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The following provides a summary of the analysis, conclusions and recommendations contained in this 
Wastewater Facility and Collection System Master Plan (WWFCSMP). In particular, the following 
components of the report are summarized in this section: 
 

• Background and Purpose 
• WWFCSMP Advisory Committees 
• Project Selection 
• Population and Flow Projections 
• Collection System 
• Wastewater Treatment System 
• Effluent Disposal Systems 
• Recommendations and Costs 
• Financing 

 
ES.1 Background and Purpose 
 
The purpose of this Wastewater Facility and Collection System Master Plan is to provide the City of 
Molalla (City) with a comprehensive wastewater utility planning document. The City’s most recent 
Wastewater Facility Plan (WWFP) was prepared in 2000. Since that time, the City’s wastewater 
collection and treatment system infrastructure has aged and evolved, and the City’s population has 
steadily increased. Recently, the City has also violated the NPDES Permit on several occasions, and 
entered into a Mutual Agreement Order (MAO) with the Oregon Department of Environmental Quality 
(DEQ). An updated Wastewater Facility and Collection System Master Plan is necessary to satisfy 
conditions stipulated in the MAO, quantify existing loads, evaluate existing infrastructure, identify 
deficiencies, and develop a comprehensive Capital Improvement Plan for the next twenty years.  
 
The City’s original Wastewater Treatment Plant (WWTP) was constructed in 1955. Prior to that time, 
wastewater management systems consisted of individual septic tank and drain field systems. Due to 
population growth, density of development, and other factors, the original WWTP was abandoned and a 
new WWTP was constructed in 1980. The City’s existing wastewater collection system consists of 
approximately 160,299 lineal feet of gravity collection pipes, 4,376 lineal feet of pressure sewer mains, 
534 manholes, and five pump stations. The City’s existing wastewater treatment plant is comprised of an 
influent fine screen, aerated lagoon, transfer pump station, two facultative/storage lagoons, tertiary 
treatment, disinfection, and an effluent pump station.  
 
The City operates its wastewater system under NPDES Permit No. 101514, issued May 12, 2014 by the 
DEQ. There are two permitted outfalls. Outfall 001 is located on the Molalla River at approximately 
River Mile 20. Discharge is only permitted to the Molalla River Outfall 001 from November 1 to April 
30. Outfall 002 is the recycled water outfall for several DEQ approved land application sites. Effluent is 
land applied in accordance with permit requirements from May 1 through October 31.  
 
Several deficiencies are present throughout the City’s wastewater collection system, WWTP, and effluent 
disposal systems. The City’s collection system is antiquated, and suffers from excessive Infiltration and 
Inflow (I/I). Excessive flows inundate gravity sewers, stress lift stations, and hydraulically overload the 
WWTP. The WWTP is also overloaded organically, and is routinely out of compliance.  
 
The aerated and facultative lagoons are the main biological processes used for treatment of the City’s 
wastewater. The aerated lagoon and facultative lagoons are 37 years old, hydraulically undersized, and 
organically overloaded; all based on existing loads. Insufficient hydraulic detention time in the aerated 
lagoons prevents significant oxidation of biodegradable constituents. Deficient hydraulic detention time in 
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the facultative lagoons inhibits proper biological treatment, but also impedes the City’s ability to store 
recycled water during the summer months. Tertiary treatment systems are overloaded and struggle to 
remove solids reliably and at necessary flux rates.  
 
As a result of the existing influent loads and deficiencies, the WWTP often performs in violation of the 
permit. During the winter months, the City regularly violates the Total Suspended Solids (TSS) 
concentration and mass load limits set forth in the NPDES Permit. During the summer months, because of 
WWTP capacity limitations and recycled water land application restrictions, the City is often forced to 
discharge effluent to the Molalla River, in violation of the discharge permit. The City also regularly 
violates effluent turbidity limits, and disinfection requirements during the summer. The condition of the 
WWTP is such that it is not possible to operate reliably and dependably in accordance with the current 
NPDES Permit.  
 
In response to recurrent NPDES Permit violations, the City established a Mutual Agreement and Order 
with Oregon Department of Environmental Quality. A schedule and interim compliance standards has 
been established; while the City works to resolve compliance issues and implement requisite 
improvements.  
 
This WWFCSMP aims to address the inability of the existing wastewater system to effectively treat 
wastewater in accordance with current NPDES Permit and Total Maximum Daily Load (TMDL) 
requirements, and outlines the improvements that are necessary to meet regulatory and environmental 
antidegradation requirements. Wastewater planning is for a 20-year period from the expected project 
completion date. The existing WWTP is beyond its design life and the treatment capacity for biosolids is 
neither present nor adequate. In addition to addressing the current deficiencies, the WWFCSMP develops 
infrastructure needs to serve the anticipated population growth. The City is uniquely positioned near 
Salem and Portland. The City’s population is projected to almost double in the next twenty years. 
 
ES.2 WWFCSMP Advisory Committees 
 
The City of Molalla established two advisory groups (Technical Advisory Committee and Project 
Advisory Committee) to facilitate the development of the plan and to assist in the development of a 
Wastewater Facilities Plan that reflects the community values and concerns. The Technical Advisory 
Committee (TAC) consisted of representatives from the City, County, Fire District, School District, 
Oregon Department of Land Conservation and Development, and DEQ. The Project Advisory Committee 
(PAC) included citizens and members of City Council, Planning Commission, and environmental groups.  
 
ES.3 Project Selection 
 
The recommendations summarized within this WWFCSMP are the culmination of an evaluation of 
alternatives developed for the wastewater collection system, treatment system, and disposal systems. 
Alternatives were evaluated based on their technical feasibility, life-cycle costs, and several other factors.  
 
The projected project life, based on DEQ State Revolving Fund requirements, is for a 20-year project life. 
The anticipated time needed to complete this WWFCSMP, secure financing, and complete design and 
construction is approximately five years. Referenced from the base year of 2018, the recommended 
planning year is 2043.  
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The WWFCSMP process including the following steps: 
 

• Analyze influent wastewater characteristics and flows at the WWTP. 
• Utilize historical and future population projections to estimate future wastewater flows and loads. 
• Evaluate capacity needs and deficiencies in the collection system and at the WWTP to be able to 

convey and treat the wastewater through the planning period.  
• Evaluate treatment process alternatives with regard to regulatory requirements.  
• Develop planning level life-cycle cost estimates for each alternative. 
• Creating a recommended Capital Improvement Plan for the planning period. 
• Identify preliminary financing options. 

 
ES.4 Population and Flow Projections 

Population 
 
The City anticipates growth consistent with historical trends. Historical population growth has been 
strong in the City of Molalla, averaging four percent annually over the last 20 years, slightly higher than 
the 50 year average of 3.4 percent annual growth. The City of Molalla population projection for the year 
2043 is 16,977. Population and EDU growth are analyzed in more detail in Section 2 of this WWFCSMP.  

Wastewater Flows and Loads 
 
Recent WWTP Daily Monitoring Report (DMR) records were analyzed to provide the existing 
wastewater flows and loads. The DEQ guidelines were used to extrapolate the future projected flows and 
loads. The results are further elaborated on in Section 3. Existing users are estimated to have an average 
higher per capita flow than newer users due to higher infiltration. Current flows exceed the WWTP design 
hydraulic capacity. A disciplined I/I rehabilitation program has been implemented and applied to the 
system, with special focus on areas identified during recent smoke testing and flow poking endeavors. 
Projected flows and loads for 2043 exceed the WWTP hydraulic and organic capacity. Tables ES.4.1 and 
ES.4.2, provided below, summarize the existing and projected flows and loads for the City’s wastewater 
system. 
 

TABLE ES.4.1 
WASTEWATER FLOWS AND LOADS1 

 
PARAMETER 2017 2043 
Population 9,939 16,977 
Base Sewage 0.89 MGD 90 gpcd 1.52 MGD 
Base Infiltration 0.22 MGD 23 gpcd 0.38 MGD 
AAF 1.85 MGD 186 gpcd 3.16 MGD 
ADWF 1.11 MGD 112 gpcd 1.90 MGD 
AWWF 2.48 MGD 249 gpcd 4.24 MGD 
MMDWF10 1.91 MGD 192 gpcd 3.25 MGD 
MMWWF5 3.21 MGD 312 gpcd 5.30 MGD 
Peak Average Week 4.51 MGD 401 gpcd 6.80 MGD 
PDAF5 6.62 MGD 524 gpcd 8.91 MGD 
PIF 9.7 MGD 735 gpcd 12.48 MGD 
1. Per capita flow rates for 2043 wet weather flows are estimated using current wet weather I/I rates for existing portions 

of the collection system and lower rates in areas with new sewers.  
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TABLE ES.4.2 
WASTEWATER TREATMENT DESIGN VALUES (2043) 

 
  Flow BOD5 TSS 
  MGD mg/L ppd mg/L ppd 
AAF 3.16 126 3,310 133 3,500 
MMDWF10 3.25 144 3,900 143 3,870 
MMWWF5 5.30 60 2,630 68 3,020 
PDAF5 8.91 n/a n/a n/a n/a 
PIF 12.48 n/a n/a n/a n/a 

 
ES.5 Collection System  
 
Collection System Inventory 
 
The City’s collection system consists of approximately 160,299 lineal feet of gravity collection pipes, 
4,376 lineal feet of pressure sewer mains, 534 manholes, and five pump stations. An inventory of the 
existing collection system is provided in Table ES.5.1. 
 

TABLE ES.5.1 
WASTEWATER COLLECTION SYSTEM INVENTORY1 

 
Item Item Description Unit Quantity 

1 4"   Sanitary Sewer Line FT 1,861 
2 6"   Sanitary Sewer Line FT 8,104 
3 8"   Sanitary Sewer Line FT 114,618 
4 10" Sanitary Sewer Line FT 8,490 
5 12" Sanitary Sewer Line FT 12,192 
6 15" Sanitary Sewer Line FT 14,291 
7 18" Sanitary Sewer Line FT 28 
8 21" Sanitary Sewer Line FT 715 
9 24" Effluent Force Main FT 27,158 
10 Manholes EA 534 
11 Cleanouts EA 95 
12 Pump Stations EA 5 

1. Based on City GIS data (September 2017). 
 
Smoke Testing and Flow Mapping 
 
Smoke testing was performed from October 16 through October 18, 2017. The smoke testing was 
successful in identifying several areas of potential I/I. Through smoke testing efforts, over two-hundred 
deficiencies were identified, including: leaking service laterals, leaking main lines, catch basin 
connections, leaking manholes, open cleanouts, plugged house vents, and connected roof drains.  
 
