070 16.0 0 . 0007 1.267 11-95 6 900 379.2 545.35 180.60 2400 31.1 31.3 35.6 943~1 
MC3·075 MC3·075 15.0 0.0004 0.809 11.854 900 400.5 566.12 177.40 2400 41.1 o.o 40.0 1465.1 
MC3·080 MC3·080 16 . 0 0.0010 1 . 602 11.699 900 414.1 580.69 179.10 2400 ll. 7 0 23.7 31.9 730 ~· 
MC3·085 MC3 · 085 16 . 0 0.0004 0.937 11.577 900 427.8 594.44 119.10 2400 41.1 za.o 39 . 1 1235.1 
"C3 · 090 MC3-090 16 . 0 0.0018 2. 124 11.477 900 436 . 0 602.91 178.00 2400 30.1 0.0 27.9 540 •• 
MC3·095 MCJ-095 16.0 0.0016 1.954 11.477 900 450.7 618.08 177.90 2400 31.1 0.0 29.0 517. 4 
MCJ-100 MCJ-100 16.0 0.0014 1 • 84.3 11.477 900 468.5 636.31 180.00 2400 31.1 24.0 29.8 622. j 
HC3· 10 5 HCJ-105 10.0 0 . 0037 0.860 2 . 266 900 474.2 642.98 182.10 2400 14.4 12.4 12.0 263.~ 
HC3 ·1 10 MCJ - 110 10.0 0.0030 0.775 2 . 181 900 479.6 649.15 183.40 2400 14.7 13.·4 12.5 281 -~ 
"C3·115 MCJ-115 10.0 ° 0.0027 0.737 2 .1 02 900 484.6 654.84 182.30 2400 14 . 8 o.o 12.6 215.C 
MC3-120 MC3·120 10.0 0.0022 0.670 1.995 900 490.1 661.04 181 . 10 2400 15.1 o.o 12.9 297.4 
MC3-125 MC3·125 10 . 0 0.0030 0 . 775 1. 995 900 492.4 663.82 182 .so 00 2400 14.3 u.o 11.9 257.! 
MCJ-130 MC3 • 130 10.0 0.0023 0.676 1.995 900 497.5 669.56 182.50 2400 15. 00 o.o 12.8 294.1 
MC3·135 MC3·135 10.0 0.0036 0.845 1. 930 900 502.0 675.14 183.60 2400 13 . 6 13.6 11.0 228.J 
MC3·140 MC3·140 10 . 0 0 . 0038 0.872 1. 769 900 505.2 679.30 T83. 030 2400 13.0 o.o 10.1 202.1 
MC3·145 MC3·145 10.0 00 . 0044 0.937 1.769 900 508 . 1 613.36 112.70 2400 12.7 o.o 9.6 118.1 
MC3·150 MC3·150 10 . 0 0.0040 0.896 1.682 900 512.0 688.15 180.90 2400 12.7 0.0 9.5 117.4 
MC3-155 MC3·155 8.0 0.0040 0.494 1.682 900 531.9 710.66 181.90 2400 12.7 14.3 11. 1 340.C 
MC3·160 MC3·160 8.0 0 . 0040 0.494 1.682 900 536.2 715.30 182.80 2400 12.7 10.9 11.1 340.C 
MC3 - 205 MC3·205 10.0 0 . 0007 0.377 1.129 900 114.5 274.17 175.00 2400 15.1 7.6 12.9 299. 1 
MC3 · 210 MC3 - 210 10. 0 0 . 0008 0-39°3 0.929 900 114.7 274.45 174.30 2400 13.8 0.0 11.2 236 •• 
MC3-215 MC3 ·2 15 10.0 0 . 0007 0.368 0.929 900 115 . 6 275.47 174.30 2400 14.2 o.o 11.7 252.! 
MC3-220 HC3·220 10.0 0.0007 0.379 0.767 900 116.3 276.31 173.50 2400 13.0 0.0 10.1 202 .! 
MCl-225 MC3·225 1 0 . 0 0 . 0041 0.901 0.523 900 116.0 276.51 1 n .80 2400 a.2 8.7 0 . 0 57-~ 
HC3-230 MC3·230 10.0 0 . 0021 0 . 649 0.525 900 115 . 6 277.20 175.40 2400 9 . 2 8.5 0.0 80., 
HC3·305 MC3·305 15.0 0.0180 5 . 593 0.301 900 351.2 521.76 182.50 240.0 5.0 5.9 0 . 0 5. ~ 
MC3·310 MC3-310 12.0 0.0045 1.544 0.272 900 350.1 521.80 182 . 60 2400 6.3 9.9 o.o 17 .c 
HC3-315 MC3-315 10.0 0.0102 1. 426 0.253 900 347 . 5 521. aa 183.20 2400 5.2 6.9 o.o 17. j 

- ,--. .... ':'-- ..... . . .-...'. 



City o f ~ burn Facilities Plan •••· •• • 4' 

s~ - itary _ . ~er Collection System Analysis. 
p 'l HC-3 
L ,nate Run (PS=FH) 
Pea~ Sanitary and Base Flow : 25.9 mgd 
Peale 1/1 • 12 . 8 mgd (Distributed) 
Total Peak Flow = 38.7 mgd 

• 
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PEAK FLO~S AND HYDRAULIC GRADE LINES 
OVFLW PIPE 

PEAK a MAX MAX LID SURCH. REQ. DIA. REQ. DIA. REG. DIA. 
DISCH . SIZE SHAPE CAPAC! TY AT NODE TIME DEPTH HGL ELEV DURATION AT PIPE - AT GIOUID AT PIPE 

NODE PIPE ( I N . ) CODE SLOPE ( MGD) ( MGD) (MIL) <FT.) <FT.) (FT.) CHHMM) SLOPE(IN.) SLOPE(II.) ~LOPE(IN.) ... .. .............. .. .................. ... .. ... ................. ..... ..................................... . ............................. . .... . .................. _______ 
MC3-320 
HC3·325 
HC3·330 
HC3- 335 
MC3 - 340 
HCJ - 345 
HC3·350 
HC3 · 355 
HC3 · 360 
HC3·365 
HC3 · 370 
HC3·405 
MC3 · 410 
HC3·415 
HC3·420 
HC3 · 425 
HC3 · 430 
HC3·435 
HCJ-440 
HC3-445 
HC3·450 
MC3·455 
p s- 1 0 
HC3·505 
MC3·510 
11C3 · 515 
MC3 · 520 
MCJ-525 
PS-6 
HC3 · 605 
HC3·610 

~-< 
~ £ 
!";) c 

a 
!";) 

/~~ 

MC3 · 320 16 . 0 
MC3 · 325 10 . 0 
MC3·330 10.0 
HC3·3 35 1 0. D 
MC3·340 12.0 
MC3 · 345 10 . 0 
MC3 · 350 14.0 
HC3·355 14. 0 
HC3 · 360 12 . 0 
HC3 · 365 10.0 
HC3·370 1 0 . 0 
HC3·405 12. 0 
HC3·,10 1 0. 0 
HC3·415 10 . 0 
HC3·420 10.0 
MC3 · 425 1 0 . 0 
HC3-430 10. 0 
MC3·435 10 - 0 
HC3·440 10.0 
HC3·445 1 0. 0 
HC3·450 10.0 
HC3·455 10.0 
PS-10 36.0 
MC3·505 8.0 
MC3·510 8 . 0 
MC3 · 515 8.0 
HC3·520 8.0 
MC3 · 525 8 . 0 
PS-6 36 . 0 
HC3·605 12 . 0 
HCJ-610 12. 0 

0.0211 7 . 203 0.183 900 359.6 531.111 
0.0036 0 . 847 0. 164 900 358.7 531.14 
0 . 0265 2.306 0.101- 900 372.3 54"5.37 
O.OD43 0.933 0.073 900 371.2 545.38 
0.0208 3 . 319 0.155 900 395.0 566.83 
0.0052 1 . 016 0.089 900 393.7 566.84 
0 . 0218 5 . 122 0 . 122 900 408 . 5 580.70 
0.0040 2. 185 0.089 900 407.5 580.70 
0.0042 1 • 4 83 0 . 089 900 406.4 580.70 
0.0059 1. 086 0.089 900 404.9 500.11 
0 . 0260 2.281 · 0. 1 0 0 900 421.2 594 . 45 
0 . 0018 0 . 971 9 . 21~ 900 540.5 709 . 19 
0.0019 0.621 8.92) 900 750.3 919.93 
0 . 00111 0 . 60:2 11.925 900 936 . 3 1106.82 
0 . 00111 0 . 606 II. 737 900 1097.5 1268.76 
0.0029 0.762 8. 737 900 1257.11 1430.33 
0.0031 0 . 793 8. 737 900 1340.9 1514.16 
0.0005 0 . 314 8 . 557 900 1540.6 1714.11 
0 . 0021 0.650 8 . 250 900 . 16114 . 8 1859.18 
0 . 0017 0 . 589 8.16 7 900 1759.3 1934.10 
0.0019 0 . 615 8.097 900 1845.5 2020 . 83 
0.0035 0.843 8.028 900 1945.1 2121.53 
1 . 0000 430.871 7 . 964 1944.1 2121.53 
0.00110 0.698 0.265 900 1540.0 1714.20 
0 . 00 44 0.518 0 . 265 900 1539.6 1714.35 

- 0.0075 0.678 0.266 900 1536 . 8 1714.87 
0.0000 0.035 0.266 900 1537.4 1715.45 
·o.oo3t 0.433 0.267 900 1536.5 1715.97 
1.0000 430 . 1171 0 . 179 1535.5 1715.97 
0.0013 0.836 0.000 200 467.8 636.31 
0.0013 0.832 0.000 0 467.4 636.31 

181.10 2400 
. 

4.0 5.7 0.0 
181.90 2400 5.4 5.6 o.o 
U1.00 2400 3. 1 5.3 0.0 
182.30 2400 3.9 3.8 o.o 
180.00 2400 3.8 4.4 0.0 
181.30 2400 4.0 4.0 o.o 
t78. 90 2400 3.5 -0 . 0 o.o 
180.00 2400 4.2 4.2 o.o 
180.40 2400 4.2 5.0 o.o 
182.40 2400 3.9 3.7 o.o 
181.00 2400 3.1 4.3 o.o 
179.5 0 2400 27-.9 o.o 26.8 94 
181.60 2400 27 . 2 23.7 26.4 1 4~ 
182.60 2400 27.5 26.7 26.8 141 
182.30 2400 27.2 0.0 26.5 u• 
184.20 2400 25.0 23.0 24.1 1H 
183.90 2400 24.6 0.0 23.7 111 
183.80 2400 34.5 o.o 34.0 274 
183.30 2400 25.9 o.o 25.2 12~ 
183.60 2400 26.8 28.2 26.1 131 
184.00 2400 26.3 27.4 25.5 131 
183.70 2400 23.3 0.0 22.3 95 
154.00 (SPECIAL DEVI~E AT NODE) 
183.00 2400 5.6 o.o 0.0 3 
182.10 2400 6.2 o.o 0.0 ~ 
183.60 2400 5.6 6.5 o.o ! 
183.60 2400 17.1 0.0 16.3 7. 
183.90 2400 6.7 8.9 0.0 • 172.40 (SPECIAL DEVICE AT NODE) 
182.50 2400 o.o o.o OLO 
182.00 2400 0.0 0.0 o.o 



City of W >Urn Facilities Plan 
sanitary ~ -~ er Collection System Analyals 
Basin MC-2 
Ultimate Run (PS.,FH) 
Peak Sanitary and Base Flow • 25.9 mgd 
Peak Ill • 12.a mgd (Distr i buted) 

"'t1 -<: Total Peak flow" 38.7 mgd 
~ 0 . . • (J(l -
I'D c 

11 : 46 
.. 
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PEAK FLOWS AND HYDRAULIC GRADE LINES 

~I-
OYFLW PIPE 

PEAK Q MAX MAX liD SURCH. REQ. DIA. REQ. DIA. R£8. OJA . 
DISCH . SIZE SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEY DURATION AT PIPE AT GROUND AT PIPE PCT 

NODE PIPE ( IN.) CODE SLOPE (MGD) (MGD) (MIL) (FT . ) (FT . ) ( FT •) (HHMM) SLOPE(IN.) SLOPE(III.) SLOPE(IN.) CAP 
------------ ---- ---- ----- ----- ---- --- -- --- ---·----- ---·-··································-·· · ·· ·· ·· ·· ············· ······-·····--- -
HCZ-005 MC2-005 18 . 0 0.2253 32 . 211 2.534 1000 0.3 159.83 179.00 0 6.9 6.8 o.o 1 .. 
MC2 · 010 MC2·0 10 18.0 0. 0014 2 . 502 2.543 900 1.5 161.34 180.20 200 18.1 n.a 3 . 9 101. 
MC2•015 MCZ·015 18 . 0 0.0008 1.879 2.543 900 1.7 161.12 179.10 1200 20.2 o.o 12.2 135. 
MC2·020 MC2·0ZO 18.0 o.ooo8 1 . 887 2.543 900 2.0 162. 35 119.40 1200 20.1 0.0 12.1 134. 
MCZ·025 MCZ-025 18.0 0. 0011 2 . 267 2.543 900 2.0 162.69 179.70 600 u.8 11 .4 1.2 11Z . 
MC2·030 MCZ·030 18.0 0.0011 z .p7 2.280 900 2 . 1 163.25 110.00 400 11.1 20.2 4. 1 101. 
MC2-035 MCZ-035 18.0 0.00"19 2 . 958 0.652 900 1.2 163. 29 111.20 0 10.2 9.1 o.o 22. 
MCZ·040 MC2 · 040 12. 0 0,0013 0 . 836 0 .437. 900 0 . 7 163.47 111.70 0 9.4 9.9 o.o 52. 
MC2-045 MCZ-045 12 .0 0. 0017 0 . 941 0.439 900 0 . 5 164 . 14 181.70 0 "9.0 o.o 0.0 46. 
MC2·050 MC2 - 050 12.0 0.0018 0 . 984 O.Z72 900 0.4 164.99 112.70 0 7.4 7.3 0.0 27. 
HCZ-105 MCZ-105 10 . 0 0.0052 1. 025 1. 632 900 6.6 170.73 181.80 . 1700 11.9 13.1 1.2 159. 
MC2·110 MC2·,0 10.0 0.0076 · 1 . Z32 1 . 446 900 7.4 173.65 181., 0 . 1500 10 . 6 o .. o 5.2 117. 
MC2·115 MC2 • n s 10 . 0 0.0030 0 . 777 1.345 900 10.1 177.72 110.00 1800 12.3 0.0 1.9 173. 
MC2·120 MC2·120 10.0 0.0031 0. 78·2 1 .139 900 11.5 110.32 180.00 1700 11.5 o.o 7.5 145 . 
MC2·125 MC2·125 10.0 0 . 0031 0.787 1. 017 900 12.2 112.12 110.00 1600 11.0 0.0 6.3 129. 
MC2·130 MC2·130 10.0 0.0030 0 •. 771 1. 017 900 12.9 113.67 171.00 1600 11 ~ 1 o.o 6 .-s 131 . 
PS·9 PS-9 36 . 0 1.0000 430 . 871 0 . 833 11.9 183 . 67 157.30 (SPECIAL OEYJCE AT NOOE) 

. ...-~. ---. 
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Sa~ l tary ~ . ~er Collection System Analysis 
8 I MC·1 
u ' ate Run (PScfH) 
Peb~ Sanitary and Base Flow • 25.9 mgd 
Peal<: I II z 12.8 mgd (~fstrfbuted> 
Total Peel<: Flow ~ 38.7 mgd 
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PEAK FLOWS AND HYDRAULIC GRADE LINES 

MAX 
OYFLV PIPE 

PEAK Q MAX LI D SURCN. REG. DIA. REQ. DIA. IU. DJA. 
0 IS C H. SIZE SHAPE CAPACITY AT NODE TIME 'DEPTH HGL ELEY DURATION AT PIPE · AT GROUND AT PIPE p 

NODE PIPE ( IN . ) CODE SLOPE ( M GO) (MGO) (MIL) (FT.) (FT. ) (FT.) ( HHMIO SlOPE(IN.) SLOPE(IN.) SlOPE(IN.) c . ...................... ....... .. .. ..................................... .. ... ..... .................. .. .. .. .......... ... ................... . ...................... .. ..... . ....................... 
PS·MC PS - HC 36.0 1. 0000 430.871 35.161 0.6 183.16 136.60 (SPECIAL DEVtCE AT NODE) 
HC1·005 MC1·005 30.0 0.0116 28.492 28.282 900 2.0 139.57 157.50 0 29.9 14.0 0.0 9' 
HC1 · 010 MC1·010 30 . 0 0.0116 28.488 . 28.324 900 2 . 0 144 . 24 159.30 0 29.9 35.8 o.o 9' 
MC1·015 MC1 · 015 36.0 0.0142 51.284 25.799 900 1.9 144 . 24 159.30 0 27.8 0.0 o.o 51 
MC1·020 MC1·020 36.0 0.0010 13.939 25 . 799 900 3.4 145 . 99 153.30 1600 45.4 0.0 33.9 18~ 
MC1·025 MC1 ·02 5 36.0 0.0007 11 . 620 25.799 900 4.2 146.98 153.60 1700 48.6 4S.o n .a 22: 
MC1·030 MC1·0::i0 36.0 0.0001 5 . 117 25.799 900 6 . 7 149.52 154.10 2400 66.0 48.8 60.8 50· 
MC1·035 MC1 ·0:S 5 36.0 0.0021 19.634 25.622 900 7.2 150.82 155.30 1700 39.8 36.5 23.1 131 
MC1·040 MC1·0 l.O 36.0 0.0012 14.848 25 . 622 900 8 . 0 151 • 95 156.70 1700 44.2 34.6 31.9 17: 
MC1·045 MC1 · 045 27 .0 0.0016 7.973 11.704 900 8 . 3 152.53 156 , 00 1800 31.2 . o.o 20 . 3 14· 
MC1·050 MC1·0~0 27 .0 0.0014 7.486 11.704 900 ~.7 153 . 21 160 . 60 1700 31.9 18.9 21.8 151 
MC1·055 MC1·055 27 .0 0.0013 7.306 11.704 900 8.9 153.52 165.20 1700 32.2 16.3 22.3 161 
MC1·060 MC1·060 27.0 0. 0017 8.235 11.704 900 9 . 4 154.55 162.00 1700 30.8 o.o 19.5 14: 
MC1 · 065 HC1·065 27.0 0 . 0017 8.236 11 . 704 900 10. 1 155.99 158.70 1600 30.8 0.0 19.5 14: 
MC1·070 MC1 · 070 27.0 0.0047 13.783 11 . 708 900 10.0 156.19 160.30 1600 25.4 11 . 3 0.0 I · 
MC1 ·0 75 MC1 ·075 27.0 0.0012 6.825 11.336 900 10.6 157.07 160.80 1600 32.7 30.0 23 .1 16· 
MC1-080 HC1·0!10 27 .0 0 . 0011 6.756 11 . 336 900 11 • 1 157.80 161.20 1600 32.8 30 . 2 23.3 16 
MC1·085 MC1·085 24.0 0.0046 9.9S5 9 . 207 900 11.0 158.30 159.00 1600 23.l 0.0 o.o 9 

· MC1·090 MC1 · 090 24.0 0.0040 9.222 9.237 900 11.0 159 . 20 160.50 1400 24.0 21.8 2.2 ·to 
HC1·095 MC1·095 24 . 0 0 . 0011 4.921 9.237 900 12. t 160.75 161.40 1600 30.4 26.6 22.8 1& 
MC1·100 HC1·100 24 . 0 0.0015 5 . 577 9 . 237 900 12 . 9 161.99 161.80 1400 29.0 29.6 20.5 16 
MC1 ·10 5 MC1 · 105 24.0 0.0008 4.094 9.237 900 14.0 163.36 165.40 1700 32 . 6 20.0 26.1 22 
MC1·110 MC1-110 24.0 0 . 0100 14.614 7 . 892 900 13.2 163.67 165.80 1000 19.1 22.& 0 . 0 5 
HC1·115 MC1 · 1 ~ 5 18.0 0.0110 7. fo 3 7.655 900 13.4 .164 .16 164.10 900 11.5 o.o 6.9 10 
MC1·1ZO MC1·1ZO 18.0 0.0064 5.431 7·. 642 900 15.7 169.42 165.90 600 20.5 21.4 12.9 14 
MC1·125 MC1·125 15.0 0.0036 2:521 3.215 900 16.0 170.29 166.00 600 16.4 22.5 9.3 12 
HC1 · 1JO MC1 · 130 15. 0 0.0085 3.841 3 . 216 900 15.8 170.72 164.10 600 14.0 0 . 0 0.0 8 
MC1·135 MC1·1JS 1 0 . 0 0.0507 3 . 188 3. 218 900 15 . 9 174.24 165.50 500 10 . 0 11 . 9 1.7 101 
HC1·140 MC1 · 140 8.0 0 . 0033 .. 0.446 3 . 218 900 46 . 5 205 . 51 165.40 2400 16 . 8 0 . 0 -15.9 72 
MC1·145 MC1·145 8 . 0 0 . 0094 0 . 759 3.218 900 119 . 1 282.32 175 .50 2400 13.8 11.7 12.4 42• 
MC1 · 150 HC1·150 8.0 0.0040 0.492 3. 156 900 158.0 322. 19 170.00 2400 16 . 1 0 . 0 15. 1 64 
HC1 · 155 MC1 · 155 8.0 0.0049 0.545 3.030 900 197 . 2 362.73 174. 10 2400 15.2 12 . 3 14 . 1 55· 
HC1·160 MC1·160 8.0 0.0067 0.639 2.94~ 900 2D8.7 374.83 170 . 80 2400 14.2 o.o 12 . 9 461 
MC1 · 165 MC1·165 8.0 0 . 0029 0.422 2.945 900 242.2 408.99 172.20 2400 16.6' 14.6 15.7 691 
MC1·170 HC1·170 8.0 0.0026 0. 3'98 2.945 900 249.2 416 . 11 170.60 2400 16;9 o.o 16.0 73' 
MC1·175 MC1·1/5 8.0 0.0029 0.424 2.861 900 279.5 44 7 . 13 172.70 2400 16.4 13.3 15.4 67! 
MC1 · 180 MC 1· 180 8 . 0 0 . 0034 0 . 452 2.861 900 336.9 505 . 97 173.30 2400 16.0 18.9 15 . 0 63; 
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cttf of w ~urn Facilities Plan 
San tary ~ - ~•r Collection Syate• Analysts 
Basin sc-1 
1990 Run (PS• FIO (I/1•50X) 
Peak San i tary and Base Flow • 4.3 mgd 
Peak 1/1 • 4.3 mgd (Distributed> 
Total Peak Flow = 12 . 9 mgd . 
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3 
PEAK FLO~S AND HYDRAULIC GRADE LINES ~ 

OVFLW PIPE 
PEAK Q MAX MAX LID SURCN . REG. DU. REQ. DIA. lEQ. DIA . 

DISCH . SIZE SHAPE CAPACITY AT NODE TIME DEPTH KGL ELEV DURATION AT PI~~ AT G.OUNO AT PIPE PCT 

~ ~~ -~~~~ - -- - -~~~~-----~~~:? .. ~~~~ - ~~~~~---~~~~·? ... ~~~~?--~~!~~--~~!=~-- - ~~! = ~----~~!=~--!~~~~~--~~~~~~!~=~-~~~~~~!~=~-~~~~~!~~=~--~~~ 
PS-4 PS-4 36 . 0 1 . 0000 430.871 0 . 401 0.0 180 ~ 1~ 165 . 90 (SPECIAL DEVICE AT NODE) 
SC1 · 005 SC1·005 15. 0 0.0021 1 . 91 z 0 . 128 1000 0.2 160.27 174.40 0 .5. 4 2.6 o. o '·. SC1·010 SC1 · 010 15.0 0.0020 1 .889 0 . 128 1000 0.2 161.03 176.50 0 5.5 4.5 o.o '·: SC1 · 015 SC1 · 015 15. 0 0.0006 1 .033 0 . 128 1000 0.3 161.34 177.40 0 6.9 5.2 0.0 12.1 
SCl-020 SC1·0ZO 15. 0 o.ooo8 1 . 184 0 . 128 900 0.3 161.65 177.50 0 6.5 8.2 0.0 . 10.1 
sc 1-02 5· SC1·025 15 . 0 0 . 0030 2 . 268 0 . 032 2300 0.1 162.38 177.60 0 3.0 4.7 0.0 1.1 
SC1·030 SC1·030 15.0 0 . 0015 1 . 599 0 . 032 2300 0.1 162.99 179.10 ()- 3.5 2.9 o.o 2 ·' SC1·035 SC1~035 15.0 0 . 0015 1 . 626 0 . 03Z 200 0.1 163·.62 179.10 0 3.5 o.o 0.0 1 •' 
SC1·040 SC1·040 10.0 0.0030 o. 773 0 . 032 zoo 0. 1 165.09 180.10 0 3.0 3.3 0.0 4 • . 
SC1·045 SC1·045 10.0 0.0027 0.731 0 . 032 2300 0. 1 166.28 176.20 0 3. 1 o.o 0 . 0 4 , I 

SC1·105 SC1·105 Hi. 0 0 . 0036 0 . 855 0.096 900 0.2 162.80 179 .so 0 4.4 4.0 o. o 1·1 . : 
SC1·110 SC1-110 10.0 0.0029 0.760 ' 0 . 096 900 0.2 163.79 179.30 0 4.6 0.0 o.o 12. · 
sc1 · 115 SC1·115 10.0 0 . 0029 0 . 768 0 . 055 900 0.1 164.73 177.30 0 3.7 o. o o.o 7. 
SC1·120 SC1·120 10 . 0 0 . 0027 o. 737 0 . 055 900 0.2 ;65.41 174.90 0 3.8 o. o o.o 7 . ! 
SC1 · 125 SC1 · 125 10.0 0. 0034 0.819 0 . 028 900 0. 1 166.59 177.20 0 2.8 - 2.5 o.o 3.: 
SC1·205 SC1 · 205 12 . 0 0.0032 1.305 0.166 1000 0.3 161.25 175.60 0 5 . 5 3.0 0.0 12 .• · 
SC1 · 210 SC1-210 12. 0 0. 0033 1.314 0 . 166 900 0 . 3 162.75 173.40 0 5.5 o.o 0.0 12.1 
SC1·215 SC1·215 12.0 0.0052 1. 653 0.167 900 0.2 164.68 169.20 0 5.1 ·0.0 o.o 1 O. t 
SC1·220 SC1·2ZO 12 . 0 0.0054 1 . 692 0 . 076 900 0.1 166.6 7 169.60 0 3.8 5.1 o.o 4 . ' 
SC1·225 SC1·225 12 . 0 0 . 0054 1 .689 0 . 077 900 0. 1 168.69 173.90 0 3.8 3.3 o.o 4 • · 
sct-230 SC1 · 230 12.0 0 . 0054 1.693 0.043 900- 0 . 1 170.6 7 177.10 0 3.0 z.8 0 . 0 2. : 
sc1-235 SC1-235 · 12 . 0 0.0048 1 . 587 0 . 044 900 0. 1 173 . 13 178.40 0 3 . 1 3.5 0.0 2. 
SC1·240 SC1·240 12 . 0 0.0035 1. 356 0 . 044 900 0.1 174.32 180.30 0 3 . 3 3.0 o.o 3.: 
PS·S PS · 5 36 . 0 1.0000 430.1171 0 . 000 0.0 175.22 153.60 (SPEC I Al DEVICE AT MODE> 
sc1-305 SC1·305 12 . 0 0.0020 1 .029 0 ' 109 900 0.2 160.65 175.00 0 5.2 2.5 0 . 0 10. ' 
SC1·310 SC1·310 1 z. 0 0.0020 1 . 034 0 . 109 900 0.2 160.84 175 .oo 0 5.2 o.o o.o 10. ' 

.--~ ~., 



City o1 ~ Jurn Facilities Plan 
Sanl•ary ~ 4er Collection System Analysis 
Ba HC-9 
19! un (PS•FMJ (1/1•50%) 
Pea~ Sanitary a n d Base Flow • 4 . 3 mgd 
Peak 1 / 1 • 4 . 3 mgd (Distributed) 
Total Peak Flow • 12 .9 mgd 
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PEAK FLO~S AND HYDRAULIC GRADE LINES 

PEAK Q MAX MAX LID 
DISCH . S 1 ZE SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEV 

NODE PIPE (IlL) CODE SLOPE OIGD) CMGD) (MIL) (FT.) (fT.) (fT.) 

OYFLU PIPE 
SURCH. REQ. DIA.. REQ. DIA. lEO . DIA. 

DURATION AT PIPE AT GROUND AT PIPE PC 
(HHMM) SLOPE(IN.) SLOPE(IN.) SLOPE(I •• ) CA -- - -- ..... - ... - .. - -- -- - .. ---- ... ... ... ... ----------- - ... ... . -- -........ ......... -.. ... -· ·------ -- ----------- ---- ···------·--------····· ·························-

PS·7 
HC9 · 005 
HC9 · 0 .10 
HC9·015 
HC9·020 

~ -< 
~ 0 

(1Q -
(b c 

3 
(b 

!~!-

PS-7 
MC9·005 
MC9·010 
MC9·015 
HC9 ·0 20 

36.0 1.0000 430 . 871 
12. 0 0.0032 1 • 301 
12. 0 0 .• 003 2 1. 300 
10. 0 0.0067 1 • 161 
10 . 0 0 . 0033 0.819 

0.370 Q.O 182.59 161.70 (SPECIAL DEViCE A~ NODE) 
0.282 900 0.3 162.93 181.30 0 6.8 3.8 0.0 21 0.283 900 0.3 164 ; 27 182.60 0 6.8 6.8 0.0 21 0 . 047 900 0. 1 165.84 182.40 0 3.0 o.o o.o 4 0. 04 7 900 0. 1 166.80 182.10 0 3.4 0.0 0.0 5 



city of w >Urn Facilities Plan 
Sanitary ~ . er Collection System Analysis 
Basin MC-8 
1990 Run (PS•FM) (I/1•50X) 
Peak Sanitary and Base Flow • 4 . 3 mgd 

~ <Peale Ill z 4.3 1119d (Distributed) 
~ 0 Total Peale Flow"' 12.9 mgd 

(JCl -
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PEAK FLOWS AND HYDRAULIC GRADE LINES 

DISCH . 
NODE PIPE 

SIZE 
( IN. ) 

SHAPE 
CODE SLOPE 

PEH Q 

CAPACITY AT NODE 
(HGD) (HGD) 

TIME 
(H ll) 

MAX 
DEPTH 
(FT.) 

MAX 
HGL 

C FT.) 

' 
3 

LID 
ELEV 
CFT.) 

OVFLU PIPE 
SURCH. REQ. DIA. REQ. DIA. REQ. DIA. 

DURATION AT PIPE· AT GROUND AT PIPE 
(HHMM) SLOPE(II.) SLOPECJM.) SLOPECII.) 

PeT. 
CAP, 

--- --------·-·--·-· --- -··- ·-· --------·-----·---··---------········ · ···-·--····- · ··············-----------·------·-················ · 
MC8·005 MC8·005 15.0 0.0068 3.450 0.211 1000 0.2 135.38 154.20 0 5;3 o.o o.o 6., 
MC8·010 MC8·010 15. 0 0.0035 2.469 0. 211 1000 0.2 137.111 155.70 0 6.0 6. 1 o.o . ·' MC8·015 MC8 · 015 15. 0 0.0022 1. 95 7 0. 211 1000 0.3 138.32 155.00 0 6. 5 . . 0. 0 0.0 10.1 
MC8·020 MC8·020 15.0 0.0007 1.088 0.212 900 0.4 138 . 77 154.90 0 8.1 0.0 0.0 19.~ 
MC8·025 MC8·025 15 . 0 0.0007 1 . 072 0.132 900 0.3 139.01 154.80 0 6.8 o.o 0.0 1Z.l 
MC8·030 MC8·030 15.0 0.0014 1 • 561 0.133 900 0.2 139.65 154.50 0 6.0 0.0 0.0 .. ' MC8·035 MC8·035 15 . 0 0.0014 1 . 566 .o. 133 900 0.2 140.35 154.00 0 6.0 o.o 0.0 ... ' HC8·040 MCB-040 15 . 0 0.0012 1 .463 0.045 2300 0. 1 140.65 153.50 0 4. 1· 0.0 o.o 3. ( 

.-·-....... . ----., 
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Sl 1ry ~ d er Collection System Analysis 
86 MC·7 
199v Run ( PS.,FIO (1!1•50X) 
Peak Sanitary and Base Flow z 4.3 mgd 
Peak 1/1 z 4 . 3 mgd (Distributed) 
Total Peak Flow c 12 . 9 mgd 
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PEAK FLO~S AND HYDRAULIC GRADE LINES 

PEAK Q 
OYflV PIPE 

MAX MAX LID SURCH. REO. DIA. REO. OIA. IEQ. DIA. 
DISCH . SIZE SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEV DURATION AT PIPE · AT GIOUID AT PIPE p 

NODE PIPE ( I N • ) CODE SLOPE ( MGD) ( MGO) (" ll) <FT.) ( FT •) (FT.) CHHMM) SLOPE(II.) SLOPE(II.) ·SLOPE(II.) c . .. .............................. ..... ...... ............... ......... ...................................................................... ..... ... .. ........................................................ '": .... .. ..... ... ......... ... ..... 
HC7·005 HC7·005 24 . 0 0.0206 20.978 1 . 94 5 1000 0.4 134.7$ 155.40 0 9.8 5.3 0 . 0 
HC7·010 HC7·010 24 . 0 0 . 0206 20.988 1 • 73 5 1000 0.4 136.40 155.10 0 9.4 o.o 0.0 
HC7·015 HC7·015 18.0 0 . 0207 9.765 1 . 735 1000 0.5 141.14 155. 10 0 9.4 o. o 0.0 1 
HC7·020 MC7·020 18.0 0 .0207 9.753 1. 735 1000 0.5 145.85 154.70 o. 9.4 0.0 0.0 1 
HC7·025 MC7·025 18.0 0 . 0124 7.560 1 . 735 1000 0.5 ua. 10 158.10 0 10.4 10.0 0.0 2 
HC7·030 MC7 · 030 18. 0 0.0105 6.948 1. 736 1000 0.5 151.98 160.60 0 10.7 11.2 0.0 2· 
HC7·035 MC7·035 18.0 0.0125 7. 594 1. 736 1000 0 . 5 154.59 164.50 0 10.4 ·9. 6 0.0 2 
HC7·040 HC7 · 040 18.0 0.0078 6.000 1. 736 1000 0.6 155.94 165.90 0 11.3 11 • 1 o.o 2 
HC7 · 045 HC7·045 18 . 0 0.0079 6 . 017 1 . 737 1000 0.6 158 . 11 167.30 0 11.3 12 . 3 0.0 2 
HC7·050 HC7·030 18.0 0. 0Dio4 4 . 524 1 . 619 1000 0.6 160.37 170.30 0 12.2 11.6 0 . 0 3 
HC7·055 MC7·055 18 . 0 0 , 0055 5.035 · 1 • 619 1000 0.6 162.95 172.70 0 11. a 12 . 0 o.o 3 
HC7·060 HC7·0~0 18. 0 0 . 0050 4.789 1 . 5 26 1000 0.6 164.23 174.00 0 1t. 7 11.7 o.o 3 
HC7·065 MC7 · 065 18 . 0 0. 0043. 4.460 1. 527 1000 0.6 165.36 174.90 0 12.0 12 . 5 o.o 3 
HC7·070 HC7 · 070 18.0 0.0044 4.419 1 . 52 7 1000 0.6 166.14 178.10 0 12.0 9.2 0.0 3 
HC7·075 HC7 · 075 18 . 0 0 . 0034 3.954 1. 512 1000 0 .7 166.90 178.40 0 12.6 14.8 o.o 3 
HC7·080 MC7·050 18.0 0.0028 3.57.1 1 . 481 1000 0.7 167.65 180.40 0 12.9 10.7 0.0 4 
MC7·085 HC7·0S5 18 . 0 0.0031 3 . 770 1 . 481 1000 0.1 ' 168.55 181 .90 0 12.7 11.6 o.o 3 
HC7·090 HC7·0;10 18.0 0.0024 3 . 353 1 . 481 1000 ' 0.7 169.11 181.20 0 13.3 0.0 o.o 4 
HC7·095 MC7·095 18.0 0 . 0051 4 . 847 1 . 481 1000 0 . 6 169.24 181.00 0 11.5 0.0 0.0 3 
HC7·100 HC7·100 12.0 ' 0.0162 2 . 934 1 . 4 81 1000 0.5 169.93 181.60 0 9 .3 '9.8 0.0 5 
MC7·105 MC7 · 105 12 . 0 0.0010 0. 737 1 • 351 1000 2.2 112.08 182.00 1900 15. 1 15.6 11.2 18 
HC7·110 HC7·110 12.0 0 . 0019 1. 013 1 • 351 1000 2.7 173.36 112.40 1600 13.4 14.9 5.o 13 
MC7·115 MC7 · 115 12.0 0.0016 0.917 1. 351 1000 3 . 4 174.64 182.80 1600 13.9 14.9 9.1 14 
HC7·120 HC7·120 12. 0 0.0022 1 . 088 1 • 22 2 1000 3.5 174.93 181.40 1600 12.5 0.0 5.5 11 
MC7·125 HC7·125 12. 0 0. 0024 1 • 1 21 1 • 1 71 1000 3.5 175.39 181.80 1400 12.2 12.3 3.7 10 
HC7·130 HC7·130 12. 0 · 0.0017 0.957 0.834 1000 3.4 175.68 181.70 1000 11.4 o.o o.o I 
MC7·135 HC7·135 12.0 0 . 0014 0 .86'4 0.710 1000 3.4 115.93 181.40 600 11.5 0.0 o.o I 
HC7·140 MC7·140 1 2 . 0 0.0010 0.736 0. 717 1000 3.3 176. 15 180.60 600 11.9 o.o 0.0 9 
MC7 · 145 MC7·145 12 . 0 . 0 . 0014 0.874 0.705 900 3.2 176.35 181.80 ·500 11 • 1 8·.6 o.o • MC7 · 150 MC7·150 1 2. 0 0 . 0014 0 . 849 0 . 634 900 2.9 176.73 182.50 500 10.8 10.7 o.o 7 
MC7·155 HC7·155 12.0 0.0014 0 . 848 0 . 637 900 2 . 7 176.97 182 . 80 400 10.8 11.5 o.o 7 
MC7·160 HC7 · 160 12. 0 0.0012 0 . 812 0.610 900 2.6 177.09 182.30 400 to.a o.o o.o 1 
MC7·165 HC7 · 165 12 . 0 0.0012 0.801 0 . 613 900 2.4 177. 37 181.90 300 10 . 9 0.0 o.o 7 
HC7 · 170 HC7·170 12 . 0 0.0017 0 . 935 0 . 585 900 2. 1 177.56 182.30 200 ·1 0. 1 10.5 0.0 6 
HC7·175 MC7·175 12 . 0 0 . 0014 0 . 864 0 . 562 900 1.9 177.69 181.40 200 10.2 · o.o 0.0 6 

'"0-<: PS · 2 PS·2 36.0 1.0000 430.871 0. 192 0.9 177.69 168 . 30 (SPECIAL DEVICE AT MOOE) 
~ 0 HC7·180 MC7 · 180 12.0 0.0018 0.972 0 . 370 900 1.5 177.76 1 a 1.10 200 8.4 9.2 o.o 3 

(1CI - HC7 · 185 MC7·185 12 . 0 0 . 0015 0 . 899 0.348 900 1.1 177.84 181.50 200 8.4 o.o 0.0 3 (t) = 3 PS·1 p s . 1 36.0 1.0000 430.871 0.348 0. 1 177.84 170.00 (S~EClAl DEV ICE AT MODE) 
(t) . HC7·305 MC7·305 1 0. 0 0.0053 1. 026 0 . 015 900 0.0 167.65 181.50 0 2:o 1.9 0.0 

MC7 · 310 MC7 · 310 1 0. 0 0 . 0024 0 . 693 0 . 015 900 0. 1 168.87 182.40 0 2 . 4 2.5 0.0 

0\ 
0\ -\0 



~ < ~ 8.. ()"Q 
(C c 

9 
(C 

0'\ -..J ,...,. 
0 

Ci t y of W 1urn Facilities Plan 
Sanitary • .. er Collection System Analysis 
Basin HC-7 
1990 Run (PS:FH) (1/I•SOX) 
Peak Sanitary and Base Flow a 4.3 mgd 
Peak 1/1 • 4.3 •gd (Distributed) 
Total Peak Flow= 12 . 9 mgd 
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PEAK FlOWS AND HYD RAULIC GRADE LINES 

DISCH. 
NODE PIPE 

SIZE 
( IN . ) 

SHAPE 
CODE SlOPE 

PEAK Q 

CAPACITY AT NODE 
(I!I GD) (HGD) 

TIME 
(MIL) 

MAX 
DEPTH 
( FT •) 

MAX 
HGL 

(FT.) 

• 
5 

LID 
ELEY 
( FT • ) 

OYFLV PIPE 
SURCH. REO. DIA. REO. DIA. REO . DIA . 

DURATION AT PIPE AT GIOUID AT PIPE 
(HHMM) SlOPE(II.) Sl OPE(I I .) SlOPE(II.) 

PCT . 
CAP. 

---·· · ·-- - --- --- ---- - ---- - --- - ---------- - - --~ - - ---·----- - ~-···-·· · ···········--····--·-------·~------------- - ------------------ - --· 
HC7·405 HC7·405 10.0 0.0021 0.648 0 . 341 900 2.a 175 .6"6 11SZ.TO 500 1~9 a.o o.o 5Z .c 
MC7 · 410 MC7·410 10.0 0.0015 0.557 0 . 319 900 2.3 115.87 181.10 400 1.1 o.o 0.0 57 .j 
MC7·415 MC7·415 10.0 0.0024 0.694 0.124 900 1.9 175.88 180.60 300 5.2 o.o 0.0 11 •• 
MC7·420 HC7·420 10.0 0.0027 o. 742 0.097 900 1.3 175.89 181.00 200 4.7 5.0 0.0 13~4 
HC7·425 MC7 · 425 · 10.0 0. 0017 0.5"79 0 . 097 900 1.0 175.90 180.70 200 5.1 o.o o.o 16.1 
HC7·505 MC7·505 8.0 0 . 0038 0.482 0.182 900 1.6 175.98 181.90 200 5.5 5.6 o.o 31.4 
HC7·510 HC7 · 510 ILO 0 . 0023 0.376 0. 182 900 1.0 116 . 18 182. 10 200 6.1 a.o 0.0 48.1 
HC7·515 HC7·515 8 . 0 0 . 0027 0.409 0.183 900 0.3 176.70 182.60 0 5.9 6.9 0.0 44.4 
PS · 3 PS-3 36.0 1.0000 430 . 871 0 . 151 o.o 177.38 173.10 (SPECIAl DEVICE AT MODE) 

------ , .. ~-::-·"'. ..-..-....... 
.\ 



Cttv , f;. )Urn Facilities Plan 
San · y • .er Co ll e ction System Analysts 
Bas IC·6 
199~ ~un (PS•FM) (I/1•50X) 
Peak Sanitary and Base Flow • 4.3 mgd 
Peak 1/1 ~ 4 . 3 Mgd CDfstrfbuted) 
Total Peak Flow • 12 . 9 ~gd 

03/28/93 12:06 

\ 

• 
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PEAK FLOWS AND HYDRAULIC GRADE LINES 

PEAK Q MAX MAX LID 
DISCH . SIZE SHAPE CAPACITY AT NODE TIME · DEPTH HGL ELEV 

NODE PIPE ( IN . ) CODE SLOPE ( MGO) (MGD) (MIL) (FT.) (FT . ) ( FT •) 

OVFLU PIPE 
SURCH. REG. DIA·. REG. DIA. REG. DIA. 

DURATION AT PIPE AT GROUIID AT P I PE pc· 
(HHMM) SLOPE(IN.) SLOPE(III.) ' LOPE(III.) CAl 

... .......... ... - ... - ... - ...... .. ... ...... - ... ... ...... ... .... .. - - - ... - - - - ........ ... ........ - ...... ........ - - ................ - - • - ................ ... ...... .. 7 - .... ... ... - - • - •• - - ... - • - - - - • - - -~ - - ... - - - - - - - . . ... - • - - •• - • - - ••• - - • 
MC6·005 
MC6·010 
MC6·015 
MC6·020 
MC6·025 
HC6 · 030 
MC6·035 
MC6·040 
MC6 · 045 
HC6·050 
MC6-055 
MC6-060 
MC6·105 
MC6·110 
MC6·115 
MC6 · 120 
HC6·125 
MC6·130 

"0 ~ 
ll:l 0 

(J'Q -
(D = 

3 
(D 

1~1-

MC6 · 005 
MC6·010 
MC6·015 
MC6·020 
MC6·025 
MC6·030 
HC6 · 035 
MC6·040 
MC6·045 
HC6-050 
MC6·055 
MC6·060 
MC6 · 105 
MC6·110 
MC6·115 
MC6-120 
MC6·125 
MC6 · 130 

18.0 0.0064 
18.0 0.0050 
18 . 0 0.0029 
18. 0 0.0047 
18.0 0 . 0017 
18.o · 0.0021 
18.0 0 . 0035 
18.0 0.0025 
18 . 0 0 . 0031 
18 . 0 0.0029 
18.0 0 . 0028 
18.0 0 . 0029 
10 . 0 0 . 0570 
10. 0 0.0160 
10. 0 0.0023 
10.0 0.0029 
10.0 0 . 0029 
10.0 0.0028 

5.436 0 . 252 1000 
4.786 0.209 1000 
3.627 0 . 210 900 
4 . 667 0.210 900 
2 . 783 0.192 900 
3 . 133 0. 192 900 
3.991 0 . 164 900 
3.4 12 0.164 900 
3 . 783 0. 165 900 
3 . 647 ' 0. 166 900 
3.559 0.166 900 
3 . 645 0.166 900 
3.378 0.044 900 .. 
1 . 791 0.033 900 
0.680 0.033 900 
0.756 0.014 900 
0 . 761 0 . 014 900 
0.7.55 0.014 900 

0.2 155.16 167.80 · 0 5.7 5.2 0.0 4 
0.2 157 . 17 165 . 70 0 5 . 6 o.o 0.0 4 0.2 158.29 166.80 0 6.2 6.2 0.0 5 0.2 158 . 60 167.00 0 5 . 6 6.3 o.o 4 0.3 159.03 168;50 ·0 6.6 5.1 0 . 0 6 0.2 159.40 172. tO 0 6.3 ·4. 2 o.o 6 0.2 159.89 173.40 0 5.4 4.6 o . o 4 
0.2 160.36 174.00 0 5 . 8 5.5 0.0 4 
0.2 161 . 04 173.10 0 5 ~ 6 0 . 0 0 . 0 4 
0.2 161 . 82 173. ao 0 5.6 5.8 0.0 4 
0 . 2 161.94 173.80 0 5.7 o. o o.o 4 
0 . 2 162.81 174.40 0 5 . 7 6.1 o.o 4 o.o 158.19 168.10 0 2.0 3 .1 o.o 1 
0 . 1 163 . 63 175.40 0 2.2 2. 1 0.0 1 
0.1 164 . 34 176.00 0 3.2 3. 3 o.o 4 
0 . 1 165.49 179.20 0 2.2 1 . 9 0.0 1 
0 . 1 166.19 179.80 0 2.2 2. 3 0.0 1 
0. 1 166 . 58 180.50 0 2.2 2 . 0 o.o 1 

.: 



City of W >urn Factltttes Plan 
Sanitary ~ ~er Coll e ction System Analysis 
Basin MC-5 
1990 Run (PS • FM) ( I/1 • 50X) . 

~ < Peak Sanita r y and Base Flow a 4 . 3 mgd 
:>) 0 Peak 1/1 a 4.3 111gd <Distributed) 
~ = Total Peak Flow ~ 12.9 mgd 

3 • 
~ 

03/28/93 12 : 06 
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~ ~ PEAK FLOWS AND HYDRAULIC GRADE LINES 
N . OYFLW P I PE 

PEAK Q MAX MAX LID SURCH. REQ. DIA. REQ . OI A. REQ. OIA. 
DISCH. SIZE SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEV DURAT I ON AT PIPE . AT GROUND AT PIPE PCT 

NODE PIPE (IN . ) CODE SLOPE (MGD1 (MGD) (MIL) (FT.) (fT.) (FT.) (HHMM) SLOPE(IN.) SlOPE(lN.) SlOPE(IN.) CAP 
· -- -----· ----- ···- -- ·--- ·-- -·- --- - ... -- ------- -- --· -···· · · -··· ·············-·· · ········· · ·· · ·········· · ····· · ···-- ---··············· 
MC1·105 MC1·105 36 . 0 1.0000 430.871 0.687 900 0.0 149.40 165.40 0 3~2 0.0 0 . 0 0. 
HC1·110 HC1 · 110 36 . 0 2.0500 616.912 0.145 900 0,0 150.43 165 . 80 0 1.6 0.0 0.0 0. · 
MC5·005 MC5·005 ·12.0 0.2516 11.545 0.687 900 0.2 155 . 83 166.00 0 4.2 6.5 0 . 0 5 . · 
MCS-010 HC5·010 14 . 0 0.0209 5 . 022 0 . 687 900 0.3 157.34 172 . 80 0 6.6 4.9 0.0 1]., 
MC5·015. MC5 · 015 ·12 . 0 0.0332 4 . 193 0 . 688 900 0.3 165.75 175 . 80 0 6.1 7.4 0.0 16 • . 
HC5·020 MC5·020 12 . 0 0.0020 1.040 0 . 548 900 0.5 166.72 180.40 0 9.4 6.7 0.0 52 ., 
MCS-025 MC5·025 12 . 0 0 . 0021 1 . 057 0 . 491 900 0.5 167. 51 181.70 ~ 9.0 8.4 0 . 0 46. • 
MC5·030 MC5 · 030 12 . 0 0.0163 2 . 937 0 . 363 900 0.2 168.05 182.80 0 5 . 5 5.0 0 . 0 12.: 
MC5·035 MC5·035 12 . 0 0.0013 - 0 . ~16 0 . 366 900 0.5 168 . 90 183.00 0 8.9 11 .0 0.0 44 . 1 
MC5·040 MC5 · 040 12 . 0 0.0018 0 . 965 0 . 329 900 0.4 169.73 183.90 0 8.0 8.0 0 . 0 34. 
HC5 · 045 MC5 · 045 12. 0 0.0029 1 . 230 . 0.257 900 0.3 170.24 184.30 0 6.7 7.2 0.0 ~0. ' 
MC5·050 MC5 · 050 12 . 0 0.0027 1 . 193 0.257 900 0.3 170.56 184.60 0 6.8 6 . 8 0.0 21. ~ 
MC5·055 MC5·055 12.0 0,0030 1.254 0.214 900 0.3 171 . 26 185.40 0 6.2 6.1 0 . 0 17.1 
MC5 · 060 MC5·060 10 . 0 0.0037 0 . 858 0 . 074 900 0.2 · 172 . 87 184.80 0 4.0 0 , 0 0.0 8 . , 
MC5 · 065 MC5·065 10.0 0.0031 0.193 0.075 900 0.2 174.45 183.80 0 4.1 0.0 ~.0 9.• 
MC5·070 MC5·070 10 . 0 0.0041 0.904 0.075 900 0.2 175 . 34 183.40 0 3.9 0.0 0,0 a.: 
MC5·105 HCS-105 10.0 0.2368 6.888 0.145 900 0.1 156.41 164.60 0 2 . 3 0.0 0.0 Z. 
MC5·110 MC5·110 12.0 0.0466 4.968 0.145 900 0.1 165 . 99 174.50 0 3.2 3 . 2 0.0 2.' 
HC5·115 MC5·115 10 . 0 0.0105 1 . 448 0 . 078 900 0.1 169 . 63 176.80 0 3.3 3.6 0.0 5 . · 
MC5·205 MC5·205 12.0 0.0051 1.647 0.051 900 0 . 1 167.26 171.10 0 3.3 2 . 7 0.0 ] . • 
MC5·210 MCS - 210 12.0 0.0095 2.243 0.051 900· 0.1 169.50 179.40 0 2.9 3 . 2 0.0 2 • . 
MC5·215 MC5·215 10.0 0 . 0095 1.377 0.05 1 900 0.1 171.80 180.40 0 2.9 3.4 0.0 3. 

f 

,...,..-·· ~ .. . .~ .... 
~-

.J 



>urn facilities Plan ·. . City of w 
Sanitary~ ~er Collection System Analysis 
Ba HC - 4 
1S' t un (PSsfM) (I/ 1•50:q 
Pe . Sanitary an~ Base Flow • 4.3 mgd 
Peak Ill • 4.3 mgd (D i stributed) 
Total Pea k Flow = 12 . 9 mgd 

• 
03/28/93 12 : 06 
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PEAK FLOWS AND HYDRAULIC GRADE LINES 
OYFUI PIPE 

PEAK Q MAX MAX LID SURCH. REQ. DIA.. ltEQ. DIA. ltEQ. DIA. 
DISCH. SIZE SHAPE CAPAC I TY AT NODE TIME DEPTH HGL ELEY DURATION AT PIPE . AT GRou•o AT PIPE PI 

NODE PIPE (I H. ) CODE SLOPE (MGO) C MGO) (MIL) ( FT •) ( FT •) ( FT •) (HHMM) SLOPE(IN.) SLOPE(J •• ) SLOPE(I • • ) · CI 
-- - --- -- - -- - - - - - ------ ---------- - -- - --------------------------·-------·--- - ----------· · ····-------- - ------------ - -- - --- - ---- - --- · MC4·005 
MC4 - 010 
MC4·015 
MC4·020 
MC4 · 025 
MC4·030 
MC4-035 
MC4-040 
MC4·045 
HC4·105 
HC4 · 110 
HC4 · 115 
HC4 · 120 
MC4 · 125 
MC4·130 
HC4-135 
MC4 · 140 
MC4·145 
HC4 · 205 
MC4·210 
HC4·215 
HC4·220 

"'t1 -<: 
1:1) 0 

(1Q -
(t> c: 

3 
(t> 

;~;~ 

MC4·005 10.0 
MC4·010 1 0. 0 
MC4 - 015 10.0 
MC4·020 10.0 
MC4 · 025 10. 0 
MC4-030 10.0 
MC4-035 10.0 
MC4·040 10 . 0 
MC4·045 10 . 0 
MC4 · 105 10 . 0 
HC4·110 10 . 0 
MC4 - 115 10 . 0 
MC4·120 1 0. 0 
HC4 · 125 10 . 0 
MC4·130 10.0 
MC4-135 10.0 
MC4 · 140 10 . 0 
HC4·145 10.0 
MC4·205 10. 0 
HC4·210 10.0 
HC4·215 10. 0 
HC4·· 220 10.0 

0.0297 2.441 0.642 900 0.3 
0 . 0548 3 . 313 0 . 423 900 0.2 
0 , 0137 1. 65 5 0.423 900 0.3 
0.0153 1. 749 0.395 900 0.3 
0 . 0039 0.881 0.378 900 0 . 4 
0 . 0034 0.823 0.349 900 0 . 4 
0.0036 0.853 0.320 900 0·. 4 
0.0025 0 . 711 0.263 900 0 . 4 
0 . 0030 0 . 777 0 . 228 9()0 0.3 
0.0290 2. 4 11 0.203 900 0.2 
0 . 0031 0.794 0 . 186 900 0.3 
0 . 0032 0.797 0.187 900 0.3 
0.0023 0.676 0.12SI 900 0 . 3 
0.0060 1 . 092 0.129 900 0.2 
0.0025 0.709 0.084 900 0 . 2 
0.0070 1 • 180 0.084 900 0. 1 
0.0025 0 . 712 0.084 900 0.2 
0 . 0025 0.710 0 . 039 900 0 . 1 
0.1346 5.192 0.063 900 o.o 
0.0050 1. 003 0.063 900 0. 1 
0 . 0056 1 • OS 5 0.044 900 0 . 1 
0 . 0046 0.958 0 . 019 2300 0 . 1 

156.45 172.20 0 6 ." 1 5.9 0.0 2C 
162.87 170.10 0 4 . 6 0.0 o.o , . . . 
164.30 175.80 0 6.0 4.6 o.o 2~ 
165.74 177.40 0 5.7 5.6 o.o 24 
167.40 179.60 0 7.3 6.8 o.o 44 
168.76 181.30 0 7.2 7.0 o.o 44 
170.19 183.00 0 6.9 6.7 o.o 31 
171.44 182.20 0 6.9 o.o o.o 3d 
172. S4 181.20 0 6 . 3 0.0 o.o 2t 
166.63 180.40 0 4.0 4. 1 o.o I 
168.15 180.30 0 5.8 o. o o.o 23 
169.56 183.00 0 5.8 5. 1 0.0 23 
170.6 7 180.40 0 5.4 0.0 o.o 19 
171.86 181.70 0 4.5 4.5 0.0 11 
172 .• 55 183.40 0 4.5 3 . 8 o.o 11 
173.23 183.90 o· 3.7 4.0 o.o 7 
174 . 12 1U.90 0 4.5 o.o o.o 11 
174 . 73 184.70 0 3 . 4 ].3 o.o 5 
165.62 171.70 0 1.9 2. ' o.o 1 
167.05 111.80 0 3.5 3.3 o.o e 
168 . 52 175.50 0 3.0 3.0 0.0 ' 170.01 177.30 0 2 . 3 2.2 0 . 0 2 



City of~ 'urn Facilities Plan 
Sanitary ~ . er Collection System Analysis 
Basin MC-3 < 1 9 9 0 R u.n ( P S • F M ) ( I II "' 5 0 X) 

"': 0 Peale Sanitary and Base Flow "4 . 3 mgd 
(JQ c Peak Ill = 4.3 mgd (Distributed) 

tt> S Total Peale Flow"' 12.9 mgd 

~ • 

I I 
03/28/93 12:06 
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0\ 
~ - ~EAK FLO~S AND HYDRAULIC GRADE LINES 
~ OVFLW PIPE 

PEAK Q MAX MAX llO SURCH. REQ. 01~. REQ. OIA. lEQ. DIA. 
DISCH. SIZE SHAPE . CAPACITY AT NODE TIME DEPTH HGL ElEV DURATION- AT PIPE . AT GROUND AT PIPE PCT, 

9 

NODE PIPE (IN.) CODE SLOPE (MGD) (MGO) (MIL) (FT.) (FT . ) (FT.) (HHMM) SLOPE(IN.) SLOPE(IN.) SlOP£(1 •• ) CAP. 
··-·-·-···------·-·---·------------------------------------------------------------------------------------------------------······ HC3 : 00S MC3·005 18.0 0.0083 6.195 2.794 1000 0 . 7 145,Zb 157.70 0 13~4 11.7 0,0 45.1 
MC3·010 MC3·010 12 . 0 0.0247 3.615 2.794 1000 0.6 145.87 159.10 0 10.9 9,7 0.0 77.3 
HC3-015 HC3 · 015 16.0 0.0626 12.399 2.795 1000 0.5 153.95 157.30 0 9.2 ·o,O 0.0 22.5 
HC3·020 HC3·020 16.0 0.0021 2.283 2.795 1000 1.8 156.36 160.00 600 17 . 3 14.4 9.1 122.4 
HC3·025 HC) - 025 16.0 0 . 0084 4.546 2 . 714 1000 0,7 158.31 166.50 0 13.2 11.5 0.0 59.7 
MC3 · 030 HC3·030 18 . 0 0.0084 6.206 2.715 1000 0.7 159 . 15 172.90 0 13.2 9.1 0.0 43.7 
MC3·035 HC3·035 14.0 0.0049 2.438 2.715 1000 1.4 160.92 169,00 300 14.6 0.0 6.2 111.3 
"c 3 - o 4 o "c 3 - o 4 o 1 4 . o o _ o o 4 9 2 . 4 2 o 2 . 2 o 1 1 o o o 1. 2 161. 77 16 9. a o 2 o o u • 5 14". 1 o • o 9·o • ' 
HC3 ·045 MCJ-045 12.0 0.0068 1.899 2 . 201 1000 2.0 164.86 174.90 400 1Z.7 10.9 6.0 115.9 
MC3·050 HC3-050 12.0 0.0072 1.947 2.201 1000 2.7 167.72 180.00 300 12.6 10.8 5.6 113.0 
MC3-055 MC3·0S5 16.0 0.0025 2.478 2.201 1000 2.7 167.76 180.40 300 15.3 10.4 0.0 11 . 1 
MC3·060 HC3-060 16.0 0.0018 2.104 2.111 1000 2.7 168.50 180.60 300 16.0 Z0.4 1.8 100,3 
HC3·065 HC3·065 16.0 0.0012 1.730 1 . 943 1000 2.7 168.74 180.20 300 16.7 0.0 7.3 112.3 
MC3·070 MC3·070 16 . 0 0.0007 1.267 1 . 838 1000 2.9 169.07 180.60 1500 18 . 4 15.5 11,9 145.0 
MCJ-075 MCJ-075 15.0 0.0004 0.809 1.772 1000 3.3 169,55 177.40 2400 20.1 J,O 16.0 219.0 
HCl-080 MC3-080 16.0 0 . 0010 1.602 1.672 1000 3.3 169.84 179.10 1500 16.3 · 11,4 4.9 104.3 
HC3·085 MC3·085 16 . 0 0.0004 0.937 1.6!)8 1000 3.5 170.10 179.80 . 1800 19.6 13.3 14.1 · 171., 
MC3·090 MC3·090 16 . 0 0.0018 2.124 1.557 1000 3.3 170.26 178.00 700 14.2 0.0 0.0 73.3 
MC3~095 MC3·0~5 16.0 0.0016 1.954 1.557 1000 3.2 170.54 177.90 400 14.7 0.0 0.0 7~ •• 
MC3·100 MC3·100 16.0 0.0014 1.843 1.564 ~00 3.0 170.87 180.00 200 15.0 11.4 0.0 84.1 
HC3·105 MC3-105 10.0 0 . 0037 0.860 1.018 900 3.4 172.18 182.10 400 10.7 9.2 5.3 111.! 
HC3·110 MC3·110 10 . 0 0.0030 0 . 775 0.955 900 3 . 8 173.34 183.40 500 10,8 9.8 5.8 123.1 
MC3·115 MC3 · 115 10.0 0.0027 0.737 0.899 900 4.1 174.36 182.30 500 10.8 0,0 5.7 121.1 
HC3·120 MC3·120 10.0 0.0022 0.670 0.824 900 4 . 4 175.40 181.10 500 10.1 0.0 5.8 122.1 
MC3·125 MC3-125 10 . 0 0.0030 0.775 0.826 900 4.5 175.87 182.50 500 10.2 9.3 3.6 106,5 
HC3·130 HC3·130 10.0 0.0023 0.676 0.826 900 4 . 8 176.84 182.50 500 10.1 0.0 5.7 122.1 
HC3·135 HC3·135 10.0 0.0036 0 . 845 0.81~ 900 4.7 177.11 113.60 400 9.9 9 . 1 0.0 96.~ 
HC3·140 HC3·140 10.0 0.0038 0.872 0.736 900 4.4 178.51 113.30 400 9.4 0.0 0.0 "14.! 
MC3·145 HC3·145 10.0 0 . 0044 0.937 0.737 900 3.9 179.19 182,70 ZOO 9.1 0.0 0.0 78,d 
MC3·150 MC3-150 10.0 0.0040 0.896 0.674 900 3.2 180.06 180,90 ZOO 9.0 0.0 0.0 75.1 
HC3-155 HC3·155 8.0 0.0040 0.494 0.674 900 4.8 183.56 181.90 1600 9.0 10.1 5.5 136.5 
HC3·160 HC3·160 8.0 0.0040 0.494 0.674 900 5.2 114.31 182.10 1600 9.0 7.7 5.5 136.5 
MC3·205 MC3-205 10.0 0.0007 0.377 0.521 900 1,6 161.22 175,00 1600 11.3 5.7 7.0· 137., 
MC3·210 MC3·210 10.0 0.0001 0.39~ 0.426 900 1.6 161.27 174.30 1500 10.3 0.0 4.0 101.5 
HC3·215 MC3·215 10.0 0 . 0007 0.368 0 . 426 900 1.6 161.41 174.30 700 10.6 0.0 5 . 0 115.t 
MC3 · 220 MC3·220 10.0 0.0007 0.379 0 . 355 900 1.6 161.67 173.50 500 9.8 0.0 0.0 93.1 
HC3-225 HCl-225 10 . 0 0 . 0041 0.901 0 . 215 900 1.2 161.70 173.80 300 5.8 6.3 0.0 Z3,, 
HC3·230 MC3·230 10 . 0 0.0021 0.649 0.216 900 0.3 161,91 175.40 0 6.6 6.1 0.0 33.3 
HC3 · 305 MC3·305 15.0 0 . 0180 5.593 0 . 170 900 0.1 170.63 182.50 ~ 4.0 4.8 0.0 3.~ 
HC3-310 HC3-310 12 . 0 0.0045 1 . 544 0 . 148 900 0.2 171.89 182.60 0 5.0 7.9 0.0 9.5 
HC3·315 MC3-315 10 . 0 0.01.02 1.426 0.134 900 0.2 174.55 183.20 0 4.1 5.5 0.0 9~C 

Jr 

. .. '~ ...--.... .. 
I 

~ 



""''-1 UJ .. ourn racllltles Plan 
Sanitary ~ Aer Collection System Analysis 
Basi., HC-3 
19' un (PS•FM) CI/1•50X) 
PeL anltary and Base Flow • 4.3 ~gd 
Peak I I I • 4.3 ~gd (Distributed) 
Total Peak Flow • 12.9 mgd 

03/28/93 12:06 
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PEAK FLO~S AND HYDRAULIC GRADE LINES 
OYFLV PIPE 

PEAK 0 MAX MAX liD SURCH. REG. OIA. REQ. OIA. REO. DIA. 
DISCH . SIZE SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEV DURATION AT PIPE · AT GROUND AT PIP£ PC1 

NODE PIPE ( IN . ) CODE SLOPE ( M GO) ( HGD) (" Il) (FT.) C FT.) (FT.) ( HHMM) SLOPE(IM.) SlOPECII,) SlOP£(11.) CAf --- ........ ---------- - - . - - ............ -............................ -- ... - .. -.- .. - .. --..... .......... -.- ............ .... ...... .... -.... --.-.-- ... --.--- ..... ----.- ... ---- ... -. ... ----.------ _._-- .. 
HC3·320 HC3-320 16.0 0 . 0211 7.203 0.10 7 900 0.1 171.59 181.10 0 3;3 4.6 0.0 1. 
HC3·325 MCJ-325 10.0 0.0036 0.84 7 0.095 900 0.2 172.64 181.90 0 4.4 4.5 0.0 11. 
HC3·330 MC3 • 330 10.0 0.0265 2.306 0. 067- 900 0.1 173.17 181.00 0 2.7 4.5 0.0 z. 
MC3 • 335 MC3·335 10.0 0.0043 0.933 0.046 900 0. 1 174.33 182.30 0 3.2 3. 1 0.0 4. 
HCJ-340 MC3·340 1 2- 0 0.0208 3.319 0.103 900 0 . 1 171.90 180.00 0 3.3 3 . 8 0.0 3. 
HCJ-345 HC3-345 10.0 0.0052 1. 0 16 0.055 900 0. 1 173.26 181.30 0 3.3 3.4 0.0 5. 
HCJ-350 HC3·350 14.0 0.0218 5 . 122 0.065 900 0. 1 172.26 178.90 0 2.7 .o. 0 o.o 1. 
MCJ-355 HC3 · 355 14. 0 0.0040 2.185 0.046 900 0.1 1 T3. 32 180.00 0 3.3 3.3 0.0 z. 
HCJ-360 HC3·360 12.0 0 . 0042 1. 483 0 . 046 900 0.1 174.42 180.40 0 3.3 3.9 0.0 3. 
MC3-365 MCJ-365 10. 0 0.0059 1 . 086 0.046 900 0.1 17.5.95 182.40 0 3. 1 2.9 o.o 4. 
MC3 • 370 MC3-370 10.0 0.0260 2 . 2 81 . 0.053 900 0.1 173.3Z 181.00 0 2.4 3.4 o.o z. 
HC3·405 MC3-405 1 2. 0 0.0018 0.971 0.553 1000 2.5 171.13 179.50 200 9-. 7 0.0 o.o 56. 
HC3·410 HC3·410 1 0. 0 0.0019 0.621 0.439 1000 2.0 171.64 181.60 zoo 8.8 7.7 0.0 70. 
MC3·415 HC3·415 10.0 0 . 0018 0 . 60:2 0.439 1000 1.6 172.09 182.60 200 8.9 8.6 o.o 72. · 
MC3·420 HC3-420 10. 0 0.0018 0.606 0.381 1000 1.1 172.40 182.30 200 8,4 o.o 0.0 62.; 
HC3·425 HC3·425 10.0 0.0029 0.762 0.382 900 0.4 172.95 184 . 20 0 7.7 7.1 0.0 50o l 
HC3-430 MC3 · 430 10.0 0.0031 0.793 0.383 900 0.4 173.63 183 0 90 0 7.6 0.0 o.o 41o ; 
HC3·435 MC3·435 10.0 0.0005 0.314 0 .311 900 0 . 1 174.17 183.80 0 10.0 o.o o.o 98.! 
HC3·440 MC3·440 1 0. 0 O.OOZ1 0.650 0.153 900 0.3 174.68 183.30 0 5.8 0.0 OoO 23.! 
MC3-445 MC3-445 10.0 0.0017 0.589 0.113 900 0.3 175.04 183.60 0 5.4 5.6 0.0 19 0\ 
MC3·450 MC3·450 10.0 0.0019 0;615 0.073 900 0.2 175.48 184 .oo 0 4.5 4o7 0.0 11 •• 
HC3·455 HC3·455 10 . 0 0.0035 0.843 0.035 900 0 . 1 176.49 183.70 0 3.0 0.0 0.0 4o , 
PS·10 PS-10 36.0 1.0000 430.871 0.000 0.0 177.39 154.00 (SPECIAL DEVICE AT lODE) 
MC3·505 HC3·505 8.0 0.0080 0.698 0.136 900 0.2 174.38 183o00 0 4.3 0.0 OoO 19o4 
MC3·510 MC3 - 510 8.0 0.0044 0.518 0.136 900 0.2 174.98 182.10 0 4.8 o.o 0.0 26.2 
HC3 · 515 HC3·515 8.0 -0.0075 0.678 0 . 136 900 0.2 178.29 .183o60 0 4.4 5. 1 0.0 20o1 
MC3·520 HC3·5 ZO 8.0 0.0000 0.035 0.136 900 0.8 178.89 183.60 2400 13.3 0.0 11.9 390 . 5 
MC3·525 MC3·525 8.0 0.0031 0.433 0 . 137 900 0 . 3 179.73 183.90 0 5.2. 6.9 o.o 31.6 
PS-6 PS - 6 36.0 1. 0000 430.871 0.087 o.o 180.46 172.40 (SPECIAL DEVICE AT IOOE) 
HC3 · 605 MC3·605 12.0 0.0013 0.836 0 . 000 200 2.4 110. a 7 182.50 200 o.o 0.0 0 •. 0 OoO 
MC3·610 MC3·610 12. 0 0.0013 0.632 0.000 0 1.9 170.87 182.00 200 0.0 o.o 0.0 0.0 
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Ctty of II >urn Factlttles Plan 
Sanitary L .~ er Collection System Analysis -
Basin MC·Z 
1990 Run (PS•FM) (1/I•SOX) 
Peak Sanitary and Bas~ Flow z 4.3 mgd 
Pea ~ l/1 • 4 . 3 •gd (Distributed) 
Tot al Peale Flow " 12 . 9 mgd 
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PEA K FLOIIS AND HYDRAULIC GRADE LINES 
r 

OVFUI PIPE 
PEAK 0 MAX MAX LID SURCH. REQ. 0 lA .• REO. OJA. lEO. DIA. 

DISCH. SI ZE SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEV OUUTIOII AT PIPE AT GIOUIID AT PIPE PCT. 
NODE PIPE ( IN.) CODE SLOPE ( M~D) ( MGD) (MIL) (FT.) ( FT •) (FT •) CHHMM) SLOPE(IN.) SLOPE(III.) SLOPE(III.) CAP. 

· --------- -- ---- · -- -- - - - - -- ---- ------- -- ----- ~ - --- ----- - ----·· · -···· · ····- · ············-------------····--------------------------- -MC2·005 MC2·005 18 . 0 0 . 2253 32.211 1.228 1000 0.2 159.72 179.00 0 s:1 5.2 0.0 3.11 
MC2·010 MC2 · 010 18 . 0 0 . 0014 2 . 502 1.228 1000 0.7 160.57 180.20 0 13.8 10.5 0 . 0 49.01 
MC2·015 MC2·015 18. 0 0.0008 1 . 879 1. 228 1000 0.9 160.95 179.80 0 15.3 ·o. o. o.o 65.35 
HC2·020 MC2·020 18.0 0.0008 1 . 887 1. 230 900 0.9 161.24 179.40 0 15. 3' 0.0 0 . 0 65.20 
HC2·025 MC2 · 025 18 . 0 0 . 0011 2.267 1. 234 900 0.8 161.43 179.70 0 14.3 14.1 0.0 54.44 
HC2· 030 MC2·030 18 . 0 0.0011 2 . 237 1. 112 900 0.7 161.94 UIO.OO 0 13.8 15.5 0.0 49.69 
HC2·035 MC2·035 18. 0 0.0019 2 . 958 0 . 285 900 0.3 162.46 181 . 20 0 7.5 7.2 0.0 9.64 
HC2·040 MCZ - 040 12.0 0.0013 0 . 836 0 .205 900 0.4 163.16 181.70 0 7.1 7.5 o.o 24.54 
MC2·045 MC2·045 12.0 0.0017 0.941 0.207 900 0.3 164 . 00 1 a 1.10 0 6 . 8 0.0 0.0 22.00 
HC2·050 MC2·050 12 . 0 0.0018 0 . 984 0 . 134 900 0.3 164.87 182.70 0 5.7 5.6 0.0 13.62 
MC2·105 MCZ-105 10.0 0 . 0052 1 . 02 5 0 . 832 900 0 . 6 164.70 181.80 0 9.2 10.1 0.0 81.20 
MC2 · 110 MCZ-110 10.0 0.0076 . 1. 232 0 . 749 900 0.5 166. 7Z 181.10 0 8.3 o.o o.o 60.10 
MC2 ·1 15 MC2·115 10 . 0 0 . 0030 0. 777 0.681 900 0 . 6 168.21 180.00 0 9.5 o.o o.o 17.64 
MC2·120 MC2 · 120 10.0 0 . 003 1 0.782 0.530 900 0.5 169.33 180.00 0 8 . 6 0.0 o.o 67.14 
MC2 · 125 MCZ - 125 10.0 0.0031 0.787 0.464 900 0.5 170.37 180.00 0 8.2 o.o 0.0 51.95 
MC2 ·130 MC2 · 130 10.0 0 . 0030 0. 771 0 . 465 900 0. 5 . 171.27 178.00 0 8 . 3 0.0 o.o 60.34 
PS · 9 PS·9 36.0 1 . oooo 430 .·a 11 0.333 o.o 171.82 157 . 30 (SPECIAL OEVI~E AT IIOOE) 
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City ot w >Urn · ~ac1l1t1es Plan 
sanitary ~- ~ er Collection system Analysts 
Be ' - , KC-1 
1S ' un (PS•fM) (l/1•50X) 
Pe~ ;anttary and Base Flow= 4.3 mgd 
Peak 1/1 • 4.3 •od (Distributed) 
Total Peak Flow ~ 12.9 mgd 

• 
03/28/93 12:06 
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PEAK FLO~S AND HYDRAULIC GRADE LINES 
OVFLV PIPE 

PEAK Q MAX MAX LID SURCH. REG. D I A~ REQ . OIA. IEQ. DIA. 
DISCH. S I 2E SHAPE CAPACITY AT NODE TIME DEPTH HGL ELEV DURATION AT PIPE AT GIOUU AT PIPE PC 

NODE PIPE ( IN. ) CODE SLOPE (MGD) OIGD) (M fL) (FT.) ( FT • > (fT.) (HHMM) SlOPE(IM.) SlOPE(II.) SlOPE(II.) Cl -- ---- ---------·-- -·------· -· ·---·-·--------------· -··-··· --·--------------·-- -----------------------······ · ·-·········------·- · · 
PS · MC PS·MC 
MC1·005 MC1·005 
MC1·010 MC1·010 
MC1·015 MC1 · 015 
MC1-020 MC1·020 
HC1·025 MC1·025 
HC1·030 MC1·030 
HCl - 035 MC1-035 
11C1-040 HC1·040 
MC1·045 MC1·045 
MC1-050 HC1·050 
MCl-055 MCl-055 
HCl-060 MC1·06 0 
HC1 · 065 HC1-065 
HC1·070 MCl-070 
HC1·075 MCl-075 
HC1 · 080 MCl - 080 
HCl - 085 11C1·085 
HCl - 090 HC1 · 090 
MC1 ·095 HC1-095 
MC1 - 100 · HC1·100 
MC1·105 
HC1·110 
HC1·115 
HC1-120 
MCl-125 
MC1·130 
MC1-135 
MC1·140 
HC1·145 
MC1-150 
MC1 · 155 
MC1·160 
HC1·165 
MC1 - 170 
MC1-175 
HC1-180 

~< 
~ 0 

(JQ -~ c: 
3 
~ 

\j\~ 
'I 

MC1·105 
HCl - 110 
HC1·115 
HC1·120 
MC1·125 
HCl - 130 
MCl - 13 5 
HC1·140 
MC1-145 
MC1·150 
MC1-155 
HCl-160 
MC1·165 
MC1·170 
MC1-175 
HC1·180 

36.0 
30.0 
30 . 0 
36.0 
36.0 
36 . 0 
36.D 
36.0 
36 . 0 
27 . 0 
27 . 0 
27.0 
27 . 0 
27.0 
27 . 0 
27.0 
27 . 0 
24 . 0 
24 . 0 
24.0 
24 . 0 
24.0 
24.0 
18.0 
18.0 
15. 0 
15 . 0 
10 . 0 
8.0 
8.0 
8.0 
8 . 0 
8 . 0 
8.0 
8 . 0 
8.0 
8.0 

1 . 0000 430.871 8.057 
0.0116 28 . 492 6.112 1000 
D.0116 28.488 6. 114 1000 
0.0142 51.284 4.886 1000 
0.0010 13.939 4.888 1000 
0.0007 11 . 620 4 . 892 1000 
0.0001 5. 11 7 4.931 1000 
0.0021 19 . 634 4 . 849 1000 
0.0012 14.848 4. 85 1 1000 
0 . 0016 7. 973 2 . 057 1000 
0.0014 7.486 2.058 · 1000 
0.0013 7.306 2 . 058 1000 
0.0017 8 . 235 2.058 1000 
0.0017 8.236 2.059 1000 
0 . 0047 13 . 783_ 2.059 1000 
0,0012 6.825 1 . 91 5 1000 
0 . 0011 6 . 756 1 . 915 1000 
0.0046 9.955 1. 216 1000 
0 . 0040 9.222 1 . 216 tooo 
0 . 0011 4.921 1. 216 1000 
0.0015 5 . 577 1 • 219 900 
0 . 0008 4.094 1. 225 900 
0 . 0100 14.614 0.539 900 
0 . 0110 7.103 0,396 1000 
0.0064 5. 431 0 . 389 1000 
0 . 0036 2."521 0.138 900 
0.0085 3.841 0. 13 8 900 
0 . 0507 3 . 188 0 . 138 900 
0. 0033 0.446 0.139 900 
0 . 0094 0 . 759 0. 139 900 
0.0040 0.492 0.111 - 900 
0.0049 0.545 0.076 900 
0.0067 0 . 639 0.054 900 
0 . 0029 0.422 0.054 900 
0 . 0026 0.398 0.054 900 
0.0029 0.424 0 . 029 900 
0. 0034 0 . 452 0 . 029 900 

0 . 2 182.71 136 .60 (SPECIAl OEV(CE AT I~DE) 
o.8 138.36 157 . 50 0 16.8 7.9 0.0 21 
0.8 143 . 03 159.30 0 16.8 20.1 o.o 21 
0.7 143.03 159.30 0 14.9 o.o o.o ' 1.3 143.82 153.30 0 24.3 o.o o.o 35 
1.4 144 .13 153.60 0 26.0 24 . 1 0.0 4Z 
2.4 145.21 154.10 0 35.5 26.] o.o " 1.6 145.21 155.30 0 21.3 19.6 o.o 24 
1.2 145.22 156 . 70 0 23.7 18.5 o.o 32 
1.0 145 . 22 156.00 0 16.2 0.0 o.o 25 
0.8 145.39 160.60 0 16.6 . 9.8 0.0 27 
0.9 145.52 165.20 0 16.8 8.5 o . o 21 
0.8 145 . 98 162.00 0 16.1 0.0 o.o 24 
0.8 146.69 158 . 70 0 16. 1 o . o 0.0 25 
0 . 6 146.78 160.30 0 13.2 9.5 o.o 14 
0 . 9 147 . 34 160.80 0 16.8 15.4 o.o 28 
0.9 147.60 161.20 0 16.8 15.5 o.o 28 
0.5 147.81 159.00 0 10.9 o.o o.o 12 
0 . 5 148.73 160.50 0 11.2 10.2 o.o 13 
0.7 149.38 16 1 .40 0 14.2 12.4 o.o 24 
0.7 149.78 161.80 0 13.6 13.9 0.0 21 
0.8 150.17 165.40 0 15.3 9.4 o.o 29 
0.2 150.65 165 . 80 0 7.0 8.3 o.o l 
0.2 151 • 68 164.10 0 6. 1 0.0 0.0 5 
0.3 154.02 165.90 · 0 6.7 7.0 0.0 7 
0.2 154.48 166.00 0 5.0 6.9 o . o 5 
0. 1 155.05 164. 10 0 4.3 o.o o.o ] 
0. 1 158.46 165 . 50 0 3. 1 3.7 o.o 4 
0.3 159 . 23 165.40 0 5.2 0.0 o.o 31 
0.2 163.43 175.50 0 4.2 3.6 o.o 11 
0.2 164.43 170.00 0 4.6 0.0 0 . 0 22 
0.2 165.69 174. 10 0 3.8 3. 1 0.0 13 
0 . 1 166.21 170.80 0 3 . 2 o.o 0.0 8 
0.2 166.95 172.20 0 3. 7· 3.3 0.0 12 
0.2 167.08 170 . 60 0 3 . 8 0.0 0.0 13 
0. 1 167.70 172.70 0 2.9 2.4 0.0 6 
0. 1 169. 17 173.30 0 2.9 3.4 o.o 6 
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WOODBURN. WASTEWATER FACILITIES PLAN 
TASK F4-COLLECI'ION SYSTEM EVALUATION 
TECHNICAL MEMORANDUM F4-3 · 

PREPARED FOR: Frank Tiwari/ City of Woodburn 

PREPARED BY: Jay Holtz/CH2M Hll.L 

COPIFS: Dean Morrison/City of Woodburn 
Daria Wigh~CH2M HILL 

DATE: · June 2, 1993 

SUBJECT: Infiltration and Inflow Analysis 

PROJECT: PDX27874.F4 

CHMHILL 

An infiltration and inflow (III) analysis was conducted by CH2M HILL to determine the 
potential cost--effectiveness of reducing III rates in the City of Woodbum·'s sanitary 
sew.er:age collection system. This technical memorandum presents the goals and 
objectives of the III analysis, current III rates, and an assessment of whether VI reduction 
would be cost-effective. 