Flow mapping was performed on January 29, 2018 to determine the quantity and sources of extraneous 
water entering the City of Molalla’s sewer collection system. Flow measurements consisted of 
instantaneous water depth recording using “Flow Poke” equipment at incoming pipe segments within 
manholes as well as general observations. The flow poking indicated a number of deficiencies that need 
to be addressed. Problem areas included several sewers located in six sub basins.  
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The City’s wastewater collection system infrastructure is old, and has considerable infiltration and inflow. 
As infrastructure ages, it becomes more susceptible to deterioration, clogging, and collapse. Infiltration 
and inflow can become progressively worse, ultimately manifesting in sanitary sewer overflows and 
overloading the collection system and wastewater treatment plant. Reduction of I/I is critical to maintain 
the performance of the collection system, release trapped capacity currently occupied by I/I, and minimize 
peak flows conveyed to the WWTP. Any flows identified and mitigated in the collection system will 
translate to reductions in capital and operational expenditures at the WWTP. Currently, I/I is 
approximately 633 gpcd, which exceeds the Environmental Protection Agency (EPA) guidelines. 
Decreases in I/I will not only relinquish capacity in the collection system, but also decrease future WWTP 
improvement projects, as well as reduce future WWTP operational expenditures.  
 
Based on the evaluation of the collection system summarized herein, and the principal objective of 
minimizing the total cost of wastewater service to the City, the City should continue to pursue the 
reduction of the I/I flow contributions throughout the collection system. The City should identify and 
allocate funding for additional I/I construction projects in a phased and prioritized approach. Addressing 
the most severe deficiencies first, generally provides the highest return on investment. After collection 
system improvements to reduce I/I, reassessment of the influent wastewater flows resulting from the I/I 
improvements should be performed. Eventual amendments to the WWFCSMP flow projections are 
recommended after high-priority I/I abatement projects are completed and peak flows theoretically and 
subsequently subside. 
 
Collection System Improvement Projects 
 
Recommended collection system improvement projects, separated into three phases, are summarized 
below. A map depicting the location of the collection system improvement projects is provided in Section 
4. 

 
• Phase 1 

o Project 1. Replace/Rehabilitate existing 8-inch sewer along Fenton Avenue from 
TL_B_19 to TL_B_20.  

o Project 2. Replace/Rehabilitate existing 8-inch sewer along Patrol St. from TL_B_2 to 
TL_B_27. 

o Project 3. Replace/Rehabilitate existing 8-inch sewer along Lola Avenue from TL_A_33 
to TL_A_25. 

o Project 4. Replace/Rehabilitate existing 8-inch sewer from TL_A_22 to TL_A_21 along 
East 2nd to TL_A_16 on Eckerd Avenue.  

o Project 5. Replace/Rehabilitate existing 8-inch sewer along S. Swiegle from BC_A3_17 
to BC_A3_7. 

o Project 6. Replace/Rehabilitate existing 8-inch sewer beginning at the S. Molalla Pump 
Station, continuing to manhole BC_A1_2, and terminating at the clean-out located east of 
manhole BC_A1_3. Additional smoke testing and TVing is recommended. A portion of 
this sewer line extends into an abandoned subdivision that presents a higher risk of 
infiltration and inflow. 

o Project 7. Replace/Rehabilitate existing 8-inch sewer along Fenton Avenue from 
TL_B_20 to TL_B_22. 

 
• Phase 2 

o Project 8. Replace/Rehabilitate existing 8-inch sewer along East Main Street from 
TL_A_48 to TL_A_28. 

o Project 9. Replace/Rehabilitate existing 8-inch sewer along Berkley Avenue from 
BC_A3_18 to clean-out located south of BC_A3_14 near East 5th St. 
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o Project 10. Replace/Rehabilitate existing 8-inch sewer beginning at manhole BC_A3_21 
and continuing south on Metzler to BC_A3_2, terminating at clean-out at the intersection 
of Metzler and West 4th Street. 

o Project 11. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_21 and 
continuing east on Kimberly Ct until terminating at TL_B_24.  

 
• Phase 3 

o Project 12. Replace/Rehabilitate existing 8-inch sewer beginning at BC_A3_16 along S. 
Molalla Avenue, continuing south to BC_A3_3, and continuing south until the clean-out 
in Fox Park (former High School site). Scope of work will include an evaluation of 
service laterals extending east on 2nd Street. 

o Project 13. Replace/Rehabilitate existing 8-inch sewer beginning at TL_A2_6, 
continuing south on S. Cole Avenue until TL_A2_4, and then continuing east on East 7th 
Street until terminating at the clean-out east of manhole TL_A2_5.  

o Project 14. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_2 along North 
Cole Avenue, and terminating at the clean-out south of TL_B_31. 

o Project 15. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_29 along 
Garden Court until TL_B_4.  

o Project 16. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_8 along Oak 
Street, and continuing to clean-out east of TL_B_12.  

o Project 17. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_8 on East 
Heintz Street to TL_B_9, continuing to TL_B_10 on East Park Avenue.  

o Project 18. Replace/Rehabilitate existing 8-inch sewer beginning at BC_B_1 along South 
Molalla Forest Road to BC_B_18. Includes 8” sewer line extending west to BC_B_10. 

o Project 19. Replace/Rehabilitate existing 8-inch sewer beginning at BC_C_71 along 
Meadowlawn Place to BC_C_59.  

o Project 20. Replace/Rehabilitate existing 8-inch sewer beginning at TL_A1_5, 
continuing to TL_A1_1 on East 8th Street, continuing east on East 8th Street until 
TL_A1_6, and then terminating at the clean-out at the end of Mathias Court. Additional 
inspections and TVing is required in subbasin TL_A1 to determine ultimate scope of 
repairs/replacement work.  

o Project 21. Replace/Rehabilitate existing 8-inch sewer beginning at TL_C2_11 along 
Explorer Avenue, continuing to TL_C2_6 along Escort Street, continuing to TL_C2_5 
along Bronco Avenue, and continuing along Glory Ln to TL_C2_1. Scope of work shall 
also include replace/rehabilitate existing 8-inch sewer beginning at TL_C2_15 along 
Probe Street terminating at TL_C2_16. Additional inspections and TVing is required in 
subbasin TL_C2 to determine ultimate scope of repair/replacement work. 

 
In addition to the above projects, the City should implement a CCTV program for the entire collection 
system over a five-year period (20% per year) and continue to repeat the TVing at five-year intervals.  
  
Pump Stations 
The collection system includes five pump stations, listed below. An analysis of each pump station was 
conducted to identify deficiencies and recommend improvements, if necessary, during the planning 
period. 
 

• Stowers Pump Station 
• South Molalla Pump Station 
• Steelhead and Coho Pump Station 
• Taurus Pump Station 
• East 5th and South Cole Pump Station 
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The pump station analysis concluded that the Taurus Pump Station and the South Molalla Pump station 
will require major upgrades during the planning period. The Taurus Pump Station requires frequent 
oversight, high repair and replacement costs, and consists of pumps that are overloaded during rain 
events. Installing a new submersible pump station, while using the existing wet well, is recommended. 
The South Molalla Pump Station is old and approaching the end of its design life. Continuing to operate 
the pump station in its current condition presents excessive risk of failure and sewage overflows. 
Installing a new submersible pump station is recommended. Improvements to the South Molalla Pump 
Station are classified as Phase 1, and scheduled to occur within the next five years. Improvements to the 
Taurus Street Pump Station are classified as Phase 2 improvements, and scheduled to occur in years 5-10.  
 
Improvement projects will also be required for the remaining pump stations during the planning period. 
As the pumps and controls age in the remaining pump stations (Stowers, Steelhead & Coho, and East 5th 
& South Cole), the pumps will eventually require replacement, controls will require upgrades and 
SCADA integration, and wet wells will require rehabilitation work. Improvement projects related to the 
Stowers, Steelhead & Coho, and East 5th & South Cole Pump Stations are categorized as Phase 2 
improvements and planned to occur in years 5-10.  
 
ES.6 Wastewater Treatment System 
 
Raw wastewater flows by gravity to a headworks system consisting of an automated fine screen, 
mechanical bar screen, and Parshall flume for flow measurement. Screened raw sewage flows by gravity 
to a 1.3 MG asphalt-concrete lined aerated lagoon designed with six aspirating aerators. Return Activated 
Sludge (RAS) is not returned to the aerated lagoon. 
 
A transfer pump station conveys wastewater from the aerated lagoon to the first of two facultative lagoons 
installed in series; which provide both treatment and storage. Lagoon #1 is 11.4 acres and has a maximum 
volume of 45 MG at a 12 ft water level. Lagoon #2 is approximately 13.6 acres and has a total volume of 
53 MG at a 12 ft water level. 
 
Tertiary treatment is provided by two dissolved air flotation units and four media filters. After filtration, 
calcium hypochlorite is used for disinfection, immediately prior to entering the chlorine contact basin. 
Disinfected effluent flows by gravity to the effluent pump station, where it is either land applied or 
discharged to the Molalla River, depending upon the time of year. 
 
Existing WWTP Condition 
 
The primary objective of the WWTP is to produce water quality in accordance with the NPDES Permit. 
The existing WWTP, because of several deficiencies and influent loads, frequently violates suspended 
solids concentration and mass load limits, and often discharges to the Molalla River during the summer 
months, in violation of the NPDES Permit. A summary of the major WWTP deficiencies is provided in 
Table ES.6.1. More detailed explanations of each unit process at the WWTP are summarized in Section 2.  
 

TABLE ES.6.1 
SUMMARY OF WWTP DEFICIENCIES 

 
Component Deficiency 
Headworks Undersized for current and future flows (PIF) 
  Excludes grit removal 
 Slide gates are difficult to remove 
  
Aerated Lagoon Undersized to initiate appreciable treatment 
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Component Deficiency 
  Aerated Lagoon Cont. Excessive sludge and grit accumulation1 
  Asphalt-concrete liner is cracked 

 No RAS 
 Limited operational control 
  Energy inefficient 
  Inadequate mixing 
  
Transfer Pump Station Undersized for future flows (PIF) 

  Facultative/Storage Lagoons2 Excessive solids accumulation 

 Undersized to achieve treatment objectives 
 Limited operational control to achieve discharge limits 
 Limited level control and withdrawal options 
  Dike erosion 
  Undersized transfer line between Lagoons # 1 and # 2 
  Inadequate storage for future flows 
 Periodic odors 
  
Dissolved Air Flotation Undersized given existing solids and hydraulic loading 
  DAF # 1 is in need of structural repairs 
 O&M intensive 
 No waste sludge treatment 
    
Gravity Filters Undersized given solids and hydraulic loading 
 O&M intensive 
 No waste sludge treatment 
  
Disinfection Tablet chlorination system safety concerns 
 High operational costs 
    
Chlorine Contact Basin No redundancy 
 Undersized based on current and future flows 
 Short circuiting 
  
Effluent Pump Station & Force Main Undersized for future flows3 
  
Outfall Undersized 
 Discharge monitoring station location is O&M intensive 
  
Land Application of Recycled Water Fail to comply with Class A recycled water discharge limits4 

 Insufficient liquid storage for existing flows 
 Insufficient liquid storage and land area for future flows 
  
Biosolids Management Solids are rarely wasted and continuously stored at WWTP 
 Dredging of solids is cumbersome 
 Excess solids in aerated lagoon and Lagoon #1 
 Disposing of solids is operationally intensive and expensive 
1. Solids (215 dry tons) were removed from the aerated lagoon during the development of this plan. 
2. Some solids (699 dry tons) were removed from lagoon #1 during the development of this plan. 
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3. Assumes no influent flow equalization. 
4. RWUP (Dyer Partnership, 2018) received DEQ approval in September 2018, based on Class C recycled water. 