Goals and Objectives 

Collection system's designed to convey wastewater inevitably also convey a certain 
quantity of extraneous flow known as III, wruch can originate as groundwater or storm­
water runoff. Sources of direct inflow of storm water into the collection system include 
connected catch basins or roof drains and submerged manhole covers. Sources that allow 
inflltration of storm water or groundwater .into the collection system include broken pipes 
·or defective pipe joints, foundation drains connected to the system, and defective service 
connections. 

The entry of groundwater and storm-water runoff into the sanitary sewerage collection 
system increases the costs of operation and can lead to overloaded pipelines and pump 
stations. The result may be overflow of raw sewage into streets; nearby creeks, or other 
bodies of water. In addition to the health hazards created by raw sewage overflows, 
excessive III is an indicator of a leaking and deteriorating collection system. 

The presence of III reduces collection system carrying capacity and treatment plant 
process performance capabilities. As a result, III increases the need for relief sewer 
lines, pump stations, and treatment units. Operation and maintenance (O&M) costs for 
pumping, energy, and chemical consumption at treatment facilities are also increased by 
excessive flow. 

10012FFA.PDX 1 
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The objective of' the III analysis was to identify portions of the system with excessive III 
flows and to develop and compare rough cost estimates for III reduction, conveyance, and ( -___ .. 
treatment. The results of the analysis may be used to help detemiine and schedule 
collection system improvements to remove or decrease III and to prioritize system 
. maintenance efforts. 

Existing III Rates 

Existing III rates for the Woodbum·sanitary sewerage collection system wete estimated 
from wet· and dry-weather flow data gathered by the City of Woodbl!m staff and 
analyzed by CH2M Hll.L. A description of the flow monitoring program is presented in 
Technical Memorandum F4-1. Analysis of the data resulted in the peak wet-weather flow 
components shown in Table 1 and estimated drainage area III rates shown in Table 2. 
Infiltration could not be reliably distinguished from inflow because hourly rainfall data 
were not available for the monitoring periods. 

Table 1 
Wet-Weather Flow Components 

A venae Dally Maximum Daily lnstantaneolL'J Peak 
Wet-Weather Flow Wet-Weather Flow Wet-Weather Flow 

(mgcl) (mgcl) (mgcl) 

Sanitary Flow 0.99 0.99 2.38 
Base Flow 0.81 0. 81 . 0.81 
Ill 0.30 6.53 8.81 
Total Flow 2.10 8.33 12.00 

mgd = million gallons per day. 
' 

Table 2 
Drainage Area III Rates 

Peak Ill Rate Peak III Rate 
Drainage Area (mgd) {gpad) 

West Woodburn and West of 1-5 1.76 4,155 
North Woodburn 1.83 5,207 
Central Downtown W oodbum 1.41 8,232 
South Woodburn 0.37 1,536 
Southeast W oodbum 1.65 3,694 
Northeast Woodburn 1.79 3,961 
Total 8. 81 
Weighted Average 4,222 

Volume 1 
.l gallons per acre per day. 16 ....... 
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The flow data show that the maximum daily wet-weather flow is about four times ~ter 
than the average daily wet-weather flow and the instantaneous peak wet-weather flow is · 
about six times the average daily wet-weather flow. The collection systell) in. the central 
downtown area of Woodburn exhibits an III rate that is almost twice the system average, 
and the system in north W oodbum also shows a greater than average III rate. 

Cost-Effectiveness Analysis . . . 

A cost-effectiveness analysis was conducted to determine whether III could be 
economically eliminated from the Wood~um collection system. The analysis compares 
the· estimated costs of III reduction and continued conveyance and treatment, with the 
result that the least expensive .combination of rehabilitation, conveyance, and treatment 
represents the cost-effective solution to III management. 

III Reduction Costs 

Reduction of extraneous flow requires identification of actual III sources and subsequent 
· sewer system rehabilitation as justified. A sewer system evaluation survey (SSES) is 
usually conducted to identify III sources. The SSES and sewer system rehabilitation 
techniques are described below with estimates of their associated costs. 

Sewer System Evaluation Survey 

The SSES is a systematic survey of the collection system undertaken to establish the type, 
location, and flow rate of specific sources of III. The estimated cost of eliminating or 
reducing each source and the subsequent identification of sources of excessive III are also 
determined as part of the SSES. SSES efforts may be guided by the results of an III 
analysis. 

Basic SSES costs may range from $0.65 to $0.90 per linear foot of pipeline. The cost 
· includes smoke testing, visual inspections·, limited cleaning and television j.nspections, 
recommendations for rehabilitation, and a 35 percent contingency. 

Only the trunk and interceptor lines were inventoried as part of the Woodburn collection 
system evaluation. However, if it is assumed that trunk and lateral lines make up about 
20 percent of the system on a linear foot basis, the cost of an SSES would be 
approximately $245,000 for the entire Woodburn service area. 

Source Removal and Collection System Rehabilitation 

Sources of excessive inflow identified by the SSES should be removed from the collection 
system. Inflow sources may include catch basin connections, area drains, abandoned 
service connections, foundation drains, roof drain connec::ion:;, and submerged manhole 
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covers. Inflow source removal is generally very effective for reducing total I/1 if the 
collection system in the area is otherwise in good condition. 

If excessive infiltration is the result of dilapidated and leaking manholes, pipelines, or 
Service laterals, these facilities should . be rehabilitated. Lealdng pipe joints, broken or 
cracked pipe, and leaky service laterals and' manholes may be Sealed; grouted, lined, or 
replaced. The amount of infiltration remove4 by such rehabilitation measures varies 
because of groundwater migration and other factors. 

Collection system rehabilitation costs were estimated for four levels of III Ie4uction: 
zero, 25, 50, and 75 percent. A 100 percent reduction is considered nearly impossible to 

. achieve without complete renovation of the collection system. Table 3 shows the 
estimated extent of source removal, manhole and pipeline grouting and sealing, system 
replacement, and service lateral replacement required · to achieve each level of III 
reduction. · · 

Table3 
System Rehabilitation Required for III Reduction 

III Soun:e Grout System · Service· 
Reduction Remo•al and Seal Replacaneut Replacement 

(~) (~) (~) (~) (~) 

0 0 0 0 0 

25 100 25 10 10 

50 100 50 25 25 

75 100 so so so 

Unit costs were estimated for each system rehabilitation method. The cost of source re­
moval was estimated at $2,500 per source. The number of sources was approximated 
based on pipeline lengths ~d existing III rates. The cost of .grouting and sealing was 
estimated at $4.25per linear fpot, and it was assumed that one in four joints would 
require grouting and pressure testing. System replacement costs were estimated from 
U.S. Environmental Protection Agency (EPA) wastewater conveyance construction cost 
data at $125 per linear foot. The cost of service lateral replacement was estimated at 
$1,200 per service connection. All costs include a 35 percent contingency. The resulting 
costs for the various levels of III reduction are shoWn in Table 4. 

' 

Conveyance and Treatment Costs 

If III is not removed from the collection system, it will be conveyed to the wastewater 
~tment plant and combined with other process flows. Conveyance and treatment costs 
were estimated for the same four levels of III reduction discussed above and include capi­
tal costs for wastewater conveyance and treatment, present worth costs for system O&M, 

Volume 1 
Page 682 

10012FFA.PDX 4 

/ 
( 



• • • d 

... 

and a 35 percent contingency. Present worth costs are estimated for a 20-year period and 
a 6-percent interest rate • 

Table 4 
Estimated Costs tor Source Remon) and CoUediOD System Rehabilitation . . 

· Total Source Grout System Serric:e 
III Ptak Remo•al and s.J Replaament Replaameat Total 

Redudloo Flow Cost Cost Cost Cost "Cost 
(~) (mgd) ($) ($) ($) ($) ($) 

0 12.00 0 0 0 0 0 

25 9.80 95,000 335,000 3,!MO,OOO 720,000 5,090,000 

50 7.60 95,000 67(),000 9,840,000 1,800,000 12,405,000 

75 5.39 95,000 610~000 19,690,000 3,605,000 24,060,000 

Pipelines and Pump Stations 

The collection system was evaluated with lower III rates to determine whether the 
resulting decrease in hydraulic loading would eliminate or reduce the need for system 
improvements described in Technical Memorandum F4-2. The analysis showed that a 
50 percent reduction in III would delay the expansion of the pump stations on Rainer 
Road and Industrial A venue but would not eliminate the need for other system 
improvements. Pipelines in the MC-3 and MC-7 drainage basins and the pump station on 
Jansen Way would still require improvement. However, some cost savings may result 
from the use of smaller relief lines and pumps to handle the reduced flow. 

Pipeline and pump station capital and O&M costs were estimated from EPA cost curves. 
Table 5 shows the estimated costs for conveyance for the various levels of Ill reduction. 

TableS 
Estimated Costs for Conveyance 

Total Pumping Pipeline Conveyance 
III Peak Capital Capital O&M Total 

Reduction F1ow Cost Cost Cost Cost 
(~) (mgd) ($) ($) ($) ($) 

0 12.00 55,000 415,000 35,000 505,000 

25 9.80 10,000 310,000 25,000 345,000 

50 7.60 5,000 210,000 20,000 235,000 

15 5.39 0 105,000 10,000 115,000 
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Wastewater Treatment Plant 

Capital and O&M cost estimates for treatment were based on the incremental cost to treat ( 
com~ined sanitary and III flows under the four III reduction scenarios. Capital costs 
include expansion of the hydraulic capacity of the WoOdburn wastewater treatment plant. 
O&M costs include labor, materials, supplies, p(>wer, and chemieals for those process 
units affected by flow. Table 6 shows th.e estimated costs for treatment for the various 
levels of Ill reduction. 

... ... , 
F.stim(lted Costs for Treatment 

Total 
Ill Peak Capital O&:M Total 

Reduction Flow C4st CGSt Cost 
(~) <mad) ($) ($) ($) 

0 12.00 16,720,000 140,000 16,860,000 

2S 9.80 10,S2Q,OOO 120,000 10,640,000 

so 7.60 5,120,000 90,000 5,210,000 

15 5.39 0 60,000 60,000 

Cost-Effective Ill Management 

The cost~ffective solution to UI management in the Woodburn collection system is to 
remove approximately 2 mgd of Ul and continue to convey and treat the remainder. 
Table 7 summarizes the costs of UI reduction and conveyance and treatment. As the 
table shows, the least expensive option on the basis of total cost is 25 percent UI 
reduction. Figure 1 graphically illustrates the cost relationships shown in the table. 

Table 7 
SlD1Ut1Jll'Y of Ertimated Costs for Ill Management 

Total 
Ill Peak Ill Reduction Conveyance and Total 

Reduction Flow Cost Treatment Cost Cost 
(%) (mgd) ($) ($) ($) 

0 12.00 0 17.365 '()()() 17,365,000 

25 9.80 5 ,335,000 10,985,000 16,320,000 

50 7.60 12,650,000 5. 445' ()()() 18,095,000 

75 5.39 24,305 ,000 175,000 24,480,000 
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With a 25 percent reduction in III, the total current peak flow will decrease from 12 to . 
10 mgd. The cost associated with III reduction will be $5,335,000 and the cost of 
conveyance and treatment will be $10,985,000. ( " ·. 
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WOODBURN WASTEWATER FACILITIES PLAN 
TASK F4-COLLECTION SYSTEM EVALUATION 
TECHNICAL MEMORANDUM F4-4 

PREPARED FOR: Frank Tiwari/City of Woodburn 

PREPARED BY: · Jay Holt1JCH2M HILL 

COPIFS: Dean Morrison/City of Woodburn 
· Daria Wightman/CH2M HILL 

DATE: June 2, 1993' . 

CHMHILL 

SUBJECT: Infiltration and Inflow Reduction and Control Program 

PROJECT: PDX27874.F4 

An infiltration and inflow (Ill) reduction and control program has been outlined by 
CH2M HILL to help direct the efforts of the City of Woodburn sewerage system 
maintenance staff. This technical memorandum discusses goals and objectives, current 
practices, and recommendations for III reduction and control. 

Goals and Objectives 

The results of the III analysis presented in Technical Memorandum F4-3 indicate that a 
2-million-gallon-per-day (mgd) reduction in the current peak III rate may be cost­
effective. Interviews with the sewer system maintenance staff and the results of the flow 
monitoring program presented in Technical Memorandum F4-1 support the conclusions of 
the III analysis. City staff should focus III reduction efforts on discrete areas of the 
system and make an effort to control IJI within newly constructed liries, so .. that the 
system can continue to. operate efficiently into_ the future. 

The maintenance staff believes that most III in the Woodburn system originates at 
privately owned sewer connections. Most of the publicly owned portion of the collection 
system is thought to be in good condition and relatively watertight, as evidenced by staff 
experience and existing television inspection logs·. The few publicly owned pipelines in 
the collection system that may be admitting very high rates of infiltration serve First 
Street, Montgomery Street, Arthur Street, and Lincoln Street. These pipelines are older 
and known to be in poorer condition than the rest of the system. The results of the flow 
monitoring program show that the peak Ill rate from the central downtown area of 
W oodbum where these pipelines are located is almost twice the system average. 

System maintenance staff also mentions the following locations where a sanitary/storm 
sewer cross connection may be active and adrriitting very high rates of inflow: 
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• 
• 
• 

Near Conroy Packing· · · 
Fifth Street near St. Luke's Church 
At the intersection of First Street and Harrison Street 

No catch basins are knoWn to be connected to the sanitary sewerage system. Although a 
few roof and foundation drains are probably COMected, there is no known area where 
roof and foundation d~s are predominately connected to the system. 

Current III Reduction and Control Practices 

The City of Woodburn has no formal program for sanitary sewerage system III reduction 
and control. To date, system maintenance staff haS not recognized a need for such a 
program, because operational problems have been the result of grease buildup or other 
stoppages rather than hydraulic overloading caused by III. .. 

Flow monitoring, smoke testing, visual inspection of manholes, and television inspection 
of pipelines have only been conducted in response to operational problems. The results 
of these investigations have been documented and filed at the City maintenance shops . 

. Approximately 25 percent of the publicly owned sewer lines in the City system have been 
inspected using closed circuit television. Most of these pipelines are smaller-diameter 
laterals rather than trunk and interceptor lines. 

Recommended III Reduction and Control Program 

An III reduction and control program should be conducted to verify flow rates, identify 
sources, and determine rehabilitation techniques for the pipelines and possible sani­
tary/storm sewer cross connections listed earlier and shown in Figure 1. III rates may be 
verified by further flow monitoring. Smoke testing, visual inspection of manholes, and 
television inspection of pipelines .may be used to identify III sources and help determine 
the best method for system rehabilitation. A diligent maintenance program and specific 

· regulations governing the quality and workrn~ship of newly ronstructed pipelines will 

Volume 
Page 

help cOntrol III in the future. · · 

Flow Monitoring 

Wet-weather flow measurement at key locations in the collection system will help 
detennine pipeline III rates. Flow meters may be placed upstream and downstream of the 
area in question to provide data for differential isolation of flow. The flow meters must 
be carefully installed and calibrated so that the net flow between them can be accurately 
calculated. Flow measuremen~ gathered before and after pipeline rehabilitation will 
provide data to determine the effectiveness of rehabilitation techniques and the success of 
III reduction projects. 
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Additional flow monitoring should be conducted for the pipelines that serve the areas 
along First Street, Montgomery Street, Arthur Sp-eet, and Lincoln Street. When III rates 
have been determined for each pipeline, the cost-effectiveness of rehabilitation may, in ( 
turn, be calculated. In cases where III reduction is economically justified, television 
inspection should be conducted to determine the appropriate pipeline rehabilitation tech-
nique. 

Smoke Testing 

Smolce testing is a relatively inexpensive and quick method of detecting III sources in 
sewer systems. This method may be best used to identify mflow sources such as 
sanitary I storm sewer cross connections or connected roof drains. These sources are often 
the least expensive to repair on a basis of dollars per gallon of III removed. 

Smoke testing may be used to determine whether the three possible sanitary/storm sewer 
cross connections are, in fact, active. Smoke testing should be conducted in a systematic 
manner throughout the area near each suspected cross connection. The City staff may 
choose to confirm affirmative smoke testing results using dye testing or another method 
of detection before reconstruction begins. Smoke will sometimes pass between· 
deteriorated pipelines even though no actual cross connection exists. 

Vasual Inspection of Manholes 

Defective manholes can allow a substantial amount of infiltration. Visual inspection of 
· manholes and-pipelines in the sewerage system provides information on the degree of III 

and the general condition of the manhole. Visual inspection is quick, inexpensive, and 
effective if conducted in a systematic manner. 

The condition of manholes should be visually inspected along First Street, Montgomery 
Street, Arthur Street, and Lincoln Street. Manholes should be inspected for evidence of 
sanitary/storm sewer cross connection near Conroy Packing, at Fifth Street near St. 
Luke's Church, and at the intersection ofFirst Street and Harrison Street. 

Television Inspection of Pipelines 

Sewer lines may be inspected using closed-circuit television equipment. A small 
television camera and high-intensity light are pulled through a length of sewer line, 
producing videotaped images that provide an inspection record. Unless the City chooses 
to invest in this equipment, a contractor may have to be retained to perform the work. 

Sewer lines should be cleaned before they are inspected using television equipment. 
Oeaning removes debris that can damage the recording equipment and removes grit and 
grease deposits from pipe walls, permitting def~ts to be detected more easily. 

Pipelines along First Street, Montgomery Street, Arthur Street, and Lincoln Street should 
be inspected with television equipment if the results of the flow monitoring and smoke 
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testing justify such action. Television inspection will provide.data to help determine the 
appropriate pipeline rehabilitation technique. Television inspection may also help 

,...- ··.. determine whether sanitary/storm sewer cross COMections exist near Conroy Packing, at 
Fifth Street near St. Luke's Church, or at the intersection of First Street and Harrison 
Street. 

Ill Control and System Mainten~ce 

Perhaps the beSt method for controlling III is to take preventive measures during the 
initial planning and C9nstruction of new se~er lines. The following measures are 
appropriate: 

• Low allowable leakage limit specifications for acceptance of newly 
constructed pipeline 

• Careful inspection during pipeline construction to check for quality 
workmanship 

• ApPropriate testing for field acceptance of newly constructed pipeline 

• Requirements for proof of watertightness for pipe products, joint types, 
and appurtenances 

• Use of local regulation and control to provide proper service lateral 
connections 

New and old pipelines require continuing attention to maintain structural integrity and 
prevent gradual increases in III. Many problems can be solved more economically if they 
are addressed in early stages. Diligent and thorough maintenance may prevent a major 
rebuilding of the sewer system. .. 

100 12FFE.PDX 5 . Volume 1 ----
Page 695 



..( .. . .. 

Volume 1 
Page 696 



:·:. 
'· . . 

~ .:: . 

MEMORANDUM CHMHILL 

PREPARED FOR: Frank Tiwari/City of Woodburn 

PREPARED BY: Jay Holtz/CH2M HILL 

COPIES: Dean Morrison/City of Woodburn 
Daria Wightman/CH2M HILL 

DATE: January 25, ·1995 · 

SUBJECT: 5-Year Capital Improvements Plan 

PROJECT: OPW27874.F4 

Woodburn City staff prepared a 5-year Capital Improvements Plan (CIP) for the sanitary 
sewerage collection system based, in part, on the results of the collection system evaluation 

·and infiltration and inflow (JII) analysis work conducted by CH2M HILL in 1993. This 
technical memorandum summarizes the fmdings of the collection system evaluation and III 
control program and presents the City's 5-year CIP. 

Collection System Evaluation 

A computer analysis of the collection system was conducted as part of the collection system 
evaluation. According to the results of the analysis, the current (1992) peak flow resulting 
from the 5-year storm event is expected to exceed pump station and pipeline capacities and 
cause operational problems at the following locations: 

• Mill Creek Pump Station . 

• Pump Station Number 1 near Vanderbeck Way · 

• Pump Station Number 2 near Jansen Road 

• Pump Station Number 3 near Rainer Road 

• Pump Station Number 9 near Industrial Avenue 

• Front Street Interceptor through the downtown atea to Lincoln Street 

• Trunkline along Highway 214 and Astor Way serving the_ northern portion 
town 

Field observations by collection system operation and maintenance personnel support the fmd­
ings of the model. Hydraulic overloading has been physically observed at the Mill Creek 
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Pump Station and in the Front Street Interceptor and the trunkline along Highway 214 arid 
Astor Way during periods of heavy rain. 

The wastewater facilities plan provided the following recommendations for collection system 
improvements: 

• Upgrade the Mill Creek Pwnp.Station 

• Provide hydraulic relief for the Front Street Interceptor through the downtown 
area to Lincoln Street · 

· • Provide hydraulic relief for the trunkline along Highway 214 and Astor Way 
serving the north part of town 

• Monitor Puinp Stations Number I. 2. 3. and 9 to determine whether they 
should be upgraded in the immediate future 

. s-year Capital Improvements Plan 

The City staff developed a 5-year CIP based on the recommendations presented in the 
wastewater facilities plan. The CIP will be conducted in two phases. Phase 1 will include 
the Mill Creek Pump Station rehabilitation. and construction of three .sanitary ~wer projects: 
(1) the $0Uthwe~ sanitary sewer. (2) the southeast sanitary sewer and. (3) the north sanitary 
sewer. Each of these projects is described below . .. Construction of a new lift station at the 
Mill Creek Plunp Station site will comprise Phase 2 of the CIP. This project is also described 
below. The project costs for Phase 1 and Phase 2 of the CIP are estimated at $3,555,500 
and $2,283.000, respectively. The total projeet cost for the CIP is expected to be about 
$5,838,500. Table 1 provides a summary of the CIP. Figure 1 shows the approximate 
location of each project. 

Table 1 
5-Year Capital Improvements Plan (CIP) Summary 

Description Estimated Project Cost 

Mill Creek Pump Station Rehabilitation $2,529,000 

Southwest Sanitary Sewer $153,700 

Southeast Sanitary Sewer $617,100 

North Sanitary Sewer $255,700 

Total Phase 1 $3,555,500 

New Lift Station a1 the Mill Creek Site $2,283 ,000 

Total Phase 2 $2..283,000 

Total CIP Cost . $5,838,500 
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MID Creek Pump Station Rehabllltatfon 

1be Mill Creek Pump Station rehabilitation project includes pump and electrical syS,tem modi­
fications at the Mill Creek Pump Station. The project will also include the addition of a 20-
incb diameter force main and construction of an overflow retention basin. The new force 
main will act in parallel to the existing .force ~ain but will be constructed along a different 
llignment. The alignment of the new force main will parallel Front Street to tlle northeast 
for ~out 3,400 feet before heading directly east to the wastewater treatment plant~ The total 
project cost for the Mill Creek Pump Station rehabilitation is expected to be about $2,529,000 
including engineering and contingencies. · · 

Southwest Sanitary Sewer 

A gravity sewerline will be constructed from Santiam Drive to the Settlemier trunk to 
eliminate the need for Pump Station Number 6. The new gravity line will include about 
2,800 feet of 18-inch diameter pipeline and SOO feet of IS-inch diameter pipeline. The total 
project cost for the southwest sanitary sewer is expected to be about $153,700 including engi­
neering and contingencies. 

Southeast Sanitary Sewer 

The southeast sanitary sewer project will include construction of a new lift station, force 
. main, and gravity pipeline. The facilities will be constructed along Brown Street to serve 

the southernmost portion of the service area. The force main will be 8-inches in diameter 
and the gravity pipeline will vary in diameter from 20 to 8 inches. The total project cost for 
the southeast sanitary sewer is expected to be about $617, 100 including engineering and 
contingencies. 

North Sanitary Sewer 

The north sanitary sewer will be constructed to relieve hydraulic overloading in the existing 
collec~on system facilities that serve th~ .northern portion of town near Highway 214 and 
Astor Way. A gravity option and three pumping options were considered for this project. 
City staff selected one of the pumping options for construction. This option includes about 
1,800 feet of 14-inch diameter gravity sewer along Jansen Way and Vanderbeck Road, a lift 
station near the intersection of Vanderbeck Road and Astor Way, and 1,100 feet of 8-inch 
diameter force main along Astor Way to Country Club Drive. The total project cost for the 
north sanitary sewer is expected to be about $255,700 including engineering and contingen­
cies. 

New Lift Station at the Mill Creek Site 

A new lift station would be constructed about 1,400 feet north of the existing Mill Creek 
Pump Station. The new station would provide relief for the Mill Creek Pump Station during 

. periods of heavy flow. The new lift station would share the 20-inch diameter force main 
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Section 1 

Introduction 

Authorization and Purpose 

The City of Woodburn aJithorized CH2M Hll.L to conduct a wastewater system and cost-of­
service wastewater rate and system development charge (SOC) analysis. The purpose of the 
study was to develop wastewater rates and SDCs to recover anticipated system costs. 

This technical report presents the results of the wastewater rate and SDC analysis for the City 
of Woodburn. It presents projected cost-of-service rates for the 5-year period of ftseal year 
(FY) 1995/96 through F¥1999/2000, as well as proposed SDCs for the C.ity's wastewater 
system. · 

Scope 

The scope of the study involved the following major tasks: 

• Review the City's current rate practices, technical issues relating to alternative 
rate practices, and system financing. 

• Conduct a cost-of-service analysis to determine the cost of providing 
wastewater treatment service to each of the City's customer classes. 

• Develop alternative rate designs to recover system costs. 

• Develop system development charges for recovery of costs associated with 
capacity provided for future system growth. 

• Prepare a final report presenting study assumptions, methodology, and findings. 

• Meet with a Citizens Advisory Group to discuss the rate and SOC study 
methodologies and results of the analyses. 

Background 

The City of Woodburn's wastewater service area has been expanding over the years and 
moderate growth is expected to continue for several more years. The strength characteristics 
of the wastewater treatment plant's influent have changed and, coupled with increasing 
environmental effluent standards, have resulted in the need for treatment plant improvements. 
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The frrst phase of these capital improvements is planned to be completed within the 5~year 
study period of this report. 

Report Organization 

Section 2 provides a general overview of the methodology that was used to calculate the 
cost-of~service wastewater rates presented in this report. The calculation of system revenue 
requirements and net revenue requirements from rates is discussed in Section 3. Section 4 
summarizes customer class user characteristics and the basis for projections of user flows and 
loadings for FY1995/96 through FY 1999/2000. The allocation of system costs to wastewater 
parameters and· then to customer classes is presented in Section 5. Section 6 presents 
proposed rate structure alternatives for wastewater service. The chapter includes a discussion 
of the impacts of the proposed rate alternatives on typical user bills. Section 7 summarizes 
the legal requirements relating to the calculation of SDCs and the methodology used to 
calculate these charges for the City of Woodburn. Section 8 presents a summary and the 
recommendations of the study. 

Acknowledgments 

CH2M HILL gratefully acknowledges the assistance we received from the City of Woodburn. 
In particular, we would like to express our appreciation to Frank Tiwari, Frank Sinclair, and 
Dean Morrison for their extra efforts in this regard. 
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Section 2 
General Overview of the 

Sewer Rate Determination Process 

Introduction 

This chapter outlines the major steps taken to generate cost-of-service wastewater system rates 
and charges for the City of Woodburn's ·wastewater system. Figures 2-1· and 2-2 illustrate 
the basic steps involved in this process. They include: 

• Estimation of annual wastewater system revenue .requirements 

• Determination of revenue requirements (costs) that must be recovered from 
rates and/or user charges 

• Allocation of costs to loading parameters, including flow, biochemical oxygen 
demand (BOD), and total sus·pended solids (TSS) 

• Estimation of annual wastewater ·system · proportionate user or user class 
sewage loadings 

• Allocation of user charge revenue requirements to users or user classes 

• Computation of total revenue requirements by user or user class 

• Development and design of alternative rate schedules 

System Revenue Requirements 
. . 

The firSt element of information required for a wastewater system rate study is an estimate 
of system revenue requirements. For this study, the cash basis method of detennining system 
revenue requirements was used. Under the cash basis, system revenue requirements consist 
of operation and maintenance (O&M) expenses, debt service, and any capital outlays funded 
directly from rates. Table 2-1 summarizes the calculation of system revenue requirements. 
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Table 2-1 
System Revenue Requirements 

($/year) 

. Operation and maintenance costs 
+ Debt service · 
+ Capital outlays 
= System revenue requirements 

Net Revenue Requirements 

The portion of annual system revenue requirements to be recovered through rates depends 
on a wastewater utility's fmancing policy and other sources of income. As illustrated in 
Figure 2-1 and outlined in Table 2-2, other system revenues (for example, interest income) 
are used to offset a portion of system revenue requirements. 

Table l-2 
Net Revenue Requirements 

($/year) 

System revenue requirements 
- Other system revenues 
= Net revenue requirements 

Allocation of Costs to 
Wastewater Loading. Parameters 

A wastewater utility's O&M costs and capital assets are usually divided into unit processes, 
such as collection, treatmen4 billing services, and general and administrative expenditures. 
An analysis of the wastewater system • s treatment processes and design engineering judgment 
are used to separately allocate the system's unit process costs to wastewater loading 
parameters. This results in estimates of annual system flow costs, BOD treatment costs, and 
TSS treatment costs. 

Annual Wastewater System Loadings 

An analysis of past water cor.sumption records, when used in conjunction with estimates of 
the strengths of user (or ~r class) wastewater flows and/or sampling results, can be used 
to estimate annual wastewater system loadings by customer class. For this study, flow is 
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) measured in gallons or hundred cubic feet (hcf), while BOD and TSS loadings are measured 
in pounds. lnflltration and inflow (Ill) was estimated for the wastewater system and 
subtracted from total sys~m flo_w estimates. 

Distribution of Costs to System Users 

Estimates of flow and pounds of BOD and TSS treated can be used in conjunction with the 
cost allocations to the wastewater parameters to determine the costs of treatment by loading 
parameter for each customer class. -For example, that portion of a system's annual costs 
detennined to be associated with treatment of TSS, when multiplied by each customer class • 
annual proportional contribution of TSS to the system, yields the costs of TSS that are 
applicable to each class. Using this method in the distribution of system costs results in an 
equitable distribution of the costs to the appropriate users or user classes. 

Customer Class Revenue Requirements 

Total revenue requirements by customer class are calculated by totaling the costs allocated 
to a given customer class. To these costs must be added other system costs, which are not 
directly allocable to users based on their respective wastewater loadings (for example, costs 
assoCiated with billings). 

One typical method used to allocate these other system costs to customer classes is to compute 
a uniform annual charge per connection to the system. For example, billing costs generally 
do not vary substantially from customer to customer; therefore, these costs can be allocated 
to users in the form of a uniform charge per connection or charge per bill. The end result 
of this process is an equitable distribution of system revenue requirements that are recoverable 
from each user or user class through wastewater rates and charges. 

Development of a: Rate StructUre 

A wastewater rate for a user or user class can be computed in one of several ways. Typical 
rate structures in use include a flat charge per connection per billing period, a f1o~-based 

charge set in dollars per hcf of water use or metered wastewater flow, or a combination of 
flat and flow-based rates. Under the flow-based wastewater rate, it-is assumed that metered 
water use is either an accurate indicator of a user's wastewater flows or can be adjusted to 
be an accurate indicator. Surcharges for higher strength wastewater are used in many 
communities. 

Minimum service charges per billing period can be computed based on billing costs and initial 
sewage flows. Customer costs or billing costs are directly correlated with the number of 
customer accounts, and these costs can be allocated to users as a uniform charge per account. 
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An initial amount of sewage discharge per billing period can also be included in the minimum 
service charge. 
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Section 3 

System Revenue Requirements 

Introduction 

System revenue requirements (system costs) must first be determined before wastewater 
. system rates and charges can be·developed. The pmposes of·this chaPter are to: 

• Determine total wastewater system revenue requirements 
• Determine the portion of these total revenue requirements that will be 

recovered through wastewater rates 

. . 
For this analysis, system revenue requirements have been developed under .tbe cash basis of 
accounting. Under the cash basis, system revenue requirements are the summation of system 
cash outlays (expenditures) and other system financial commitments (reseiVe .requirements, 
for example) that the system must meet through its operating revenues and other revenue 

. sources. For this analysis, system revenue requirements consist of the following: 

• System O&M expenses, including funding of a reseiVe fund 
• Annual debt service .requirements 
• Capital outlays not financed from Other revenue SOurCeS 

System revenue requirements have been projected for a 5-year period. FY1995/96 through 
F¥1999/2000. Nonrate revenues and other sources of funding, such as transfers from the 
SOC account. interest income, and planned uses of wastewater fund reserves, are deducted 
from system revenue requirements to determine the amount of revenue that must be generated 
thrm1gh the wastewater rates. 

Operation and Maintenance Costs 

Table 3-1 ·shows the City of Woodburn's projected O&M costs for FY1995/96 through 
FY1999/00. All system O&M costs were projected to increase at an annual escalation rate 
of 3 or 4 percent throughout the study period from FY1994/95 budgeted expenditure levels. 
An additional two employees are assumed to be hired in FY1999/00, one year before the 
wastewater treatment plant improvements have been completed. 

Total system O&M costs are projected to increase from $1,720,000 in FY1995/96 to nearly 
$1,789,400 by F¥1999/00. O&M costs are higher in FY1995/96 due to the funding of a new 
O&M contingency fund equal to one month's worth of total annual O&M costs. O&M costs 
decrease in F¥1998/99 because a current bond is paid off the year before arid O&M costs 
increase again in FY 1999/00 due to the two additional employees added to the system. 
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1~/~ Table3-1 
CllY OF WOODBURN 

WASTEWATER RATE MODEL 
PROJECTED OPERATION AND MAINTENANCE CO.STS - rounded 

I BUDGETED I PfnECTED 
ITEM I 1994/35 1995196 1996/97 1997/98 1998/99 1999/00 

AnnuaJ Escalation Rate N.A. 3.00% 3.00% 4.~ 4.~ 4.~ 

Treatment: 
Personnel Serilces $511,800 $527,200 $543,000 $564,700 $587,300 $748,500 
Materials and. Serilces 302,900 312,000 321,400 334,200 347,600 381,500 
Capital Outlays 13,900 14,300 14,700 15,300 15,900 18,500 

------ ------ ------ ------ ------ ------
Subtotal Treatment Costs $828,600 $853,500 $879,100 $914,200 $95o,eoo $1,124,500 

.. 

Collection: 
Personnel Services $92,400 $95,200 $98,000 $101,900 $108,000 $110,200 
Materials and Services 11,700 12,100- 12,400 12,900 13,400 14,000 
Capital Outlays 66,000 68,000 70,000 72,800 75,700 78,800 

------ ------ ------ ------ ------ -------
Subtotal Collection Costs $170,100 $175,300 $180,400 $187,600 $195,100 $203,000 

Mlscetlaneous: 
Personnel SeMees $22,800 $23,500 $24,200 $25,200 $26,200 $27,200 
Transfer/Contingency/Unappropriated 348,400 3Z1,900 3a7,800 351,300 365,400 380,000 
Current Debt: 

Bonded Debt Payment 162,738 . 160,450 162,690 164,320 0 0 
Loan Debt 'Payment 47,043 47,043 47,043 . 47,043 47,043 47,043 

------ ------ ------ ------ ------ ------
Subtotal Miscellaneous Costs $581,000 $558,900 $571,700 $587,900 $438,800 $454,200 

O&M Contingency $0 $132,300 $3,600 $4,900 $0 $7,700 

==s===J:I: =-====s.=- ~sa:.:..:• :a 2: l!IK= ::: ::a =: ==~=::a;IZ= z==:::~=== 

Total O&M Costs $1,579,700 $1,720,000 $1,634,800 $1,694,600 $1,584,500 $1,789,400 
... 

-:·:."h .. 
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Capital Costs 

System capital costs consist of debt service requirements and capital outlays not flnanced from 
other sources. 

Capital Improvements 

Table 3-2 summariZes the wastewater system's planned capital improvement expenditures for 
FY1995/96 through FY1999i00. Major capital expenditures include . construction of the 
wastewater treatment plant expansion and improvements, and construction of sewer lines to 
provide additional wastewater service to developing areas. Collection system improvements 
primarily consist of major trunk lines that are currently undersized for the current or projected 
wastewater volumes they need to handle. Total capital outlays are projected to range from 
zero in FY1995/96 to a high of $21.6 million in FY1998/99, and then back down to $12.9 
million in FY 1999/00. 

Debt Service 

The wastewater system's outstanding long-term debts include a bond that will be retired in 
FY1997/98 and annual expenses for a long-term loan of $47,043. A new revenue bond will 
be issued in January 1997 for expansion and improvements of the wastewater treatment plant 
New bond proceeds are assumed to equal $38,354,000 and will be used for capital . 
. improvements. Annual debt service is expected to be about $3,885,300 for 20 years. 

Total Revenue Requirements 

{ The summation of O&M costs, revenue-fmanced capiui costs, and debt service costs equals 
total system revenue requirements, which are summarized in Table 3-3. Total revenue 
requirements amount to $1,657,600 in FY1995/96 and are projected to increase to $4,522,300 
in FY 1999/00. 

Nonrate Revenues 

Total nonrate revenues amount to $96,800 in FY1994195 but then range from a low of 
$62,400 in FY1995/96 to a high of $255,600 in FY1996197. Nonrate revenues are subtracted 
from total system revenue requirements to determine the amount of revenue that needs to be 
recovered through the wastewater rates. These nonrate revenues include interest on 
investments and other operating revenues. In addition, SOC revenues used to offset debt 
service costs are another nonrate revenue source. 

Volume 1 

Page 717 

PDXl iDID.WPS 3-3 



..-.;;~~ 
~ 0 

(JCl -
~ 1: 

3 
~ 

-...) 
1-')1-' 
00 

- .. 

Cohctlon Syst.m: 

PROJECT 

M• Cfeek urt 81ldon & Foroe M81n 
South-W • ..ts-
South-EMt s-
Nonh s.-r-~I 
Norths--~n 

Subtotal 
Allocation 1o New u-. 

T~tSystMn: 

I te.dwortls 
Mnltionll .... 
8ec:oncWy Ctarfiets 
RAS/WASPS 
Flterw 
w Oilllnfeclon 
Control/Lab Bulking 
Dlgedon 
Thk:ker.~ 
Popublr Tree Irrigation 
Outfal 
Sltia ~ Mlsc*lal.eou. 
E~ 
Contingel IC)' 

Subtotsl 
Allocation 1o ..... u-. 

TOTAL WAS~ATER CIP 
Allocation 1o New u-. 

-

·...__.-

T--3-2 
CfTY OF WOODBURN 

WAST£WATER SYSTEM DEVB.OPMENT CHARaE MODa 
CAPITAL IMPROVEMENT PLAN NET OF CONTRIBUl10NS- INFlATED 

1e8SM 1te8/17 1887M 1..,.. 1ne100 

$0 $0 $827,424 $1,tM,7e8 $0 
0 0 1M,188 0 0 
0 0 $0 $0 $721,7ee 
0 0 0 ... 0 
0 0 0 281,011 . 0 

------ ------- ------ ------- ------

I-YEAR 
TOTAL 

$2,'182,1to 
1ee.1ee 
721,718 ..... 
281,011 

------
$0 $0 $883,513 $2,272,051 $721,7ee ' $3,117,410 

$0 so 
0 0 
0 0 
0 0 
0 0 

. 0 0 
0 · 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

------ -------
$0 so 

to to 
$0 to 

$0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2,843,873 
0 

------
' $2,143,873 

$3,137,411 
$2,248,801 

-\ ' 
... 
•.'-----

$1,.,,sn 
2,172,0CR 
1,130,481 

748,110 
1,17S,t34 

eto,711 
717,101 

1,714,711 
1,073,814 
2,157,1. 

478,017 
3,110,824 
1,478,114 

0 -------
$18,350,411 

$21,122,.147 
$12,572,111 

$140,313 1,11100 ... 
388,751 2,a1,713 
111,1$7 1,241,825 
318,152 1.1».-
111,17t 2,434,110 
1'78,185 ..... 1 

1,137,817 1,114,711 
101,328 2,31S,114 
372,$07 1,441,271 
110,414 3.ze7.1D 
487,1to 875,217 

1,773,874 4 ....... 
1,281,83t 1,104,38 
3,144,110 3 , ... ,.,. 

------ ------
$12,172,317 $34,311,eee 

$12,8M,Qa t31,3M,o80 
$8,037,052 $22,111,o4& 

~ Tot.ICIP Annuli 
Alac-..to ~to e.c ... '" 
NewU... N-U... Rille 

. ~ . $1,805,811 4.~ 
n. 0 4.~ 
1~ 721,788 4.~ 
~ 17,087 4.~ 
~ . 134,510 4.~ ------

$2,17V,254 
7oYt 

1K 1,115,780 4.~ 
. ,,. 811,01$ 4.~ 

$8 .. 471,111 4.~ 
$3 3e4,75e 4.~ ... 1,5112,4W 4.~ 
54 .. 418.112 4.~ .... 1,03J,133 4.~ 
1~ . 2,313,114 4.~ 
~ 571,501 4.~ 
~ 1,ete,110 4.~ 
1~ 875,211 4.~ .. .. 2,1812,0110 4.~ .... 3,308,&1512 4.~ .. .. 2~.100 4.~ ------

$2o,071,780 
Ge .. 