 
The WWTP lacks adequate biosolids management systems. Sludge, including algal-alum sludge from the 
Dissolved Air Flotation (DAF) backwash, mainly settles and accumulates in the facultative/storage 
lagoons. Some sludge also settles in quiescent zones in the aerated lagoon. The majority of sludge settles 
near the inlet of Lagoon #1. Sludge resides in the lagoons for long periods of time, generally years, with 
little to no removal and disposal. While in the lagoons, sludge is passively and anaerobically digested, and 
gravity thickened. Biosolids in the lagoons are difficult to remove and dispose of; and are therefore 
infrequently removed and managed. As solids accumulate in the lagoons, they occupy valuable biological 
capacity, as well as restrict the ability of the City to store recycled water and modulate flows. 
 
In summary, the existing WWTP is unable to perform in accordance with the NPDES Permit. A major 
WWTP upgrade project is necessary to address widespread deficiencies, and serve a population projection 
of 16,977 in 2043. 
 
Permit Modification Applications 
 
The City is currently in the process of permit modification applications that requests an increase to the 
mass load allocation, as well as a discharge allowance when river conditions allow, which will typically 
allow the City to discharge to the Molalla River in May. Table ES.6.2 summarizes the proposed permit 
conditions and supporting justification.  
 

TABLE ES.6.2  
SUMMARY OF PROPOSED PERMIT CONDITIONS AND REASONING 

 

Parameter Proposed Permit Criteria Reasoning 

Flow 350 cfs Minimum flow so that dilution is sufficient to protect DO. 

Temperature Excess Thermal Load Allocation 
Replaces the 18°C discharge limitation with an Excess 
Thermal Load allocation for each of the months May, 
June and October as allowed by the Molalla River TMDL. 

BOD5 

30 mg/L (November-April),  

10 mg/L (May-October) 

This is consistent with other permits in the basin and DO 
modeling with the Streeter-Phelps equation 
demonstrated that that at a minimum ambient flow of 350 
cfs at Canby, this will have a minimal impact on DO in 
the river.  

TSS 

30 mg/L (November-April), 

 10 mg/L (May-October) 

This is consistent with other permits in the basin and our 
mass balance calculations demonstrated that at a 
minimum ambient flow of 350 cfs at Canby, this will not 
significantly increase the river TSS. 

Mass Load1 
(BOD5 and 

TSS) 

1,000 lb/day (November-April), 

190 lb/day (May-October) 

Based on 30/30 mg/L BOD5/TSS for November-April and 
10/10 mg/L for May-October. Based on wet weather 
design flow rate of 4.1 MGD, and dry weather flow rate of 
2.3 MGD. 

1. Monthly average mass load based on 2007 design documents. 
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Another permit modification application is necessary when the new WWTP is constructed. The future 
permit modification application should be based on future flows (2043) and Willamette Basin standards. 
Preliminary modeling was completed during the development of this plan, based on future flows and 
loads. Results from the modeling showed that future flows and loads will not significantly increase TSS 
and have a small impact on Dissolved Oxygen (DO) in the river.  
 
The status of the pending permit modification applications were unknown at the time that this 
WWFCSMP was developed. Accordingly, this WWFCSMP evaluates and presents recommendations for 
four potential future permit conditions, as summarized below, and in Figure ES.6.1. 
 

1. Permit Scenario #1 (PS #1). No permit modifications. 
 
2. PS #2. Mass load increase is not approved by DEQ, but conditional May discharge is 

allowed.  
 
3. PS #3. Mass load increase is approved, but conditional May discharge is not allowed. 
 
4. PS #4. Mass load increase is approved and conditional May discharge is allowed. 

 
FIGURE ES.6.1 

NPDES PERMIT SCENARIOS 
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WWTP Improvements and Expansion 
 
The existing WWTP is deficient in preliminary treatment, secondary treatment, tertiary treatment, solids 
treatment, and effluent disposal systems. Each major wastewater process area was reviewed with a 
minimum of three alternatives. The alternatives were examined based on initial capital costs, Operation 
and Maintenance (O&M) expenditures, footprint, repair and replacement costs, and salvage value. The 
alternative with the lowest life cycle cost that also satisfied footprint requirements and other 
considerations was selected for each item. A summary of the WWTP improvement and expansion 
projects is provided in Table ES.6.3. 

 
TABLE ES.6.3 

SUMMARY OF WWTP IMPROVEMENTS AND EXPANSION 
 

Item  Description  

Influent Screen Expansion Install additional 1/4" fine screen in the currently unused channel. The new fine 
screen will have a capacity of 9.25 MGD. 

Grit Removal Install a new vortex grit removal system. The grit removal system will have a 
capacity of 12.5 MGD. 

Flow Equalization Basin 
Convert approx. half of the existing aerobic lagoon into an influent flow equalization 
basin. Improvements include a new concrete basin. Remaining half of equalization 
basin will be filled in.  

Transfer Pump Station & 
Force Main 

The transfer pump station will be upgraded with new pumps, VFDs, and controls. 
The existing control building will be used to house the new controls. 

Sequencing Batch Reactor 
(SBR) 

A new four cell SBR system will be installed. The SBR will include fine bubble 
differs, decanters, blowers, controls, SCADA systems, and be capable of achieving 
< 10/10 BOD5/TSS and < 2 mg/L ammonia.  

Tertiary Filtration 
A new disk filtration system will be installed if a mass load increase is not approved 
(PS #1 and PS #2). The tertiary filter will consist of a rotating disk filtration system 
sized for peak decant rate of the SBR. Target effluent quality of < 4 – 5 mg/L TSS. 

Lagoon Dredging, 
Dewatering & Disposal 

To facilitate the utilization of the existing lagoons as recycled water storage, the 
solids will be dredged, dewatered, and disposed; all after the commissioning of the 
new WWTP and supporting systems. 

Aerobic Digester A new aerobic digester, with diffusers for mixing and aeration, will be installed. The 
aerobic digester will be sized for > 60 days SRT. Total volume is 1.2 MG.  

Biosolids Processing 
Facility 

A new biosolids dewatering screw press and dry storage bay will be constructed. 
The biosolids screw press will have a capacity of 360 lbs/hour.  

Disinfection (HS/UV) 
A UV disinfection system will be constructed to disinfect the effluent from the SBR 
prior to discharging to the Molalla River outfall. A new sodium hypochlorite system 
will be provided to disinfect recycled water prior to land application. 

Recycled Water Storage 
Improvements 

The existing lagoons (#1 and #2) will be repurposed to serve as recycled water 
storage. Dike improvements are required to repair erosion deficiencies. The 
lagoons will also be lined with a new hypalon liner.  

Recycled Water Storage 
Expansion Systems1 

Additional recycled water storage infrastructure is required if the City is unable to 
secure permit modifications. For PS #1, an additional 35 acres of storage is 
required. For PS #2 and PS #3, an additional 10 acres is required.  
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Item  Description  

Discharge Monitoring 
Station Improvements 

The discharge monitoring station is capacity limited. Improvements will be 
completed to convey peak flows.  

Misc. Equipment 
A new standby generator and automatic transfer switch will be installed to serve 
the SBR, disinfection systems, and critical ancillary facilities. A new truck with 
spreader will be purchased for biosolids land application. 

Effluent Pump Station 
Upgrade & Expansion 

The existing effluent pumps will be replaced and the third effluent pump will be 
installed in the effluent pump station.   

Site Structures A new controls building will be constructed to house the blowers and controls for 
the new SBR, including biosolids management controls and systems. 

Site Improvements & 
Yard Piping 

Civil site work, including plumbing, grading, drainage, paving, landscaping, and 
restoration, to support the improvements listed above, are also required. 

1. Approximate lagoon surface area based on 6 ft water depth. 
 
ES.7 Effluent Disposal Systems 
 
Molalla River Outfall 001 
 
Effluent disposal is a major problem with the City’s wastewater management systems. Based on the 
current permit, from November 1 to April 30, effluent must be discharged to the Molalla River. Mass load 
effluent limits for Biochemical Oxygen Demand (BOD5) and TSS are based on the average wet weather 
design flow to the facility which equaled 1.92 Million Gallons per Day (MGD). As reported in the 2000 
Wastewater Facilities Plan, the Average Wet Weather Flow (AWWF) for 1999 was 1.85 MGD. With 
consistent development and increase in flows, not surprisingly, actual flows are frequently significantly 
greater than the permitted wet weather design flows, resulting in recurrent permit violations (mass load) 
and challenges to discharging effluent at rates necessary to prevent discharging to the Molalla River 
during the summer months.  
 
Proposed Permit Modification Application #1 
 
The City recently submitted an NPDES Permit modification application based on the Willamette Basin 
standards and flow data from the existing WWTPs 2007 design documents. The NPDES Permit should be 
based on the Willamette Basin standards of 30 mg/L BOD5/TSS (monthly) and 45 mg/L BOD5/TSS 
(weekly). Flows from the 2007 design documents are presented in Table ES.7.1. 
 

TABLE ES.7.1 
2007 DESIGN DOCUMENT FLOWS 

 
Parameter 2005 (MGD) 2015 (MGD) 2025 (MGD) 

ADWF 0.8 1.1 1.4 
MMDWF 1.28 1.7 2.3 
AWWF 1.3 2.3 3.0 

MMWWF 2.04 3.1 4.1 
PDF 7.06 8.5 10.3 

1. Derived from Tetra Tech/KCM 2007 Wastewater Treatment Plant 
Improvements Drawings. 
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The interim permit limits should be based on the following: 
 

1. May 1 – October 31: During this period the permittee must comply with the limits in 
Table ES.7.2 while discharging to waters of the state. Discharge may not commence until 
gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the 
previous seven-day-period is less than 350-cfs.  
 

2. November 1 – April 30: During this time period the permittee must comply with the 
limits in Table ES.7.2 while discharging to waters of the state. 
 

3. During the term of this permit, the effluent quality must comply with the limits in the 
following table: 
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TABLE ES.7.2 
PROPOSED NPDES PERMIT LIMITS 

 

Parameter Units Average 
Monthly Average Weekly Daily 

Maximum 

BOD5 (May 1 – October 31) 
mg/L 10 15 - 

lbs/day 190 290 380 
% removal 85 - - 

TSS (May 1 – October 31) 
mg/L 10 10 - 

lbs/day 190 290 380 
% removal 85 - - 

BOD5 (November 1 – April 30) 
mg/L 30 45 - 

lbs/day 1000 1500 2000 
% 85 - - 

TSS (November 1 – April 30) 
mg/L 30 45 - 

lbs/day 1000 1500 2000 
% 85 - - 

pHb SU Between 6.0 and 9.0 
Design Effluent Flow 
Dry Season MGD 2.30 - - 

Design Effluent Flow 
Wet Season MGD 4.10   

Total Residual Chlorinec mg/L 0.07 - 0.18 
E. coliad MPN/100 ml 126 - 406 
Ammonia mg/L 16.7 - 25.9 
Excess Thermal Load (May) Shall not exceed a 7-day moving average of the daily excess 

thermal loads of 77.95 million kcals/day. 
Excess Thermal Load (June) Shall not exceed a 7-day moving average of the daily excess 

thermal loads of 72.38 million kcals/day. 
Excess Thermal Load (July, 
August, September) 

No Thermal Load Available – Effluent temperature must be 
less than 16°C. 

Excess Thermal Load (October) Shall not exceed a 7-day moving average of the daily excess 
thermal loads of 42.43 million kcals/day. 

Dilution 
Discharge may not commence until gauged stream flow 
exceeds 350-cfs and will cease when the average stream flow 
for the previous seven-day-period is less than-350-cfs. 

Notes: 
a. No single E. coli sample may exceed 406 organisms per 100 mL. The permittee may take at 

least 5 consecutive re-samples at 4-hour intervals beginning within 48 hours after the original 
sample was taken and the geometric mean of the 5 re-samples is less than or equal to 126 E. 
coli organisms/100 mL to demonstrate compliance with the limit. 

b. May not be outside the range of 6.0 to 9.0 S.U. 
c. DEQ has established a minimum Quantitation Limit of 0.05 mg/L for Total Residual Chlorine. In 

cases where the average monthly or maximum daily limit for Total Residual Chlorine is lower 
than the Quantitation Limit, DEQ will use the reported Quantitation Limit as the compliance 
evaluation level. 

d. Reported as a monthly geometric mean. 

 
4. Additional information for the limits in the previous table. 

a. The BOD5 concentration limits are considered equivalent to the minimum design 
criteria for BOD5 specified in OAR Chapter 340, Division 41.  
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b. Mass Load limits for winter time discharge are based on 4.10 MGD. Mass load 
limits for the summer time are based on 2.3 MGD. 

 
Proposed Permit Modification Application #2 
 
When the new projected WWTP is constructed, it is recommended that the City submit another permit 
modification application to DEQ, with water modeling justifying the proposed limits, based on future 
flows. Critical elements of the proposed future permit, based upon future flows, are summarized below 
and in Table ES.7.3. 
  

1. May 1 – October 31: During this period the permittee must comply with the limits in 
Table ES.7.3 while discharging to waters of the state. Discharge may not commence until 
gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the 
previous seven-day-period is less than 350-cfs.  

 
2. November 1 – April 30: During this time period the permittee must comply with the 

limits in Table ES.7.3 while discharging to waters of the state. 
 

3. During the term of this permit, the effluent quality must comply with the limits in the 
following table: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



City of Molalla  Section ES 
Wastewater Facility and Collection System Master Plan Executive Summary 
 

The Dyer Partnership Engineers & Planners, Inc. Draft ES-16 

TABLE ES.7.3 
FUTURE PROPOSED NPDES PERMIT 

 

Parameter Units Average 
Monthly Average Weekly Daily 

Maximum 

BOD5 (May 1 – October 31) 
mg/L 10 15 - 

lbs/day 271 407 542 
% removal 85 - - 

TSS (May 1 – October 31) 
mg/L 10 10  

lbs/day 271 407 542 
% removal 85 - - 

BOD5 (November 1 – April 30) 
mg/L 30 45 - 

lbs/day 1326 1989 2652 
% 85 - - 

TSS (November 1 – April 30) 
mg/L 30 45 - 

lbs/day 1326 1989 2652 
% 85 -  

pHb SU Between 6.0 and 9.0 
Design Effluent Flow 
Dry Season MGD 3.25 - - 

Design Effluent Flow 
Wet Season MGD 5.30 - - 

Total Residual Chlorinec mg/L 0.07 - 0.18 
E. coliad MPN/100 ml 126 - 406 
Ammonia mg/L 16.7 - 25.9 

Excess Thermal Load (May) Shall not exceed a 7-day moving average of the daily excess 
thermal loads of 77.95 million kcals/day. 

Excess Thermal Load (June) Shall not exceed a 7-day moving average of the daily excess 
thermal loads of 72.38 million kcals/day. 

Excess Thermal Load (July, 
August, September) 

No Thermal Load Available – Effluent temperature must be less 
than 16°C. 

Excess Thermal Load (October) Shall not exceed a 7-day moving average of the daily excess 
thermal loads of 42.43 million kcals/day. 

Dilution 
Discharge may not commence until gauged stream flow exceeds 
350-cfs and will cease when the average stream flow for the 
previous seven-day-period is less than-350 cfs. 

Notes: 
a. No single E. coli sample may exceed 406 organisms per 100 mL. The permittee may take at least 5 

consecutive re-samples at 4-hour intervals beginning within 48 hours after the original sample. was 
taken and the geometric mean of the 5 re-samples is less than or equal to 126 E. coli 
organisms/100 mL to demonstrate compliance with the limit. 

b. May not be outside the range of 6.0 to 9.0 S.U. 
c. DEQ has established a minimum Quantitation Limit of 0.05 mg/L for Total Residual Chlorine. In 

cases where the average monthly or maximum daily limit for Total Residual Chlorine is lower than 
the Quantitation Limit, DEQ will use the reported Quantitation Limit as the compliance evaluation 
level. 

d. Reported as a monthly geometric mean. 
 

 
4. Additional information for the limits in the above table. 

a. The BOD5 concentration limits are considered equivalent to the minimum design 
criteria for BOD5 specified in OAR Chapter 340, Division 41.  

 
b. Mass load limits for summer time discharge are based on 3.25 MGD. 
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c. Mass Load limits for winter time discharge are based on 5.30 MGD. 
 
Recycled Water Outfall 002 
 
In addition to addressing problems associated with the Molalla River outfall, the City needs to expand its 
recycled water disposal systems. The expansion of recycled water storage systems is dependent on the 
future mass load allocation, and whether or not the City is allowed to discharge to the Molalla River in 
May, or other summer months based on acceptable river conditions. Table ES.7.4 summarizes existing 
and additional land area requirements based on future (2043) conditions. 
 

TABLE ES.7.4 
LAND APPLICATION AREA REQUIREMENTS 

EXISTING AND FUTURE ADDITIONAL AREA (2043) 
 

Item Permit Scenario 
PS #1 PS #2 PS #3 PS #4 

Existing Irrigation Area (Acres) 444.5 444.5 444.5 444.5 
Additional Irrigation Area (Acres) ~400 to 650 ~150 to 275 ~100 to 250 ~0 to 100 

Total Acreage (Acres) ~844.5 to 1,095.5 ~594.5 to 719.5 ~544.5 to 694.5 ~444.5 to 544.5 
 
Recycled Water Irrigation and Land Application Sites 
 
To accommodate future flows resulting from population projections, the City must begin to actively 
identify additional agricultural lands, near the WWTP or existing disposal sites that could be used for 
recycled water application. Large land area requirements are required if the City is unsuccessful at 
securing NPDES permit modifications, as indicated in Table ES.7.4. 
 
The City will land apply recycled water in accordance with the DEQ approved Recycled Water Use Plan 
(Dyer Partnership, 2018). The DEQ approved Recycled Water Use Plan is predicated on the use of Class 
C water, in accordance with DEQ requirements. The new WWTP will be designed to produce Class B 
recycled water. Accordingly, in the future, the City has the option of amending the Recycled Water Use 
Plan based on Class B setbacks.  
 
Based on population projections and the current inability to discharge recycled water at rates necessary to 
satisfy a water balance, the City must also expand its irrigation output during the summer. In the past, the 
City has not irrigated at acceptable rates during the summer months. Some of the irrigation restrictions 
were due to unnecessary restrictions imposed by the City’s Consolidated Recycled Water Use Plan 
(2015). The RWUP (The Dyer Partnership, 2018), approved in September 2018, eliminates burdensome 
requirements of the preceding Consolidated Recycled Water Use Plan (2015), and allows the City to 
dispose more recycled water during the summer. The City must also expand its labor and irrigation 
systems, evaluate the efficacy of automated irrigation systems; all to facilitate the application of recycled 
water throughout the summer months, especially in July and August.  
 
ES.8 Biosolids Disposal 
 
The City does not currently have adequate sites for the land application of Class B biosolids. The 
recommended upgrades include the construction of a new aerobic digester, a new biosolids dewatering 
screw press, and dry storage in a bay adjacent to the proposed building. The City will need to update their 
Biosolids Management Plan (BMP), continue to expand their land application program, and use landfill 
disposal as necessary in the interim.  
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ES.9 Recommendations and Costs 
 
The recommended capital improvement projects, relative to the existing collection system and WWTP, 
are summarized in this section.  
 
Collection System Improvements 
 
Based on the financial capabilities of the City and severity of deficiencies, the projects are prioritized and 
separated into three phases. Phase 1 projects will be completed in the next five years. Phase 2 projects 
will be completed in years 5-10. Phase 3 projects will be completed in years 10-20. Conservatively, all 
costs assume complete pipe and manhole replacement. Replacement versus rehabilitation should be 
evaluated on a case-by-case basis, early in the design phase. Cost estimates are presented in Table ES.9.1. 
 

TABLE ES.9.1 
COST ESTIMATES FOR SEWER MAIN REPLACEMENT/REHABILITATION PROJECTS 

 
Project No. Phase Length (ft) Construction Cost Total Project Cost 

1 1 850  $333,700   $457,700  
2 1 1100  $478,200   $654,200  
3 1 1300  $540,200   $740,200  
4 1 1300  $471,200   $645,200  
5 1 1300  $489,200   $669,200  
6 1 2300  $868,200   $1,187,200  
7 1 600  $230,200   $316,200  

Subtotal Phase 1  $3,410,900   $4,669,900  
8 2 1900  $810,200   $1,108,200  
9 2 1350  $552,700   $755,700  

10 2 1000  $401,200   $550,200  
11 2 600  $255,200   $350,200  

Subtotal Phase 2  $2,019,300   $2,764,300  
12 3 700  $311,200   $426,200  
13 3 2200  $818,200   $1,118,200  
14 3 750  $305,700   $418,700  
15 3 500  $248,200   $340,200  
16 3 800  $332,200   $454,200  
17 3 750  $301,700   $413,700  
18 3 1800  $584,200   $798,200  
19 3 600  $273,200   $374,200  
20 3 1150  $496,700   $679,700  
21 3 2500  $997,200   $1,362,200  

Subtotal Phase 3  $4,668,500   $6,385,500  
Total  $10,098,700   $13,819,700  

 
Annual costs for implementing a CCTV program for the entire collection system over a five-year period 
(20% per year) are included in Table ES.9.2.  
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TABLE ES.9.2 
ANNUAL TV PROGRAM COST ESTIMATE 

 
Item  Total Cost 
Annual CCTV Program $65,000 
Total $65,000 

 
Cost estimates for the proposed pump station improvement projects are summarized in Table ES.9.3. The 
South Molalla Pump Station improvement project is classified as a Phase 1 project, and scheduled to 
occur within the next five years. All other pump station improvement projects are categorized as Phase 2 
improvements, and will occur in years 5-10.  
 