$22,1Ge,D44 
001' 



ITEM 

Revenue Requirements: 
Operatton & Maintenance Costs 
Capltli Costs - Revenue Financed 
Debt Service Costs 

Total Revenue Requrements 

Less: 
Non-Rate Revenues 
SOC Revenue for Debt S8Mce 

Net Revenue Requirements 

~<: 
~ 0 

(1Q -(1) c:: 

3 
(1) 

H-

Table 3-3 
CllY OF WOODBURN 

WASTEWATER RATE MODEL 
NET REVENUE REQUIREMENTS FROM RATES 

BUDGETED I PROJECTED I 
1994/95 1995{96 1996,'97 1997/98 1998{99 1999(00 

$1,579,700 $1 ,720,000 $1,634,800 $1,694,600 $1,584,500 $1,789,400 
0 0 0 0 0 0 
0 0 1,942,700 3,885,300 3,885,300 3,885,300 . 

- ·----- ------ ------ ------ ------ ------
$:1,579,700 $1,720,000 $3,sn,soo $5,579,900 $5,489,800 $5,674,700 

$96,800 $62,400 $255,600 $220,400 $193,300 $164,000 
0 0 1,756,400 919,900 937,800 988,400 

====== ====== ====== =====a ===·-- ====== 
$1 ,482,900 $1,857,600 $1,565,500 $4,439,600 $4,338,700 $4,522,300 

-~ 

95/96 - 99/00 
TOTAL 

$8,423,300 
$0 

$13,S98,800 
------

$22,021,900 

$895.700 
$4,802,500 

=---== $16,523,700 



Net Revenue Requirements from Rates 

Deduction of the nonrate revenues from total system revenue requirements results in the 
·amount of revenue that needs to be generated through rates to cover system costs in each year. 
System net revenue requirements from rates and are shown at the bottom of Table 3-3 and 
amount to $1,657,600 in FY1995/96, and then increase to $4,439,600 by F¥1997/98, and 
$4,522,300 in FY1999/00. . 

Net revenues from rates total $16,523~700 for the 5-year ratesetting period. TheSe net revenue 
requirements Will be iillocated to the customer ·Classes in Section 5. 
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Section 4 
Wastewater Characteristics. 

Introduction 

This chapter contains projections of wastewater accounts imd annual wastewater flows and 
-····· - ·-·······--·-- loadings-by-customer-class·;··This-infonnation·wil:l-be used-in-Section-S··as-a-basis to ·distribute · 

system revenue requirements from rates to the customer classes, and will be ~ in Sections 
6 and 7 to develop wastewater rates and SOCs. 

Customer Classes 

The City of Woodburn current!_y classifies its wastewater system customers into four separate 
customer classes: single-family residential, multifamily residential, commercial. and industrial. 
Single-family residential customers are billed a monthly flat rate, while multifamily residential 

. customers are billed the same monthly flat rate per equivalent dwelling unit (EDU). 
Commercial customers are billed a base minimum service charge plus a volume rate per cubic 
foot of water use over the initial 6 hcf of demand. Industrial customers are charged based 
on measured discharges of flow, BOD and TSS. 

Accounts 

The City of Woodburn is projected to serve 4,879 wastewater customers in F¥1995/96. Of 
these accounts, 4,430 (or 90.8 percent) are residential customers, 446 (9 .1 percent) are 
commercial accounts and 3 (0.06 percent) are industrial customers. 

Population growth within the areas currently being served by the wastewater system is 
. projected at a 3.4 perCent compound annual rate, in accordance with the population growth 

projections by service area presented in the draft Wastewater facility Plan prepared by CH2M 
HILL. Table 4-1 lists the anticipated number of new connections by customer class to 
Woodburn' s wastewater system. Table 4-2 presents the projecled total number of wastewater 
system accounts to be served by the City for FY1995/96 through F¥1999/00. The total 
number of accounts served by the wastewater system is projected to increase from 4,879 in 
FY1995/96 to 5,542 in F¥1999/00. 

Wastewater Flows 

The projected annual wastewater flows by customer class for F¥1994/95 through F¥1999/00 
are shown L'l Table 4-3. Residential customers are projected to discharge approxima~ly 

1 
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Table 4-1 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
PROJECTED NEW SYSTEM CONNECTIONS 

I CUSfOMER CLASS I 1995/96 I 1996/97 I 1997/98 I 1998/99 . I 1999100 I 

Residential 134 137 142 146 151 
Commercial 20 21 21 21 24 
Industrial 0 0 0 0 0 

----- ----- ----- ----- -----
Total 154 158 163 167 175 

;· · 

'....__. · . ..__ 
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I CUSfOMER CLASS 

Residential (Number of Meters) 
Commercial 
lnclwJ~aJ 

Totc:l 
Percent Change 

Number of Bftls @12 Bills per Year 

Multifamily Res. Units @1 0 Units/Meter 
Total ~esidential Units 
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, ' I 
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Table4-2 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
PROJECTED SYSTEM CUSTOMERS 

1995/96 I 1996/97 I 1997/98 

4,430 4,567 4,709 
446 467 488 

3 3 3 
----- ----- -----

4,879 . 5,037 5,200 
N.A. 3.24% 3.24% 

58,548 60,444 62,400 

1,260 1,300 1,340 
5,564 5,737 5,915 

.____., 

I 1998/99 I 1999/00 I 
4,855 5,006 

509 533 
3 3 

----- -----
5,367 5,542 

3.21% 3.26% 

64,404 66,504 

1,380 1,420 
. 6,097 6,284 
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CUSTOMER CLASS 

Residential 
Commercial 
Industrial 

Tota! 

Residential 
Commercial 
lndustial 

Total 

Table4-3 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
PROJECTED FLOWS .BY CUSTOMER CLASS - hcf 

1994/95 1995/96 1996/97 1997/98 

455,000 469,100 483,700 498,800 
210,300 220,300 230,300 240,900 

75,000 75,700 76,500 n,200 
------- ------- ------- -------

740,300 765,100 790,500 816,900 

61% 61% 61% 61% 
29% 29% 29% 29% 
10% 10% 10% 10% 

----- ----- ----- -----
100% 100% 100% 100% 

.-:.,·:··:~~·\. 

"-

1998199 1999/00 

514,300 530,300 
251,400 262,900 

78,000 78,800 
------- -------

843,700 872,000 

61" 61" 
30% 30% 

94)(, 9% 
----- -----

100% 100" 

', 



) 

) 

455,000 hcf (61 percent of total flows) of wastewater into the treatmentsystem in FY1994/95. 
Commercial customers will discharge 210,300 hcf (29 percent) and industrial customers will 
discharge 75,09Q hcf (10 percen.t) in F¥1994195. Total user wastewater flows are projected 
to be about 740,300 hcf fu F¥1994195, and to increase to about 872,000 hcf in FY1999/00. 

It was detennined that the unount of infiltration and inflow (III) collected and treated by the 
wastewater treatment system is not an excessive problem in W oodbum, and therefore it was 
not addressed separately in this study. · 

Wastewater Strengths 

Table 4-4 lists the projections of pounds of BOD discharged by each customer class for 
FY1994195 through FY1999/00, respectively. The residential class is projected to discharge 
616,500 pounds of BOD in FY1994195 (41 percent of the total). The commercial class 
discharges the most BOD at 678,200 pounds (47 percent) while the industrial class discharges 
184,300 pounds (12 percent). Total pounds of BOD discharged into the wastewater system 
are nearly 1,479,000 pounds in FY1994195 and 1,698,300 in FY1999/00. 

Table 4-5 shows the projections of TSS discharged by each customer class from FY1994/95 
through FY1999/00. Residential class TSS discharges are about 616,500 pounds of TSS in 
FY1994195 (61 percent of the total). Commercial class TSS discharges are nearly 340,200 
pounds (33 percent) while industrial class discharges are estimated to be 66,100 (6 percent). 
Total TSS discharged to the wastewater system are about 1,022,800 pounds in FY1994/95 
and increase to 1,183,000 in 1999/00. 
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CUSTOMER CLASS 

Reskjential 
Commercial 
Industrial 

' ·. -

Total 

Residential 
Commercial 
Industrial 

Total 

Table4-4 
CITY OF WOODBURN· 

WASTEWATER RATE MODEL 
. PROJECTED BOD BY CUSTOMER ClASS - lbs 

1994/95 I 1995/96 I . 1996/97 I 1997/98 

616,500 635,800 655,500 875,900 
678,200 701,500 726,000 755,200 
184,300 186,200 188,000 189,800 

- - - ---- ------- -------- -------
1,479,000 1,523,500 1,569,500 1,620,900 

41% 41% 41% 41% 
47% 47% 47% 47% 
12% 12% 12% 12% 

----- ----- ----- -----
100% 100% 100% 100% 

: ~.:\ 

''-

I 1998/99 I 1999/00 

697,200 718,700 
784,400 785,800 
192,000 193,800 

------- -------
1,673,600 1,698,300 

41% 4H. 
47% 46% 
1.H. 1H. 

----- -----
100% 100% 



Table4-5 
CITY. OF WOODBURN 

WASTEWATER RATE MODEL 
PROJECTED TSS BY CUSTOMER CLASS - lbs 

CUSTOMER CLASS I 1994/95 I 1995/96 I 1996/97 I 1997/98 I 1998/99 I 1999/00 

Residential 616,500 635,800 655,500 675,900 697,200 718,700 
Commercial 340,200 352,600 365,700 382,200 ·398,900 394,900 
lndustial 66,100 66,400 67,200 67,900 68,600 69,400 

------- ------- ------- ------- ------- -------
Total 1,022,800 1,054,800 1,088,400 1,126,000 1,164,700 1,183,000 

Residential 61% 61% 61% 60% 60% 61% 
Commercial 33% 33% 33% 34% ' 34% 33% 
Industrial 6% 6% 6% 6% 6% 6% 

----- ----- ----- ----- ----- -----
Total 100% 100% 100% 100% 100% 100% 
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Table 5-1 
CrTY OF WOODBURN 

WASTEWATER RATE MODEL 
PLANT INVESTMENT ALLOCATION PERCENTAGES 

..__, 

c ITEM I FLOW I BOD I TSS I CUSTOMER I TOTAL I 

Treatment 
Collection & Uft Station 
GenGral (a) 

Notes: 
(a) W3ighted average of other categories. 
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57% 
100% 
69% 

32% 

23% 

11% 

8% 

100% 
100% 
100% 



Table 5-2 shows the allocation of the wastewater system's nonconttibuted depreciated plant 
investment to the wastewater unit processes. Based on this analysis, 69 percent of the ) 
system's total capital investment is allocated to flow, 23 percent is allocated to BOD, 
8 percent is allocated to TSS, and zero percent is allocated to the customer service function. 
These allocation percentages are applied to the annual net capital costs to derive the 
allocations to the wastewater parameters for these costs. The allocations of annual net capital 
costs are shown in table 5-3. A negative number means that nonrate revenues and SDCs 
available for debt service are greater than the capital-related costs for that fiscal year. 

Operation and Maintenance Cost Allocations 

Annual system O&M costs for FY1994195 through FY1999/00 are listed by major unit process 
in Table 5-4. Before being allocated to the customer classes, the O&M costs are fust 
separated into unit processes, and then allocated to the wastewater parameters. The costs 
associated with each wastewater parameter are then distributed to the customer classes, based 
on their discharge of those parameters. 

The O&M costs are then allocated to the wastewater parameters by the allocation percentages 
shown in Table 5-5. The annual costs associated with the treatment are allocated 25 percent 
to flow, 65 percent to BOD, and 10 percent to TSS. Collection and lift station unit processes · 
are allocated 100 percent to flow, while billing service costs are allocated 100 percent to 
customers. General and administration costs are allocated to the parallleters based on the ( . \ 
weighted average of the other Categories. Table 5-6 swmriarizes the allocation of O&M costs ..1 

to the unit processes and to the wastewater parameters for FY1995/96 through FY1999/00. 
As shown in Table 5-6, 35 percent of the system's total O&M costs in FY1995/96 are 
allocable to flow, 51 percent to BOD, 8 percent to TSS, and 6 percent to the customer cost 
function. 

Cost Allocations to Customer Classes 

The capital and· O&M costs are allocated to the customer classes by multiplying the capital 
and O&M annual costs associated with each wastewater parameter and customer cost function 
by each customer class's projected discharge of each wastewater parameter and number of 
customers, respectively. Table 5-7 lists the capital cost allocations to customer classes, and 
Table 5-8 shows the O&M cost allocations to customer classes. Table 5-9 presents the 
resulting total cost-of-service allocations to each customer class. As shown in Table 5-9, 
$872,200, or 53 percent, of system net revenue requirements from rates in F¥1995/96 are 
allocable to residential users, $618,500 (37 percent) to commercial users, and $166,900 
(10 percent) to industrial customers. 
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Table 5-2 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
ALLOCATION OF PLANT INVESTMENT 

' ---

I ITEM I TOTAL I FLOW I BOD I TSS I CUSTOMER I 

Treatment 
Collection & Uft Station 
General 

Total 

Percent 

""O< 
1:.:1 0 

(J(l -('!) c 
3 
('!) 

-.l 
w II-' 
1-4 

$1,314,974 
505,584 

0 
-----

$1,820,600 

100% 

; 

$749,500 $420,800 $144,600 $0 
505,600 0 0 0 

0 0 0 0 
----- ----- ----- -----

$1,255,100 $420,800 $144,600 $0 

69% 23% 8% 0% 

:- ,, 
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\~\~ Table 5-3 
CITY OF WOODBURN 

WASTEWATER. RATE MODEL 
ALLOCATION OF NET CAPITAL COSTS (a) 

I FISCAL YEAR I TOTAL I FLOW I BOD I TSS I CUSTOMER I 

1994/95 
1995/96 
1996/97 
1997/98 
1998/99 
1999/00 

($96,8>0) 
(62,400) 
(69,300) 

2,745,000 
2,754,200 
2,732,900 

($66,700) 
(43,000) 
(47,800) 

1,892,400 
1,898,700 
1,884,100 

{$22,400) 
(14,400) 
(16,000) 
634,400 
636,500 
631,600 

($7,700) 
(5,000) 

. (S,500) 
218,000 
21~,700 
·217,000 

$0 
0 
0 
0 
0 
0 

Natea: 
(a) Revenue financed capital costs plus debt service costs less SDCs avaHable for debt service less non-rate revenue. 

'·./:.. 

! .' 
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ITEM 

Treatment 
Collection & Uft Station 
Blllln:;J Services 
General & Administration 

Total 

~-< 
~ 0 

(TO -
(t) .c: 

3 
('!) 

-.l 
(.;.) I ~--' 
(.;.) 

Table 5-4 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
O&M COSTS BY MAJOR UNIT PROCESSES - rounded 

BUDGETED I PROJECTED 
I 1994/95 1995/96 1996/97 1997/98 

$828,600 $853,500 $879,~00 $914,200 
170,100 175,300 180,400 187,600 

70,000 72,100 74,300 n,200 
511,000 619,100 501,000 515,600 

- ·----- ------ ------ ------
$1 ,579,700 $1,720,000 $1,634,800 $1,694,600 

"--.../. 

1998/99 . 1999/00 

$950,800 $1,124,500 
:195,100 203,000 

80,300 83,500 
358,300 378,400 

------ ------
$1,584,500 $1,789,400 
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W I...,. ,. Table 5-5 

CITY OF WOODBURN 
WASTEWATER RATE MODEL 

O&M ALLOCATION PERCENTAGES 

· I ITEM I FLOW I BOD 1· TSS . ·1 CUSTOMER I TOTAL I 

Treatment 
Call action & Uft Station 
Billing Services 
Ger.eral & Administration (a) 

Notes: 
(a) V'\eighted average of other categories. 

'--

25% 
100% 

35% 

~~l:;:::\ 
; . · .., .... 
·'-....; 

65% 10% 

51% 8% 
100% 

'6% 

100% 
100% 
100% 
100% 

·-._:.. 



Table 5-6 
CfTY OF WOODBURN 

WASTEWATER RATE MODEL 
ALLOCATION OF O&M COSTS TO PARAMETERS 

I ITEM . I FLOW I BOD I TSS I CUSTOMER I TOTAL I 
1995/96 
Treatment $213,400 $554,800 $85,400 $0 $853,600 
Coll8ctfon & Lift Station 175,300 0 0 0 175,300 
Biting Services 0 0 0 72,100 72,100 
General & Administration 216,700 315,700 49,500 37,100 619,000 

------ ------ ------ ------ ------
Total $605,400 $870,500 $134,900 $109,200 $1,720,000 

1996/97 
Treatment $219,800 $571,400 $87,900 $0 $879,100 
Collection & Lift Station 180,400 0 0 0 180,400 
Blllng Services 0 0 0 74,300 74,300 
General & Administration 175,-400 255,500 40,100 30,100 501,100 

------ ------ ------ ------ ------
Total $575,600 $826,900 $128,000 $104,400 $1,834,900 

1997/98 
Treatment $228,600 $594,200 $91,400 $0 $914,200 
Collection & Lift Station 187,600 0 0 0 187,600 
Blllng Services 0 0 0 n,200 n.200 
General· & Administration 180,500 263,000 41,200 30,900 515,600 

------ ------ ------ ------ ------
Total $596,700 $857,200 $132,600 $108,100 $1,894,600 

1998/99 
Treatment $237,700 $618,000 $95,100 $0 $950,800 
Collection & Lift Statton 195,100 o· 0 0 195,100 
Blllng Services 0 0 0 80,300 80,300 
General & Administration 125,400 182,700 28,700 21,500 358,300 

------ ------ ------ ------ ------
""0~ Total $558,200 $800,700 $123,800 $101,800 $1,584,500 
~ 0 

C10 -('1) = 1999/00 a Treatment $281,100 $730,900 $112,500 .$0 $1,124,500 ('1) 

!~!-
Collection & Lift Station 203,000 0 0 0 203,000 
Biting Services 0 0 0 83,500 83,500 
General & Administration 132,400 193,000 30,300 22,700 378,400 

------ ------ ------ ------ ------
Total $616,500 $923,900 $142,800 $106,200 $1,789,400 
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1~1- Table 5-7 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
AUOCAllON OF NET CAPITAL COSTS TO CUSTOMER CLASSES 

I CUSTOMER CLASS I 1995/96 I 1996/97 I 1997/98 I 1998/99 I 1999/00 I TOTAL I 

Residential ($35,200) ($39,200) $1,545,300 $1 ,550,400 $1,547,000 $4,568,300 
Commercial (21,000) (23,200) 921,100 943,200 927,300 2,747,400 
lndustrtal (6,300) (7,000) 278,400 260,400 258,400 783,900 

----- ----- ----- ----- --~-- -----
Total ($62,500) ($69,400) $2,744,800 $2,754,000 $2,732,700 $8,099,600 

t7i) " 
·-- ....._ 



Table 5-8 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
ALLOCATION OF O&M COSTS TO CUSTOMER CLASSES -SUMMARY 

---

1 cuSToMER cLAss 1 1995/96 r 1996/97 1 1997/98 1 1998/99 1 1999/oo 1 ToTAL 1 

1-0< 
~ 0 
~ -('I) c: 

3 
('I) 

Residential 
Commercial 
Industrial 

Total 

\~\~ 

$907,400 $862,700 
639,500 607,500 
173,200 164,600 
----- -----

$1,720,100 $1,634,800 

$893,000 $835,300 $947,400 $4,445,800 
631,200 595,500 667,100 3,140,800 
170,700 153,800 175,100 837,400 
----- ----- ----- -----

$1,694,900 $1,584,600 $1,789,600 $8,424,000 



1-d< 
~ 0 

(JQ -
~ = 3 

~ 

\~\~ Table 5-9 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
ALLOCATlON OF TOTAL COSTS OF SERVICE TO CUSTOMER CLASSES 

I CUSTOMER CLASS I 1995/96 I 1996/97 I 1997/98 I 1998/99 I "1999/00 I TOTAL I 

Residential $872,200 
Commercial 618,500 
Industrial 166,900 

------
Total $1,657,600 

.__, 

$823,500 
584,300 
157,600 

------
$1,565,400 

,-.~ · ~:.:-.. 1', 

'" ' 

$2,438,300 $2,385,700 $2,494,400 $9,014,100 
1,552,300 1,538,700 1,594,400 5,888,200 

449,100 414,200 433,500 1,621,300 
------ ------ ------ ------
$4,439,700 $4,338,600 $4,522,300 $16,523,600 
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Section 6 

Wastewater Rates 

Introduction 

Section 5 contained an analysis of the cost of providing service to each of the wastewater 
system's customer classes. The purpose of this chapter i$ to develop alternative rate schedules 

· · that recover those costs allocable to each customer class ·from the users composing each class. 
In addition, this chapter presents an analysis of the impact that the proposed rates would have 
on the monthly bill_s of some typical users. The projected revenues under the proposed rates 
are also presented. 

Existing Rates 

The City's current rates are shown in Table 6-1. The City of Woodburn currently charges 
.its ·residential customers a flat rate of $14.20 per monthly billing period. The system's 
multifamily residential customers are charged the same $14.20 per EDU. Commercial 
customers pay a minimum service charge of $14.85 plus an additional volume charge of $2.20 
per hcf. Industrial customers currently have a seasonal rate structure based on actual 
discharges of flow, BOD,-and TSS. Industrial customers are charged separate unit rates for · 
flow, BOD and TSS discharges. H an industrial customer's discharges are so low that the 
calculated charge is less than $367.60, then the minimum charge of $367.60 is billed. The 
higher sumnier BOD and TSS rates are due to higher summer loadings and the associated 
higher costs to treat those loadings. 

New Rates 

-Three alternative wastewater rate structures were considered in the analysis: flat rates, volume 
rates, and volume rates plus minimum service charge. In an three cases, rate structures were 
designed as an average rate for the entire 5-year study period. That is, based on the 
projections contained in this report, no additional rate adjustments would be required for the 
5-year ratesetting period. These 5-year average rates were then adjusted an additional 5 
percent for the anticipated decrease in sewage demand due to the higher rates and the 
proposed change from a flat rate to a volume rate plus minimum service charge rate structure. 
The proposed wastewater rates are shown in Table 6-2. 

Flat Rate 

A flat rate was calculated for the residential class by dividing the 5-year total residential 
class 's cost of service by the 5-year total projected number ofresidentiru units (one unit equals 
one single-family residential dwelling or one ·apartment in an apartment complex). The 
calculation results in a flat rate charge of $26.10 per month per unit. Commercial and 
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CUSTOMER CLASS 

Residential (per unit) 
Commercial (a) 
Industrial -Jun. Ju, Aug, Sep (b) 
Industrial - Winter Mon1hs (b) 

Notes: 
hcf = 100 cubic feet 

Table6-1 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
CURRENT WASTEWATER RATES 

MINIMUM 
CHARGE 

$14.20 
$14.85 

$367.60 
17.60 

N.A. 
$2.20 

N.A. 
NA 

N.A 
N.A 

$725.00 
,_()() 

(a) The minimum charge for the Commercial Class includes 6 hundred cubic feet (hcf) of flow. 

N.A 
NA · 

$344.44 
.70 . 

N.A. 
. N.A. 

·$386.64 
20 

(b) The minimum charge for the Industrial Class is charged only if the calculated bill is less than the .minimum amount • 

. ;::\. 
'>:.,..:_ ·-



) industrial customers always pay based on a monthly volume rate basis. The wastewater flat 
rate is shown in Table 6-2. 

Volume Rate 

The volume rates were calculated for each customer class by dividing the 5-year total class's 
cost of service by the 5-year total projected sewage demand. The residential class's sewage 
demand is based on the average winter water use for ·each customer and is held constant for 
the entire year. This calculation results in a charge of $3.81 per hcffor residen~ customers, 
$5.13 for commercial customers, and $4.41 for industrial customers. ~ wastewater volume 
rates are shown in Table 6-2. 

Volume Rates Plus Minimum Service Charge 

The volume rates plus minimum service charge were calculated for each customer class over 
the 5-year study period. The minimum charge includes customer costs and th~ initial sewage 
discharge in a billing period (5 hcf for residential, 6 hcf for commercial, and 10 hcf for 
industrial users). A single weighted volume charge was calculated for all customer class's 
initial discharge to calculate the minimum charge. The individual customer class's volume 
rate is added to the minimum service charge for all sewage demand greater than the initial 
discharge. This volume rate varies between the clistomer classes based on each class' s cost 
of service and sewer demand. 

The industrial class's volume charge has been disaggregated into volume, BOD, and TSS 
charges. The industrial users• actual discharges . of flow, BOD, and TSS are known and can 
therefore be charged separately. The volume charge for the residential and commercial users 
could also be disaggregated but individual user BOD and TSS loadings are not available and 
therefore their charges are based on flow discharges only. The wastewater volume rates plus 
minimum service charge are shown in Table 6-2. 

Impact On Typical Bills 

. Table 6-3 indicates the impact that the proposed FY1995/% through F¥1999/00 rates would 
have on the bills of some typical users. In all cases, except extremely low discharges, new 
proposed bills will be significantly greater than current bills. This is because of the capital 
improvements at the treatment plant. As shown, a residential customer discharging 10 hcf 
would pay $14.20 under current rates as compared to $26.10 under the proposed flat rate, 
$38.10 under proposed volume rates, and $37.14 under prpposed volume rates plus minimum 
service c~arge. 
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TABLE6-2 
CrTY OF WOODBURN 

WASTEWAlER RATE MODEL 
PROPOSED COST OF SERVICE WASTEWATER RATES 

CUSTOMER CLASS 
~--

Residential (per unit) 
Commercial 
Industrial 

Notes: 
hcf = 100 COOle feet 

$26.10 
NA (d) 
NA 

MINIMUM 
CHARGE 

$19.19 
$22.69 

1.90. 

(a) The mi.Wrm.m charge includes a11n11Ja 88A&ge dscharge vdume per billing period. 
(b) The Industrial ctass minimoo1 Charge inctudes an Initial BOO dschalg& of 25 lbs per monlh. 
(c) The lndustr1al dass minimum charge Includes an Initial TSS discharge of 91bs per monlh. 
(d) The Commen::ial and lndustrfat·ctasses aways pay on a monthly vaurrie rate basis. 

' ,._~~".\ 

..... __ . '·~ 

5 
6 

10 

$3.59 
$5.06 

18 

NA 
NA 

1.82 

',.._ 

NA 
N.A. 
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Table6-3 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
TYPICAL MONTHLY WASTEWATER BILL COMPARISONS 

Typical Typical 
Monthly Volume Rate Vol+ Min 

CUSTOMER CLASS Use BHI Cha BDI 

Res:dential (per unft) 5 $19.05 $19.19 
Residential (per unft) 10 $38.10 $37.14 
Residential (per unit) 15 $57.15 $55.09 
Resldentlal (per unit) 25 $95.25 $90.99 
Residential (per unit) 35 $133.35 $126.89 

Commercial 40 $205.20 $195.41 
Commercial 70 $359.10 $347.81 
Commercial 135 $692.55 $678.01 
Commercial 200 $1,026.00 $1,008.21 
Commercial Z75 $1,410.75 $1,389.21 

Industrial (251bs BOD/91bs TSS) (b) 10 $44.10 $51.90 
Industrial {250 lbs BOD/90 lbs TSS) (b) 100 $441.00 $452.04 
Industrial (750 lbs BOD/270 lbs TSS) (b) 300 $1,323.00 $1,341.24 
Industrial (1750 lbs BOD/630 lbs TSS) 700 $3,087.00 $3,119.64 
Industrial (2500 lbs 800/900 lbs TSS) 1,000 $4,410.00 $4,453.44 

Notes: 

Typical · 
AatRate 

BUI 
- -

$26.10 
$26.10 
$26.10 . 
$26.10 
$26.10 

(a) 
(a) 
{a) 
(a) 
(a) 

(a) ·· 
(a) 
(a) 
(a) 
(a) 

(a) Commercial and Industrial users are charged based on volumes and not on a flat rate basis. 
(b) Industrial typical current bill equals the minimum charge. 

'-..- ·~·· 

Typical 
Current 

Bftl 

$14.20 
. $14.20 

$14.20 
$14.20 
$14.20 

$89.65 
$155.65 
$298.65 
$441.65 
$606.65 

$367.60 
$387.60 
$367.60 
$691.22 
$987.46 



Projected Revenues 

Table 6-4 compares the customer class revenue requirements (cost of service) with projected 
revenues under the proposed flat rate. The new rates generate sufficient revenues to cover 
system net revenue requirements for the 5-year study period. However, the proposed rates 
generate excess rate revenues in the first 2 years of the study period while rate revenues show 
a shortfall for the latter years. The excess revenues collected in the first 2 years of the study 
period should be held _in a rate stabiliZation· account until they are needed in the latter years. 
This is caused by the fact that the rates are an average over the 5-year periOd. 

Table 6-5 shows the projected revenues collected from the three customer classes under the 
proposed volume r-ues. Total revenues collected throughout the S-year ratesetting period are 
sufficient for totalS-year net revenue requirements. Tbe excess revenues collected in the first 
2 years are needed to offset the shortfall in revenues collected in the last 3 years of the study 
period. 

Table 6-6 shows the net revenue requirements and the customer class projected revenues 
collected under the proposed volume rates plus minimum service charge. Total revenues 
collected for the S-year period are sufficient for totalS-year net revenue requirements. Again, 
the excess revenues collected in the first 2 years of the study period should be held in a rate 
stabilization account until they are needed in the latter years. 

Table 6-7 shows the projected customer class rate revenues collected under current rates. Note 
that the rate revenues are not sufficient to meet the total 5-year system · net revenue 
requirements. Table 6-7 demonstrates the need for increased wastewater rates in FY1995/96. 

Rate Implementation 

The proposed rates developed in this report are for the 5-year period starting July 1, 1995 
and ending June_ 30, 2000. H new rates are not implemented at this time then revisions to 
the proposed rates will be needed and, in fact, the proposed rates would increase if 
implementation is delayed one year until July 1, 1996. The increase would be caused by 
additional O&M costs from the new treatment plant improvement which becomes operational 
in FY2000/0 1, inflation, and an additional annual debt service payment. Asswning no other 
changes, total net revenue requirements for the 5-year period ofFY1996197 through 2000/01 
increase approximately $2,895,000, or 17.5 percent above the net revenue requirements of 
this report. Subsequently, the proposed rates would have to increase to recover this increase 
in net revenue requirements. 
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Table6-4 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
PROJECTED ANNUAL RATE REVENUES - RESIDENT1AL FLAT RATE 

I CUSTOMER CLASS 

Residential 
Commercial (Vol+ Min Charge) 
Industrial (Vol + Min Charge) 

Total Rate Revenue (Current Demand) 

Total Rate Revenue (Adjusted Demand) 

"1:1-< 
~ 0 

(1Q -n> c 
3 
n> 

-...1 
AI­
VI 

Net Revenue Requirements 

Rate Revenue Excess (Shortfall} 

I 1995/96 I 
. $1,742,600 

1,on,4oo 
333,900 

------
$3,153,900 

$3,089,500 

$1,657,600 

$1,431 ,900 

1996/97 I 1997/98 I 1998199 I 
$1,796,800 $1,852,600 $1,909,600 

1,126,300 1,178,200 1,229,500 
337,400 340,500 344,200 

------ ------ ------
$3,260,500 $3,371,300 $3,483,300 

$3,193,no $3,302,105 $3,411,640 

$1,565,500 $4,439,600 $4,338,700 

$1,628,300 ($1, 137 ,500) ($927,100) 

· - / 

1999/00 I TOTAL I 
$1,968,100 $9,269,700 

1,285,700 5,897,100 
347,700 1,703,700 

------ ------
$3_,601,500 $16,870,500 

$3,527,180 $16,524,200 

. $4,522,300 $16,523,700 

($995,100) $500 
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Table6-5 
CnY OF WOODBURN 

WASTEWATER RATE MODEL /~~ PROJECTED ANNUAL RATE REVENUES -VOLUME RATES 

I CUSTOMER CLASS I 1995/96 I 1996/97 I 1997/96 I 1998/99 I 
Residential $1,787,271 $1,842,897 $1,900,428 $1,959,483 
Commercial 1,130,139 1,181,439 1,235,817 1,289,682 

· Industrial 333.837 337,365 340,452 343,980 
----- ----- ----- -----

Total Rate Revenue (Currem Demand) $3,251,247 $3,361,701 $3,476,697 $3,593,145 

Total Rate Revenue (Adjusted Demand) $3,088,685 $3,193l616 $3,302,862 $3,413,488 

Net Revenue Requirements $1,657,600 $1,565,500 $4,439,600 $4,338,700 

Rate Revenue Excess (Shortfall) $1,431,100 $1,628,100 ($1,136,700) ($925,200) 

:::;.:.: ::::;·.~~ 

··---- '-

1~/00 I TOTAL I 
$2,020,443 $9,510,500 

1,348,677 6,185,600 
347,508 1,703,100 
----- -----

$3,716,628 $17,399,400 

$3,530,797 $16,529,400 

$4,522,300 $16,523,700 

($991,500) $5,700 

•\ 



Table 5-6 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
PROJECTED ANNUAL RATE REVENUES -VOLUME RATES PLUS MINIMUM SERVICE CHARGE 

I CUSTOMER CLASS I 
Residential 
Commercial 
Industrial 

Total Rate Revenue (Current Demand) 

Total Rate Revenue (Adju~ted Demand) 

Net Revenue Requirements . 

Adjusted Rate Revenue Excess (ShortfaiQ 

""O< 
~ 0 

O'C -(D c 
9 
(D 

-...! 
.j;:.,.ll-' 
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1995/96 I 1996/97 

$1 ,766,900 $1,821,800 
1,077,400 1,126,300 

333,900 337,400 
------ ------
$3,178,200 $3,285,500 

$3,089,520 $3,193,735 

$1,657,600 $1,565,500 

$1 ,431,900 $1 ,628,200 

I 1997/98 I 1998/99 I 1999/00 I 
$1,878,700 $1,937,000 $1,997,300 

1,178,200 1,229,500 1,285,700 
340,500 344,200 347,700 

------ ------ ------
$3,397,400 $3,510,700 $3,630,700 

$3,302,375 . $3,412,390 $3,528,870 

$4,439,600 $4,338,700 $4,522,300 

($1,137,200} ($926,300} ($993,400} 

TOTAL I 
$9,401,700 

5,897,100 
1,703,700 
------

$17,002,500 

$16,526,900 

$16,523,700 

$3,200 
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I 
Residential 

CUSTOMER CLASS 

Commercial 
Industrial 

Total Rate Revenue 

Net Revenue Requirements 

Rate Revenues Excess (Shortfal) 

Tabl86-7 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
PROJECTED ANNUAL RATE REVENUES - CURRENT RATES 

HI 1995/96 I 1996/97 I 1997/98 I 1998/99-I 

$948,100 $9n,eoo $1,007,900 $1,038,900 
493,500 515,900 539,700 563,200 
131,000 132,300 133,600 134,900 

------ ------ ------ ------
$1,572,600 $1 ,625,800 $1,681 ,200 $1,737,000 

$1 ,657,600 $1,565,500 $4,439,600 $4,338,700 

($85,000) $60,300 ($2,758,400) ($2,601,700) 

..... 
I 
\. 

1999/00 I TOTAL I 
$1,070,800 $5,043,300 

589,000 2,701 ,300 
136,200 688,000 

------ ------
$1,796,000 $8,412,600 

$4,522,300 $16,523,700 

($2,726,3QO) ($8,111, 100) 



Sec:tion 7 

System Development Charges 

Introduction 

One of the principal sources of revenue for financing wastewater system expansions is a 
one-time initial charge for connection to the wastewater system. This charge is generally 
referred to as a connection fee, impact fee, capital contribution fee, .and/or SDC. In some 
communities, these fees are designed to recover only the costs incurred by the utility to install 
the connection and, if needed, to extend the sewer line to serve the new user. For other 
communities, these fees also include recovery of all or a portion of the capital investment 
made by the wastewater system to provide sufficient capacity in the system to serve these 
new users. 

The City of Woodburn currently assesses an SDC that is intended to reimburse the current 
users for the costs they have incurred to provide capacity in the system to serve future users. 
The City will begin construction on a treatment plant expansion and improvement program 
that will change the unit costs for the capacity provided in the system to serve future users. 
In this chapter, the underlying assumptions and calculations of revised wastewater SDCs for 
the City of Woodburn are discus~. Charges for installation of the connection or extension 
of a sewer line should be assessed in addition to the SDCs calculated in this report. 

System Development Charges: An Overview 

Capital improvements to provide new capacity in a wastewater system must generally be 
constructed in large increments; therefore, system expansions are often constructed years in 
advance of when the added capacity will be fully utilized. As a result, current system users 
are often forced to pay rates that are partially used to pay for a portion of the system to serve 
future users. SDCs, designed to recover the . wastewater ·sys~m' s investment in this extra 
·capacity, are often assessed, either to avoid. charging existing users for these extra capacity 
costs or to partially compensate the exis~g users for the costs they have previously incurred 
to provide this capacity. 

Revenues generated through the assessment of SDCs are generally used to directly offset the 
costs of a system expansion or to repay any debt issued to · finance the system expansion. 
The revenues may also be held to offset the costs of future system expansions. Use of these 
revenues to offset these debt service costs reduces the amount of revenue that needs to be 
generated through the wastewater rates assessed to existing users. In this way, the SDC 
revenues can be used either to directly finance plant expansions or to reimburse existing users 
(through lower rates) for the costs they have incurred to provide capacity for new users. 

. . 

SDCs are typically assessed when a new user or developer connects to the sewer, when a new 
development permit is issued, or when a user changes the usage of his or her property. There 
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are a number of alternative SOC structures: a simple charge per connection, charges that vary 
with the number of fixture units (sewer drains), new charges per equivalent residential unit, 
and charges that vary with the water meter size for the new connection (that is, S/8- by 3/4-
inch equivalent meters). The City currently assesses SDCs on an equivalent dwelling unit 
basis for all users. . 

Legis~tive. Co~iderations 

In 1989,- the State of Oregon enacted legislation· that applies 'to any SDCs in effect on or after 
July 1, 1991. The bill authorizes local governments to define and assess spes and places 
limits on the ways revenues generated through SDCs can be used. 

An SOC, as defmed in this bill, is an amount charged to a new user at the time of connection 
to the wastewater system in excess of the cost of inspecting and installing the connection. 
The SOC does not include fees assessed or collected through local improvement districts. 
The legislation further breaks down the SOC into an improvement fee ·or a reimbursement 
fee. The improvement fee is a fee for the cost of capital expansions to be constructed. The 
reimbursement fee is a fee for the costs of capital improvements already constructed or under 
construction. The SOC may consist of an improvement fee, a reimbursement fee, or a 
combination of the two. 

The legislation specifies that the reimbursement fee must be established by an ordinance or 
resolution that sets forth the methodology that will be used to calculate the charge. It further 
specifies that the methodology must consider the cost of existing facilities, prior contributions 
by existing users, value of unused capacity, ratemak:ing principles employed to finance the 
capital improvements, and other relevant factors. The objective of the methodology must be 
that future system users contribute no -more than an equitable share of the cost of existing 
facilities. 

The improvement fee methodology must also be specified in an ordinance or resolution that 
considers the cost of projected capital improvements needed to increase the capacity of the 
system. The legislation fUrther · requires that a credit be provided for the construction of 
qualified public improvements (contributions). A qualified public improvement is one 
required as a condition of residential development approval, identified in the system's cal>ital 
improvement program, and not located on or contiguous to the property be~g developed. 

Revenues generated through the reimbursement fees must be spent only . on capital 
improvements to the system or repayment of debt on those improvements. Revenues 
generated through the improvement fees are dedicated to capacity-increasing capital 
improvements or repayment of debt on capacity-increasing capital improvements. An increase 
in capacity is established if the improvements increase the level of performance or service 
provided by existing facilities or provide new facilities. The portion of such improvements 
funded by improvement fees must be related to current or project.td development 
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Other provisions of the legislation require that: 

• A local government implementing an SOC must develop a capital improvement 
program (CIP) or comparable plan that lists the improvements that may be 
funded with improvement fee revenues and the estimated timing and cost for 
each improvement 

• SOC revenues must be deposited into ~cated · accounts, and local 
government must Provide an annual accounting of revenues. and expenditures. 

• Local government must provide for an administrative appeal procedure 
whereby a citizen or other interested party may challenge an expenditure of 
SOC revenues. 

. . 
• No legal action challenging the methodology used to calculate SDCs may be 

filed after 60 days from enactment of or revision to the SOC. 

• The provisions of the legislation are invalidated if these provisions are 
construed to impair the local government's bond obligations or the ability of 
the local government to issue new bonds or other financing. 

Overview Of Methodology 

The SDCs calculated in this study were prepared in accordance with CH2M HILL's ··· 
understanding of ORS223.297-314. The SDCs developed for this analysis consist of a 
reimbursement fee, an improvement fee, and a combined fee. 

Reimbursement Fee 

The methodology used in this analysis to calculate the reimbursement fee involves dividing 
· the sys~m' s noncontributed depreciated original cost plant investment in the collection system 
and wastewater treatment plant by their respective capacities. The resulting investment per 
mgd of capacity is then converted into an SDC that is based on a charge per EDU for single­
family residential connections. The resulting SDCs are based on the estimated requirements 
for capacity associated with new users• potential demands on the system. 

The reimbursement SDCs calculated in this study result in charges that are equal to the new 
user· s proportionate share of the depreciated investment by the utility in plant and equipment 
to serve new users. The steps taken in this study to calculate these SDCs, as shown in 
Table 7-1, are as follows: 
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Table 7-1 
CITY OF WOODBURN 

WASlEWAlER SYSlEM DEVELOPMENT CHARGE MODEL 
REIMBURSEMENT FEE 

I Collection I Tr1J8bnent Pl111t 
ITEM System FLOW I 
Current Fixed Asset Value $505,584 $578,589 
less: Current Outstanding-Debt Principal (a) 162,459 185,918 
Plus: Current Cash Reserves (a) 0 0 

------ ------
Net System Investment $343,125 $392,671 

Umitlng ADW Capacity (mgd or lbsldS'f) 1.78 -1.78 
Less: ADWF lnflltration/lnftaw @23% (mgd) 0.41 0.41 

------ ------
Existing U99r Capacity (mgd or lbs/day) 1.37 1.37 

Net tnwsbnem per mgd or lbs/day $250,456 $286,621 ·. 
Net Investment per gpd $0.2505 $0.2866 

Winter Average EDU Sewer Demand (gpd) (b) 175 175 

Reimbursement SOC per EDU $44 $50 

Flow Reimbursement SOC ($/gal/day) $0.54 
eoo Reimbursement soc~($11blday) $123.21 
TSS Reimbursement SOC ($lib/daY) $7.14 

Notes: 
(a) Total distributed to components using same proportions d currant fixed assets. 
(b) Single-Family Residential wlmer water u99 equals 175 gallons per unit. 

Single-Family Residential loadings equals .2 lbs pcpd * 2.78 people per unit. 

(". ·~- -~: 

~ ... ~ 

BOD I. 
$710,086 

228,172 
0 

------
$481,914. 

3,876 
N.A. 

------
3,876 

$124 

0.56 

$69 

TSS IC!lrn~~ I 
$26,299 $1,820,558 

8,451 $585,000 
0 $0 ------ ------

$17,848 $1,235,558 

2.~ 
N.A. 

------
2,673 

$7 

0.56 

$4 $167 



) • Determine historical system cost as measured by the noncontributed 
depreciated original cost of the system's investment in the collection system, 
and in the treatment plant, less outstanding debt on these imptov~ments, to 
derive the net system investment in these improvements. 

• Divide investment in collection system and treatment plant facilities by 
estimated system capacity of the system components in mgd to derive charges 
per unit of capacity. 

• Multiply the resulting total charge per unit of capacity by the estimated 
capacity requirements of a typical single-family residential user or equivalent 
dwelling unit (EDU). The charges for multifamily residential, commercial, 
and industrial users are based on their sewage demand compared to an EDU' s 
sewage demand. 

These steps result in a reimbursement SDC of $167.00 per new EDU that distributes system 
capital costs equitably between current and future users. In addition, theSe charges will 
equitably recover those costs allocable to future users in proportion to their estimated potential 
demands for wastewater service. 

Improvement Fee 

_ The improvement fee methodology used in this analysis to calculate the SDCs is to divide 
the expansion capital project costs from the CIP by the new capacity being added to the 
wastewater system. The resulting unit cost of new capacity per mgd is then converted into 
an SOC that is based on a charge per EDU. The resulting SDCs are based on the estimated 
requirements for capacity associated with new users' potential demands on the system and 
the unit costs per mgd of additional capacity. 

The improvement SDCs calculated in this study result in charges that are equal to the utility' s 
costs to provide additional capacity for new users. The steps taken in this study to calculate 
these SDCs, as shown in Table 7-2, are as follows: · 

• Determine the value of CIP expansion projects to be allocated to new users 
(see Table 3-2). 

• Divide the CIP expansion project costs by the additional wastewater system 
capacity being added by the CIP expansion projects. 

• Multiply the resulting charge per unit of capacity by the estimated capacity 
requirements of an EDU or typical single-family residential user. The charges 
for other user classes are based on their sewage demand compared to the 
sewage demand of an EDU. 
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Table7-2 
CITY OF WOODBURN 

WASlEWAlER SYSTEM DEVELOPMENT CHARGE MODEL 
IMPROVEMENT FEE 

I c;:: I Treabnent Pla1t 
ITEM FLOW I 
CIP Value Allocated to New Users $2.779,254 $12,047,274 

Additional ADW System C~lty (mgd) 1.55 1.55 
less: AOWF Infiltration/Inflow @23% (mgd) 0.36 0.36 

------ ------
Projec1ed New User Capacity (mgd or lbslday) 1.19 1.19 

Unit Cost of New Capacity per mgd $2,335,508 $10,123,760 
Unit Cost of New Capacity per gpd or lbs/day $2.34 $10.12 

Winter Average EOU Sewer Deman<t (gpd) (a) 175 175 

Improvement SOC per EDU $410 $1,n1 
Debt Servtce Credit per EOU (b) $n $328 

----- -----
Net Improvement SOC per EOU $333 $1,443 

Flow lmpnwement SOC ($/gal/day) $10.15 
BOD Improvement SOC ($lib/day) $1,323.21 
TSS Improvement SOC ($/lb/day) $525.00 

Notes: 
(a) Single-FamHy Residential wiltsr water use equals 175 gallons per unit. 

Slngle-FamHy Resldentiat loadings equals .2 lbs pcpd * 2.78 people per unit. 
(b) Total distributed to componentS using same proportiOns as the SOC. 

,. .. · .... -:--. \ 
!. ·.: . 
·,, 

BOO · I 
$5,421,273 

3,342 
NA 

------
3,342 

$1,622. 

0.56 

$908 
$167 

-----
$741 

TSS l~:ml 
$2,610,243 $22,858,044 

4,007 
N.A. 

------
4,007 

$651 

0.56 . 

$365 $3,454 
$71 $644 

----- -----
$294 $2,810 



) 

) 

• Subtract a debt service credit, if any, for the expansion-related CIP costs that 
will be debt financed. This is needed to ensure that new customers are not 
double-charged through debt service payments included in the rates. 

0 0 

These steps result in an improvement SDC of $2,810.00 that distributes additional system 
capacity costs equitably to future users. In addition, these charges will equitably recover those 
expansion capital costs allOcated to future uses in proportion. to their estimated potential 
demands for water service. · 

Combined Fee 

The combined fee methodology for calculating SDCs is the addition of the reimbursement 
fee and the improvement fee. The resulting combined SDC, as shown in Table·7-3, is based 
on the estimated requirements for capacity associated with new users, the potential. demands 
on the system, and the unit investment per mgd of existing system capacity plus the unit costs 
per mgd of additional system capacity. The combined SDC for a typical single-family 
connection is $2,977. 

Proposed System Development Charges 

SDCs are calculated on an EDU basis for all users. An EDU was estimaied to demand 
175 gallons per day (gpd) of flow and .56 pounds per day (lb/day) of BOD and TSS. 

Table 7-3 includes a breakdown of the combined SDC into its component parts of flow, BOD, 
and TSS. To determine the combined SDC for a new comtnercial user with estimated 
discharges of 100 gpd flow, 20 lbs/day BOD, and 10 lbs/day TSS, calculate the combined 
SOC as follows: (lQO x $10.69) + (20 x $1,446.42) + (10 x $532.14) = $1,069 + $28,928.40 
+ $5,321.40 = $35,318.80. 

Recoolm.endations 

We recommend that the City implement the combined SOC shown in Table 7-3. This method 
is easy to administer, is simple to understand. provides a reasonable approximation of the 
relative sewage flows of various new customers, and does not require the City to · monitor 
changes in other user activities. Wastewater SOCs should not~ charged to meters used 
exclusively for irrigation or exclusively to provide water used in a product that does not enter 
the sewer system. 

We also recommend that the City: 

• Establish or continue to maintain an account for the SOC revenues and an 
accounting system to track the receipt and expenditure of these funds. 
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Table7-3 
CllY OF WOODBURN 

WASTEWATER SYSTEM DEVELOPMENT CHARGE MODEL 
COMBINED SDCs 

Reimbursement SOC per EDU 
Improvement SOC per EDU 

Combined SOC per EDU 

Flow Combined SOC ($/gaVday) 
BOD Combined soc ($/lb/day) 
TSS Combined SOC {$/lb/day) 

Notes: 
Current Sewer SOC = $2,832 per EDU. 

$167 
$2.810 

$2,977 

$10.69 
$1,446.42 

$532.14 

One EDU = 175 gpd of Flow and .56 lbs/day of BOD & TSS. 

'\ 

~ 
', ... 



' \ 
/ 

\ 
j 

\ 
j 

• Establish or continue to maintain an administrative procedure whereby a citizen 
or other interested party may challenge an expendi~ of SDC revenues. · 

• Identify in the City's capital improvement program which capital improve· 
ments may be financed from rev~nues generated through SDCs. 

• Incorporate the SOC calculation methodology used in this report into the SOC 
ordinance. 
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Section 8 
Summary and Recommendations 

Rates 

This study uses a _cost-of-service analy$is to determine the actual cost mvolved in serving each 
of the customer classes. The results are. based on the available data and current estimates 
of future costs for the 5-year ratesetting period ofFY 1995196 through FY 1999/2000. These 

. results show that average wastewater rates need to be increased in FY1995196 to Jl10Ct system 
financial requirements. This increase is the result of increases for some costs, some shifting 
of costs among classes in order to achieve better equity for ratepayers, and needed capital 
improvements. If the City adopts a volume-based rate sfnlcture CH2M HR..L recommends 
that the swnmer season bills for the residential custonw class be calculated based on the 
average winter month water use. This approach will avoid charging these users for significant 
quantities of water that do not enter the sewer system. such as laWn watering and car washing. 

We recommend that the City of Woodburn adopt waStewater rates that reflect the cost of 
service and are consistent with the financial requirements of the system This will result in 
rates that are adequate to meet the system's revenue needs and also maximize rate equity for 
its users. 

System Development Charges 

A reimbursement SDC, an improvement SOC, and a combined SOC were calculated for this 
study. CH2M HILL recommends that the City of Woodburn adopt the combined sewer SDC 
.for new customers connecting to the wastewater system. 1laese SOCs ate equitable and 
charge new users their appropriate share of the investment the City has or plans to have in 
the wastewater system. 

Recommendations 

The wastewater rates presented in this report are for the 5-year rat.eset:tfug period of FY 
1995/96 through FY 1999/2000. We recommend .that the proposed rates become effective 
July 1, 1995. We also recommend that wastewater rates be reviewed annually to help 
maintain adequate revenues and equitable rates. 

We suggest that the City continue to monitor the strengths of the large industrial users. Such 
monitoring will aid the City in evaluating any changes or trends in usage for these customers 
and in determining the required adjustments to their rates. 

Volume 1 - ---
PDX1ID43.WP5 8-1 Page 759 



Volume 1 ----
Page 760 . 

.. / 



) Contents 
Volume I-Treatment 

(continued) 

Section Page 

3 

4 

. . 
Existing Wastewater Collection System ................................. ~.~ .... ~ .............................. 2-34 

System J:)es,cription ····"'·····-········-·····································································2-34 
Infiltrationllnflow Evaluation ............................................................................ 2-35 

Appendix 2.1 Historical Woodburn WWTP Flow and Load Data 
Appendix 2.2 Woodburn Outfall Memorandum 

Future Wastewater Flows and Loads -------------3-1 
Intro<luction .•..•...........••. ~· ..•........•.•.••. - .......•.....•....•..................•..•...........••......................... 3-1 · 

Planning Period ....•••••...•.••••............•... ~····· ····-·········· ············· ···· •.....•.................... 3-1 
Population and ~d Use Projections ............................................................................. 3-1 

Population .......................................... ~ ......... ~ ............................... : ....................... 3-1 
Population Equivalents for Flow Projections .................................................... 3-1 
Population Equivalents for Load Projections .................................................... 3-4 
~d Use .............................................................................................................. 3-4 

W astewater Flows and Projections ......... ~ ....................................................................... 3-4 
Conventional Average-Dry-Weather-Flow Method ......................................... 3-7 
DEQ Rainfall Method ....................................................................................... 3-11 
Comparison of .the Two Methods' .Flow Projections ...................................... 3-19 

Waste Loading ProjectionS .................. : ................................................ ........ ................. 3-19 
Biochenlical Oxygen Dellland I..oads .............................................................. 3-19 
Total Suspended Solids Loads ......................................................................... 3-28 
Septage ........................... : .............. .-... : ........... ~ ............................ ." ....................... 3-33 

Recoinrnended L>esign Flows and Loadings ................................................................ 3-33 

Appendix 3.1 Historical Woodburn WWTP Data Used to Project Flows and Loads 
Appendix 3.2 City of Woodburn Treatment Plant Population Projections 

Treatment Requirements 4-1 
Introduction ......................................... ........................................................................ ..... 4-1 
Willarnette Basin Water Quality Standards ................................................... ................. 4-1 
Pudding River Discharge Criteria ...................... ................................................... .......... 4-3 
Wastewater Effluent Reuse Criteria ....................................... .......................... ...... ......... 4-4 

Application Rates .... : .......... ................................................................................. 4-4 
· Seaso!'.41l Limitations/Storage Requirements ............................ .. ........ ........ .... .. .4-7 
Treatment and Monitoring Requirements ....................................... .. .... .. ........... 4-7 
General Requirements .... ......... .............................. .... ................. .... .. ................... 4-8 

Volume 1 

PDX ISE26.DOC m Page 761 OPW27874.P2 



Contents 
. Volume I-Treatment 

(continued) 

Section Page 

Biosolids Man.age~nt Critm.a.-...•..•.... , .. _ ................ ~ ......•..•........................................ 4-12 
Regul.ations •..••.••..........•.....••.•..••.•..•.•..••.•.......•.......•..•..•......•....•......................... 4-13 
B iosolids Qu.ality ........................................................................ :.. ........................ 4-13 
Site Identification and Approval ................................. ~ ................................... 4-15 
Special Management Considerations ....................................................... ~ ....... 4-15 

Reliability and Redundancy Criteria .................................•........................................... 4-18 

s Liquid Treatment and Eft1uent DWposal Alternatives--------5-1 
In"ttoduction ...••..........•........•.....•......•.•.....•.................•........•..•.•........................................ 5-l 
PreliJDinary Trealnlent ..................................................................................................... 5-1 

No-Action Alternative ........................................................................................ 5-1 
New Headwotks Alternative .............................................................................. 5-1 

Priinary Treat:Inent ........................................................................................................... 5-2 
No-Action Alternative ........................................................................................ 5-2 
Additional Priina.ry Treatinent Alternative ........................................................ 5-2 

Secondary Treatinent ....................................................................................................... 5-2 
Alternative 1: Rotating Biological Contactors ................................................. 5-2 
Alternative 2: Activated Sludge with Selector Teclmology ............................ 5-4 
Alternative 3: Sequencing Batch Reactor .......... , .............................................. 5-4 
Comparison of Secondacy Treatment Alternatives ........................................... 5-4 

Secondary Clarification ................................................... ~ ......................... , ..................... 5-6 
No-Action Alternative. ·········~·· · ............................................................................ 5-6 
Replace Existing Secondary Oarifiers ............................................................... 5-6 

Filtration ........................ .................................. : ... ............................................................. 5-6 
No-Action Alternative ........................................................................................ 5-6 
Expand Existing Shallow Bed Fllters Alternative .............................................. 5-6 
Deep Bed Filters Alternative ... .............................. ............................................. 5-7 

Disinfection ..................................................................... ; ......... ~ ...................................... 5-7 
No-Action Alternative ........................................................................................ 5-7 
Chlorine Alternative ... : ........................................................................................ 5-7 
illtraviolet Light Alternative ....................................................................... ...... . 5-9 
Evaluation of Disinfection Alternatives ........................................................... 5-l 0 

Volume 1 
Page --7-62--

POX 15E26.DOC lV OPW27874.P2 

.. 

. ) 
· ... · - ·-~-' 



) 

. Section 

Contents 
Volume I-Treatment 

(continued) 

. . 

Page 

· Sustaining Required Dissolved Oxygen: ...................................................................... 5-10 
Storage ~d Effluent Disposal ........................•.........•.....................•................ ; ............. 5-10 

Discharge to the Pudding River (No-Action) Alternative .............................. 5-1 0 
Storage/Seasonal Discharge Alternative .......................................................... 5-l 0 
hrigation Reuse Altelnative ............................................................................... 5-11 
Comparison of Alternatives .............................................................................. 5-11 

Summmy ..........................................................................................•.............................. 5-11 

Appendix 5.1 Big Picture Alternatives 

.6 _Solids Management Alternatives . 6-1 
Introduction ...................................................................................................................... 6-1 
Screening of Methods ...................................................................................................... 6-1 . 

Thickening ........................................................................................................... 6-1 
Stabilization ....................................................................................... , ................. 6-1 
l)ewatering .................................................................... : ...................................... 6-2 . 
Composti.Iig ......................................................................................................... 6-2 
Incineration .......................................................................................................... 6-2 
Heat Drying ......................................................................................................... 6-3 

Evaluation of Alternatives ............................................................................................... 6-3 
l)eveloptnent of Alternatives .............................................................................. 6-3 
.No-Action Alternative ......................................................... : ............................... 6-3 
Alternative.}: Land Appllcati!)ll of Liquid Digested Biosolids .... : ................... 6-4 
Alternative 2: Land Application·ofDewatered Biosolids ................................ 6-4 
Alternative 3: Composting ................................................................................. 6-5 
C>ther Process lssues ............................................................................................ 6-5 

· Cost Evaluation ................ ~ .................................................................................. 6-5 
Non-Cost Evaluation ............................ .................... ........................................... 6-5 

Alternative Selection ......................................................................................... : ........... ... 6-8 
Biosolids Infonnation ............. ......................................................................................... 6-8 

7 Recommended Wastewater Management Plan 7-1 
Introduction ...................................................................................................................... 7-1 
Suilli1lal)' of Recommended Facilities ................................................. ..................... ...... 7-1 
Project Phasing ................................................................................................ ................. 7-2 
Description of Recommended Facilities .: ....................................................................... 7-2 

Preliminary Treattnent ......................... ·: .............................................. ............... 7-2 

Volume 1 
PDXISE26.DOC ----

v Page 763 OPW27874.P2 



Contents 
Volume I-Treatment 

(continued) 

Section Page 

Pri..IJla,ry T~nt ............................ : ..................................•...... _ ....................... 7-2 
Biological Secondary Treannent .......................•.....•.......................................... 7-2 

Secondary Carifi.cation ·································-······-·····················.··-··················· 7-3 
CIJerni.~ Addit:io'DICoagul.ati~n .... - .. - ··············-············-············- ··················· 7-4 
T~ Fdt:r'ation ···························-···--·························································-··· 7 4 
W Disinfed:ion •............•...........•..........•.••..•......•..•..•.............•..•....•.................... 7-4 
Reuse Eftluent and Plant Water Ollorination ................................................... 74 

Effiuen.t ~ra.tion ······························-·························· .........•....................... 7-12 
Plant Water System ........................................................................................... 7-12 
Effiuent Flow Measurement ......•.•...•..•...•..•.............•..•..........•..•..•.•.................. 7-12 
New Outf"all •••.•••••.••.•.••••.•.•••••.••.••.•.••••.••••••••.••.••.•..••.••.•••••.•.••••••••••.••••••••.•••••.•••. 7-12 
Poplar Tree Irrigation .................•...........................................••......•.................. 7-12 
C>dor Control. ..................................................................................................... 7-15 
New Administration Building ...........................•...................••......................... 7-15 
Modification to Existing Building .................................................................... 7-15 
Solids .................................................................................................................. 7-15 

Estitnated Project Costs ................................................................................................. 7-16 
Capital Costs ...................................................................................................... 7-16 
Annual Operation and Maintenance Costs ..................... : ................................ 7-16 

Program hnpleiDentation ...........•....................................•.........•.................................... 7-18 
Facilities Plan Approval and Adoption ............................................................ 7-18 
Treatrilent Plant Predesign .................................... !····· .............•......................... 7-20 
Treatment Plant Final I>esign .... : ............... ; ................•................ ; ........... ~ ........ 7-20 
Const:Iuction Bidding ........................................................................................ 7-20 
Treatment Plant Const:Iuction .................•......................................................... 7-21 

Financial Plan ................................................................................................................. 7-21 

8 Environmental Assessmen 8-1 

Volume 

Page 

Introduction ...................................................................................................................... 8-1 
EnviroiUDental Assessinent Outline ....... .............................•........................................... 8-2 

Appendix 8 .I 1994 Surtunary of Groundwater Monitoring Results for the W oodbum 
WWTP 

1 
764 

PDX15E26.DOC Yl OPW27874.P2 

) 



) 

Section 

Contents 
Volume 1-Treatment 

(continued) 

Page 

9 Public Involvement------------------9-1 

lnt:l'oduction ·············-···············--·················································-··-······························· 9-1· 
Public InvolveJDeDt Activities ......................................................................................... 9-1 

Appendix 9.1 First Public Meeting Mailing List and Handouts 
Appendix 9.2 Handouts from June 6, 1994, Open House 

Appendix A Current NPDES Waste Discharge Permit .. 
Appendix B. Stipulation and Fmal Order Agreement. September 1992 
Appendix C. Pudding River Water Quality Report. Total Maximum Daily Load Program 

· Appendix D. References 

Tables 

Number Page 

1-1 Reconunended Wastewater Management Program for City of Woodburn .................. 1-5 

2-1 Historical CliJnatic Data, Salem. Oregon ........................................................................ 2-6 
2-2 Historical Population. Woodburn, Oregon, 18~1993 ....................................... ......... 2-7 
2-3 Population Distribution by Age Group, Woodburn, Oregon, 1970-1990 .................... 2-8 
2-4 I..and Use Inventory, Woodburn, Oregon ...................................................................... 2-10 
2-5 Design Criteria and Design Factors ofExisting Woodburn WWTP ...... ~ ................... 2-11 
2-6 Historical Flow Summary, Woodburn WWfP, 1989-93 ...................... : ..................... 2-19 
2-7 Influent :Loading, Woodburn WWTP, 1990-93 ........................................................... 2-20 
2-8 Biosolids Nutrient and Metals Data, Woodbwn WWTP, 1987-94 ............................ 2-22 
2-9 Biosolids Metals Data .................................................................................................... 2-23 
2-10 Current Discharge Criteria and Mass Load Limits, W oodbum WWfP ..................... 2-28 
2-11 Predicted Concentration Levels, Pudding River at W oodbwn, 

Pudding River= ~5 cfs .................................................................................... . 2-31 
2-12 Predicted Concentration Levels, Pudding River at Woodburn, 

Pudding River= 21 cfs .......... ................................................................... ........ 2-32 
2-13 Infiltration and Inflow Analysis, City of Woodburn, 1993 .............. ........................... 2-37 

3-1 Flow Population Equivalent Projections .............................. ...................... .. .. ................. 3-2 
3-2 BOD, Population Equivalent Projections, Woodburn WWTP, 1993-2020 ................. 3-5 

Volume 1 - --
PDX15E26.DOC vii Page 765 OPW27874.P2 



·Number 

Contents 
Volume I-Treatment 

(continued) 

Page 

3-3 TSS Population Equivalent Projections, Woodburn WWTP. 1993-2020 .. ; ................. 3-6 
_ 3-4 Historical Flow Peaking Factors, W oodbum WWI'P, 1989-93 ............•....................... 3-8 
3-5 Projected Average Dry Weather Flow, Woodburn WWTP, 1993-2020 ...............•.... 3-10 
3-6 Projected F'lows, Woodburn WWTP,l993-2020 ..•.........•........ -··········-·····················3-12 
3-7 Monthly Cumulative Rainfall and Average Monthly Plant Flow, 

Woodburn WWTP, Januacy through May. 1989-93 ············-······-························ ..... 3-13 
3-8 Projected Flow-DEQ Rainfall Method, Woodburn WWTP, 1993-2020 ................... 3-18 
3-9 Flow Sununary, Woodburn WWTP, 2020 ........ - .................................... .-.................... 3-20 
3-10 BOD, and TSS SUilli1laiY, Woodbmn WWTP, 1993 .................................................. 3-21 
3-11 BOD, Historical Summary, Woodburn WWTP, 199().93 ........................................... 3-22 
3-12 Historical BODs Load Peaking Factors, Woodburn WWTP, 1990-93 ....................... 3-23 
3-13 Projected Annual BODs Loads, Woodburn WWI'P, 1993-2020 ................................ 3-25 
3-14 Projected Peak Month BODs LoadS, Woodburn WWTP, 1993-2020 ........................ 3-26 
3-15 Projected Worst Case Scenario BOD, Loads, Woodburn WWTP,1993-2020 ......... 3-27 
3-16 Historical TSS Load Peaking Factors, Woodburn WWTP, 1990-93 ......................... 3-29 / 
3-17 Projected Annual TSS Loads, Woodburn WWTP, 1993-2020 ................................... 3-30 \~_ --) 
3-18 Projected Peak Month TSS Loads, Woodburn WWTP, 1993-2020 ........................... 3-31 
3-19 Projected Worst Case Scenario TSS Loads, Woodburn WWTP, 1993-2020 ............ 3-32 
3-20 Comparison of Loads, Woodburn WWTP, 2020 ......................................................... 3-34 
3-21 Recommended Design Flows, Woodburn WWTP, 1993-2020 .................................. 3-35 
3-22 Recommended Design Loads, Woodburn WWTP, 1993-2020 .................................. 3-36 

4-1 Dissolved Oxygen Standards ................................................... ~··························· .. ·········· 4-1 
4-2 _ Temperature Standards ................ ,.; ............ : ......... ~ ........ _ .................................................. 4-2 
4-3 City ofW oodbum WWTP Ammonia-N Waste Load Allocations for Pudding River 4-5 
4-4 Gross hrigation Requirements of Various Crops for Willamette Valley Region ........ 4-6 
4-5 Fertilizer Requirements of Various Crops for Willamette Valley Region .................... 4-7 
4-6 Treatment and Monitoring Requirements for Agricultural Use of Reclaimed Water .. 4-8 
4-7 Agricultural Use Allowed with Different Levels of Reclaimed Water Quality ........... 4-9 
4-8 Sampling Requirements for the EPA 503 Sludge Regulations ................................... 4-14 
4-9 New Federal Regulations (Part 503) for Heavy Metals ............................................... 4-14 
4-10 State Regulations for Land Application of Biosolids .. ................................................. 4-15 
4-11 Oregon DEQ Site Criteria for Biosolids Application .... ............................................... 4-16 
4-12 Reliability Oass I Requirernents ...................................................................... ............. 4-19 
4-13 Sludge Handling System Reliability ............................................................................. 4-19 

5-1 Comparison of Secondary Biological Process Alternatives 2 and 3 ............................. 5-5 

Volume 1 ) 
/ ---

Page 766 

POX 15E26.DOC viii Of'W27874.P2 



Number 

Contents 
Volume I-Treatment 

(continued) 

Page 

6-1 Woodburn SOlids Management Alteinatives Cost Summary ........................................ 6-6 
6-2 Non-Cost Evaluation SUIDillai')' .............................................. : ........ : .............................. 6-8 
6-3 Solids Quantity Projections ............................................................................................. 6-9 

7-1 Recommended Wastewater Treatment Facilities, Preliminary Design Infonnation .... 7-5 
7-2 W oodbum Solids Handling Process, Proposed Design Criteria ................................. 7-16 
7-3 W oodbum WWTP Expansion Cost EstiJnates ............................................................. 7-17 

Figures 

2-1 Urban Growth Boundary for City ofWoodbum ............................................................ 2-2 
2-2 Population Distribution by Age Group, Woodburn, Oregon, 1970-90 ......................... 2-8 
2-3 Aerial View ofWoodbum wwrP ............................................................................... 2-13 
2-4 W oodbum Wastewater Treatment Plant, Summer Process Configuration ................. 2-15 
2-5 Woodburn Wastewater Treatment Plant, Wmter Process Configuration ................... 2-16 · 

3-l City of Woodburn Population Projections ...................................................................... 3-3 
3-2 Projected Range of Average Dry Weather Flows, Woodburn wwrP, 1993-2020 .. 3-14 
3-3 Monthly Cumulative Rainfall vs Average Monthly Plant Flow, Woodburn WWTP, 

January through May, 1989-93 ........... : ......................................................................... 3-15 
3-4 Daily Rainfall vs. Daily Plant Flow, Woodburn WWTP, January through 

May, 1989-93 ................................................................................................................. 3-17 . . 

5-1 Secondary Treattnent Alternatives ................................. .......... ....................................... 5-3 

7-1 Flow Schematic of Recommended W oodbum WWTP Facilities ............................... 7-13 
7-2 Conceptual Layout of Recommended Woodburn WWTP Facilities .......................... 7-14 
7-3 Project Schedule ................ .............. ............................................................................... 7-19 

Volume 1 

Page 767 

PDX l5E26.DOC lX OPW27874.P2 



Contents 
Vol~me D-Collection System Evaluation 

_ .J 

Section 

1 Introduction 
2 Flow Monitoring Program (Technical Memorandum F4-l) 
3 Collection System Evaluation (fM F4-2) 
4 Infiltration Inflow Analysis (TM F4-3) 
5 Infiltration and Inflow Reduction and Control Program (TM F4-4) 
6 5-year Capital Improvement Plan 

_! 

Volume 1 

Page 768 
} 

I 

PDX15E26.DOC X OPW27874.P2 



Contents 
Volume Ill-Wastewater Rate and System Development 

Charge Study 

Section 

1 

2 

3 

Executive Summary ........... . ... . ..•.• ES'-1 

Introduc:tion---------------------1-1 
AudloriD.tion and Pln"po~ •.....•.••••.••..•.•••••••....•..••••••••••...••••••••••.••••••••.••.••••...•..••.•..•..•....•. 1-1 
SCOJ>C •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••..•••••••••••• 1-1 
Backgr'o'Wld.. •••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••• 1-2 
Report Or'gaJli.zation .••.•••.•.••.••.••••.•.••..••••••....••••••••••.•.••••.•.•.••.••.•••••••••••.••••.••••••.••.•..•..••..... !-2 
Ac.k:rlowle:<lgrtlents ............................................................................................................ 1-2 

General Overview of the Sewer Rate Detennination ~-------2-1 
lntrcxluction .••..•..•..•...•.••...•.•.....•.•.•....•...•••.......•....•.••.•....•......••..•.•••..••.••..••••....•............... 2-1 
System Revenue Requirements ....................................................................................... 2-1 
User Oulrge Revenue Requ.irenlents ............................ :~ ....... : ......................................... 2-4 
Allocation of Costs to W astewatcr Loading Parameters ................................................. 2-4 
Annual WasteWater System Loadings ....................................... ~ ................... ~ ................... 2-4 
Calculation of Unit Costs ................................................................................................. 2-5 
Distribution of Costs to System Users ............................................................................. 2-5 
Customer Class Revenue Requirements .......................................................................... 2-5 
l)eveloptnent of a Rate Structure ..................................................................................... 2-5 

System Reve11ue RecJuireiJlellts....,_...._ ............ _ ...... .. ... .... ......... ... ~ ........ ·········--3-1 
IntroduCtion .................................. ~ ................. : ........................................... - ................... 3-1 
()pcration and Maintenance Costs ....... ~ .... , ...................................................................... 3-l 
Capital Costs ...................... .............................................................................................. 3-3 
Total Revenue Rcquiretnents .. ; ...... _ .................................................................................. 3·3 
Nonrate Revenues ............................................................................................................ 3-3 
Net Revenue Requirements from Rates ........................................................................... 3-6 

4 Wastewater Characteristics.- ·----.......... ,_...... 4-1 
Introduction ..................................................................................................................... 4-1 
Customer Classes ............................................................................................................. 4-1 
Accounts .......................................................................................................................... 4-1 
W astewate:r Flows .................................................................................................. .......... 4-1 
Wastewater Strengths ...................................................................... ................................ 4-5 

Volume __ l __ 

Page 769 

PDX15El6.DOC X1 OPW"t7874.P2 



Contents 
Volume Ill-Wastewat~r. Rate and System Development 

Charge Study 
(continued) 

Section 

5 Cel6t .AIJ()C8.ti()IL§ ....... I I ... ; I . I I I I I ...... I .... Ill I I II 'I. I .. II I • • • 1111 I 11111111UIIIIIIlll I . ........................... 5-l 
ln.t:r'C:X:ItJCtion ...................................................................................................................... 5-1 
Cost Allc:x:ation Pl'~lJI'e •.••.••....•••••....•..••..•..•.•.••••.•••.••.••••••.•.••••.•.••••..••••.•••.•••..•..•......... 5-1 
Capital Cost Allocations •.•..••..•.••••••••.•••••..•.••..•••••••••••••••••..•.•.••••.•.•.••••.•.•.•••.•••••.••.••.........• 5-1 
OJ>era,tion 8Ild Maintenarle:e Cost Allc:x:ations ••••••••...•.•...•••••..•.•.•.••••••...•.•.•.•.•.•.••.••.....••.• s-. 3 
Cost Alle>ca.tions to Cu.stoRlile:l" Q.asse;s ···········································- ································5-3 

6 Wastewater Ra.tes ......................................................................................... _ ................ 6-1 

7 

s . 

Volume 
Page 

Inttoouction ......................... ; ................ ~ ...........•............••.••..•...•...•.............•.................•.. 6-1 
Existing Rate.s ..•.••••.•..••..•.•••..••.•••.••.•.•..•.•.••.•••.•.•••••••.••.•.••..••.••..•••••.••.•••••••.•.•••.......•.•...•.•. 6-1 
New Ra.tes •...•......•..••......•..........••..............•....•••••.•..•..•.••••..•..•..••.•••.......•....•••••.•.•..........•.. 6-1 
IJnpact on Typical. Bills .•.............•........•.....•••..•••••••...•.••••.•••.••...••.•.....••••.•••••••.......•...•.•... 6-4 
Pl"oj~ Rev'ertues ........•................................•....•................•...............•.....•.................... 6-4 

Sy~m DevelopOlellt Cba~ ·-·························································· ...... - ................. 7-1 
Introouction ..................................................................................................................... 7-1 
System Developtnent Olarges: An Overview ................................................................ 7-1 
ugislative Considerations ............•.......•............................•..........•................•................. 7-2 
Overview of Methodology .............................................................................................. 7-3 
Proposed Systetn I>eveloptnent Olarges ........................................................................ 7-7 
Reconunendations ........................................................................................................... 7-7 

· SuiDillary of Rec:!()mnlelldati()I')S _ ......................... ~ ... . . .............................. 8-l 
Rates ................................................................................................................................ 8-1 
Systetn Development Olarges ......................................................................................... 8-1 
Recorrunendations ........................................................................................................... 8-1 

1 
770 

PDX15E26.DOC Xll OPW2787<4.P2 

/ 

(--::; 

' ) 



Contents 
Volume Ill-Wastewater Rate and System Development 

Charge Study 
.(con~inued) 

Tables 

Number Page 

2-1 System Revenue Rec:Iuirmlents •.•••...•....•.........•....•.....•••.......•..•.•....•.•..•••.•..•..•...•.•.••.•..•..• 24 

2-2 U se:r- Revenue ~uirelllents. ...•.•.••.•.•.......•...•..•.... ········································"··················· 2-4 

3-1 Projected Operation and Maintenance Costs ................................................................... 3-2 
3-2 Capital Improvement Plan Net of Contributions-Inflated ...................••...........•.............. 3-4 
3-3 Net Revenue ~uimnents from Rates ................ : .......................................................... J-5 

4-1 Projected New Systent Connections ........................................................... .' .................... 4-2 . 
4-2 Projected System Customers ........................................................................................... 4-3 

··4-3 Projected Flows by Customer Class ................................................................................ 4-4 
4-4 BOD and TSS Strengths ........................................................... ~ ...................................... 4-6 
4-5 Projected BOD by Customer Class ............................................................ ~ ..................... 4-7 
4-6 Projected TSS by Customer Oass ................................................................................... 4-8 

5-1 Plant Investtnent Allocation Percentages ......................................................................... 5-2 
. 5-2 Allocation ofPlantlnvestrnent ............................................................................ ............ S-4 
5-3 Allocation of Net Capital Costs ....................................................................................... S-5 
S-4 O&M Costs by Major Unit Processes ............................................................................. S-6 · 
5-5· o&M Allocation Pcrcentages .......................................................................................... S-7 
5-6 Allocation of O&M Costs to Pararnet.ers-1994/95 ............ ; ........................ : .................... 5-S 
5-7 Allocation of o&M Costs to Pararnet.ers-1995/96 ..................................... ~ ..................... S-9 
5-8 Allocation of O&M Costs to Paramet.ers-1996/97 ..... ............................................ ........ 5-10 
5-9 Allocation of O&M Costs to Parameters-1997/98 ........................................................ 5-11 
5-l 0 Allocation of O&M Costs to Parameters-1998/99 ................................................ ........ 5-12 
5-11 Allocation of Net Capital Costs to Customer Oasses .................................................... S-13 
5-12 Allocation of O&M Costs to Customer Gasses .................. .......................................... 5-14 
5-13 Allocation of Total Costs of Service to Customer Gasses ................. ........................... 5-15 

Volume 1 

Page 771 

PDX15E26.DOC X1ll OP'W27874.P2 



Contents 
Volume Ill-Wastewater Rate and System Development 

Charge Study 
(continued) 

6-1 Current and Previous Sewer Rates ..•..•.. ~ ......................................................................... 6-2 
6-2 PI"opose:c::l Cost-of -S~ Sew a Rat;e,s ••••••••••••••••••••••••••••••••••••••••••• : ••••••••••••• : ••••••••••••••••• 6-3 
6-3 Typical Birrlontllly Sewer Bill Cof111larisons .......•.••.•.....•...••.••..••.•...........••.•.•......••••••.•••• 6-5 
6-4- Pl"'ojec;tec:l AJmual Rate Reve.11ues-Volunle R.a.te.s ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 6-6 
6-5 Projected AJmual Rate Revenues· Volunle R.a.te.s plus Minimwn Otarge ....................... 6-7 
6-6 Pl"'ojCctocl AJmual Rate Revenues-Olrrent R.a.te.s ............................................................. 6-8 
6-7 P:rojccted AJmual Rate Revertues-Previous Ra.tes •..•.••••••••••••.••.•••.•.•••••••..•••.•.•••••••••.••••••.. 6-9 

7-1 Reirnbursetnent Fee .................................................................................. ~ ...................... 7-4 
7-2 hnp:r'oven1ent Fee ....................•.....•........•.....•...............•..••..•..•..•...................................... 7-6 
7-3 Combine(f S'DCs ..............................................•.........•....•.........•......................••.............. 7-8 
7-4 Propose:c::l System Development Olarges by Meter Size .................................................. 7-9 

Figures 

Number Page 

2-1 
2-2 

Schetnatic I>eveloplllCnt of Wastewater Rates ................................................................ 2-2 
Allocation of Costs to User or User Oass ....................................................................... 2·3 

Volume 1 
Page - -7-72

- -

PDX15E26.DOC xiv OPVV27874.P2 

.. 

; 

(' 
. I 

;/ 



n 

Executive Summary 

Introduction 

This report contains an analysis of the City of Woodburn's wastewater facilities, capital and 
operating costs, revenues, and wastewater user characteristics. This analysis has been used 
to develop cost-of~service wastewater rate alternatives for the City. In addition, wastewater 
system development charges· (SDCs) have been developed that are in accordance with our 
understanding of the State of Oregon statute relating to the implementation and assessment 
of SDCs. 

Existing Rates 

The City of Woodburn currently charges its single-family residential customers a monthly 
fiat rate of $14.20 The system's multifamily residential customers pay the $8Dle $14.20 flat 
rate per equivalent dwelling unit {EDU). All commercial customers pay a minimum sewer 
charge plus a volume charge per hundred cubic feet (bcf) of water consumption. The 
minimum commercial service charge includes 6 hcf of initial flow per billing period. These 
commercial charges are a monthly minimum charge of $14.85 plus a volume charge of $2.20 
per hcf over the initial 6 hcf. The City's current rates are shown in Table ES-1. 

The city also has three industrial customers who are charged the greater of a monthly flat rate 
of $367.60 or $725.00 per million gallons plus.$278.70 per 1,000 pounds of biochemical 
oxygen demand (BOD) plus $332.20 per 1,000 pounds of total suspended solids (TSS). To 
account for greater system loadings during the four summer months of June, July, August, 
and September, the industrial BOD charge increases to $344.44 per 1,000 pounds and the 
industrial TSS charge increases to $386.64 per 1,000 pounds. 

Rate · Structure · 

. Three rate structure alternatives were developed for this study: flat rates, volume rates, and 
volume rates plus minimum service charge. The proposed flat rates are designed for 
residential customers only. Commercial customers pay based on their discharge flows and 
industrial customers pay based on their flows and strength loadings. The proposed volume 
rates vary between customary classes because of their different costs of service and are based 
on the total costs and sewer demands over the 5-year study period. The proposed volume 
rates plus minimum service charge recover customer costs and the initial sewage discharge 
in the base minimum charge. Flow-related costs are included as volume rates. The proposed 
volume rate alternatives would charge all residential users a volume charge based on their 
winter water use, which is held constant for the entire year. The proposed volume rate 
alternatives would charge all commercial and industriu.l users according to their monthly water 

.use. 
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CUSTOMER CLASS 

Residential {per unit) 
Commercial (a) 
lndl.Jstrial -Jun. Ju, Aug, Sep (b) 
Industrial - Winter Months. (b) 

Notes: 
hcf = 100 cubic feet 

Table ES-1 
CrTY OF WOODBURN 

WASTEWATER RATE MODEL 
CURRENT WASTEWATER RATES 

MINIMUM 
CHARGE 

$14.20 
$14.85 

$367.60 
.60 

N.A. 
$2.20 

N.A. 
N.A. 

N.A. 
N.A. 

$725.00 
'25.00 

N.A. 
N.A.· 

·$344.44 
.70 

TSS 
CHARGE 
1,0001bS 

NA 
N.A. 

$386.64 
:22.20 

(a) The minimum charge for the Commercial Class lndudes 6 hundred cubic feet (hcf) of flow. 
(b) The minimum charge for the Industrial Class Is charged only if the calculated bill is less tha~ the minimum amount. 

•. 



) The proposed volume-based rate structures are more fair and equitable compared to flat rates 
since they are based on actual use. All customers will pay more compared to current bills, 
and customerS with large sewage discharges will have to pay significantly more under the 
proposed volume rate alternatives. 