TABLE ES.9.3 
PUMP STATION IMPROVEMENTS COST ESTIMATES 

 
Project  Phase Construction Cost Total Project Cost 
S. Molalla Pump Station 1  $491,500  $672,500 
Taurus Pump Station  2  $269,000   $369,000  
Stowers Pump Station  2  $150,000   $206,000  
Steelhead & Coho Pump Station 2  $150,000   $206,000  
East 5th & South Cole Pump Station  2  $150,000   $206,000  

Total   $1,210,500   $1,659,500  
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WWTP Improvements and Expansion 
 
Capital costs for the recommended projects and for each potential future permit condition (PS #1, PS #2, 
PS #3, and PS #4), are summarized in Table ES.9.4.  
 

TABLE ES.9.4 
WWTP IMPROVEMENTS AND EXPANSION COST ESTIMATES  

 

Item 
Total Cost  

PS #1 
Total Cost  

PS #2 
Total Cost  

PS #3 
 Total Cost  

PS #4 
Influent Screen  $485,355   $485,355   $485,355   $485,355  
Grit Removal  $901,000   $901,000   $901,000   $901,000  
Flow Equalization Basin  $1,190,000   $1,190,000   $1,190,000   $1,190,000  
Transfer Pump Station  $844,000   $844,000   $844,000   $844,000  
SBR  $6,707,000   $6,707,000   $6,707,000   $6,707,000  
Tertiary Filtration  $2,387,000   $2,387,000   -   -  
Lagoon Desludging & Disposal  $3,875,000   $3,875,000   $3,875,000   $3,875,000  
Aerobic Digester  $3,332,000   $3,332,000   $3,332,000   $3,332,000  
Biosolids Processing Facility  $1,867,000   $1,867,000   $1,867,000   $1,867,000  
Disinfection (HS/UV)  $1,460,500   $1,460,500   $1,460,500   $1,460,500  
Recycled Water Storage Improvements  $3,348,857   $3,348,857   $3,348,857   $3,348,857  
Recycled Water Storage Expansion $13,478,000   $4,356,000   $4,356,000   -  
Recycled Water Irrigation Expansion   $2,010,000   $1,170,000   $1,110,000   $413,000  
Discharge Monitoring Station   $415,000   $415,000   $415,000   $415,000  
Misc. Equipment  $750,000   $750,000   $750,000   $750,000  
Effluent Pump Station Upgrade and Expansion  $697,000   $697,000   $697,000   $697,000  
Site Structures  $1,170,000   $1,170,000   $1,170,000   $1,170,000  
Site Improvements and Yard Piping  $2,519,000   $2,519,000   $2,519,000   $2,519,000  
      

 WWTP Construction Estimate Total $47,437,000  $37,475,000  $35,028,000   $29,975,000  
Engineering - Design - Bidding Services  $4,744,000   $3,748,000   $3,503,000   $2,998,000  

Engineering - Construction Services  $4,744,000   $3,748,000   $3,503,000   $2,998,000  
Land Acquisition   $1,500,000   $1,500,000   $1,500,000   $-    

Value Analysis and Value Engineering  $225,000   $225,000   $225,000   $225,000  
Contingency (15%)  $7,116,000   $5,622,000   $5,255,000   $4,497,000  

Environmental Report  $125,000   $125,000   $125,000   $100,000  
Wetland Mitigation  $100,000   $100,000   $100,000   $100,000  

Review Fees  $15,000   $15,000   $15,000   $15,000  
Permitting  $150,000   $150,000   $150,000   $150,000  

Administration & Legal  $300,000   $300,000   $300,000   $150,000  
WWTP Total Project Estimate $66,456,000  $53,008,000  $49,704,000   $41,208,000  

 
The total present worth costs, in 2018 dollars, for WWTP improvements are summarized in Table ES.9.6. 
 

TABLE ES.9.5 
WWTP IMPROVEMENTS  

TOTAL PRESENT WORTH ESTIMATE (2018 DOLLARS) 
 

Item 
Total Cost  

PS #1 
Total Cost  

PS #2 
Total Cost  

PS #3 
 Total Cost  

PS #4 
WWTP Total Project Cost Estimate  $66,456,000   $53,008,000   $49,704,000   $41,208,000  
WWTP O&M Total Present Worth  $17,264,000   $16,534,000   $16,286,000   $15,555,000  

WWTP Total Present Worth  $83,720,000   $69,542,000   $65,990,000   $56,763,000  
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Total Project Costs 
 
The total project costs, in 2018 dollars, for Phase 1 collection system improvements, Phase 1 pump 
station improvements, and various WWTP improvements scenarios are summarized in Table ES.9.6. 
 

TABLE ES.9.6 
TOTAL PROJECT COSTS (2018 DOLLARS) 

 

Item 
Total Cost  

PS #1 
Total Cost  

PS #2 
Total Cost  

PS #3 
 Total Cost  

PS #4 
Collection System Improvements – Phase 1  $4,669,900   $4,669,900   $4,669,900   $4,669,900  
Pump Station Improvements – Phase 1  $672,500   $672,500   $672,500   $672,500  
WWTP Total Project Cost Estimate  $66,456,000   $53,008,000   $49,704,000   $41,208,000  
Total Project Cost Estimate  $71,798,400   $58,350,400   $55,046,400   $46,550,400  

 
Because funding acquisition and design of improvements will generally require approximately three years 
to complete, the total projected costs in three years (2021), assuming an annual inflation factor of 3%, is 
shown in Table ES.9.7. 
 

TABLE ES.9.7 
TOTAL PROJECT COST (2021 DOLLARS) 

 

Item 
Total Cost  

PS #1 
Total Cost  

PS #2 
Total Cost  

PS #3 
 Total Cost  

PS #4 
Collection System Improvements – Phase 1  $5,103,000   $5,103,000   $5,103,000   $5,103,000  
Pump Station Improvements – Phase 1  $735,000   $735,000   $735,000   $735,000  
WWTP Total Project Cost Estimate  $72,619,000   $57,924,000   $54,313,000   $45,030,000  
Total Project Cost Estimate  $78,457,000   $63,762,000   $60,151,000   $50,867,000  

 
ES.10 Financing 
 
Some level of outside funding assistance in the form of grants or low-interest loans will likely be 
necessary to make the proposed improvement projects affordable for the City of Molalla and its citizens. 
In evaluating loans, grants, and local programs, the primary objective is to select a program, or a 
combination of programs, that are most applicable and available for the intended project. It is 
recommended that the City undertake efforts to secure funding in the form of grants, if available, and low 
interest loans. To achieve this goal, a “One-Stop” meeting with the funding agencies is recommended as 
soon as the City establishes a firm commitment as to the schedule and the extent of their capital 
improvements. An initial “One-Stop” meeting was conducted during the development of this plan. 
However, once the requirements of the NPDES permit are solidified, additional meetings with funding 
agencies will be required to facilitate funding requirements for infrastructure improvements.  
 
A brief description of the major federal and state funding programs that are typically utilized to assist 
qualifying communities in the financing of infrastructure improvement programs is provided in Section 6. 
The primary funders of wastewater infrastructure in Oregon are the State Revolving Fund and United 
States Department of Agriculture (USDA) Rural Development. 
 
Most state and federal grant programs, with which the supply is constantly diminishing, require that the 
project address a chronic DEQ issued violation or order and meet or exceed a predetermined user fee 
before the project is eligible for grant funding. Among other evaluation methods, USDA Rural  
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Development evaluates sewer user rates and expects local rates to be at or above that of similar 
communities before the project is grant eligible. The City’s median household income is also a factor, as 
grants are typically only available for low income communities.  
 
Understanding the City’s existing rate structure, the additional costs incurred resulting from future 
incurred debt retirement, and O&M expenditures associated with impending improvements is necessary. 
Existing wastewater rates are derived based on a base rate and water consumption. Based on a winter 
water consumption of 150 gpd per Equivalent Dwelling Unit, or approximately 600 cubic feet of monthly 
water use, the average residential sewer bill is approximately $57.31/month. The average wastewater rate 
(residential) as a percentage of the Median Household Income (MHI) $55,534 is 1.2%. Based on a Single 
Family Residence (SFR) usage rate, the City has 3,272 EDUs. Changes to the City’s rate structure will be 
required, and a Sewer Rate Study will be prepared to establish rates to sufficiently fund future capital 
replacement and improvement needs, provide sufficient revenues for Operation and Maintenance, and 
maintain an adequate reserve fund. 
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1.1 Introduction and Location 
 
Purpose 
  
The purpose of this Wastewater Facility and Collection System Master Plan (WWFCSMP) is to provide 
the City of Molalla (City) with a comprehensive wastewater utility planning document. This WWFCSMP 
provides guidance for the following: 
 

• Identifying potential improvements and management options. 
 

• Repairing aging infrastructure. 
 

• Addressing current sizing needs. 
 

• Serving as a planning document to meet reasonable long-term growth within the City. 
 

• Addressing regulatory requirements for health, sanitation and security. 
 

• Assisting the City in evaluating available funding for financing improvements. 
 
The City’s wastewater collection system consists of approximately 160,299 lineal feet of gravity 
collection pipes, 4,376 lineal feet of pressure sewer mains, 534 manholes and five pump stations. The 
City’s wastewater treatment plant is comprised of an influent fine screen, aerated lagoon, two 
facultative/storage lagoons, tertiary treatment, and disinfection. Effluent is discharged to the Molalla 
River from November 1st to April 30th. Recycled water is land applied from May 1st to October 31st.  
 
The City and Oregon Department of Environmental Quality (DEQ) entered into a Mutual Agreement 
Order (MAO) that establishes a schedule under which the City must bring the wastewater treatment 
system into National Pollutant Discharge Elimination System (NPDES) Permit compliance. This 
WWFCSMP is part of the MAO required projects and identifies alternatives for improving the wastewater 
collection and treatment system.  
  
Objectives 
 
In order to protect the public health and welfare within the planning area and to improve water quality, 
the overall objectives of this WWFCSMP are to: 

 
• Evaluate the condition of the existing collection system and assess its capacity, identifying 

current system deficiencies. 
 
• Estimate current and projected wastewater flows and loads from within the current City Urban 

Growth Boundary (UGB). 
 
• Develop potential wastewater collection system improvements to correct existing problems and to 

serve existing and future development within the City Limits consistent with DEQ regulations 
and requirements. 
 

• Fulfill the engineering planning document requirements of the DEQ Clean Water State Revolving 
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Fund (CWSRF), Oregon Business Development Department (OBDD) Infrastructure Finance 
Authority (IFA), and United States Department of Agriculture (USDA) Rural Development (RD). 