Proposed Rates 

The proposed rate structure alternatives are for the period of fiscal year (FY)1995196 through 
FY1999/2000. A3 shown in Table ES-2, the proposed residential flat rate would be $26.10 
per EDU. Under the proposed volume rates, rates range from $3.81 per hcf for residential 
customers to $5.13 per hcf for commercial customers. Industrial customers will pay $4.41 
per hcf. These rates are average rates for the entire 5-year study period. That is, based on 
the projections contained in this report. t:to additional rate adjustments would be required for 
5 years. 

All users under volume rates plus minimum service charge would pay a base charge per 
monthly billing period which includes the initial sewage discharge in the billing period. The 
minimum service charge is $19.19 per month for residential customers and includes 5 hcf 
of volume, while commercial customers' minimum charge is $22.69, which includes 6 hcf 
of volume discharge. The industrW customers' minimum service charge is $51.90 per month 
and includes the initial discharges of 10 hcf volume, 25 pounds BOD, and 9 pounds TSS. 
The additional volume and strength charges, which vary between the customer classes, are 
added to the base charge for sewage discharges greater than the initial discharge allowed for 
each customer class. 

Impact On Typical Bills 

Table ES-3 shows the impact that the propo~d rate structures would have on the bills of some 
typical users. The table shows the "cUrrent" wastewater rates ·that are in effect now and the 
proposed rate· alternatives from this report. Under all of the new rate alternatives, all 
customers will pay more than the current rates except small industrial users. A residential 
customer with a monthly discharge of 10 hcf would have a current bill of $14.20 compared 
to a volume rate bill of $38.10, a volume rate plus minimum charge bill of $37.14, or a flat 
rate bill of $26.10. 

Rate Implementation 

The proposed rates developed in this report are for the 5-year period starting July 1, 1995 
and ending June 30, 2000. If new rates are not implemented until July 1, 1996, then the 
proposed rates will have to increase to recover a 17.5 percent increase in net revenue 
requirements for FY1996/97 through 2000/01. 
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CITY OF WOODBURN 
WASTEWATER RATE MODEL 

PROPOSED COST OF SERVICE WASTEWATER RATES 

MINIMUM 
CUSTOMER CLASS CHARGE 

Aesklential (per unit) $26.10 $3.81 $19.19 
Commetdal NA(d) $5.13 $22.69 
Industrial NAfd) $4.41 $51.90 

Notes: 
hcf = 100 cubic feet 
(a) The minimum charge lndudes an Initial sewage discharge wlume per biHing pertod. 
(b) The Industrial class minimum charge inchJdes an Initial· BOO dscharga of 251bs per monlh. 
{c) The Industrial class minimum charge incfudes an Initial )"SS discharge of 91bs per monlh. 
(d) The Commetdal £Wld Industrial classes always pay on a monthly wlume rate basis. 

/·-·~ 

....__.. ·· ..... ,. 

5 
6 

10 

$3.59. 
NAI 

NA 
.S5.08 ~ NA 
$2.18 S0.24 

~ 

···-



TableES-3 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
TYPICAL MONTHLY WASTEWATER BILL COMPARISONS 

Typical Typical 
Monthly Volume Rate Vol+ Min 

CUSTOMER CLASS Use (hcf) Bill Ctulrge BHI 

Residantial (per unit) 5 . $19.05 $19.19 
Residential (per unit) 10 $38.10 $37.14 
Resid9ntial (per unit) 15 $57.15 $55.09 
Residential (per unit) 25 $95.25 $90.99 
Aesid3ntial (per unit) 35 $133.35 $126.89 

Commercial 40 $205.20 $195.41 
Commercial 70 $359.10 $347.81 
Commercial 135 $692.55 $678.01 
Commercial 200 $1,026.00 $1,00821 
Commercial 275 $1,410.75 $1,38921 

Industrial (251bs·BOD$ lbs TSS) (b) . 10 $44.10 $51.90 
lndurnal (250 lbs BOD/90 lbs TSS) (b) 100 $441.00 $452.04 
Industrial (750 lbs BOD/270 lbs TSS) (b) 300 $1,323.00 $1,34124 
Industrial (1750 lbs BOD/630 lbs TSS) . 700 $3,087.00 $3,119.64 
Industrial (2500 lbs BOD/900 lbs TS$) 1,000 $4,410.00 $4,453.44 

'"0~ 
~ 0 

(JQ -
~ c: 

3 Notes: 

Typical 
AatRate 

BRI 
-

$26.10 
.$26.10 
$26.10 
$26.10 

. $26.10 

(a) 
(a) 
(a) 
(a) 
(a) . 

(a) 
(a) 
(a) 
(a) 
(a} 

• 

~ (a) Commercia and Industrial users are charged based on vplumes.and not on a flat rate basis. 

:jl .... 
(b) Industrial typical ~urrent bill equals the minimum charge. 

-..) 

'----"-· 

Typical 
Current 

Bill 

$14.20 
$14.20 
$14.20 

~ . $14.20 
. $14.20 

$89.65 
$155.65 
$298.65 
$441.65 
$606.65 

$367.60 
$367.60 
$367.60 
$691.22 
$987.46 



System Development Charges 

As part of this study, an analysis was prepared of the cost of providing capacity in the 
wastewater system to serve future connections. In addition, charges were calculated to recover 
these costs from new connections. The SOC charges to a new, single-family residential 
equivalent dwelling unit (EDU) customer would increase from $2,832 under the current fee 
schedule to $2,977 under the proposed fee schedule. 1be fee structure for new commercial 
and industrial users is based on the eStimated contributions of flow, BOD, and TSS to the· 
system in gallons per day (gpd) or poundS per day (lbs/day). The SDCs are shown in Table 
ES-4. 

Volume ____!-:-­
page _I!!-

PDX15019.WP:S ES-6 

/ 

,... 
f, 

..... .• 

' ) .· 



"t1 < 
to) 0 

I1C'I ­
(!) c: 

a 
(!) 

!~!-

Table ES-4 
CllY OF WOODBURN 

WASTEWATER SYSTEM DEVELOPMENT CHARGE MODEL 
COMBINED SDCs 

Reimbursement SOC per EDU 
Improvement SOC per EDU 

Combined SOC per EDU 

Flow Combined SOC ($/gal/day) 
BOD Combined SOC ($/lb/day) 
TSS Combined SOC ($/lb/day) 

Notes: 
·Current Sewer SOC = $2,832 per EDU. . 

$167 
$2.810 

$2,9n 

$10.69 
$1,446.42 

$532.14 

One EDU = 175 gpd of Flow and .56 lbs/day of BOD & TSS. 

"-



Recommendations 

CH2M HILL recommends that the City of Woodburn: 

• Adopt the proposed volume rates plus minimum service charge rate structure 
shown in Table :E:S-2. 

• Adopt the proposed combined SDCs shown in Table ES-4. 
. . 

• Implement these new rates and SDCs on July 1, 1995. 
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FLAUGHER & TACK 
Members-Wastewater Advisory Committee 

Woodburn, OR 9 7071 

l S5t Astor Way 21 97 Camellia Way 
Tel. 982-S719 Tel. 98 1-67 1~ 

July Sl , 1996 

Mr. Scott Burlingham. Chairman 
Wastewater Advisory Committee 
City ofWoodburn. OR 97071 

Dear Scott: 

You have no doubt been made aware that the Council. at its meeting on July 24th, voted to keep 
our Committee active until it decides otherwise. 

We believe that the Mayor and Council may be interested in two specific areas of additional 
involvement by the Committee: 

1. Input from. and our input to. activities of the Pudding ~ver Basin Water Resources 
Development Association. Their plans and time schedules could be of critical financial interest to 
the City of Woodburn. Furth~r. their activities may contribute to added attention to "watershed 
management". a concept gaining recognition at the other levels of government. 

2 . Continued monitoring of the process of conver ting the Woodburn Facility Plan into 
.m ctioning "hardware". 

We are of the opinion that the Mayor and Council may wish to call us into a special sessiOn to 
define their interests in. and expectations from. our continued involvement. 

Sincerely yours. 

~~~ 
Preston B. T ack 

Copiee to: Mayor Nancy Kirksey 
Councilonr J'!nnings 

Pugh 
Chadwick 

wacwd:on VI / w inworks/a; \agendaOI .I tr 

hwJC~~ 
G il bert E. Flaugher 
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FLAUGHER & TACK 
Member5-Wastewater Advisory Comm:itt.ee 

Woodburn, OR 97071 

1 S6:1l Astor Way :1ll97 Camellia Way 
Tel. 982-8719 Tel. 981-67U 

July Sl, 1996 

Mr. Scott Burlingham, Chairma;n 
Wastewater Advisory Committee 
City ofWoodburn, OR 97071 

Dear Scott: 

Based on the probability of continued meetings of the Committee, we have the following 
suggestions and/ or requests: 

l. That any minutes presented to the Committee follow the intent of the motion approved 
by the Committee at its October 11, 1994 meeting. This was to provide a special summary section 
of all actions taken, and votes thereon, by the Committee. The intent was to provide a section in 
the minutes which would be the official voting record and would obviate the necessity of going 
through the minutes to find such information. 

2. That staff ensure that the request. adopted in our March 9, 1995 meeting, for staff to 
" ... carefully identify an·y .and all changes to the three volume Wastewater F acilities Plan .. . " , has 
been followed. A further definition of this procedure was adopted by the Committee and consists 
of items Cl & C2 of our letter to you of March 27, 1995 and was applicable to the material 
distributed at the last meeting. 

S. Tha t we review the applicability of Ordinance 1498 to the design phase of the 
Wastewater Facilities Plan. 

Sincerely yours, 

~~~ 
Preston B. T ack 

wacwdbn V 1/ winworks / a: \agenda02.1 tr 

~;-~ 
Gilbert E . Flaugher 
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1) Roll call 

2) Chairman's comments 

Committee nearing completion of assignment including rate recommendation 

3) Presentations and/or questions and answers: 

4) 

a. Poplar tree test plot project status report by Staff 

b. Table that compares residential, commercial, and .laundromat sampling results by staff 

~: One additional laundromat sampling result relating to BOD will be completed on June 
19 and it will be provided in the meeting of June 20 

c. Presentation o·l changes to draft by CH2M Hill/Staff 

(Note: Discussion is expected to be brief since public input did not require significant 
changes to initial draft) 

Attachment: 1) Modification to Vol. Ill Executive Summary to include poplar tree revenue 
use and also to include November implementation rate table 

Approval of Minutes: 

Attachments: 

~: July vs. November ES4 rate table is part of the summary. 
Please note that this rate table provides same amount of 
revenues without cross subsidy whether implementation starts 
in July or November of 1995. 

a. Minutes of April 18, 1995 

5} Committee discussion/ tabled items 

a. Explanation of current contracting process for professional services that does not require 
bidding and for construction contracts that require bidding by Staff 

b. May 1 2, 1995 letter from Preston Tack and Gil Flaugher to Scott Burlingham 

6) Adjournment 

AGENW06.20 

Volume 
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TABLE SHOWING RESIDENTIAL COMMERCIAL and 
LAUNDROMAT SAMPLING RESULTS 

(ALL RESULTS in MG\L) 

TBOD TSS 
DATE RES. COM. LAUN. LAUN99 RES COM. LAUN LAUN 

TBOD TBOD FRONT TBOD TSS TSS FRONT 99 TSS 
TBOD TSS 

3-2-96 169 126 

S-9-96 180 CF 180 CF [110] CF• 270 CF 120 CF [150] CF• 

S-9-96 222 WWT 207 WWT [1091 wwr• 264 WWT 176 WWT [14~]WWT• 

3-10-96 144 CF 156 CF 240 CF 100 CF 

S-10-95 202 WWT 147 WWT 252 WWT 71 WWT 

8-16-95 363 262 

3-16-95 229 264 

3-17-95 260 274 

3-28-96 142 218 

1-4-95 310 218 

4-·- 95 121 141 
1-

4-_ . ~5 220 122 

4-21-96 210 60 

6-2-96 356 300 

5-9-95 301 218 

6-16-95 158 222 

5-30-95 482 320 

6-14-95 284 760 

AVE 167 256 215 281 228 183 152 578 

AVERAGE LAUNDROMAT TBOD TSS 
DISCHARGE CONCENTRATIONS 254 287 

• These 99E Laundry samples were diluted because Coffi.ey Laboratories failed to remove flush water from 
the sample container. The BOD and TSS split shows a high degree of laboratory accuracy but an extremely 
low degree of precision. The analysis results were treated as outliers and not used in calculating averages. 

CF: Coffey Laboratories Inc. 

WWT: City of Woodburn Wastewater Treatment Laboratory 
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-Engineers 
-Planners 
Ctli:MI:UII Economists 
- Scientists 

Portland Office 

June 15, 1995 

OPW27874.R1 

Mr. Frank Tiwari 
Director of Public Works 
City ofWoodburn 
270 Montgomery Street 
Woodburn, Or 97071 

Subject: Revised Executive Summary for the Wastewater Rate & SDC Study 

Dear Mr. Tiwari: 

The revised Executive Summary for the Wastewater Rate and System Facilities Charge Study 
is being sent to you for adjusting prior changes and to provide modified tables for changing 
the rate implementation date from July 1, 1995 to November 1, 1995. It should be noted that 
the modified rate tables provide the same amount of revenue for the rate-setting period as 
provided by the July I st rate implementatio n date and there is no cross-subsidies between 
residential, commercial, and industrial users. 

Sincerely, 

CH2MHlLL , 

&J). /;;;~!~· ' 
Robert J. Tomlinson 
Economist 

c: Daria Wightman, CH2M HILL 

Enclosures 

Serving Oregon ond Southwest Washington from two locations: 

Portland Office 825 N.E. Multnomah, Suite 1300, Portland, 01? 97232-2146 503.235.5000 

Corvallis Office 2JCO NW Walnut Blvd .. Corvallis, OR 97330-3538 503.752.4271 

Volume 
Page 

503.235.2445 FAX 

503.752.0276 FAX 
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Executive Summary 

Introduction 

This report contains an analysis of the City of Woodburn's wastewater facilities, capital and 
operating costs, revenues, and wastewater user characteristics. This analysis has been used 
to develop cost-of-service wastewater rate alternatives for the City. In addition, wastewater 
system development charges (SDCs) have been developed that are in accordance with our 
understanding of the State of Oregon statute relating to the implementation and assessment 
of SDCs. 

Existing Rates 

The City of Woodburn currently charges its single-family residential customers a monthly 
flat rate of $14.20 The system's multifamily residential customers pay the same $14.20 flat 
rate per equivalent dwelling unit (EDU). All commercial customers pay a minimum sewer 
charge plus a volume charge per hundred cubic feet (hcf) of water consumption. The 
minimum commercial service charge includes 6 hcf of initial flow per billing period. These 
commercial charges are a monthly minimum charge of $14.85 plus a volume charge of $2.20 
per hcf over the initial 6 hcf. The City's current rates are shown. in Table ES-1. 

The city also has three industrial customers who are charged the greater of a monthly flat rate 
of $367.60 or $725.00 per million gallons plus $278.70 per 1,000 pounds of biochemical 
oxygen demand (BOD) plus $332.20 per 1,000 pounds of total suspended solids (TSS). To 
account for greater system loadings during the four summer months of June, July, August, 
and September, the industrial BOD charge increases to $344.44 per 1,000 pounds and the 
industrial TSS charge increases to $386.64 per 1,000 pounds. 

Rate Structure 

Three rate structure alternatives were developed for this study: flat rates, volume rates, and 
volume rates plus minimum service charge. The proposed flat rates are designed for 
residential customers only. Commercial customers pay based on their discharge flows and 
industrial customers pay based on their flows and strength loadings. The proposed volume 
rates vary between customary @Xi§tt'i.~f!:dasses because of their different costs of service and 
are based on the total costs and sewer demands over the 5-year study period. The proposed 
volume rates plus minimum service charge recover customer costs and the initial sewage 
discharge in the base minimum charge. Flow-related costs are included as volume rates. The 
proposed volume rate alternatives would charge all residential users a volume charge based 
on their winter water use, which is held constant for the entire year. The proposed volume 
rate alternatives would charge all commercial and industrial users according to their monthly 
water use. 

PDX15D!9WP5 ES- l 
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I CUSTOMER CLASS 

Residential (per unit) 
Commercial (a) 
Industrial - Jun, Jul, Aug, Sep (b) 
Industrial - Winter Months (b) 

Notes: 
hcf = 1 00 cubic feet 

Table ES-1 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
CURRENT WASTEWATER RATES 

MINIMUM I VOLUME VOLUME I 
CHARGE CHARGE CHARGE 

$/hcf $/mil gals 

$14.20 N.A. N.A. 
$14.85 $2.20 N.A. 

$367.60 N.A $725.00 
$367.60 N.A $725.00 

Industrial Class 

BOD I TSS 
CHARGE CHARGE 

$/1,000 lbs $/1,000 lbs 

N.A. N.A. 
N.A. N.A. 

$344.44 $386.64 
$278.70 $322.20 

(a) The minimum charge for the Commercial Class includes 6 hundred cubic feet (hct) of flow. 
(b) The minimum charge for the Industrial Class is charged only if the calculated bill is less than the minimum amount. 
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The proposed volume-based rate structures are more fair and equitable compared to flat rates 
since they are based on actual use. All customers will pay more compared to current bills, 
and customers with large sewage discharges will have to pay sigrlificantly more under the 
proposed volume rate alternatives. · 

Proposed Rates 

The proposed rate structure alternatives are for the period of fiscal year (FY) 1995/96 through 
F¥1999/2000. As shown in Table ES-2, the proposed residential flat rate would be $26.10 
per EDU. Under the proposed volume rates, rates range from $3.81 per hcf for residential 
customers to $5.13 per hcf for commercial customers. Industrial customers will pay $4.41 
per hcf. These rates are average rates for the entire 5-year study period. That is, based on 
the projections contained in this report, no additional rate adjustments would be required for 
5 years. 

All users under volume rates plus minimum service charge would pay a base charge per 
monthly billing period which includes the initial sewage discharge in the billing period. The 
minimum service charge is $19.19 per month for residential customers and includes 5 hcf 
of volume, while commercial customers' minimum charge is $22.69J[§JI~1. which includes 
6 hcf of volume discharge. The industrial customers' minimum service charge is $51.90 per 
month and includes the initial discharges of 10 hcf volume, 25 pounds BOD, and 9 pounds 
TSS. The additional volume and strength charges, which vary between the customer classes, 
are added to the base charge for sewage discharges greater than the initial discharge allowed 
for each customer class. 

Impact On Typical Bills 

Table ES-3 shows the impact that the proposed rate structures would have on the bills of some 
typical users. The table shows the "current" wastewater rates that are in effect now and the 
proposed rate alternatives from this report. Under all of the new rate alternatives, all 
customers will pay more than the current rates except small industrial users. A residential 
customer with a monthly discharge of 10 hcf would have a current bill of $14.20 compared 
to a volume rate bill of $38.10, a volume rate plus minimum charge bill of $37.14, or a flat 
rate bill of $26. 10. 

Rate Implementation 

The proposed rates developed in this report are for the 5-year period starting July 1, 1995, 
and ending June 30, 2000. If new rates are not implemented -lffiti.l-ggijJuly 1, 19%$, then the 
proposed rates will have to mcrease:::$ID.I!i.£9f!nt:=mm~:::~g::n9~liP:nlr::sW.f!£!~nt:::mxifiyl:[§£ 
£i!i::!:2;ggtg;gr, to recover a 17.5 percent increase in net re.,•enue requirements for F¥1996/97 
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TableES-2 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
PROPOSED COST OF SERVICE WASTEWATER RATES 

Volume Rate plus 
Minimum Service Charge I 

FLAT VOLUME MINIMUM MINIMUM 
CUSTOMER CLASS RATE RATE CHARGE VOLUME {a) 

$/Bill $/hcf 

Residential (per unit) $26.10 $3.81 $19.19 
Commercial N.A. (d) $5.13 $24.27 
Industrial N.A. fd $4.41 $51 .90 

Notes: 
hcf = 100 cubic teet 
(a) The minimum charge includes an Initial sewage discharge volume per billing period. 
(b) The industrial class minimum charge Includes an Initial BOD discharge of 25 lbs per month. 
(c) The Industrial class minimum charge Includes an initial TSS discharge of 9 lbs per month. 
(d) The Commercial and Industrial classes always pay on a monthly volume rate basis. 

hcf 

5 
6 

10 

VOLUME BOD TSS 
RATE RATE (b) RATE (c) 
$/hcf $/lb $/lb 

$3.59 N.A. N.A. 
$5.08 N.A. N.A. 
$2.18 $0.82 $0.24 

Revised 14-Jun-95 
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Table ES-3 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
TYPICAL MONTHLY WASTEWATER BILL COMPARISONS 

Typical Typical 
Monthly Volume Rate Vol+ Min 

CUSTOMER CLASS Use _(hc_f) Bill Charge Bill 

Residential (per unit) 5 $19.05 $19.19 
Residential (per unit) 10 $38.10 $37.14 
Residential (per unit) 15 $57.15 $55.09 
Residential (per unit) 25 $95.25 $90.99 
Residential (per unit) 35 $133.35 $126.89 

Commercial 6 $30.78 $24.27 
Commercial 10 $51.30 $44.59 
Commercial 25 $128.25 $120.79 
Commercial 50 $256.50 $247.79 
Commercial 100 $513.00 $501.79 

Industrial (25 lbs BOD/9 lbs TSS) (b) 10 $44.10 $51.90 
Industrial (250 lbs BOD/90 lbs TSS) (b) 100 $441.00 $452.04 
Industrial (750 lbs BOD/270 lbs TSS) (b) 300 $1,323.00 $1,341.24 
Industrial (1750 lbs BOD/630 lbs TSS) 700 $3,087.00 $3,119.64 
Industrial (2500 lbs BOD/900 lbs TSS) 1,000 $4,410.00 $4,453.44 

Notes: 

TyP.ical 
Flat Rate 

Bill 

$26.10 
$26.10 
$26.10 
$26.10 
$26.10 

(a) 
(a) 
(a) 
(a) 
(a) 

(a) 
(a) 
(a) 
(a) 
(a) 

(a) Commercial and Industrial users are charged based on volumes and not on a flat rate basis. 
(b) Industrial typical current bill equals the minimum charge. 

., 

Typical 
Current 

Bill 

$14.20 
$14.20 
$14.20 
$14.20 
$14.20 

$14.85 
$23.65 
$56.65 

$111.65 
$221.65 

$367.60 
$367.60 
$367.60 
$691 .22 
$987.46 

Revised 14-Jun-95 



Volume 1 
Page 800 



"'d< 
~ 0 

(JQ -(';) = s 
(';) 

\s\~ 

··~ ... 

Table ES-4 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
PROPOSED WASTEWATER RATES 

JULY 1, 1995 vs NOVEMBER 1, 19951MPLEMENTATION DATE 

I CUSTOMER CLASS I ~~~ I 
$/Bill 

JULY 1, 1995 RATE IMPLEMENTATION DATE 

Residential (per unit) 
Commercial 
Industrial 

$26.10 < --or--> 
"N.A. 
N.A. 

MINIMUM 
CHARGE 

$19.19 
$24.27 
$51 .90 

5 
6 

10 

$3.59 
$5.08 
$2.18 

N.A. 
N.A. 
$0.82 

N.A . 
N.A . 
$0.24 

Revised 14-Jun-95 
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System Development Charges 

As part of this study, an analysis was prepared of the cost of providing capacity in the 
wastewater system to serve future connections. In addition, charges were calculated to recover 
these costs from new connections. The SDC charges to a new, single-family residential 
eqQi.valent dwelling unit (EDU) customer would increase from $2,832 under the current fee 
schedule to $2,977 under the proposed fee schedule. The fee structure for new commercial 
and industrial users is based on the estimated contributions of flow, BOD, and TSS to the 
system in gallons per day (gpd) or pounds per day (lbs/day). The SDCs are shown in 
Table ES-46. 

:~.;: 
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Table ES-5 
CITY OF WOODBURN 

WASTEWATER RATE MODEL 
TYPICAL MONTHLY WASTEWATER BILL COMPARISONS 

NOVEMBER 1, 1995 RATE IMPLEMENTATION 

I I Monthly I 
CUSTOMER CLASS Use (hcf) 

Typical 
Vol+ Min 
Charge Bill 

Residential (per unit) 5 $20.20 
Residential (per unit) 10 $38.15 
Residential (per unit) 15 $56.10 
Residential (per unit) 25 $92.00 
Residential (per unit) 35 $127.90 

Commercial 6 $25.54 
Commercial 10 $47.50 
Commercial 25 $129.85 
Commercial 50 $267.10 
Commercial 100 $541.60 

Industrial (25 lbs BOD/9 lbs TSS) (b) 10 $54.62 
Industrial (250 lbs BOD/90 lbs TSS) (b) 100 $470.42 
Industrial (750 lbs BOD/270 lbs TSS) (b) 300 $1,394.42 
Industrial (1750 lbs BOD/630 lbs TSS) 700 $3,242.42 
Industrial {2500 lbs BOD/900 lbs TSS) 1,000 $4,628.42 

Typical 
Flat Rate 

Bill 

$27.48 
$27.48 
$27.48 
$27.48 
$27.48 

(a) 
(a) 
(a) 
(a) 
(a) 

(a) 
(a) 
(a) 
(a) 
(a) 

cc S Notes: 
cc (a) Commercial and Industrial users are charged based on volumes and not on a flat rate basis. 

\ ~ \,... (b) Industrial typical current bill equals the minimum charge. 

. 

Typical 
Current 

Bill 

$14.20 
$14.20 
$14.20 
$14.20 
$14.20 

$14.85 
$23.65 
$56.65 

$111.65 
$221.65 

$367.60 
$367.60 
$367.60 
$691 .22 
$987.46 

Revised 14-Jun-95 
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Table ES-6 
CITY OF WOODBURN 

WASTEWATER SYSTEM DEVELOPMENT CHARGE MODEL 
COMBINED SDCs 

Reimbursement SOC per EOU 
Improvement SOC per EOU 

Combined SOC per EDU 

Flow Combined SOC ($/gal/day) 
BOD Combined SOC ($/lb/day) 
TSS Combined SOC ($/lb/day) 

Notes: 
Current Sewer SOC = $2,832 per EDU. 

$167 
$2,810 

$2,977 

$10.69 
$1,446.42 

$532.14 

One EDU = 175 gpd of Flow and .56 lbs/day of BOD & TSS. 

Revised 14-Jun-95 
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Recommendations 

CH2M HILL recommends that the City of Woodburn; ·. 

• Adopt the proposed volume rates plus minirilum service charge rate structure 
shown in Table ES-2)[1[\9.il\11fi1!1BJifiiiiJ.tlf:[~fi\Il:9!MiTil1fi.l!i!i~$ . 

• 

• 

• Adopt the propose.d combined SDCs shown in Table ES-4. 

• Implement these aew rates and SDCs oa JW.y 1, 1995. 
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WASTEWATER ADVISORY COMMITTEE 
MINUTES OF APRil 18, 1995 

WORKSHOP w/ CITY COUNCIL 
~ . CITY COUNCIL CHAMBERS 

Members Present: Scott Burlingham, Chairman 
Preston Tack 
Gil Flaugher 
Rich Barstad 
Walt Lawson 
JoAnn Bjelland 
G.S. (Frank) Tiwari 
Forest Mill$ 

Members Absent: Marv Shelby 

Consultants: Daria Wightman, CH2M Hill 
Bob Tomlinson, CH2M Hill 

Council Members 
Present: Richard Jennings 

Mary Chadwick 
Don Hagenauer 
Nancy Kirksey 

Public Information: Barbara lucas 
Staff: Frank Sinclair 

Dean Morrison 
Ran9y Rohman 
Chris Childs 

Chairman Scott Burl.ingham opened the Wastewater Advisory Committee meeting at 
7:05p.m. 

Rich Barstad/ Gil Flaugher motioned and seconded approval of minutes, as corrected, of 
1rch 9, 1995. Motion passed unanimously. 

Rich ·Barstad/ Walt LEwson motioned and seconded approval of minutes of March 20, 
1995. Motion passed unanimously. 

Chairman Burlingham asked committee members to review public input and discuss items 
of concern. Considerable time was spent discussing points raised by a resident who wrote 
that he had seen no factual necessity for a $50 million treatment plant, and suggested that 
Woodburn and other cities challenge federal and state unfunded mandates. 

Councillor Dick Jennings cautioned Woodburn residents that the unfunded mandate 
legislation before Congress doesn't do anything for present unfunded mandates; it will only 
affect those done in the future. We will have to pay the full cost of our plant. Other 
Councilors stressed t~at Woodburn does not have the resources to challenge the federal 
government. 

In the discussion about the need for the plant, staff reiterated the points it has made many 
times before about the present plant reaching the end of its useful life, being too small to 
serve future growth, and unable to meet stricter federal requirements. In fact, present 
federal requirements are not met by the existing plant, and to avoid fines the city is 
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following DEO's stipulated final order and has agreed to build a plant which will meet 
federal pollution limits by the year 2000 . 

..... ,e members were provided with page 2 of volume 1 Executive Summary and were 
,quested to replace the old page from the Executive Summary given to· them in the last 

meeting. Members were informed that only one sentence relating the need for land 
conservation and development (lCDC) was added and it is shown in gray shade. In 
addition, tables and charts were added. Daria Wightman revised the original executive 
summary because the committee had asked for this addition prior to presentation to 
council. 

Frank informed the committee that a letter had been received from an environmental group 
asking the city for information on sewage services that are provided by the city outside the 
existing city limits such as Mclaren School. He informed the committee that, based on the 
council's agreement, city has been serving Agripac's domestic waste for over 30 years and 
Mclaren's waste for about fifteen years. Although the city's proposed plan includes the 
service area outside the urban growth boundary (UGB), the intent is to protect the city's 
ground water. No sewer extension will be made outside the urban growth boundary 
without approval of lCDC. 

Preston Tack/ Gil Flaugher motioned and seconded providing high school and city library 
with copies of Wastewater Facilities Plan if they are willing to keep one set and use the 
process that is used to update this plan will be used for high school and library copies also. 
· ·,tion passed unanimously. 

There was a comment made by Preston Tack followed by a brief discussion on current cost 
estimates that could vary 50 percent higher or 30 percent lower than the projected cost. 

Preston Tack/ Gil Flaugher motioned and seconded that separate bids be requested on 
further engineering and/or the construction bid documents of all or any of the main 
categories such as treatment plant, collection system and poplar tree plantation, with the 
purpose being to take advantage of competitive bidding and lowering the cost in any of 
these categories. 

Rich Barstad commented that it can be difficult to work with an engineer through a certain 
planning process an.d then switch engineers. It is time consuming to bring the new 
engineer up to speed . If you are unhappy with the present engineer because of certain 
circumstances like quality of work or not finishing on time, t hat is a definite problem. 

Frank Tiwari commented that the law requires we use the bidding process on publ ic works 
contracts where construction is involved, but this is not required for professional services 
where decision making takes place and expert knowledge is needed . Frank suggested we 
just follow whatever the law is and leave the decision to the governing body. 
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Preston Tack commented that he could see this approach for state of the art technology, 
but he has seen no particular improvement or breakthrough in the wastewater plant area 
in the last 25 years. Frank Tiwari suggested that technology in wastewater is continuously ~ '· 
·rolving, and the use of poplar tree plantations and selector technology are very recent 

-,.>proaches to effluent treatment that City of Woodburn plans to utilize. · 

Chris Childs expressed concern that loss of continuity could increase the price of this 
project by millions because of different approaches. Staff and city council deserve 
flexibility to proceed. In Chris' estimation, for the committee to dictate how we go about 
selecting our engineering firm may be going far afield. 

Councilor Jennings said that too much time has been used to discuss committee items and 
asked that council members be given an opportunity to discuss the items on the main 
agenda. 

Walt Lawson/ Preston Tack motioned and seconded tabling the item until the next 
meeting. Motion passed unanimously. 

The Pudding River Cfean Up video was shown. Positive comments were made about the 
video by council members and members of the committee. Engineers advised that the 
comments from the public at the Wastewater Open House do not require changes to the 
facilities plan. Rates '!lay be adjusted, according to council's desires, to generate the 
needed revenues and meet the requirements of residents and other customers. 

_,scussion of rates ensued with a suggestion to institute a flat rate for residential, which 
would be $26.1 0, taking the place of the rates based on usage. The proposed rates are 
based on a minimum charge of $19.19 for 500 cubic feet per month, plus $3.59 for each 
additional 100 cubic feet. Cubic footage would be based on the average monthly water 
use during the winter months of November, December, and January. 

The proposed rates f or commercial are based on a minimum of $24.27 for the first 600 
cubic feet per month, then $5.08 for each additional 100 cubic feet over 600. Commercial 
rates, like residential, would be based on the average monthly water use during the winter 
months of November, December, and January. 

There are only three industrial sewer users at present: Smuckers, Conroy Packing, and 
Specialty Polymers. Rates for these three firms are based on metered sewage flow, plus 
charges for loads of biochemical oxygen demand (BOD) material and total suspended solids 
(TSS). Councillor Dick Jennings said that he and other councillors had been discussing 
rates with their constituents and among themselves. He and two other councillors, Figley 
and Sifuentez, were in favor of a flat rate of $26.10 every month for residential customers. 
He was willing to pay more each month for his sewer service so that people w ith large 
families would not have to pay so much. Dick Jennings shared a suggestion from three of 

' city council members that industrial and commercial be combined into one 
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classification. Another option could be a division of commercial into high, medium, and low 
loading classifications. 

""+aft members from the city and the consulting firm pointed out that to establish high, 
.edium, or low categories for load, the sewage of business firms would have to be 

sampled periodically. This would be expensive for the firms. Jennings suggested that 
testing may be necessary initially but there should be no need for parodic testing because 
loadings from businesses would not vary, and another option for professionals will be to 
use the values in technical books. 

The committee agreed that the facility plan volumes dealing with the treatment plant and 
collection system do not need any changes, but some modification of the rate structure 
volume could be considered because of input from the council and the public. Discussion 
followed that any change in the rate classes should have no bearing on domestic rates, and 
the present fair costs for distribution among domestic, commercial, and industrial uses will 
be kept intact. 

Scott Burlingham said that at the May 8 public hearing it could be brought out that the 
c~mmittee and council are still working on rate structure. The ultimate result will be the 
system will pay for itself. Dick Jennings agreed that, even if some adjustments are made, 
council will adopt a plan that will generate revenues shown in the study. 

Frank Tiwari announced that there would be a public hearing at the May 8, 1995 city 
•mcil meeting to review all three sections of the Woodburn Wastewater Treatment 
.;ility Plan: collection, treatment, and rates. A workshop with the city council will be 

scheduled after that hearing. 

Preston Tack/ Gil Flaugher moved to adjourn. Meeting adjourned at 9:39 p.m. 
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FLAUGHER & TACK 
RECEIVED M4Y 

1 6 1995 

Mr. Scott Burlingham. Chairman 
Wastewater Advisory Committee 
City ofWoodburn. OR 97071 

Dear Scott: 

Membert-Wa1tewater Advi1ory Committee 
Woodbtn'D, OR 97071 

l5U Astor Way i 197 CameUia Way 
Tel. 08ii-37H> Tel. 081-67UI 

May 1 i, 1996 

The Committee has recently reviewed, and forwarded to the Council, the three volume Wastewater 
Facilities Plan(~). Volume 1 is on the treatment works. Volume 2 is on the collection system 
Volume S is on the financing and user rate structure. Months of work by CIHM/Hill, consultation with 
the conunittee. and two well publicized open houses, have gone into their preparation and it seems 
appropriate to assume that this WFP will be approved by DEQ. 

The time and effort that have gone into the preparation of these documents, and their DEQ approval, 
must surely provide well defined scopes for the final design and preparation ofbid document phases of this 
project 

There are at least three elements of the Woodburn WPF that justifY consideration for open bidding on 
the final designs and preparation of bid documents: 

1. Wastewater Treatment Plant 
2. Poplar Tree Plantation 
S. Collection System 

Why open up the final design and bid document phase to competitive bidding on any or all of the 
elements above? 

A. Giving this work to one consulting firm would freeze out other capable engineering firms. 
large and small. 

B. Potential for innovative alternate design proposals which might contribute to lower 
construction and/ or operating costs would be minimized. 

C. Potential for final design cost savings through separate competitive bid$ on any or all of the 
elements will never be known unless called for . 

D. Current estimates for engineering are included in a category entitle<l "Legal,Admin.,Engng .. " 
which, for Phases 1 & 2, come to a little over $3. ?million, 16.7% of the entire project estimated cost. But 
this figure is subject to a plus 60%($llmillion) or. minus M%($4.8million) range of accuracy. It seems 
reasonable to assume that final design and specifications will be a sizable chunk of these figures. Isn't it 
worth assuring that the rate payers won't be paying too nruch for this part of the costs? 

E. The same philosophy would apply to construction bids. Contractors could bid on all of the 
work. showing costs for leach element, or any one element. Here again, large and small, general land 
specialized. would have an opportunity to bid. 

i 

The prime objective of this proposal is to assure that, while quality workmanship is insisted upon, it will 
be at the lowest immediate and ultimate construction and operating costs to Woodburn taipayers. 

~~~ff.1i~ 
Gilbert E. Flaugher Volume 1 
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Woodburn Transportation System Plan 1.0 Executive Summary 

1.0 Executive Summary 

Using a combination of funds from the Oregon Department of Transportation (ODOT) Trans­
portation & Growth Management Program and the City of Woodburn, the City in 1994-95 
sponsored the development of an updated Woodburn Transportation System Plan. The plan 
has a planning horizon to the year 2015, and represents for the first time a comprehensive, 
multi-modal transportati on plan to guide transportation investment in the City over the next 20 
years. 

As an input into the plan, an assessmen t of existing conditions was conducted, as well as an 
assessment of highway and transit system alternatives, and potential financing mechanisms. 
To aid the alternatives analysis and plan development, an updated year 20 15 traffic forecasting 
model was developed, using year 2015 population and employment projections. 

The highway system alternatives analysis, in addition to a no-build alternative, focused on an 
assessment of three 1-5 access alternatives: 

1. develop a split diamond interchange; 

2. develop a second interchange at Butteville Road; and 

3. improve the existing interchange, including an option to convert to a partial cloverleaf 
configuration. 

Included in all three "build" alternatives was the development of the South Arterial from 
Highway 214 on the west to Highway 99E on the east, as well as improvements to o ther minor 
arterials and collectors on the City street system. 

The alternatives analysis included an assessment of different intracity and intercity bus service 
configurations to serve Woodburn. Improvements to the existing single fixed-route, one-way 
bus service in the city were assessed, including making the route two-way, increasing the 
service frequency, and/or establishing separate east and west side bus routes. Intercity shuttle 
bus service transportation plan options from Woodburn to Portland and Salem were also 
examined. 

Finally, alternate pedestri an and bicycle facility and Transportation Demand Management 
(TDM) strategies were evaluated to further reduce vehicle trip marking in Woodburn. 

Transportation Plan 

The final Transportation System Plan includes recommended faciliti es , standards , and im­
provements for the following modes of transpo rtation: 

1. roadway; 

2. transit; 

3.· pedestr ian : 

4. bicyc le ; Volume 1 
5. golf cart ; and Page 

6. rai l. 

Kittelson & A ssocia tes, Inc. 
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Roadway 

June1996 
Woodburn Transportation System Plan 

There are four critical elements to the roadway plan. ·The first is the designation of an 1-5 
interchange improvement, the specific configuration to be identified in a future Refinement 
Plan. The second is the development of a South Arterial facility between Highways 219 and 
99E. The third is the reclassification of the collector street system into two categories: service 
collector and access street. Several streets are identified for minor widening to provide bike 
lanes and sidewalk treatments in the future .. The fourth is the identification of potential local 
street connections within and between neighborhood areas. 

Transit 

The transit plan proposes initially converting the existing intercity bus route to two-way 
operation, with possible improvement in service frequency over time to 30 minutes, at least 
during weekday peak periods. Intercity shuttle bus service to downtown Portland (with an 
intermediate stop at the Tualatin park-n-ride), and to downtown Salem is also proposed. In the 
longer-term, a downtown transportation center. should be considered if an intercity passenger 
rail stop is developed, and/or there is sufficient transit demand to warrant both east and west 
side routes. The existing paratransit and taxi services in the City are recommended to be 
maintained as well. 

A more detailed Transit Development Program study is recommended to detail specific 
operating strategies and associated maintenance and <;:apital requirements and funding sources. 

Pedestrian 

The pedestrian facility plan identifies providing sidewalks on all arterial and collector streets 
in Woodburn in the future. The plan also shows. the development of an off-street pathways 
system along the Mill Creek and Goose Creek corridors. 

Bicycle 

The bicycle facility plan calls for an expansion of the existing system of bike lanes on City 
streets into a comprehensive system of bike routes and lanes. All arterials and service collectors 
are identified bike routes, with bike lanes desired where physically possible. The off-street 
pathways plan would include bike trails either combined or separated from pedestrian trails. 

Golf Carts 

To improve accessibility of golf cart users to central Woodburn , ce rtain streets between Senior 
Estates and downtown Woodburn would be designated for golf cart use , using widened' shoulder 
areas which would also be used by bicy cles. Golf carts would also be al lowed on certain 
segments of the off- street pathways system, combined with bicycle use where all owed. 

Rail 

The rail plan recogn izes the continued presence o f the Sou the rn Pacific Rai lroad through 
Woodburn , including spur tracks servin g local businesses. All ex ist ing at -grade railroad/high-
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way c rossings are proposed to be maintained. In the longer-term, improvements to trackage 
and crossings could occur if intercity passenger rail service were implemented, with a poss ible 
stop in Woodburn. 

A 20-year program for transportation improvements in Woodburn is an integral part of the TSP. 
Improvements needed in the 0 -5, 5-10, I 0-20, and 20+ year time frame have been identified . 
The current es timated cost of all iden tifi ed improvements (in 1995 dollars) is about $62 million. 
Over $20 million of thi s is in the cons truction of an I-5 interchange improvement and the South 
Arterial. Potential funding sources include federal funding throug h the Intermodal Surface 
Transpo rtation Efficiency Act (ISTEA), state gas and lottery funds, and local gas tax, traffic 
impact fee, bo nding revenues, developer parti cipati on and other funding sources that may be 
developed during the effec ti ve time of the plan. 
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Woodburn Transportation System Plan 2.0 Introduction 

2.0 Introduction 

In April 1991, the Land Conservation and Development Commission (LCDC), with the 
concurrence of the Oregon Department of Transportation (ODOT), adopted the Transpor.tation 
Planning Rule (TPR), OAR 660 Division 12. The TPR requires local jurisdictions to prepare 
and adopt a Transportation System Plan (TSP) by May 1996. 

The Transportation Planning Rule requires ODOT, Metropolitan Planning Organizations, and 
each county and city to prepare and adopt a transportation system plan (TSP) and implementing 
regulations (OAR 660-12-0 15). For a city with the population of the City of Woodburn, the 
TSP must include: 

1. determination of transportation needs, 

2 . road plan for arterials and collectors, 

3. public transportation plan, 

4. bicycle and pedestrian plan, 

5. air, rail, water and pipeline transportation plan, 

6. policies and land use regulations for . implementing the TSP as provided m OAR 
660-12-04 5' 

7. transportation financing plan, and 

8. ordinances to assure coordinated planning of transportation facilities. 

With a partial grant from the Oregon Department of Transportation, the City of Woodburn 
initiated its transportation system plan in November of 1994. As part of this process the City's 
Transportation Task Force (which previously existed), City Staff, ODOT, and Marion County 
provided guidance and review of preliminary products in the development of this plan. In 
add ition three public open houses were held. The purpose of these open houses was to ensure 
that the recommended transportation system plan wou ld reflect the local needs of the citizens 
of Woodburn. 

The deve lopment of the Woodburn Transportation System Plan began with the Transportation 
Task Force , Woodburn, ODOT, and Marion County staff working together to develop the 
transportation system plan goa ls and objectives which are presented in Section 3. 

The transportation analysis began in Section 4 with an assessment of existing traffic conditions 
and operations in the city of Wood burn . In thi s section of the document, among other issues, 
existing average dai ly traffic, traffic operations at key intersections, transit, pedes trian and 
bicycle routes are summarized. 

To determine transportation needs in the future, a tra vel demand model was developed which 
foreca sted year 20 15 weekday PM peak hour traffic vol umes . In Section 5 these forecas t 
volumes were analysed o n alternative roadway transportati on system improvements. The 
results of thi s analysis indicated which alternati ves would provide for the bes t traffi c operations 
in the future . 
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Section 6 presents options for improving the public transportation system m Woodburn, 
including both intra city ind inter city bus service improvements. 

Section 7 presents options for improving pedestrian and bicycle facilities in Woodburn, as well 
as Transportation Demand Management strategies. 

Section 8 presents the results of the access management analysis performed on Highway 214 
between Woodland Road and Settlemier Avenue, and on Highway 99E between Lincoln Street 
and the south city limits. In this analysis, public road, traffic signal and private access spacing 
was analyzed to determine the need for consolidating access in order to develop safer, more 
efficient State highways through Woodburn. 

The next step, as summarized in Section 9, involved the development of the individual elements 
of the Woodburn Transportation System Plan. · Included are the highway plan , transit plan, 
pedestrian/bicycle facility plans, golf cart facility plan, and a TDM plan. 

In Section 10 the transportation finance plan is developed. This plan identifies altemati ves 
available to the City of Woodburn to fund transportation system improvements which would 
provide adequate capacity and access for all users of the Woodburn transportation system. 

In Section 11, land use ordinances necessary to facilitate implementation of the Transportation 
System Plan are summarized. 

This document concludes with Section 12 which lists the requirements and recommendations 
of the Oregon Transportation Planning Rule (OAR 660 Division 12) and outlines how the 
Woodburn Transportation System Plan complies with the TPR. 

This project is partially funded by a grant from the Transportation and Growth Management 
(TGM) Program, a joint program of the Oregon Department of Transportation and the Oregon 
Department of Land Conservation and Development. TGM·'grants rely on federal Intermodal 
Surface Transportation Efficiency Act and Oregon Lottery Funds. The contents of this docu­
ment do not necessaril'y reflect views or policies of the State of Oregon. 
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Woodburn Transportation System Plan 3.0 Goals and Policies 

3.0 Goals and Policies 

The Woodburn Transportation Task Force in concert with City of Woodburn staff devel oped 
five principal goals (and associated policies) which guided the development and implementa-
tion of the Transportation System Plan . These goals are identified below: · · 

Goal1 

Develop a multi -modal transportation system that avoids or reduces a reliance upon one form 
of transportation, and minimizes energy consumption and air quality impacts . 

Policies 

1. Develop an expanded intracity bus transit system which will provide added service and 
route coverage to improve the mobility and accessibility of the transportation 
disadvantaged, and to attract traditional auto users t<? use the system. 

2 . Develop a plan for providing travel options between Woodburn and Portland and/or 
Salem, including intercity bus service and potential bus/carpool park-n-ride facilities. 

3. Develop a plan for accommodating golf cart travel in Senior Estates, Tukwila, and other 
new golf course residential communities and for connectivity between residential and 
commercial areas in the Woodburn area. 

4. Develop a bikeway system which wi ll provide routes and facilities to allow bicyclists 
to travel from residential areas to schools. parks, places of employment and commercial 
areas. Off-street facilities in City greenway/park areas will be identified. Insure all new 
collector and arterial streets are constructed with bike lanes. 

5. Identify sidewalk and off-street pathway· improvements to improve pedestrian mobility 
within neighborhoods and between res ide ntial areas and schools, parks, places of 
employment and commercial areas. Insure all new collector and arterial streets are 
constructed with sidewalks.· 

Goal2 

Develop a s treet system which will hand le projecte d year 20 15 traffi c demands in the Woodburn 
area, and interconnects res ident ial areas with employment centers, schools, parks , churches and 
reg io nal transportatio n fac ilities. 

Policies 

I . Develop an updated roadway funct iona l c lassification plan for the Woodburn area, that 
renects the desired funct ion of different roadways, and is cons istent wit h current federa l 
guidelines for the des ignation of majo r stree ts in an urban area. 
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Woodburn Transportation Sy stem Plan 

2. Develop a strategy ·for providing improved access to I-5 from the Woodburn area, 
through either improvements to the existing Highway 214 interchange and/or a new 
interchange in the Woodburn vicinity (with supporting local roadway improvements) . 
This strategy will be developed following a refinement study as outlined in the 
Transportation Planning Rule. 

3. Develop a strategy for improving Highways 219/214,211, and 99E through Woodburn, 
including added travel lanes, signalizatio-n, and access man~gement. 

4. Identify new east-we.st and north-south collector/minor arterial streets within the City 
to relieve traffic demands on Highways 219/214,211, and 99E. 

5. Develop updated street design standards for arterials, collectors, and local streets. 

6. Identify a final strategy for paving current unimproved streets in the City. 

7. Identify ·the need for added public parking provisions in Woodburn, including park and 
ride, as well as a plan to support increased carpooling and transit use in the future. 

8. Develop a capital improvement P.~.ogram that will fulfill the transportation goals 
established by the community. 

Goal3 

Develop transportation improvements that will improve overall traffic safety in the Woodburn 
area. 

Policies 

1. Develop access management strategies for Highways 219/214, 211 and 99E through 
Woodburn, particularly focusing on the section of Highway 2 14 between I-5 and 
Cascade Drive, and Highway -99E south of Lincoln Avenue. 

2. Develop a plan for improving pedestrian and bicycle safety for travel to/from local 
schools. 

3. Identify streeUrailroad cross ings in need of improve ment , and those that should be 
closed or relocated. 

4 . Develop a plan for des ignated truck routes through the City, and a plan to handle truck 
and rail hazardous cargoes. 

Goal4 

Develop a se t of re li able funding sources that c an be appli ed to fund fu ture transportation 
improveme nts in the Woodburn area. 

Policies 
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.woodburn Transportation System Plan 3.0 Goals and Policies 

2. Evaluate the feasibility of instituting an added City gas tax for transportation 
improvements. 

3. Identify a traffic impact fee structure associated wi th new developments m the 
Woodburn area to fund transportation improvements. 

GoalS 

Develop amendments to City land use standards and ordinan.ces to reduce travel demand and 
promote use of modes of transportation other than the automobile. 

Policies 

1. Identify changes in the Woodburn Zoning Ordinance to encourage implementation of 
Transportat-ion Demand Management (TDM) strategies by local businesses. TDM 
strategies should include bicycle and carpool parking provis.ions, and allowable overall 
parking reductions for employer institution of TOM strategies, including transit fare 
subsidies, carpool matching programs, and flexible work hours . 

2. Identify changes in the Woodburn Zoning ordinance to encourage transit and 
pedestrian-oriented development. This includes proper building orientation to improve 
access for transit users and patrons, direct pedestrian connections, and bus stop 
provisions where appropriate. 

3. Identify changes in the Woodburn Subdivision Standards to encourage nee-traditional 
development patterns and adequate local stn;et standards to accommodate all modes of 
transportation. 

4. Adopt traffic impact analysis guidelines to be used by the City and developers to identify 
the impact of new development on street system improvement needs. 
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Woodburn Transportation System Plan 4.0 Existing Condftions 

4.0 Existing Conditions 

4.1 Introduction 

This sec tion of the Woodburn Transportation System Plan provides a summary of existing 
transportation conditions within the Woodburn Urban Growth Boundary. The.section is divided 
into two categories: transportation facilities, and traffic operations. The transportation facili­
ties sectio n summarizes the existing: 

• street functional classification system; 

• pedestrian and bicycle facilities; 

• rail service/roadway grade crossings; 

• air transport f acilities; and 

• water transport facilities. 

In the existing traffic operations section, the principal issues are: 

• intersection traffic control and lane configuration; 

• recent 24-hour traffic counts; 

• intersection PM peak hour traffic volumes; 

• intersection PM peak hour traffic level of service; and 

high accident locations. 

4.2 Transportation Facilities 

4.2.1 Functional Classification 
. . ., .. 

The 1985 Woodburn Transportation Plan identifies five categories of road faci lities . Those 
categories are: 

freeway, 

principal arterial , 

• minor arterial, 

• collector, and 

local street. 

The adopted functi onal c lassification plan is shown in Fi gu re I, and the roadway standards are 
summarized in Table I. 
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Woodburn Transportation System Plan 4 .0 Ex isting Conditions 

Table 1 

Existing Street Functional Classification Standards 

Functional Miles with in 
Classflcation R/W (tt) Pavement (It) Lanes Volume (AST) UGB 

Freeway 120+ 12/lane 4-8 >30,000 2.2 

Principal 80-120 12/lane 2-5 >10,000 6.3 
Arterial 

Minor Arterial 80-100 36-44 2-4 3,000-10,000 9.8 

Collector 60 34-44 2 2,000-5,000 9.3 

Local_ 60 34-36 2 <2,000 27.0 
(incl. cul-de-sac) 

Cul-De-Sac 50-60 34-36 

Cui;-De-Sac 45.6 40 
(Turnaround) Radius Radius 

4.2.2 Pedestrian and Bicycle Facilities 

Figure 2 shows the location of pedestrian and bicycle facilities, and their relationship to major activity 
centers. Overall, the existing pedestrian and bicycle facility system is deficient due to lack of 
connectivity and incompleteness (particularly the overall lack of off-street pathways and bike routes). 

The majority of the sidewalks in Woodburn are provided on local streets. With the exception 
of Senior Estates (north and south of Highway 2 14) sidewalks are provided in most of the 
residen tial areas and also in downtown Woodburn. Similarly, sidewalks a re provided on the 
principal and minor arteri als in Woodburn, although in many locations on only one side of the 
street. There are also sidewalks on Highway 2 14 between Interstate 5 and Meridian-D ri ve, and 
from Progress Way through Highway 99E. In addition , there are sidewalks on Highway 99E 
from the northern city limits south to Lincoln Street. Finally, there are sidewalks on Settlemier 
Avenue from Garfield Street to Parr Road. There are very few off-street pathways. 

Figure 2 also shows the location of existi ng bike routes within the City of Woodburn. As shown 
in thi s figure, th ere are three designated bike routes within the City: 

Highway 2 14 between Set tl emier Avenue and Highway 99E; 

Highway 99E between the northern City limits, and Lincoln Road; and 

West Hayes Street from Nellie Mu ir School to Settlemier Avenue. 

There are no cu rren t off-st reet bicyc le faci lities in Woodburn. 
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4. 0 EXIsting Conditions 

4.2.3 Wo'Odburn Transit and Paratransit System 

June1996 
Woodburn Transportation System Plan 

The City of Woodburn operates two transit systems: one is a single, fixed route system called the 
Woodburn Transit System ; the other, the Woodburn Paratransit System, is a dial-a-ride system. 

The Woodburn Transit System operates from 9:00AM to 5 :00PM Monday through Friday1• 

Figure 3 shows the 15.3 mile fixed-route of the Woodburn Transit Sy~tem. As shown in the 
figure, there are thirteen scheduled time points on this system. That is, there are thirteen 
locations where patrons can expect the bus to be at scheduled times. These locations are 
identifi~d in Figure 3. Besides these locations, the bus will stop· anywhere that it is safe to pick 
up or drop off passengers. In 1994, the adult fare was 75 cents, and children under the age of 
six could ride for free when accompanied by an adult. 

As shown in F,igure 4, the peak transit patronage for the Woodburn Transit System occurred 
in fiscal year (FY) 1985 (July 1 - June 30), most likely due to the introduction of Saturday 
s"ervice. From FY 1986 to FY 1992 patronage declined. Since 1992 transit patronage has 
been increasing. In 1994, approximately 28,000 people rode the Woodburn Transit System. 

There are three part time drivers for the W.oodburn Transit System, and the City owns two buses. 
The primary bus is a 1993 ElDorado 22-passenger bus which is lift equipped. The backup bus, 
which operates when the primary bus needs maintenance, is a 1987 Champion 23-passenger 
bus which is also lift equipped.· In fiscal year 1993-1994, the City budgeted $130,525 for total 
operating expenses. 

The Wovdbum Paratransit System provides transportation for disabled persons who can not 
utilize the fixed route system. The City owns one van which operates Tuesday, Thursday and 
Friday from 9:00 AM to 5 :00 PM. The service provides door-to-door transportation; reserva­
tions must be made 24 hours in advance. There is a $2 charge for each round trip . 

As shown in Figure 5, transit patronage on the Woodburn Paratransit System has increased since 
FY 1992. In FY 1994, approximately 3,400 people used the Woodburn Paratransit System. 

The City also sponsors a free volunteer driver service to transport eld~rly and disabled citizens 
from their homes to medical appointments in Woodburn, Salem, and Portland. The volunteers 
use their own vehicles. The City provides ,support through municipal tax dollars, personnel , 
office space and other materials. Donations are a main source of program funding. 

In addition to the City-operated paratransit service, the privately-owned Woodburn Taxi 
company operates within a 100 mile radius of Woodburn . This service, wh~ch is seven years 
old, carries about 500 passengers per month , comprised primarily of Senior Citizens and the 
Hispanic population in the City. ·A lot of the trips are out-of-town, including trips to Portland 
Airport. One vehicle is used to provide the service. The operating hours for the service are 7 
AM to 6 PM Monday through Saturday. The fare is an initial $2.40 at the start of a trip, plus 
$1.50 pe r mile thereafter. If the serv ice is maintained over the long-term, the owners are 
contemplating expanding the service in to the Canby area. 
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4.2.4 Rail Service/Roadway Grade Crossings 

Figure 6 shows that there are nine at-grade railway crossings of the Southern Pacific Line in 
Woodburn . Freight trains run principally on the tracks along Front Street, with Iota! businesses 
being served by the spur lines along Cleveland Street. There are no passenger t rain stops in 
the City. 

In 1994, frei ght trains traveled through the City of Woodburn on average 25 times per day. The 
maximum allowable speed of freight trains within Woodburn is 45 miles per hour. Outside of 
the city limits trains can travel up to 70 miles per hour2. 

· 4.2.5 Air Transport Facilities 

There are no air transport facilities within the Woodburn Urban Growth Boundary. 

4.2.6 Pipeline Transport Facilities 

There are no pipline transport facilities within the Woodburn Urban Growth Boundary. 

4.2. 7 Water Transport Facilities 

There are no water transport facilities within the Woodburn Urban Growth Boundary. 

4.3 Traffic Operations 

4.3.1 Intersection Traffic Control and Lane Channelization 

Figure 7 shows the existing intersection traffic control and lane channel ization for the major 
intersections within the City of Woodburn. As shown in this map, of the eleven major 
intersections, eigh t are contro lled with a traffic signal. Only the intersections of Highway 
214/Northbound I-5 Ramps, Parr Road/Settlemier Avenue and Front Street/Settlemier Avenue 
are con trolled with stop signs. 

2 

4.3.2 24-Hour Traffic Counts 

Figure 8 shows the recen t 24-hour traffic counts in Woodbum3. This traffi c is called average 
daily traffic (ADT). As shown in thi s map, ADT in the City of Woodburn is hi ghes t on 
Interstate 5 , Hi ghway 2 14 east o f I-5 , and Hi ghway 214/99E south of Highway 2 11 . Traffic 
volumes are also relatively high on Highway 214 fromJ-5 west to Willow Avenue , Settlem ier 
Avenue from Hi ghway 2 14 south to West Hayes Street, and on Youn g St reet from Highway 
2 14/99E to Front Street. 

Source: Southern Pacific Railroad 
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4.3.3 Intersection PM Peak Hour Traffic Volumes 

Traffic counts were obtained from ODOT and from a private traffic survey firm during a typical 
weekday PM peak hour. The traffic count by ODOT was performed in August of 1994, and 
the traffic count by the private traffic survey firm was performed in January of 1995. This data 
is summarized in Figure 9. This data will b~ used in coordination with the intersection traffic 
control and Jane channelization information to calculate traffic level of service . 

. 4.3.4 Intersection Levels of Service (Weekday PM Peak Hour) 

Traffic level of service (LOS) is measured on a scale of LOS A to LOS F. At intersections, 
LOS A means that drivers experience no delay or relatively low amounts of delay while 
traveling through the intersection; while LOS F means that drivers experience a great deal of 
delay while traveling through the intersection. Appendix A presents a detailed review of 
intersection traffic level of service concepts. 

The LOS analysis performed for this study f~r the typical weekday PM peak hour revealed that 
traffic operations at the major intersections in Woodburn are generally acceptable (See Fig­
ure l 0). All of the major study intersections operate at LOS Cor better except for the Highway 

· 21411-5 interchange. At this interchange, the intersection of the northbound I-5 ramps with 
Highway 214 operates at LOSE for motorists turning left from the off-ramp onto westbound 
Highway 214, and operates at LOS D .for motorists turning right from the off-ramp onto 
eastbound Highway 214. Also, during the PM peak hours, vehicle queues can form at the 
intersections of southbound I-5 ramps/Highway 214, northbound I-5 ramps/Highway 214, 
Highway 214/Evergreen Road, Highway 214/Country Club Road, and Highway 214/0regon 
Way. 

4 .3.5 High Accident Locations 

Figure l I summarizes the incidence of accidents at the major Woodburn intersections over the 
following three years: 1992, 1993, and 1994. As shown on this map, and as expected, the most 
accidents occur at the highest volume intersections: 

• 

• 

• 

Hi ghway 214/99E/211; 

Highway 99E/Young Street; and 

Interstate 5/Highway 214 . 

Other high accident locations include the intersec tions of Highway 214/Settl e mier Avenue, 
Front StreeUHighway 214, and Young Street/Front Street. Again, these are also locations with 
relatively hi gh traffic volumes. 
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5.0 Roadway System Alternatives Analysis 

5.1 Methodology 

In this phase of the transportation system pl an development, future travel demand (year 2015) 
was tes ted on four different roadway systems. The analysis period wa~ the weekday PM peak 
hou.r. To forecast future travel patterns •. a year 2015 weekday PM peak hour travel demand 
model was developed and future traffic volumes were assigned to each of the roadway sys tem 
alternati ves (described below). Fo11owing the assignment, an operations analysis was per­
fanned to evaluate the effectiveness of each of the alternative roadway improvement systems. 
This analysis is summarized below. 

5.2 Travel Demand Model Development 

As part of the roadway systems analysis, a year 2015 EMME/2 travel demand model was 
developed (see Appendix B for a description of the travel demand model). Thi.s model reflects 
future population and employment projections as provided by the City of Woodburn Commu­
nity Development Department and was used to forecast future weekday PM peak hour traffic 
volumes. By the year 2015, it is anticipated that the population of Woodburn will grow from 
the current 15,000 to about 30,000. It is also projected that employment will grow from the 
current 5,000 employees to 14,000 employees. The population and employment projections 
include some development areas outside the existing Woodburn Urban Growth Boundary 
(UGB) ·with the expectation that the UGB will need to be expanded before year 2015 to handle 
antic ipated growth. 

5.3 Roadway System Evaluation Criteria 

Several, evaluation criteri a fo r the roadway system alternatives analysis were established: 

Traffic Operations 

• Average Daily Traffic (ADT), which is the forecast 24 hour traffic volume at a specific 
location on a given road. The model forecasts ADT for all roads on the ne twork. With 
ADT, it is possible to compare 24 hour traffic volumes on the same road under different 
transportation alternati ves. 

Daily Vehicle Miles Traveled (VMT), which is the forecast total number of vehicle 
miles traveled on the road sys tem over a 24 hour period. For example, if the model 
fo recasts that over a 24 hou r period, I ,000 vehic les will travel on the road system and 
there are 20 miles of roads, the VMT is equal to 20,000 ( 1000 mult iplied by 20). T he 
lower the VMT the better, as this implies people do not have to trave l as far for d iffe ren t 
tri p purposes and thus Jess fuel is consumed and less po llution is created. 

Daily Vehicle Hours of Travel (VHT), wh ich is the forecas t nu mber of hours that 
people spend traveling from the ir trip origin to thei r destination and buck. For example, 
if, over a 24 hour period, there are 1,000 vehicles traveli ng on the road system and the 
model shows that it would take on average 30 hou rs fo r one vehicle to trave l from its 
o rig in to its destination and back, the forec ast VHT is equal to 30,000 ( I ,000 mu ltipli ed 
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by 30). VHT is a measure of system wide road congestion. The higher the VHT, the 
more congestion there is, as it takes vehicles longer to travel from their origins to their 
destinations. 

• Lane Miles Over Capacity, which is the forecast number of lane miles operating over 
capacity. For example, if there is one four lane segment of road operating over capacity 
and that section of road is two miles long, the forecast lane miles over capacity is eight 
(two lane miles over capacity multiplied by four lanes). The fewer lane miles over 
capacity the less road congestion exists on the network. 

In addition, on a microsco-pic level , the intersection traffic operations were evaluated based on 
a forecast weekday PM peak traffic level of service analysis. 

Land Use Impact 

The general land use impact of each alternative reflects the impact of roadway improvements 
to guide the location of and serve added development in the Woodburn area in the future. 
Critical to this analysis was the ability to develop roadway improvements within the existing 
Woodburn Urban Growth Boundary. This impact assessment also addressed right-of-way 
acquisition. needs. 

Environmentallmp"'c.t 

The general environmental impact of each roadway system alternative involves an assessment 
-of how roadway improvements might impact environmentally sensitive areas , such as wetland 
and habitat areas. 

Cost 

The general cost of constructing the major roadway system improvements in each alternative 
was identified. The cost estimates are very conceptual and are based on assumed costs per 
mile for different types of facility improvements. Cost estimates are in 1995 dollars. 

5.4 Description of Roadway System Alternatives 

Traffic operations under four roadway alternatives were evaluated. These alternatives are: 

No-Build Alternative: 

In this alternative future traffic volumes are assigned to the existing roadway system. No 
substantial roadway improvements would be made . 

Alternative #1: 1-5 Split Diamond Interchange with South Arterial 

The major features of this alternative, shown in Figure 12, include converting the ex isting 
I-S/Highway 214 interchange to a split diamond interchange, extending Woodland Road south 
to connect with the south end of the new split diamond interchange, constructing a South 
Arterial to connect with the new interchange, and developing a frontage road on the east side 
of Interstate 5 . 
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Also shown in Figure 12 is an alternative to extend the South Arterial east of Highway 99E to 
connect with Highway 214. 

Alternative # 2: Second 1-5 Interchange with South Arterial 

In this alternative, shown in Figure 13, a new Interstate 5 interchange would be constructed 
south of the existing Urban Growth Boundary just north of the existing Butteville Road 
over-crossing, with a South Arterial developed as an extension of Butteville Road to the east 
to connect wfth Highway 99E. Also in this alternative Woodland Road would be extended 
south to Butteville Road to connect with the interchange, with a frontage road constructed on 
the east side of I-5 between Highway 214 and the South Arte_riaJ. 

Associated with this alternative is a possible extension of the South Arteria] east of Highway 
99E to connect with Highway 214. 

Alternative #3: Improve Existing 1-5 Interchange and Widen Highway 214/ 

South Arterial with 1-5 Overpass 

This alternative is shown in Figure 14 and does not include a new I-5 interchange. Instead in 
this alternative, the existing interchange would be improved by widening Highway 214 over 
Interstate 5, from Woodland Drive on the west to Highway 99E. In addition, a South Arterial 
would be constructed within the Urban Growth Boundary extending from Woodland Drive on 
the west to Highway 99E on the east, with an overpass of 1-5. 

Similar to Alternatives #1 and #2, shown in Figures 12 and 13, the South Arterial could be 
extended east frqm Highway 99E to connect with Highway 214. 

This alternative was analyzed for two improvement options to the existing I-5 Highway 214 
interchange: 

1. Improvements to the existing diamond configuration and, 

2. Conversion to partial cloverleaf configuration. 

5.5 Evaluation of Alternatives 

5.5.1 Transportation System Performance 

Following the development of three alternatives, and the incoq:>Oration of these alternatives 
(separately) into the trave l demand model, the alternatives were evaluated using the previously 
described performance measures. Table 2 compares forecast average daily traffic (ADT) 
volumes at specific locations for the different roadway system alternatives (Appendix C 
presents year 20 I 5 traffic flow maps for each alternative). As shown in the table, if no 
improvements were made to the road sys tem, 2015 traffic volumes on Hi ghway 214 east of the 
northbound Interstate 5 ramps would increase to 39,000 vehicles per day. This volume would 
decrease under each of the alternative road systems. Similarly at Highway 214 east of 
Settlemier Avenue, West Hayes Street west of Settlemie r Avenue, and Young Street west of 
Highway 99E, the 20 15 traffic volumes under any of the Build Alternatives would be less than 
the No-Build Alternati ve. This is not true on Highway 99E south of Lincoln Street. At this 
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Table 2 

Year 2 015 Average Weekday Traffic for. Roadway System Alternatives 

Alternative Hwy. 214 East of Hwy. 214 East of West Hayes Hwy. 99E Young Street 
NB 1·5 Ramp Settlemier West of Settlemler South of Lincoln West of Hwy. 99E 

2015 No-Build 39,000 26,000 12,000 23,000 10,000 

2015 Alternative II 1· 30,000 20,000 5,000 18,000 6,000 

2015 Alternative 112• 27,000 17,000 5,000 22 ,000 7,000 

2015 Alternative #3. 34,000 20,0000 6,000 26,000 9,000 

• South Bypass or Parr Road extension east to Highway 99E. 

location, under Alternative #1 forecast daily traffic volumes decrease relative to the No-Build 
Alternative; under Alternative #2 the forecast traffic volumes remain essentially the same 
relative to the No-Build Altern~tive; and under Alternative #3 the forecast traffic volumes 
increase relative to the No-Build' Alternative. 

In Table 3, lane miles over capacity (weekday p.m. peak hour), weekday vehicle hours of travel 
(VHT), and weekday vehicle miles of travel (VMT) for each of the three study alternatives are 
compared. These measures are interrelated and are thus best evaluated together rather than 
individually. As shown in this t~ble ~ daily VMT, VHT, ·and the number of lane miles over 
capacity would increase dramatically between now and year 2015. · ·VMT would increase 
approximately 80 percent, and VHT would increase approximately I ~5 percent. This dramatic 
increase in VHT relates directly_ to the increase of lane miles over capacity. Under existing 
conditions, there are no lane miles operating over capacity; however in the future, if no road 
improvements were made, there would be 1.1 lanes miles of road over capacitY: The over--ca­
pacity roads would be: 

Ta b le 3 

Summa ry of Tra ffic Opera tions Performance M easures 

Scenario l ane Miles Over Capacity 
(Weekday P.M. Peak Hour) 

Existing 0 

No-Build 1.1 

Alternative #1A" 0.26 

Alterna tive #18 .. 0.26 

Alternative #2A. 0.52 

Alternative #28 .. 0.52 

Alternative #3A' 0.50 

Alternative #38 .. 0.70 

South Arterial east to Highway 99E. 

South Arterial east to Highway 214. 

Kittelson & Associates, Inc. 

Weekday 
Vehicle Hrs. of Travel 

(VHT) 

8,955 

25,625 

24,035 

23 ,995 

23,730 

23,745 

24,665 

24,680 I 

Weekday 
Vehicle Miles of Travel 

(VMT) 

406,255 

730,260 

7 17,1 20 

7 18,055 

715,360 

7 14,815 

707,840 

707,300 
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• Highway 214 between the northbound InterstateS ramps, and Evergreen Road, 

• Evergreen Road between Highway 214 and its tenninus , and 

• Settlernier Avenue just south ofWest Hayes Street. 

Figures 15 through 18 show which roadway segments are under, near, or over capacity for the 
no-build condition and roadway system alternatives #1, #2, and #3. 

Compared to the No-Build Alternative, Alternative #1 (1-5 Split Diamond Interchange with 
South Arterial) would have the lowest number of lane .miles over capacity of all three 
alternatives. In this alternative only 0.26 lane mi"les of Woodburn roads would be operating 
over capacity. This would be Woodland Road just north of Highway 219, which is likely a 
result of restricting the Arney Road access to Highway 219 to right-in, right-out only. move,.. 
ments. Also , in this alternative Highway 214 would be operating near capacity for almost its 
entire length between Interstate 5 and Settlernier Avenue. Alternative #2 has the greatest effect 
of reducing congestion on Highway 214; however, it does have more lane miles over capacity 
than either Alternative #1 or #3. Congestion would occur on Parr Road in the vicinity <:>f 
Interstate 5. 

On a daily basis, VHT is the lowest in Aiternative #2. VMT is most significantly reduced, 
relative to the No-Build alternative, by implernentin·g Alternative #3 (South Arterial; Interstate 
5 over crossing). However, both of these alternatives introduce more traffic congestion than 
Alternative . .:# 1 (I-S Split Diamond Interchange). 

5.5.2 Major Intersection Improvement Needs 

An initial year 20 1S level of service (LOS) analysis was performed at five major intersecti~ns 
assuming no improvements to the City of the Woodburn street system in the future. The critical 
intersections are southbound I-S/Highway 214, northbound I-S/Highway 214, Highway 
214/Settlemier Avenue, Highway 214/99E and Highway 99E/Young Street. A new signal was 
assumed at the northbound I-S ramp intersection. As shown in Table 4, under the No-Build 

Table 4 

Summary of Level of Service Analysis 

Intersection Weekday P.M. Peak Hour level of Service 

2015 2015 Alt. #1• Alt. #2" Alt. #3• 
No-Build No-Build (1-5 Split (2nd 1·5 (lmpr. Existing 

Mitigated Diamond Interchange) Interchange/ 
Interchange) Hwy. 214) 

SB 1·5/Hwy 214 F E D c D 

NB 1-5/Hwy 214 F c c A B 

Hwy 214/Settlemier Avenue F E D D D 

Hwy 214/ Hwy 99E F E E E E 

Hwy 99E/Young Street F D c D c 
With South Arterial ex tension to Highway 99E 
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alternative, future PM peak hour traffic leve l of service degrades to LOS F at all five 
intersections. LOS E is the typical minimum acceptable level of service at s ignalised intersec­
tions in an urban area such as Woodburn ("A" representing the bes t and "F" the worst level of 
service). Thus, all five identified intersections have_an unacceptable level of service. 

Given these unacceptable levels of service, a mitigation analysis was performed on the 2015 
PM peak hour No-Build scenario in order to determine what intersection improvements at the 
five c ritical intersections would be necessary to restore acceptable operating conditions. The 
necessary improvements are as fo llows: 

• Southbound 1-SiHighway 214: Add a second left turn and right turn lane on the 
southbound I-5 ramp; re-stripe the eastbound intersectio n approach to include a through 
lane and a right turn Jane; add a second left turn lane to the westbound approach. . 

• Northbound I-S/Highway 214: Signalize; add a second right tum lane on the north­
bound 1-5 ramp; add a second left tum Jane to the eastbound intersection approach; add 
a second through lane to the westbound app_roach. 

• Highway 214/Settlemier Avenue: Optimize the signal timing to minimize delay; add 
a second left tum lane at the northbound approach; and restripe the southbound approach 
to the intersection to include one left turn, one right tum, and one through lane. 

• Highway 214/Highway 99E: Add a second left tum lane to the eastbound intersection 
approach; restripe the westbound intersection approach to include one left tum Jane, 
one through lane and one right tum lane; add a second left tum Jane to the northbound 
approach to the intersection. 

• Highway 99E/Young Street: Construct an exclusive right tum lane for vehicles to 
turn from westbound Young Street to northbound Highway 99E. 

With these improvements all of the critical inte rsections will operate at LOSE or be tter in the 
future PM peak hour. 

Next a PM peak hour traffic level of service analysis was performed on each of the identified 
road system alternatives. The inters ection improvements identified above were included in this 
analysis. Under Alternative #1, the above mitigations will provide for acceptable operating 
conditions at all of the s tudy intersections except the intersection of soutthbound Interstate 
5/Highway 214. At this intersection it is necessary to add a second right turn lane to the 
southbound approach to the in tersect ion. 

As shown in Table 4 , in Alternative #2 and #3 the above mitigation measures developed for the 
no-build alternative level of serv ice ana lysis are suffi cient to prov ide acceptable intersec tion 
operations in the future . 

5.5.3 Operations Ana lys is o f 1- 5 Inte rcha nge Altern atives 

An additional analys is of ye ::1r 20 I S traffi c conditi ons re lated to the various I-5 access 
a lte rn ati ves under co nsideration in the Woodburn Transportat ion System Pl an was unde rt aken. 
Append ix D ide ntifies the traffi c volumes and lane configurations assumed in the an alys is to 
improve the I-S/Woodburn interchange operation . 
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The purpose of this evaluation was to develop a comparison of the expected freeway opera­
tion/level of service between the three interchange alternatives considered in the roadway 
system alternatives analysis. The three ·alternatives include: 

• 

• 

Existing diamond interchange; 

Split diamond interchange; and 

• Two interchanges, with new interchange in the vicinity of the existing ButteviiJe Road 
overcrossing. 

A partial .cloverleaf configuration at the existing Highway 214 interchange was also analyzed 
primarily to determine the benefits which might be achieved in the operation of Highway 214 

·through the signalized intersections. The results of this analysis along with the three alterna­
tives are shown in Table 5. 

Table 5 

Southbound 1-5 Freeway Operation - 2015 Weekday PM Peak Hour 

Condition/Criteria 
Diamond 

Ramp Volume (vph) 960 

Freeway Volume (lane 1,2) 1{vph)2 3,578 

level of Service D 

Density3 29 

Speed (mph) 56 

Ramp Volume (vph) 1,220 

Freeway Volume (Lane 1,2) 1 (vph)2 3,968 

Level of Service D 

Densitl 32 

Speed (mph) 54 

1 lanes 1 and 2 are two right·most lanes on freeway 

2 vph - vehicles per hour 

3 density - vehicles per mile per lane 

Split 
Diamond 

Diverge 

960 

3,578 

D 

29 

56 

Merge 

1,220 

3,968 

D 

32 

54 

Interchange Configuration 

Two Interchanges Partial Cloverleaf 

Butte ville Highway First Second 
Road 214 Ramp Ramp 

400 590 960 -
3,379 3,490 3,578 -

c D D -
27 28 29 -
56 56 56 -

-~ 

790 460 840 380 

3,769 3,352 3,534 3,579 

D c D 
r-

D 

30 27 29 29 

55 56 55 56 

2015 PM peak hour traffic vo lumes were used for thi s analys is, as this period was considered 
the highest overall traffic period and most appropriate for design purposes. The PM peak hour 
vo lumes were derived from the da il y EMME/2 mode l traffic projections by apply in g existing 
pe:1k hour and intersec tion turning movement percen tages. Southbound I-5 operat ions were 
analyzed as this represents the peak direc tio n of traffic on I-5 during the PM peak hour. 
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The 1994 Highway Capacity Manual (HCM) pro~edures for freew ay merge/diverge operation 
was applied for this analysis. This particular operational analysis procedure on I-5 represents 
a merge/diverge condition on the freeway rather than a weave since no added lanes between 
.interchanges i~ proposed by any of the alternate interchange configurations. 

As shown in Table 5, although there is a measurable change in calculated freeway/ramp junction 
level of service, there is no measurable change in the lane density or the operating speed of the 
freeway. This alone should not be used as criteria to selec t one alternative design over another. 

Interchange Operation 

The 2015 PM peak traffic volume/tum movement was assigned to the interchange configura­
tion~ under consideration . A level of service analysis was performed for each ramp terminal 
with the cross s treet using the SIGCAP procedure ; with a determination of the lane requirements 
at each intersection location to provide a balanced roadway section with adjacent intersections. 

The results of this analysis is shown in Table 6. This provides a comparison of the volume to 
capacity ratio and level of service calculated for each alternative. 

Table 6 

1-5 Interchange Ramp Terminal Operation - 2015 Weekday PM Pea!< Hour 

Interchange Intersection LOS VIC 
Configuration 

Northbound Off/On-Ramp E-F 98% 
Diamond 

Southbound Off/On-Ramp E 96% 

North Off-Ramp (Hwy 214) C-D 75% 

Split South Off-Ramp (South Arterial) D-E 87% 
Diamond 

North On-Ramp (Hwy 214) D 82% 

South On-Ramp (South Arterial) D-E 88% 

Parr Road/Butteville Road 

Northbound Off/On-Ramp 0 84% 

Two Southbound Off/On-Ramp - D 81% 
Interchanges 

Highway 214 

Northbound OH/On-Ramp C-D 75% 

Southbound Off/On-Ramp D 77% 

Partial 
Northbound Off/On-Ramp E 97% 

Cloverleaf Southbound Off/On-Ramp E 94% 

The analys is reve:1kd that the best intersection level of se rv ice wo ul d be provided with the two 
interchange configu ration, due to the dispe rsal of traffi c. With thi s configuration, a three-l ane 
section on the South Arte ri al at the interchange would be adequate. 
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The mitigation required at the south ramp terminals of the split diamond interchange is to 