 
• Provide cost estimates and phasing recommendations for the recommended improvements. 

 
• Provide recommendations for improvements to the wastewater treatment facility that will (once in 

operation) meet the conditions of the NPDES waste discharge permit, comply with Total 
Maximum Daily Load (TMDL), and provide treatment capacity for future growth. The planning 
period for this study will be through the year 2043 for these objectives. Municipal treatment and 
pumping equipment is typically designed for a 20-year life. A longer planning period allows 
additional time for planning, securing funding, design, and construction, to the facilities before 
becoming operational. Many improvements last well beyond the 20-year design life. 

 
Previous Studies and Information 
 
The following studies, reports and other sources of information have been used in preparation of this 
WWFCSMP: 
 

• Consolidated Recycled Water Use Plan, City of Molalla, Oregon (Brown and Caldwell, 2015) 
 

• Comprehensive Plan, Molalla, Oregon (2014) 
 

• Wastewater Treatment Plant Technical Assistance Visit, City of Molalla, Oregon (Paul Kennedy / 
DEQ, 2013) 
 

• Biosolids Management Plan, City of Molalla, Oregon (Jon Patrick, 2013) 
 

• Wastewater Treatment Plant Improvements, City of Molalla, Oregon (Tetra Tech / KCM, 2007) 
 

• Wastewater Treatment Plant Improvements, City of Molalla, Oregon (Tetra Tech / KCM, 2002) 
 

• Molalla Wastewater Facility Plan (Tetra Tech / KCM, 2000) 
 

• Wastewater System Facility Plan, Review Draft, City of Molalla, Oregon (EAS, 1996) 
 

• Highway 211 Sanitary Sewer Improvements – Bear Creek to Molalla Avenue “As-Built,” City of 
Molalla, Oregon (DeHaas, 1995) 
 

• Toliver / Bear Creek Sanitary Sewer Diversion “As-Built.” City of Molalla, Oregon (DeHaas, 1991) 
 

• Bear Creek Interceptor “As-Built,” City of Molalla, Oregon (DeHaas, 1988) 
 

• East Main Street Sewer Extension, City of Molalla, Oregon (Westech, 1979) 
 

• Sewage Treatment Plant (Schedule T) and Trunk Sewer (Schedule S), City of Molalla, Oregon 
(Westech, 1977) 
 

• Sewage Collection System, City of Molalla, Oregon (Clark & Groff, 1954) 
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Scope of Study 
 
The scope of the City of Molalla WWFCSMP is intended to address problems and deficiencies within the 
collection system and at the WWTP, and to comply with the applicable requirements of the DEQ.  
 
This report is developed in accordance with the guidelines set forth in “Preparing Wastewater Planning 
Documents and Environmental Reports for Public Utilities Financed by Infrastructure Finance Authority, 
Oregon Department of Environmental Quality, Rural Community Assistance Corporation, and United 
States Department of Agriculture.” A brief summary of the scope of this study is outlined below: 
 

• Study Area Characteristics. Study area characteristics were identified; they include both 
physical and socioeconomic conditions. City population and land use are addressed and projected 
into the future. 
 

• Basis of Planning. Applicable regulatory requirements were identified and addressed, including 
the City’s MAO with DEQ, management plans, current and future treatment criteria, and 
discharge standards. The present design capacity of the City's conveyance system and treatment 
plant was estimated to assess the present and future operation of wastewater facilities. 
 

• Future Design Conditions and Considerations. Wastewater characteristics were identified in 
terms of loads, flows, and strength during various times of the year. Future characteristics were 
projected to establish capacity requirements. Flows were addressed for both dry period and wet 
period conditions, and unit design values were established. Future wastewater characteristics 
were projected. 
 

• Existing System Evaluation. Existing wastewater facilities were investigated in detail. Data was 
collected on the existing wastewater collection and treatment systems from such sources as 
operating records, conversations with City Staff, onsite investigation, maps, as-built records and 
other pertinent documentation. Existing facilities were evaluated in terms of location, sizing, 
capacity, condition, limitations, and performance. Consideration was given to the manner in 
which existing facilities could be utilized in the future. The Infiltration and Inflow (I/I) 
contribution to the wastewater flow was evaluated based on past and recent I/I investigations and 
historic plant operating data. 
 

• Evaluate Improvement Alternatives. Alternatives were identified for conveyance and 
treatment. Unfeasible options were dismissed, and a limited number of selected alternatives were 
established and evaluated in detail. 
 

• Recommendations and Capital Improvement Plan. A recommended plan was formulated 
which will enable the City to meet the present and future demands and requirements of their 
wastewater facilities. This plan includes preliminary design data, capital improvement and 
operational costs, a project schedule, and a preliminary financing strategy. 

 
Authorization 
 
The City of Molalla authorized Project Delivery Group, LLC to proceed with this Wastewater Facility 
and Collection System Master Plan in August of 2017. Project Delivery Group, LLC engaged the services 
of The Dyer Partnership to lead this effort.  
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Location and Limits 
 
The City of Molalla is a fast growing rural community located in the southwest section of Clackamas 
County. The City is approximately 14 miles south of Oregon City via State Highway 213, approximately 
25 miles northeast of Salem, and approximately 27 miles southeast of Portland. The surrounding area 
around the City of Molalla is generally used for agricultural purposes.  
 
Highway 213 runs north-south through the western end of the City, and Highway 211 runs east-west 
through the midsection of the City. Bear Creek, a tributary of the Pudding River, flows west and is 
located immediately south of the City. The Molalla River is located about a mile east of the City’s current 
urban growth boundary (UGB). Figure 1.1.1 illustrates the location of the City. 
 

FIGURE 1.1.1 
CITY LOCATION 

 

 
 

 
The City of Molalla owns and operates its own municipal wastewater collection and treatment system. 
The system consists of a gravity flow collection system with five pump stations and a wastewater 
treatment plant. The service area for this study is defined by the land use plan map, as defined in the 
City’s 2014 Comprehensive Plan. The Comprehensive Land Use Plan Map is illustrated in Figure 1.1.2. 
The City currently serves most of the constituents within the existing City limits and anticipates the 
expansion of the City limits through property annexation. This study is based on 20-year population 
projections and realistic UGB growth possibilities furnished by the City. 

CITY OF 
MOLALLA 
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Land Use 
 
The City of Molalla’s most recent Comprehensive Plan was published in 2014. A copy of the City’s 
zoning map, as published in the 2014 Comprehensive Plan, is included in Appendix B. The City is 
primarily zoned residential, with a downtown commercial center and an industrial area to the south and 
southwest.  

 
1.2 Environmental Resources  
 
The following provides information about the environmental resources in and around the City of Molalla.  
 
Climate 
 
The Molalla area has a temperate maritime climate with dry, moderately warm summers and wet, mild 
winters. The prevailing winds are from the west and northeast in the summer and from the south and the 
southwest in the winter. Periods of easterly winds bring cold, clear weather in winter and exceptionally 
dry, hot weather in the summer. About 60 percent of the annual precipitation occurs from November 
through February while only about 10 percent occurs from June through September. Winter temperatures 
below 10 degrees and summer temperatures above 100 degrees are infrequent. Snowfall records are not 
kept for the City of Molalla, however Salem is the nearest City where records are kept. Salem averages 
6.2 inches of snow per year. 
 
Precipitation data was obtained from National Oceanic and Atmospheric Administration (NOAA) 
National Centers for Environmental Information. The mean annual precipitation for Station 
USC00355681 from 1981 to 2010 is 47.41 inches. The wettest month is typically November (7.04 
inches), followed closely by December (6.9 inches). Precipitation data is included in Appendix B.  
 
Historical Resources  
 
William Russell took up the first land claim in 1840. The fertile soil, ample water and rich grasses of the 
Willamette Valley soon lured other settlers to follow. Soon the land, once the favorite hunting ground of 
the Native American, was under cultivation. Ten years later on April 9, 1850, the first Post Office was 
established near the present site of Liberal, approximately three miles to the north of the City. The Post 
Office was discontinued at Liberal in 1851. Records do not give the exact location, but it is assumed on 
December 7, 1868 the Post Office was reestablished in the City of Molalla. 
 
Legend has it that two pioneer trails, east-west and north-south, met at the present intersection of 
Molalla Avenue and Main Street, and naturally by 1856 the Molalla area was a thriving agricultural 
center with the first school and a general store opening a year later. The City of Molalla developed rapidly 
as an important trade center and later, as a lumber manufacturing town. 
 
The year 1913 seemed to be the magical year for the Molalla area; the first railroad, the Willamette 
Valley Southern, steamed through town. With the railroad came a new Post Office, a new school, and the 
first weekly newspaper. The first Molalla Buckeroo was held in 1913, the year the City incorporated. 
 
The name “Molalla” has had many different spellings over the years, and there are a number of theories 
as to its origin. William Hatchette “Uncle Billy” Vaughan, a pioneer of 1885, claimed that the name 
originated from two Chinook Indian words, “moolek” for elk and “olilla” for berries, both plentiful in the 
mountain region during that time. Whatever the case, the 27 different spellings have evolved into one and 
the community has settled on the spelling “Molalla”. 
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Topography 
 
The topography is level to gently sloping land with the center of the City (the intersection of Highway 
211 and Molalla Avenue) at an elevation of approximately 375 feet. Elevations within the City range 
from approximately 300 feet to 420 feet. Ground slopes range from nearly flat to ten percent. Steeply 
sloped areas within the current City of Molalla UGB are limited to stream embankments within riparian 
areas, and have very little impact on buildable land supply. However, an escarpment south of the current 
UGB includes slopes of 25 percent or greater, which is a consideration for long range planning analyses. 
A general terrain map is included in Appendix B.  
 
Soils 
 
Predominant soils in the study area are alluvial silt deposits of the Concord-Clackamas-Amity and 
Briedwell associations. These soils have high seasonal water tables and a depth of hard rock of 20 to 40-
inches or more. Although classified as silts, these soils contain areas of clay, gravel, or loam and are 
somewhat poorly drained. Septic tank limitations in the area are classified as moderate to severe. The 
soils, however, are classified as having fair stability for building sites with slight to moderate restrictions. 
A Natural Resources Conservation Service (NRCS) soil map for the proposed service area is included in 
Appendix B.  
 
Water Resources 
 
In the City of Molalla, urban natural resources such as fish and wildlife habitat and riparian vegetation, 
are associated with significant wetlands and stream corridors. Wetlands are one of the most biologically 
productive components of the environment. Their functions and value include water quality improvement, 
fish and wildlife habitat, flood control, point of entry for groundwater discharge, shoreline anchoring, and 
erosion control. 
 
In 2001, the City completed a Local Wetland Inventory (LWI) and riparian assessment that describes and 
maps significant wetlands and streams within the City’s UGB. The LWI was approved by the Oregon 
Department of State Lands (DSL) in March of 2004. Most significant wetlands are associated with the 
creeks and natural drainage ways described below. 
 
As shown on LWI maps in Appendix B, the City of Molalla UGB area has three drainage basins: 
 

• The northeastern portion of the UGB is within the Molalla River basin; drainage from this basin 
flows northeastward via a natural drainage way to the Molalla River. 
 

• The central portion of the UGB is within the Creamery Creek basin; Creamery Creek flows 
diagonally from the southeast to the northwest before reaching the Molalla River north of the 
UGB. 
 

• The southern portion of the UGB is within the Bear Creek basin. Bear Creek joins Kaiser Creek 
(located south of the UGB) to flow to the Pudding River many miles to the west. 

 
Because the LWI addressed wetlands within the existing UGB, it did not include two large concentrations 
of hydric soils located northeast and east of the UGB on predominantly Class IV agricultural soils. These 
“farmed” wetlands are located along Vaughn Road northeast of the current UGB, and generally south of 
Feyrer Park Road east of the UGB. Local wetland inventory maps are included in Appendix B.  
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Flooding 
 
Flood hazards are shown on Federal Emergency Management Agency (FEMA) maps. These maps show 
the floodway, 100-year floodplain, and 500-year floodplain associated with the Molalla River. 
 
Protection of riparian areas associated with Molalla’s creeks will also protect nearby development from 
periodic flooding. See Appendix B for the Flood Insurance Rate Map (FIRM).  
 
There are no designated floodplains in the City of Molalla, but Bear Creek lies within the UGB. Bear 
Creek’s floodplain has not been identified because it was outside corporate limits when the US Army 
Corps of Engineers last mapped floodplains in Oregon.  
 
Seismic and Fault Hazards 
 
Oregon is located within the circum-Pacific belt of crustal instability along with California, Washington, 
British Columbia and Alaska. All of these states and provinces, which border the Pacific Ocean, have 
received violent earthquake shocks in recent years. Since 1841, the State of Oregon has experienced 167 
earthquakes and of these, 47 were centered in the Portland vicinity. The Molalla area experienced an 
earthquake in March of 1993 with a magnitude of 5.7 centered approximately 13 miles southwest of the 
City. 
 
Economic Conditions 
 
The City of Molalla’s economy was historically based on logging and agriculture, but with the decline of 
the timber industry, the City is focusing on commerce. Major employers include Molalla River School 
District, Brentwood Industries, and RSG Forest Products. Tourism is also playing a role in the City’s 
efforts to diversify.  
 
Despite hardships resulting from the retraction of the timber industry, the Molalla area remains an 
attractive location to reside. The City of Molalla is located near numerous recreational activities, and has 
become a bedroom community to the Portland and Salem areas. However, the City’s policy objective is to 
improve its jobs to housing balance and regain its status as an independent economic region rather than a 
bedroom community. 
 
The 2011-2015 American Community Survey 5-Year Median Household Income (MHI) estimate is 
$55,534 (+ $3,655). The 5-Year mean household income estimate is $64,447 (+ $4,896). The MHI for the 
State of Oregon is $51,243 (+ $271).  
 
Energy Production and Consumption 
 
No major energy resources have been identified in the Study Area. Energy consumption is expected to 
increase within the Study Area due to population growth during the planning period. Portland General 
Electric (PGE) provides electrical energy to the City of Molalla. 
 
1.3 Population Trends 
 
An accurate population forecast is required to determine wastewater flow projections through the end of 
the 20-year study period. Population forecasts are important in that they influence infrastructure sizing 
requirements. If the 20-year population forecast is severely underestimated or overestimated, the 
wastewater system will struggle to perform in compliance with permit requirements. Oversized systems 
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result in excess spending, higher operational costs, and increased oversight requirements. Undersized 
systems create hydraulic and biological limitations.  
 
The City anticipates growth consistent with historical trends. Population growth has been strong in the 
City of Molalla, averaging 4.0 percent annually over the last 20 years, slightly higher than the 50 year 
average of 3.4 percent annual growth. The population increased steadily from 1970 to 2000, averaging 
approximately 70 persons per year. Population increases jumped from 1990-2010, averaging around 200 
persons per year. Based on building permit data, this jump in population growth may be largely due to the 
housing boom from 2000 to 2007, with an average of 72 new permits issues each year. In the latter part of 
the last decade, building activity declined dramatically, with an average of only 18 new permits issued 
annually from 2008 to 2010. Overall, there is a low supply of developable residential land in the City of 
Molalla. 
 
Projections are generally based upon the extrapolation of past trends from an area or region. While history 
may not repeat itself, it serves as an initial basis for population projections. Key factors that influence 
population projections include:  growth in surrounding communities, available developable land, and job 
opportunities. In general, northwest Oregon is experiencing strong growth, particularly in Portland and 
surrounding communities. Communities around the Portland Metro area are experiencing overflow as 
people seek rural living but within a reasonable commute to Portland’s economy and job opportunities. 
The City of Molalla is therefore positioned to experience considerable growth. 
 
Population data derived from Portland State University (PSU) Population Research and Census Center is 
summarized in Figure 1.3.1 and Table 1.3.1. 
 

FIGURE 1.3.1 
HISTORICAL AND PROJECTED POPULATION  
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TABLE 1.3.1 
PSU POPULATION FORECAST  

 
Year Population1 AAGR2 
2017 9,939 3.2% 
2020 10,652 2.4% 
2025 11,948 2.4% 
2030 13,314 2.3% 
2035 14,705 2.1% 
2040 16,118 1.9% 
2043 16,977 1.8% 
2045 17,549 1.7% 

Notes:  
1. City of Molalla population forecast prepared by 

Population Research Center, PSU, June 30, 2017. 
2. Average Annual Growth Rate (projected).  

 
The anticipated time needed to complete the facilities plan, secure financing, and complete design and 
construction is five years. Referenced from the base year of 2018, the recommended planning year is 
2043. The City of Molalla population projection for the year 2043 is 16,977.  
 
1.4 Community Engagement 
 
Community engagement provides the opportunity for the system owners (local citizens) to meaningfully 
participate in development and to provide guidance on implementation and management of their 
wastewater system.  
 
Goals of community engagement include:  1) develop an understanding of the environmental issues; 2) 
define regulatory requirements; 3) present design development information; 4) collaborate in developing 
solutions; and 4) review funding/revenue strategies for a recommended plan.  
 
Various community engagement opportunities occur during the planning process to inform and receive 
feedback about the project from the public, regulatory agencies and stakeholders. Goals are to identify 
community issues of concern, and share information utilized to develop recommendations. Feasible 
feedback from the stakeholders is incorporated into the management of the wastewater system. The 
community engagement opportunities include: 
 

• Local agency and jurisdictional briefings. 
 

• News releases in the local newspaper. 
 

• Project fliers distributed during a monthly utility billing cycle. 
 

• Articles posted on the City's web page. 
 

• Hosting a public stakeholders meeting. 
 

• Adoption of the WWFCSMP through a public Planning Commission meeting and City Council 
meeting. 
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Two advisory groups (Technical Advisory Committee and Project Advisory Committee) were also 
formed to facilitate the development of the plan and to ensure that the plan is developed in the best 
interests of the community. Representatives for the Technical Advisory Committee (TAC) and the Project 
Advisory Committee (PAC), along with the members of the project management team are listed below.  
 
Technical Advisory Committee 

• Dan Huff, City of Molalla 
• Aldo Rodriguez, City of Molalla 
• Andy Peters, City of Molalla 
• Frank Schoenfeld, City of Molalla 
• Karen Buerhig, Clackamas County 
• Mike Pinney, Oregon DEQ 
• Mike Penunuri, Molalla Fire District 
• Matt Lacy, Molalla River School District 
• Jennifer Donnelly, Oregon Department of Land Conservation and Development 

 
Project Advisory Committee 

• Elizabeth Klein, Molalla City Council 
• Cindy Dragowski, Molalla City Council 
• Rae Lynn Botsford, Molalla Planning Commission 
• Bill Taylor, Molalla River Watch Council 
• Anna Ranking, Pudding River Watershed Council 
• Nathan Williams, Member 

 
Project Management Team 

• Gerald Fisher, City of Molalla 
• Steve Major, The Dyer Partnership 
• Ryan Quigley, The Dyer Partnership 
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2.1 Location Map 
 
The location of the City’s major wastewater collection system components, including pump stations and 
force mains, is shown on Figures 2.3.1 and 2.3.2, on the following pages. The City’s collection system 
consists of approximately 160,299 lineal feet of gravity collection pipes, 4,376 lineal feet of pressure 
sewer mains, 534 manholes, and five pump stations.  
 
2.2 History 
 
1955 The City of Molalla’s original sewer system and wastewater treatment plant were 

constructed to replace malfunctioning individual septic systems. The wastewater 
treatment facility was located south of Toliver Road, and treated effluent was discharged 
to Bear Creek. Over time, the collection system was expanded to serve the City’s 
growing population.  

 
1980 Due to population growth and the overall age of the treatment facility, the original facility 

was abandoned and replaced with a new WWTP, located approximately half a mile east 
of the original facility.  

 
2000 A new effluent pump station and effluent/irrigation force main was installed, along with a 

new emergency generator.  
 
2002 Major Wastewater Treatment Plant (WWTP) upgrades included the construction of a new 

headworks, new transfer pump station, and the extension of irrigation supply lines.  
 
2006 In response to increasing wastewater flows and insufficient flow to provide adequate 

dilution in Bear Creek (former Outfall 001), the original outfall was abandoned and a 
new outfall was relocated to the Molalla River at approximately River Mile (RM) 20. 

 
2007 To address the ongoing issue with suspended solids, another Dissolved Air Flotation 

(DAF) unit was installed, and four new gravity filters were constructed to replace two 
older and problematic units. The chlorine contact basin was also relined.  

 
2018 The City entered into a Mutual Agreement Order MAO with the Oregon Department of 

Environmental Quality (DEQ) for recurring permit violations. The MAO establised a 
schedule and interim compliance level for operating the WWTP while working to correct 
the system deficiencies.  

 
Table 2.2.1 summarizes the age of major unit process components, as compared with the expected service 
life based on industry standards. Concrete structures at wastewater treatment facilities generally have a 
service life of 50 years. Mechanical and electrical components are typically assigned an expected life of 
20 years.  
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TABLE 2.2.1 
CITY OF MOLALLA WWTP COMPONENT AGE AND EXPECTED LIFE 

 

Facility Component Year 
Installed 

Age 
(years) 

Expected 
Useful Life 

(years) 
Headworks1 Structure 2002 15 50 
  Mechanical Equipment 2002 15 20 
  Electrical  2002 15 20 
          
Aeration Basin  Asphalt-Concrete Liner 1980 37 50 
  Mechanical Equipment 2017 0 20 
  Electrical  1980 37 20 
          
Transfer Pump Station Structure 2002 15 50 
  Mechanical Equipment 2002 15 20 
  Electrical  2002 15 20 
          
Dissolved Air Flotation Unit #1 Structure 1980 37 50 
  Mechanical Equipment 1980 37 20 
  Electrical  1980 37 20 
          
Dissolved Air Flotation Unit #2 Structure 2007 10 50 
  Mechanical Equipment 2007 10 20 
  Electrical  2007 10 20 
          
Gravity Filters Structure 2007 10 50 
  Mechanical Equipment 2007 10 20 
  Electrical  2007 10 20 
          
Effluent Pump Station Structure 2000 17 50 
  Mechanical Equipment 2000 17 20 
  Electrical  2000 17 20 
          
Standby Generator Structure 2000 17 50 
  Mechanical Equipment 2000 17 20 
  Electrical  2000 17 20 
          
Discharge Monitoring Structure  Structure 2006 11 50 
  Mechanical Equipment 2006 11 20 
  Electrical  2006 11 20 
          
Chlorine Contact Basin Liner 2007 10 50 
1. The influent screen underwent a major rebuild during the development of this plan.  
 