provide a five-Jane roadway section in the vicinity of the interchange. The extremely poor 
level of service forecast for the diamond interchange includes separate right turn lanes on 
Highway 214 as well as double left turn lanes from Highway 214 to the on-ramps. This would 
represent the maximum possible "build., for a diamond interchange design. Even with this 
configuration, it is very likely that the level of service will be significantly worse since it would 
be difficult to achieve the lane balance assumed in the analysis because of the influence of the 
upstream and downstream signalized intersections. 

Possible variation to the diamond interchange design is to construct of a partial cloverleaf at 
Highway 214. A very important consideration in any interchange design is the potential lane 
balance which will be accommodated by the design. Lane balance is determined by evaluating 
the design to ensure traffic is distributed equally in all lanes as assumed by the intersection 
analysis program or to make the appropriate adjustment in the calculation to reflect the 
influence of the upstream and downstream traffic signal and roadway. 

Analysis of the year 2015 PM peak hour westbound traffic volumes on Highway 214 reveals 
that 1900 vehicles per hour will approach 1-5 in the westbound direction. This traffic would 
pass through the Evergreen Road traffic signal which is located 800 feet east of the northbound · 
I-5 ramp terminal. In order to accommodate the 1900 vehicles per hour through the Evergreen 
traffic signal, the two westbound lanes must equally share the total westbound traffic. 

This is equivalent to 950 vehicles per hour per Jane in order to access either I-5 northbound or 
1-5 southbound. Since the location is no greater than 800 feet east of I-5, all the traffic to 
northbound 1-5 and a majority of the traffic must be in the right lane. Even with a right tum 
lane, traffic will not be able to move out of the through lane until the platoon approaches the 
traffic signal and if this traffic is provided signal progression, which is required to minimize 
the queue on this approach, only 470 vehicles of the 840 vehicles desiring to enter I-5 
southbound can be in the right lane at the northbound ramp terminal. This requires a total of 
nearly 400 vehicles to shift two lanes immediately after passing through the northbound ramp 
terminal signal and prior to entering the loop ramp to I-5 southbound. 

Similar conditions will be created for eastbound traffic approaclrtng the southbound ramp terminal 
traffic signal. The total volume of 1450 vehicles per hour would leave the Woodland/High­
way 214 traffic sign al. With the southbound o n-ramp followed by a northbound on-ramp to 
1-5, 930 of the 1450 vehicl es per hour must be in the right lane to avoid lane shifts on the I-5 
structure. 

When these conditions of poor lane balance occur downs tream of a signalized intersection, the 
assumed lane bal ance as provided with the intersection level of service calculatio n will no t be 
achieved . If lane balance is achieved as assumed in the calculation , congestion will occur 
downstream of the traffic signa l, at the diverge point resulting in delay and safe ty problems 
ex tending back to the adjacen t inte rsecti on. This lane balance may be allev iated somewhat by 
inc reas ing the d istance between the adj acent traffi c signal and the downstream diverge po int. 

Conclusions 

Based on the freeway and ramp intersection operat io ns analys is conduc ted for the diffe rent 1-5 
in terchange alte rnati ves, the foll owing concl us ions can be drawn: 
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1. All of the alternatives would have similar operating characteristics on I-5, ranging from 
level of servke C to D . 

2. The proximity of a second interchange at Butteville Road would not have an adverse 
impact on Highway 2 14 interchange ramp operations , and vice versa. 

3. The existing diamond interchange would experience very poor level of se rvice E to F 
at the ramp terminal intersections, even with added through and left turn lanes at the 
northbound and southbound ramp intersections. The overall cross-section of Highway 
2 14 would be a 6-7 lane roadway. 

4. The split diamond interchange would improve level of service at the Highway 214 ramp 
intersection from C to D, with only five lanes required on the I-5 overpass structure. At 
the south interchange, five lanes on the South Arterial would be required to provide 
level of service D or better. 

5. The best intersection ramp terminal level of service (C-D) is achieved with two 
interchanges, due to the dispersal of traffic with this configuration. However, Highway 
214 would still have to widen to a five-lane section on the 1-5 overpass. The South 
Arterial could operate as a three- lane facility at the s·outh interchange. 

6. The partial cloverleaf interchange would operate very similarly to the diamond 
interchange or the split diamond interchange for freeway merge/diverge conditions. 
Analysis of the ramp intersection level of service as shown in Table 6, reveals the overall 
operation very similar to the diamond interchange. This is due to the extremely poor 
lane balance which would result at th~ _interchange traffic signals because of the lane 
balance required at the adjacent signalized intersections at Woodland Road · and 
Evergreen Road to achieve level of service D. 
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5.5.4 Land Use/Environmental/Cost Impacts · 

Table 7 summarizes the general land use, environmental and cost impacts of the highway system 
alternatives. A discussion of each impact area follows . 

Table7 

Summary of Land Use/Environmental/Cost Impacts 

Impact Category 

Land Use 

Serves Overall Development in 
Area 

Promotes Development ln~ide 
Current UGB 

Right-of-Way Requirements 

Environmental 

Wetlands/Environmentally 
Sensitive Areas 

Air Quality 

Cost 

+ Positive impact 

0 Minimal impact or not applicable 

- Negative impact 

Land Use 

No-Build 

-

0 

+ 

+ 

-
+ 

Roadway System Alternative 

Alternative 111 Alternative 112 Alternative #3 
1-5 Split Diamond 2nd 1-5 Improve Existing 

Interchange Interchange Interchange 

+ - 0 

+ - + 

- - 0 

+ + + 

+ + 0 

- - -

The no-build and three roadway system improvement alternatives would have d ifferent impacts 
on future land development patterns within the Woodburn area. The no-build alternative would 
severely limit added development potential in the City. as most of the current undeveloped area 
within the existing Urban Growth Boundary is in the southwest portion of the City, which h as 
virtually"_~o street system currently developed. The absence of improved I-5 access and a South 
Arterial f acili ty under thi s alternative would limit the ability to develop this area in the future , 
without havi ng significant traffi c infiltration impacts through the Senior Estates area south of 
Highway 214. 

The devel opment of an I-5 split di amond inte rchange with a northe rl y South Arterial al ign me nt 
would improve access to the undeveloped southwest portion of the Ci ty, bu t the South Arterial 
facility east ofl- 5 would bisec t the proposed Woodburn Crossing mixed-use developmen t area 
and potenti all y have a negative impact on the master plan for th is deve lopment. The develop­
ment of a second l -5 in terchange in the vic in ity of Buttev ille Road, with a southe rl y South 
Arterial alignment , would provide the best overall access to the sou th west portion of the City, 
but could stimul ate deve lopment pressures ou tside the ex isting Urban Growth Boundary, as the 
new interchange and a portion of the South Arter ial would be located ou tside the UGB. With 
a no rtherl y South Arteria l option, the road cou ld be developed ent irely wi thin the ex isting urban 
!!rOwth boundary. 
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Finally, the alternati ve to improve the existing I-S/Highway 214 interchange without a direct 
connection to the South Arterial (which would have a separate overpass of I-5 under this 
alternative) would provide only limited improved access to the southwest portion of the City. 
This alternative (assuming a partial cl overleaf ramp improvement were developed) would also 
require the taking of some existing businesses in the northwest and southeast quadrants of the 
interchange. The other interchange build alternatives would be developed in existing undevel­
oped areas and not have as great an impact on existing bus inesses. Also the widening of 
Highway 2 19/2 14 under thi s alternative would probably require s ignificant right-of-way from 
existing businesses along thi s roadway. 

Under any of the build alternatives, other collector and local s treet extensions and widening 
would result in some right-of-way acquisition thus impacting adjacent development to some 
extent. · 

Environmental 

Under any of the build highway system alternatives, the potential alignments for new i~ter­
change and street construction appear to result in limited impact on environmentally-sensitive 

· areas in the Woodburn area. The South Arterial could be aligned south of the small reservoir 
on the south side of the City, and be potentially located around the south side of the sewage 
lagoon e ast of Highway 99E if eventually connected to Highway 214. 

Cost 

The difference in cost of the different highway system alternatives is primarily assoc iated with 
the different I-5 interchange configurations. The I-5 split diamond interchange configuration 
is estimated to cost as much as $15 million, while a second I-5 interchange at Butteville Road 
could cost as much as $20 million (pending the final location of the I -5 over-crossing and the 
extent of frontage road development between the existing Highway 214 interchange to the north 
and the new interchange). Improvements to the existing interchange (assuming convers ion to 
a partial cloverleaf configuration with a new bridge) could be up to $10 million, and possibly 
more pending the level of I-5 frontage road development south of Highway 214. 

The South Arterial improvement cost (fro m Highway 2 19 to Highway 99E) would probably 
range from $5-10 million fo r the split diamond/new interchange alternatives, being of lesser 
cost with the second I-5 interchange at Butteville Road due to the shorter length of new roadway 
to be constructed. 

The cost o f other street improvements in each hi ghway sys tem altern ati ve wou ld be simil ar , 
wi th the possible excepti on o f street improvements in the curren t undeveloped southwes t 
portion of the City, whose codiguration will be dependen t on a fi nal master plan for that area 
as we ll as th e eventual I-5 interchange/South Arteri al improvement con fi gu rat io n. Im­
provements to arte ria l and co llector streets could total up to $40 million. 

Volume 1 
Page 887 

Kitt e lson & Associates . Inc. 45 



... 

Volume 1 
Page 888 



Section 6 

Transit Systems Alternatives 
Analysis 

Volume 1 

Page 889 



Volume 1 

Page 890 



June 1996 
Woodburn Transportation System Plan 6.0 Transit System Alternatives Analysis 

6.0 Transit System Alternatives Analysis 

6.1 Transit Demand 

In fiscal year 1994 (July 1, 1993 through June 30, 1994 ), the Woodburn fixed-route bus service 
had an annual ridership of 28,998 passengers. The paratransit system only had an annual 
riders hip of 3,159 passengers. The combined 32,157 annual ridership on the two systems 
related to 2 . 11 transit trips per resident in· l994. Over the past ten years, annual ridership has 
stayed about the same on the transit system. 

Figure 19 shows the 1994 population distribution in Woodburn, for nine zones within the city. 
For each zone, the population associated with more transi t-dependent persons~ 0-17 and over 
60 years of age - is identified. The map reveals a high concentration of elderly in the Senior 
Estates area just east of I-5. In central and east Woodburn, there are more youngsters and 
younger and middle age adults. 

By year 2015, population in Woodburn is projected to increase by 100 percent, to 30,000 
persons. Assuming transit ridership would grow in proportion to the population increase, and 
assuming increased transit service were provided to handle the added population, an annual 
ridership of about 65,000 would be expected combined on the city fixed-route and para~ransit 
services. 

With the increasing numbe·r of people moving to Woodburn and commuting to either the 
Portland metro area or Salem, there appears to be some potential demand for shuttle bus service 
between Woodburn and these two areas. There curren_tly is no transit service serving this 
demand. 

6.2 Major Activity Centers 

There are several trip attractions in Woodburn which should be served by public transit service. 
Figure 20 identifies these attractions, which comprise retail centers, employment concentra­
tions , parks, golf courses, schools, retail centers , downtown Woodburn, and city offices. The 
existing fixed-route bus route serves most of these attractions, with the notable exception of 
not serving the employmen t area along Progress Way north of Highway 214 and west of 
Highway 99E. 

6.3 Intracity Fixed- Route Bus Alternatives 

Four fixed route bus alternatives were identified to the ex isting cond ition, which is a single, · 
one-way loop rou te. The existi ng route and alternatives are illustrated in Figures 2 1 through 
24, and are compared in Tabl e 8. A description of each alternative follows: 

Alterna tive #1: Inc r ease Service Freq u e n cy on Exis ting Route 

Volume 
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With thi s alte rn ati ve (see Figure 2 1), the ex istin g 15.3 mil e one-way loop route would be 
maintained, with serv ice ex tended to a 12-hour per iod from 7 a. m. to 7 p.m., w ith bu ses 
operating every 30 minutes. An expansion of the hours of operation of the fi xed route se rvice 
should be cons idered, to inc lude the a.m . and p. m. peak commut ing times. To ach ieve the 
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Table 8 

C o mpariso n of In tracity Fixed- R o ute B us Alte rna tives 1 

Fixed-Route Service Route Av g. Bus #of Vehicle Vehicle Added Vehicle 
Bus Frequency Miles Travel Buses Miles/Year Hours/ Vehicle Operating 

Alternative (min.) (one-way) Speed Requi red Year Capital CosV 
Cost Year2 

1. Increase 30 15.3 13 mph 2 80,784 6, 120 $11 0, 000 $145, 900 
Service (?a.m.-
Frequency ?p.m.) 
on Existing 
Route 

2. Convert 60 14.8 13 mph 2 78,336 6, 120 $110,000 $1 41 ,500 
Single (?a.m.-
Route t o ?p.m.) 
2-way 
Opera tion 

3. Crea te 2 30 E - 9. 15 13 mph 3 80,478 6,120 $220 ,000 $145,400 
Routes (7a.m.- w- 6.1 
(EasVWes t) 7p.m.) 
with 1-way 
operatio n 

4. Create 2 30 E - 9. 15 13 mph 6 160,956 12,240 $550,000 $290,800 
Routes (7a.m.- w- 6.1 
(Eastiwest) 7p.m.) 
with 2-w ay 
Operation 

Existing 60 15.3 13 mph 1 40,392 3,060 $0 $73,000 
(9a.m.-
4p.m.) 

1 Assumes bus operation only on weekdays for 51 weeks per year (thus accounting for no service on holidays). 

2 Based on 1993-94 Woodburn Transit System operating cost of $1.80/vehicle mile. 

Estimated 
Annual 

Ridersh ip 

40,000 

50,000 

60,000 

75,000 

28,000 

incre ased bus serv ice, a second bus would need to be ·added . to the fleet. Trans it system 
operating costs are estimated to inc rease to $ 145,000 from the existin g $73,000, assuming the 
operatin g costs wou ld increase in proportion to the increase in vehicle m iles and hours of travel 
(a somewh at conservati ve assumption as th is a lso assumes a doubling of adminis trati ve costs) . 
Also an added bus would be required, at a cos t of about $ 11 0,000 (if t he bus were simi lar to 
the ex isti ng 23-seat b us be in g ope rated). 

A majo r proble m w ith the o ne-way loop ope rat ion is that the bus service does not e ffi cie ntly 
serve t rave l oriented in th e o ppos ite direction o f the bus operati o n, part icu larly f or short tr ips. 

A lte r native #2: C o nve rt S ingle R o ute to Two-W ay O p e r a tio n 

Ove rall passenge r access ib il ity alo ng the bus ro ute could be imp roved by preserving the loop 
route, but mod i fy ing the se rvice to have buses operat ing in both d irections at the same time 
(see F ig ure 22). T h is se rvice al ternative was evaluated prese rvi ng the ex isti ng 60 minute 
serv ice frequency, in each directio n of tra ve l. Service wou ld be expanded to 7 AM to 7 PM on 
weekdays. T hi s service concept would req u ire two buses, w ith operating costs similar to 
increasing serv ice freq uency on the ex isting o ne-way loop route. Overall tra nsi t ope rating costs 
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($143,000) would be similar to increasing service frequency on the existing one-way loop route, 
with an added bus required ($11 0,000). 

The basic route evaluated for this alternative is si milar to the exis ting route, with the exception 
of focusing the service on one street as opposed to two closely parallel streets in certain areas 
(e.g. service east of downtown is focused on Young Street, while along the existing route buses 
operate on both Young Avenue and Cleveland Street, one block to the south). Areconfiguration 
of the bus route through Senior Estates north of Highway 214 is also proposed with this 
alternative, to operate along . Astor Way instead of Umpqua Road, and not operate north of 
Vanderbeck Lane. This provides better spacing of the service in_ that particular area. The route 
would also extend north of Highway 214 west of Highway 99E to serve the industrial area 
along Progress Way, thus linking residential areas of the community with this employment area. 

There are also several route options within this alternative. Northwest of the I-5 interchange, 
the bus service initially might be oriented to the residential development along Woodland Drive. 
In the future, if commercial development occurs along Arney Road, the bus route might make 
a loop through that area using Arney Road and Woodland Drive. Also as the Tukwila and other 
residential subdivisions develop along Boones Ferry Road, it could be desirable to extend the 
bus route operating through north Senior Estates east of Astor Way to access Boones Ferry 
Road. 

Alternative # 3: Create Two Routes (East/West) with One-Way Operation 

This alternative would preserve the basic one-way bus route that operates today, but splitting 
the route into two routes: 1) a 9.15 mile west side route operating on the west side of the 
Southern Pacific Railroad tracks, and a 6.1 mile east side route operating on the east side of 
the railroad tracks (see Figure 23). This service concept was evaluated with an increased 
service frequency of 30 minutes, again between 7 a.m. and 7 p.m. on weekdays. The bus service 
on each route would be scheduled so that buses would have coordinated arrivals in downtown 
Woodburn, at a so-called transit center, to facilitate transfers between routes. The major 
disadvantage of this alternative is that cross-city transit commuting would require transferring 
to another route in downtown Woodburn. The advantages of this alternative are two-fold: 

1. ·It improves service frequency with a minimum increase in buses (only two buses are 
required- one for each route), with reverse commute trips along a particular route (trips 
in the opposite direction of the service would be accommodated more· conveniently due 
to the more frequ ent bus service and shorter bus route); and 

2. The downtown trans it cen ter concept for bus transferring purposes could serve as a 
stimulus for downtown redevelopment, particularly if tied into an intercity bus and/or 
ra il station. 

With this altern ative, both trans it operating and capital costs wou ld be higher than the other 
two alte rnatives previous ly desc ribed, as a total of th ree buses wo uld be required (two on the 
west route , and one on the east route). Operating cos ts are es timated to be about $ 175,000 pe r 
year, wh ile an added two buses wo ul d cos t $220 ,000. 
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.... 
Alternative #4: Create Two Routes (East/West) with Two-Way Operation 

Finally, this fixed-route alternative wou ld operate two..:way bus serv ice on both west and east 
side routes, at a 30 minute service frequency (7 a.m. to 7 p.m. on weekdays) (see Figure 24) . 
This is the mos t intensive service option, with operating costs increasing to about $290,000, 
and with six buses being required (four buses on the west route, and two on the east route). 
The five added buses over the existing single bus operation would cost $550,000. This service 
concept could operate with a 60 minute service frequency, which would reduce operating costs 
by about 50 percent (similar to alternatives #2 and #3). 

6.4 Intracity Paratransit Service 

Iffixed-route·bus service is improved, the City would have the option of reducing the provision 
of special paratransit service. However, the paratransit system, with door-to-door service, 
provides the only transit service option for many elderly and handicapped persons in the 
community, and thus some level of paratransit service will be desirable. In addition, the 
Americans with Disabilities Act · (ADA) requires providers of fixed-route transit to provide 
complementary paratransit service. 

-6.5 Intercity Transit Service 

As mentioned previously, the wo·odbum Transit System currently does not provide shuttle bus 
service between Woodburn and the Portland metro area or Salem. For direct service to the 
Portland Metropolitan area the City of Woodburn could either: 

• 

• 

provide service to Tualatin Park-n-Ride - transfer to Tri-Met bus routes to access 
downtown Portland and rest of system; or 

provide direct service to downtown Portland . 

To Salem, the City of Woodburn could provide direct service to downtown Salem and the s tate 
office building area. 

Table 9 identifies the estimated operating and capital costs for these three options. For all 
options, a weekday-only service was assumed to a particular destination, with two bus runs 
during the AM and PM peak hours, and a midday bus run. The same vehicle operating costs 
per mile ($1.80) were assumed for the intercity shuttle s~rv i ce as for the intracity bus se rvice 
within Woodburn . The interc ity bus service concepts in Table 9, for comparison purposes, were 
assumed to or iginate in the vicinity of the I-S/Highway 214 interchange, at a new park-n-ride 
f ac ility. The serv ice cou ld be expanded further eas t into central Woodburn to either circulate 
through the c ity or terminate at a park-n-ride more central to the city. With a park-n -ride some 
distance away from the inte rchange, there wou ld be Jess potential fo r thi s fac ility to be used by 
Salem to Portl and commuters, thus increasing the ava ilable spaces for Woodburn commuters . 
If a pa rk -n-ride were located in the vicinity o f the inte rchange, it would be des irab le to keep 
th e park-n-ride east o f 1-5 so th at commuter tr affi c access ing the park-n-ride would not have 
to tra vel through the I-S/Hi ghway 2 14 interchange. G iven current land avai lability, thi s wou ld 
most li kely resul t in the park -n-ride being deve loped in the southeas t quadrant of the inte r­
change, where the re is s till subs tantial undeve loped property. Further east in centra l Woodburn, 

there are more limited potential s ites. Volume 1 
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Table 9 

Comparison of Intercity Shuttle Bus A lternatives 1 

Intercity Shuttle Service Route # of Vehicle Vehicle Added Vehicle 
Bus Frequency Miles Buses Miles/ Hours/ Vehicle Operating 

Alternative (weekday) (one-way)2 f!equired Year Year Capital Cost/ 
Cost5 Year6 

1. Service to 2 Trips 17.5 1 44,625 1,2303 $150,000 $80,300 
Tualatin (AM & PM) 
Park·n-Ride 1 trip 

(Mid-day) 

2. Service to 2 Trips 3 1 2 79,050 2,6754 $300,000 $142,300 
Downtown (AM & PM) 
Portland 1 trip 

(Mid-day) 

3. Service to 2 Trips 16.5 1 42,075 1,2303 $150,000 $75,700 
Central Salem (AM & PM) 

1 trip 
(Mid-day) 

1 Assumes bus operation only on weekdays, for 51 weeks/year (thus accounting for no ~ervice on holidays). 

2 Assumes Woodburn Park-n-Ride within 0.5 miles of 1-5 interchange. . 

Estimated 
Annual 

Ridership 

35,000 

50,000 

40 ,000 

3 Assumes one hour round-trip travel time to Tualatin Park-n-Ride or central Salem during peak hours (50 minutes during 
mid-day). 

4 Assumes 2.25 hours round-trip travel time to downtown Portland during peak hours (90 minutes during mid-day). 

5 Assumes purchase of 45 passenger buses. 

6 Based on 1993-94 Woodburn Transit System operating cost of $1.80/vehicle mile. 

Assuming that larger 45-passenger buses are used for the intercity shuttle, and under the 
maximum serv ice scenario of two peak hour ~nd one m idday bus runs , and service to both 
Portland and Salem, the largest number of spaces anticipated for a park-n-ride would be 225. 
If a park-n-ride were developed, consideration should be given to provide more spaces than the 
anticipated transit demand to accommodate carpooling to Portland and/or Salem. Thus a 
maximum-sized park-n-ride of closer to 300 spaces could be applicable. If intercity bus service 
is provided to only one destination, and/or the level of service is curtai led, then the park-n- ride 
can be proportionally smaller. To accommodate 300 parking spaces , about a three acre site 
would be required. Such a faci lity could cos t up to $ 1 mill ion. 

Recently as part of the preparation o f the Marion County Transportation System Pl an, th e 
concept of extending the Salem area bus serv ice (CHERRIOTS) to serve Woodburn has been 
discussed. Thi s se rvice extension could replace o r supplement any C ity of Woodburn -
provided fi xed ro ute bus serv ice to Salem. To the north, it is hi gh ly unlike ly that Tri -Met (the 
public transit provide r in the Portland metro area) would ever ex tend the ir service to Woodburn 
as they are atte mpting to limit the ir se rvice to the Portland area. 
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7.0 Alternate Pedestrian/Bicycle/TOM 

Strategies 

7 .1 Introduction 

In addition to a set of highway and transit system alternati ves fo r the City of Woodburn, there 
·are also alternate strategies for pedestrian and bicycle facility development and Transportation 
Demand Management (TDM) measures which should be evalu ated toward developing a truly 
multi-modal Woodburn Transportation System Plan. This sec tion identifies and evaluates 
facility and policy alternatives with respect to these important transportation system compo­
nents. 

7.2 Pedestrian Strategies 

As discussed in Section 4, there is a fairly discontinuous system of s idewalks along existing 
streets within Woodburn, as well as an absence of off-street pathways. Many sections of arterial 
and collector streets do not have sidewalks at all or only on one side. There are several locations 
where pedestrian connections between adjoining neighborhoods or subdivisions have not been 
developed or are circuitous. 

There appear to be two alternate strategies to added pedestrian f acility development within 
Woodburn. These strategies differ by the degree of on-street vs. off-street development of 
sidewalks and pathways. 

Alternative #1: Focus on Added Sidewalk Developme nt 

The fi rst alternative would focus pedestrian facility developme nt on adding sidewalks to all 
sections of existing arte rial and collector streets, preferably with sidewalks on both sides of 
these streets. All new streets, including local streets, would also include sidewalks on both 
sides. There would be no or very little off-street pathway development. 

The major disadvantage of thi_s alternative is that this strategy would be fairly expensive, and 
probably not the most cost-effective means of improving pedestrian access to major activity 
cen ters in the City or to connect adjoining neighborhoods and subdivisions. 

Altern a tive #2: B a la nce d Prog r am of Sidewalks on M aj o r Streets and Off-Street 

Pathways 

The second alternative would be to deve lop a balance between added on-s tree t s idewalk 
development and the developmen t of an off-s treet pathways system. In particular, a trail system 
would be devel oped along the Mill and Goose Creek corridors in the City, totaling over seven miles 
of trail s. In addit ion, off-street pathways connect ing adjoining neighborhoods and subdi vis ions 
would be developed where local street connections are not possible . This would be supplemented 
by more limited sidewalk development, focusing on having sidewalks on at least one side of all 
arterial and collector streets, but not necessarily on both sides of these streets. 

The Mill and Goose Creek corridors through Woodburn prov ide an oppo rtunity to integrate 
pedestri an facil ities into open space areas, thus enhancing access to these areas by the public 
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as well as providing more direct pedestrian connections to many activity centers in the City. 
The Mill and Goose Creek corridors are located next to or in close proximity to all of the schools 
in Woodburn, thus providing an opportunity to have school children use of safer off-street trails . 
to access the schools. The on-street sidewalk system could be focused to some extent, at least 
through signage, on directing pedestrians to the trailheads for the off-street pathway system. 

7.3 Bicycle Facilities 

Also as discussed in Section 4, the absence of dedicated bicycle facilities in Woodburn is even 
more critical than the discontinuity of the current sidewalk system. The alternatives for 
improved bicycle facilities mirrors the alternatives for pedestrian facility development. 

Alternative #1: Focus on On-Street Bike Lane Development 

This alternative would focus on developing designated bicycle routes and adding bicycle lanes 
on existing .arterial and collector streets, with no or very limited off-street bicycle trail 
development. Preferably dedicated shoulder bicycle lanes on all arterial and collector streets 
would be developed, with portions of this system designated as bicycle routes serving different 
portions of the City and/or major activity centers. 

While this alternative would make strides in separating bicycles from motor vehicles on the 
Woodburn street system, bicycle safety would not be as high as if some off-street bike trails 
were developed to supplement on-street bicycle Janes .. And along many existing streets bicycle 
lanes can only be developed by widening these streets and possibly requiring added right-of­
way. 

Alternative #2: Balanced Program of On-Street Bike Lanes and Off-Street Bike 

Trails 

As for the pedestrian facilities , the Mill and Goose Creek corridors provide an opportunity for 
developing bicycle trails along these corridors, thus separating bicycle from motor vehicle 
traffic. This alternative would supplement the development of on-street bicycle routes and 
lanes by ·developing pathways for bicycles in these creek corridors. Options would exist on 
the degree of separation between bicycles and pedestrians in these corridors. Either a single 
pathway in each corridor could be developed to accommodate both bicycles and pedestrians 
(typically 8-10 feet wide), vs. developing separate pedestrian and bicycle trails (most likely on 
different sides of the creek corridors due to the ir limited width). With off-street bicycle trail s 
in the c reek corridors, school access by students would be tremendously enhanced . 

7.4 Transportation Demand Management 

The concept of Transportation Demand Manage ment, or TDM, denotes the implementation of 
programs and pol ic ies to attract people to use modes of travel other than the s ingle occupant 
auto for their trave l, at least to their workplace. This s trategy is an integral component of the 
Oregon State Transporta tion Planning Rule . Man y TDM strategies are in stituted or are 
suppported by empl oyers . There is very limited application of TDM strateg ies by exis ting 
employers or businesses in Woodburn. 
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There are several potential TDM strategies that could have greater appiicatio n in Woodburn. 
The charac teristics of each strategy are discussed below (refer to Table 10 for a s ummary). 

7.4.1 Transit Fare Subsidies 

With the current transit system in Woodburn , and the potential for transit syste m expansion in 
the future , there will be an opportu.nity for employers to encourage the ir employees to ride 
transit to/from work by helping subsidize bus passes. Woodburn Transit today has no subsidy 
program for regular riders. Many jurisdictions or transit agencies operating bus services have 
instituted a partial subsidy program, with employees either receiving d iscounted bus passes or 
being reimbursed by their employer for actual bus fares. 

7.4.2 Carpool Matching Programs 

Likewise employers can sponsor carpool matching programs where a service is provided to 
match employees who live close to one another and on the same shift such that they can carpool 
together to and from work. In some cases, employers might actually purchase company vans 
which can be issued to certain employees who become designated vanpool drivers. · 

7.4.3 Carpool Parking Programs 

An employer can al so designate certain close up parking spaces to their building for recognized 
carpools or v·anpools. The City of Woodburn could carry this a step fu rther by ins tituting an 
ordinance that would reduce parking requirements for new developments if a certain number 
of parking spaces were reserved for carpoo]s/vanpools. This parking limitation concept 
typically would encompass an overall employer ridesharing prog ram inc luding carpool match­
ing programs and transit subsidies. 

7.4.4 Flexible Work Hours 

As most of the traffic congestion in an urban area occurs during commute r pe ak hours, employer 
provisions for flexible work hours will allow spreading of the peak h·our during a weekday thus 
reducing congestion for any given peak period. 

7.4. 5 · Telecommuting 

Finally with the development of computers and commun ication software, inc luding the In ter­
ne t, it is becoming increasingly attracti ve fo r employers and businesses to a llow the ir e mploy­
ees opportuniti es for telecommuting on their jobs, or to conduc t other bu sine ss. T h is in general 
reduces the number of vehicle trips on the stree t sys tem . 

7.4.6 P e d estria n/Tra nsit-Oriente d D e v e lo pm e nt 

The deve lopment of more pedestrian and transit-ori e nted deve lopments, through added and 
d irect sidewalk connecti ons, bus stop prov isions, and proper bui lding orientation, can attract 
more local trip makin g to these deve lopments v ia non-auto modes, thu s se rvi ng as TOM 
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Table 10 
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Comparison of Transportation Demand Management Strategies 

Impact Category 

Site Developer/ 
Design Employer Potential 

TOM Strategy Development Consideration Employer Parking Cost Impact on 
Applicability Policy Reduction Trip Reduction 

Incentives 

Transit Fare c, s. NO YES YES Could be Limited until 
Subsidies 0,1 substantial bus service is 

pending expanded 
employer 
Interest & level 
of subsidy 

carpool C, S, NO YES YES Minimal Fairly high if 
Matching 0, 1 combined with 
Program preferential 

carpool parking 

Carpool/Bicycle c. s. YES NO YES Minimal if tied Fairly high if 
Parking 0,1 to parking combined with 
Program reduction carpool 

strategy matching 
program 

Flexible Work c, s, NO YES YES . Minimal Impact on . ·. 
Hours 0,1 reducing peak 

hour 
congestion 

Telecommuting S,O NO YES MAYBE Minimal Limited 
currently 

Direct c,s, YES NO YES Minimal with Fairly high if 
Pedestrian/Bus 0,1 proper site tied to other 
Stop planning TOM measures 
Connections 
from Adjacent 
Development 

C ·Commercial, S · Services. 0 ·Office, I - Industrial 
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8.0 Highway 219/214 & 99E Access 

Management Analysis 

8.1 Introduction 

The Oregon Highway Plan (OHP), adopted in June 1991, contains policies and strategies that 
will guide the Oregon State Highway Division's (OSHD) operating and fiscal activities during 
the 1991-2.010 period. With implementation of the plan, the State will be able to maintain 
quality highways and bridges that are safe and cost-effective and provide efficient access 
throughout the state. One component of the Plan is the Access Management Policy, which is a 
long range policy intended to develop guidelines for the control of access (driveways, public roads 
and traffic signals) onto State facilities. This section of the TSP describes the Access Management 
Analysis performed on Highway 219/214 between the west city limits and Settlemier Avenue, and 
on Highway 99E between Lincoln Street, and the south terminus of the previous ODOT road 
improvement project on Highway 99E. The access management analysis includes a description of: 

the State Highway Access Management Guidelines; 

• the methodology used to evaluate existing access conditions; and 

• an analysis of existing access to Highway 219/214 and Highway 99E. 

8.2 State Highway Access Management Plan Guidelines 

The .Access Management Policy guidelines of the OHP address the fac t that, as communities 
have developed adjacent to state highways, the highways are no longer serving s imply regional 
or interstate travel. In addition, some state f(lfilities are serving a relatively high volume of 
local trips traveling to and fro"m local serv ices. The highe r intensity of dri veways, intersections , 
and traffic sign.als providing access to these local services has affected the safety, efficiency, 
and capacity of state highways. 

The Access Management Policy guidelines categorize all state highways, including Highway 
99E and Highway 219/214, based on a functional hierarchy in terms of Level of Importance 
(LOI). The four LOI categories are: 

:rr-

• 

• 

• 

• 

Interstate: Providing connections between major c ities, regio ns of the state, and o ther 
states . 

Statewide Highways: Prov idin g access to larger u rban areas, recreati onal areas, and 
the interstate system. 

Regional Highways: Prov iding connections to areas w ithin regions o f the state, be­
tween small urban areas and large r urban areas , as well as connec tions to hi gher level 
fac ilities. 

District Highways: Serving local traffi c and land access, and ha vi ng a re latively low 
level o f s ign ificance from a statewide perspective. 

The Access Management Policy guidelines al so de fine fo r each LOI category guidelines for the 
management of access and traffic control. Table I I summarizes the Access Management Policy. 
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Table 11 

Oregon State Highway Access Management Classification System 

Intersection 

Public Road Private Drive 
Access Level of Urban/ Signal Median 

Cat. Treatment Importance Rural Type Spacing Type Spacing Spacing Control 

1 Full Control Interstate/ u Interchange 2-3 Mi. None NA None Ft~ll 
(Freeway) Statewide A Interchange 3-8 Mi. None NA None Full 

2 Full Control Statewide .u At grade/intch 1/2-2 None NA 1/2-2 Mi. Full 
(Expressway) A At grade/intch Mi. None NA None Full 

1-5 Mi. 

3 Limited Statewide u At grade/intch 1/2-1 Rt Turns 800' 1/2 Mi. Partial 
Control A At grade/intch Mi. Rt Turns 1200' None Partial 

(Expressway) 1-3 Mi. 

4 limited Statewide/ u At grade/intch 1/4 Mi. LVRtTurns 500' 1/2 Mi. Partial/None 
Control Regional R At grade/intch 1 Mi. LVRtTurns 1200' None Partial/None 

5 Partial Control Regional/ u At grade 1/4Mi. LVRt Turns 300' 1/4 Mi. None 
District A At grade 1/2Mi. LVRt Turns 500' 1/2 Mi. None 

6 Partial Control District u At grade 500' LVRt 150' 1/4 Mi. None 
A At grade 1/4 Mi. Turns 300' 1/2 Mi. None 

LVRt Turns 

Source: Oregon Highway Plan, ODOT, adopted 1991, pg. B-6 

For each of these categories, the Access Management Policy guidelines also differentiate 
between Urban and Rur.al roadways. For both Urban and Rural roadways in each category. the 
guidelines specify the minimum spacing of public roads, private driveway spacing, and traffic 
signals along state highways. The Access Management Policy also addresses the type of 
intersections which can be built (at grade or interchange), and whether or not a median can be 
installed ~n the state highway. The stlite expects that these guidelines will be implemented as 
part of land development/redevelopment projects or roadway improvements projects on state 
highway corridors. Also. the Access Management Policy guidelines will be implemented to 
ensure that every property has access to a public road facility. 

As an outcome of discussions between ODOT, and the city of Woodburn staff, it was determined 
that Highway 2 19/214 between the west city limits and Settlemier Avenue, and Highway 99E 
between Lincoln Street and the south city limits do "provide for e fficien t and safe medium to 
high-volume traffic movements on intercity, intracity, and inter-community routes. There is a 
reasonable balance between direct access and mobility needs within this category" 1• Thus, 
these facilities should be categorized as Category 5 Urban. According to Table I 0, on 
Category 5 Urban roadways: 

• 

• 

public roads should be spaced at least 1/4 mi le apart; 

private driveways should be spaced at least 300 feet apart (which converts to appro xi ­
mately 18 driveways/mi le on one side of the roadway); and 

ODOT. Oregon Highway Pl an, 199 1, p. 8-4 
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• traffic signals should be spaced at least 114 mile apart . 

8.3 ODOT /City of Woodburn Access Management Agreement 

In 1991, ODOT and the City of Woodburn entered into ari agreement to implement an access 
management policy for state highway facilities within the City of Woodburn. The policy 
focused on three sections of roadway: 

• Highway 99E from the north City limits to Lincoln Avenue; 

• Highway 214 from the Front Street overpass to Highway 99E; and 

• Highway 211 from Highway 99E to Cooley Street. 

The purpose of the policy was to identify standards and procedures to preserve the capacity of 
state highway facilities in Woodburn, to carry traffic efficiently at a high level of service under 
safe conditions. The policy addressed criteria for public street intersection and driveway 
spacing and access restrictions, shared access between properties, and access design standards. 
The policy also included specific access management objectives for different undeveloped or 
partially developed properties along these roadways, including appropriate number of access 
points for these parcels, and the location of these access points. 

This access management policy and objectives provided guidance on the structure of the access 
management analysis conducted as part of the Woodburn TSP preparation for the other sections 
of Highways 2 19/214 and 99E through the City. 

8.4 Methodology 

The first step in the access management analysis for the Highway 219/214 and 99E segments 
addressed in the Woodburn TSP was a review of traffic operations characteristics (level of 
service, accidents, intersection) and roadway intersection improvements identified in 
Woodburn Transportatio n System Plan (TSP) Technical Memorandums #2 (Existing Condi­
tions) and #4 (Alternatives/Needs _Analysis). This information was considered in conjunction 
with the access and s ignal spacing data in order to learn if there are any locations with 
unacceptable levels of service, or a high incidence of accidents which may be caused by the 
improper location of existing drive ways, public roads , or traffic signals. 

Next, in order to assess compliance with the gu ide lines of the potential access management 
c lassifications for Hi ghways 2 19/214 and 99E, an ex is ting conditions analys is was performed. 
In thi s analys is, a fi e ld survey of the study roadways was undertaken (April 1995) which 
identified the location of: 

existing d ri veways; 

• exis ting public roads; and 

existing traffi c s ignal s. 

Table 12 sum marizes ex istin g dri veway spacing on these two roadways. The spacing of these 
facil it ies was evaluated and compared to the guidelines deve loped in the Oregon Hi ghway Pl an, 
as we ll as the previou sly developed traffic ope rations and safety data. The intent o f thi s analysis 

Volume 1 

Page 913 



Highway 219/214 .& 99E Access 
Management Analysis 

June 1996 
Woodburn Transportation System Plan 

Table 12 

Driveway Spacing Summary. 

Number of Driveways Driveways per Mile 

With With 
Existing Consolidation Existing Consolidation 

Roadway Length 
N/E S/W N/E S/W N/E S/W N/E S/W Section Ft. {Mile) 

Highway 214 

1·5 I Evergreen Ad. 900 (0.17) 6 5 4 5 35 29 23 29 

Evergreen Ad./ Oregon Way 650 (0.12) 3 6 1 51 25 50 8 42 

Oregon Way I Broughton Way 8001 (0.34) 1 5 1 5 3 15 3 15 

Broughton Way/ Set11emier Ave. 1,700 (0.32) 2 9 2 gl 6 28 6 28 

Highway 99E 

Lincoln St. I Aztec Dr. 1 ,000 (0.19) 10 7 61 4 53 37 31 21 

Aztec Or./ Laurel Ave. 1,100 (0.21) 4 3 2 3 19 14 10 14 

Laurel Ave./ Highway 214 900 (0.17) 10 11 51 61 59 65 29 35 

Highway 214 I South City Limits 1 ,000 (0.19) 8 7 4 5 42 37 21 26 

1 Additional consolidation should occur with redevelopment ofthe area. 

was to develop a plan for managing access to Highway 214 and Hi ghway 99E such that regional 
and local trips can be made in a safe and efficient manner. 

8.5 Highway 219/214 Analysis 

Access to Highway 219/214 was studied between the west city limits, and Settlemier Avenue. This 
section of roadway is approximately 1.6 miles long. Highway 219 extends west of I-5, and 
Highway 214 east of I-5. In this section, Highway 219n14 is primarily a three-Jane roadway 
consisting of one travel lane in each direction and a median lane for left turns. The Highway 219/214 
s tudy segments are summarized in Figure 25. Currently there are traffic signals at: 

• 

• 

• 

• 

the southbound I-5 ramp terminal; 

Evergreen Road; 

Oregon Way; and 

Settlemier Avenue/Boones Ferry Road . 

For the purposes of the analysis, this segment of Highway 2 19/2 14 was divided into six subsections: 

• 

• 

• 

Segment I: West ci ty limits to Woodland Road; 

Segment 2: Woodland Road to Interstate 5; 

Segment 3: Interstate 5 to Evergreen Road ; 

• Segment 4: Evergreen Road to Oregon Way; 
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• Segment 5: Oregon Way to Broughton Way; and 
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• Segment 6: Broughton Way to Settlemier Avenue/Boones Ferry Road. 

A review of ODOT accident data ( 1990 - 1993) showed that, on average, eight accidents per 
year occurred on Highway 214 between the west City limits and I-5 (0.58 miles). This equates 
to an accident rate of 6.0 accidents per million vehicle miles. The statewide average for similar 
types of roads is 3.6 accidents per million vehicle miles. 

Between I-S and Boones Ferry Road (1.06 miles), ~he accident rate for the same period is 3.3 · 
accidents per million vehicle miles. This rate is lower because of the longer roadway section, 
and the low incidence of accidents east of Evergreen Road. The majority of the accidents 
occurred in the westerly one-half mile of this segme!lt. 

8.5.1 Segment 1: West City Limits to Woodland Road 

Traffic Operations . 

Under existing conditions, the intersection Of Woo,d1and Road/Highway 219 operates at LOS 
B. Over the three year study period summarized in Technical Memorandum #2 (1992, 1993, 
and 1994), there were five accidents at both the intersections of Woodland and Willow Avenues. 

In the future (2015) it is expected that approximately 15,000 vehicles per day will travel on 
this segment of Highway 219. Currently, approximately 9,500 vehicles per day travel on this 
section of roadway. 

Because of this higher volume of traffic, and in order to maintain acceptable traffic operations, 
the City plans to extend Arney Road to Woodland Road, with the existing Arney Road 
intersection converted to a right-in right~out intersection, and a traffic signal installed at 
Woodland Road. 

Access Issues and Potential Modifications 

Existing access conditions in this road segment are shown in Figure 26. The segment of 
Highway 219 between the west city limits and Woodland Road is approximately 1/4 mile in 
length and is in the early stages of light industrial/warehouse development on the south side of 
Highway 219, west of Woodland Road. Access to this 1 00+ acre industrial site is via Woodland 
Road south of Highway 214. As this area develc)ps, an internal road system should be created 
to provide access to the parcels and circulation to Woodland Road. It appears that a curb cut 
could be provided at the westerly end of this property, approximately 1,200 feet west of 
Woodland Road to provide a secondary access into and out of the industrial/warehous ing area. 
The area to the north of Highway 219 , between Woodland Road and the west city limits, is 
primarily residential. As this area redevelops, care must be taken to control access along this 
portion of Hi ghway 219 and provide the major access to this area via Woodland Road. 

Since in thi s sec ti on o f roadway, with the exception of the public roadways, there is no direct 
private access onto Highway 2 19, the dri veway density is equa l to zero . Thus, related to 
drivew ay density, there are no issues in developing compliance with the Oregon Highway Plan 
Access Management Policy. 

Volume 1 
Page 916 

•. 

r 

J 