The following sections include more detailed descriptions and analyses of each component of the 
wastewater system, including capacity, performance, and operation and maintenance issues. 
 
 



City of Molalla  Section 2 
Wastewater Facility and Collection System Master Plan Existing Facilities 
 

    
The Dyer Partnership, Engineers and Planners, Inc. Draft 2-3 
 

2.3 Condition of Existing Facilities 
 
Existing Collection System 
 
History 
 
Prior to 1955, the City’s sewer system had approximately 3,700 feet of 6-inch and 8-inch piping and 10 
manholes. Before 1955 collection lines were manufactured out of open-jointed concrete pipe. In 1955, an 
additional 47,200 feet of 8-inch to 15-inch diameter piping (PVC and asbestos cement) was installed. The 
main trunk sewer to the original treatment plant was a 15-inch diameter line, primarily along Toliver 
Road.  
 
When the existing treatment plant was constructed in 1980, the main trunk sewer line was extended along 
Toliver Road to the WWTP. The trunk line was predominantly 12-inch and 15-inch piping with a 21-inch 
diameter section immediately before the WWTP. In 1988, the 15-inch Bear Creek sewer interceptor was 
constructed from the upstream end of the 21-inch truck line southeast along Bear Creek. The interceptor 
sewer was extended in 1995 with a 12-inch line from Bear Creek east along Highway 211 to Molalla 
Avenue. The sewer south of Highway 211 and west of Grange Street was intercepted and routed along 
this trunk line. The remaining system continues to flow to the original trunk line along Toliver Road. 
Other improvements to the collection system, over time, mainly included the addition of 8-inch sewers 
and lift stations to serve new subdivisions.  
 
During the late 1970s and 1980s, the City invested considerable funding towards eliminating Infiltration 
and Inflow (I/I). The work included video inspections, testing, grouting, replacing some services, and 
replacing some 8-inch collection lines. At the time, the City reported a short term reduction in wet 
weather flows. As time has elapsed, the City’s collection system has continued to exhibit excessive 
infiltration and inflow.  
 
Existing Collection System Inventory 
 
Most of the collection system consists of standard gravity sewers. An inventory of the existing collection 
system is provided in Table 2.3.1. Existing collection system maps are shown in Figures 2.3.1 and 2.3.2, 
on the following pages.  
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TABLE 2.3.1 
WASTEWATER COLLECTION SYSTEM INVENTORY, PIPE AGE, AND PIPE TYPE 

 
Item Item Description Unit Quantity1 

1 4" Sanitary Sewer Line FT 1,861 
2 6" Sanitary Sewer Line FT 8,104 
3 8" Sanitary Sewer Line FT 114,618 
4 10" Sanitary Sewer Line FT 8,490 
5 12" Sanitary Sewer Line FT 12,192 
6 15" Sanitary Sewer Line FT 14,291 
7 18" Sanitary Sewer Line FT 28 
8 21" Sanitary Sewer Line FT 715 
9 24" Effluent Force Main FT 27,158 
10 Manholes EA 534 
11 Cleanouts EA 95 
12 Pump Stations EA 5 

1. Based on City GIS data (September 2017). 
 

Pipe Age2 
< 10 yrs 10 – 20 yrs 20 – 30 yrs 30 – 40 yrs 40 – 50 yrs > 50 yrs 
8,046.7 ft 43,641 ft 29,340.9 ft 14,793.6 ft 15,568 ft 53,210.8 ft 

 
Pipe Type2 

AC ASTM D 3034 SDR 35 Concrete CSP Other PVC 
4,182.5 ft 76,999 ft 70,101.9 ft 2,398.6 ft 10,919.1 ft 
2. Based on City GIS data (April 2018). 

 
Collection System Basins 
 
The City’s collection system is divided into two major basins; Toliver and Bear Creek. The Toliver Basin 
(TL) is located along Toliver Road, beginning from the WWTP, and includes the main trunk interceptor. 
The Bear Creek Basin (BC) originates at the WWTP, and follows Bear Creek until it intersects with 
Woodburn-Estacada Highway. Figure 2.3.3 and 2.3.4 illustrate the sewer basin map. Table 2.3.2 lists the 
number of manholes, number of cleanouts, and acres served for each basin.  
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TABLE 2.3.2 
WASTEWATER COLLECTION SYSTEM BASIN DATA 

 
Basin ID Manhole Count Cleanout Count Acres Served 

Toliver Trunk 
TL Basin 49 2 124.87 
  TL_Sub basins 27 5 63.93 
TL TOTAL 76 7 188.8 
TL_A Basin 31 3 110.72 
  TL_A1 Sub basin 10 3 10.25 
  TL_A2 Sub basin 8 3 22.27 
TL_A TOTAL 49 9 143.24 
TL_B 32 4 81.6 
TL_C Basin 38 8 150.61 
  TL_C1 Sub basin 7 0 8.08 
  TL_C2 Sub basin 19 1 23.75 
TL_C TOTAL 64 9 182.44 
TL_D  16 7 41.02 
TL_E  10 3 12.92 
TL_F  22 4 76.95 

Bear Creek Trunk 
BC Basin 26 8 45.21 
BC TOTAL 26 8 45.21 
BC_A Basin 47 7 115.85 
  BC_A1 Sub basin 16 3 14.45 
  BC_A2 Sub basin 2 3 5.47 
  BC_A3 Sub basin 21 12 41.02 
  BC_A4 Sub basin 5 0 7.63 
  BC_A5 Sub basin 5 0 6.14 
BA_A TOTAL 96 25 190.56 
BC_B  20 1 31.35 
BC_C Basin 87 12 130.84 
  BC_C1 Sub basin 36 6 40.02 
BC_C TOTAL 123 18 170.86 

Grand Total 534 95 1,164.95 
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Sub Basin TL_A 
Sub basin TL_A is located in the southeast corner of town, and receives flow from sub basin TL_A1 and 
TL_A2. Sub basin TL_A conveys wastewater to the main trunk sewer along Toliver Road and extending 
to Grange Avenue. Sub basin TL_A has a total area of about 143 acres.  
 
Sub basin TL_A1 serves the Alyssa Meadows subdivision, which consists of 21 residential lots. 
Wastewater from the Alyssa Meadows subdivision flows by gravity to the Alyssa Meadows pump station, 
where it is pumped to sub basin TL_A. Sub basin TL_A2 serves the Sunrise Acres subdivision, which 
consists of 32 residential lots. Wastewater from the Sunrise Acres subdivision is conveyed by gravity to 
the Sunrise Acres pump station, before being pumped to sub basin TL_A. 
 
Sub Basin TL_B 
Sub basin TL_B is located in the east side of town, and drains into the main truck sewer along Toliver 
Road that extends to Heintz Street. Sub basin TL_B is bound to the south by East Main Street, to the 
north by Shirley Street, and to the west by Grange Avenue. Sub basin TL_B serves a total area of 
approximately 82 acres.  
 
Sub Basin TL_C 
Sub basin TL_C is located in the northeast corner of town, and receives flow from sub basin TL_C1 and 
TL_C2. Sub basin TL_C conveys wastewater by gravity to the main trunk sewer along Toliver Road that 
extends to Heintz Street. Sub basin TL_C has a total area of about 182 acres.  
 
Sub basin TL_C1 serves the Molalla River Estates, a subdivision consisting of 37 lots. Wastewater from 
Molalla River Estates flows by gravity to the Molalla River Estates Pump Station, where it is pumped to 
sub basin TL_C. Sub basin TL_C2 serves the Shel-Mar Acres subdivision, which consists of 98 
residential lots. Wastewater from the Shel-Mar Acres subdivision is conveyed by gravity to the Shel-Mar 
Acres Pump Station, before being pumped to sub basin TL_C. 
 
Sub Basin TL_D 
Sub basin TL_D serves residences along Kennel Avenue and Molalla Avenue, and conveys raw 
wastewater to the main trunk sewer along Hientz Street. Sub basin TL_D encompasses a total area of 
about 41 acres.  
 
Sub Basin TL_E 
Sub basin TL_E is a small sub basin that serves an area along Creamery Creek Lane and Toliver Court. 
Sub basin TL_E conveys raw wastewater to the main trunk sewer along Toliver Road. This sub basin 
serves a total area of about 13 acres. 
 
Sub Basin TL_F 
Sub basin TL_F is located in the center of town and serves the area around Leroy Avenue and Ridings 
Avenue. Sub basin TL_F conveys raw wastewater by gravity to the main trunk sewer along Toliver Road. 
Sub basin TL_F is about 77 acres.  
 
Sub Basin BC_A 
Sub basin BC_A is located along Main Street, and receives wastewater from sub basin BC_A1, BC_A2, 
BC_A3, BC_A4, and BC_A5. Sub basin BC_A serves a total area of approximately 191 acres. 
Wastewater from users within sub basin BC_A1 flows by gravity to a pump station located at the south 
end of South Molalla Avenue. Wastewater from the South Molalla Avenue pump station is conveyed to 
sub basin BC_A. Sub basin BC_A2, BC_A3, BC_A4, and BC_A5 flow by gravity into sub basin BC_A.  
 
Sub Basin BC_B 
Sub basin BC_B is located in the southwest part of town, and conveys wastewater by gravity to the Bear 
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Creek interceptor sewer. Sub basin BC_B serves users along Industrial Way and Commercial Parkway. 
Sub basin BC_B has a total area of about 31 acres.  
 
Sub Basin BC_C 
Sub basin BC_C is located to the north of town, and receives wastewater from sub basin BC_C1. Sub 
basin BC_C is about 171 acres, and conveys wastewater directly to the Bear Creek interceptor sewer. Sub 
basin BC_C1 is about 40 acres. Wastewater from Sub basin BC_C1 flows by gravity into sub basin 
BC_C.  
 
Infiltration and Inflow 
 
Infiltration and Inflow (I/I) is a problem affecting many sanitary sewer systems. Inflow and infiltration is 
defined as groundwater and rainwater that enters a sanitary sewer collection system creating many 
wastewater related problems. Rain induced sewer flows hydraulically overload Molalla’s wastewater 
treatment plant, increase the cost of operations, and cause regulatory compliance issues.  
 
Infiltration and inflow can also cause flows to exceed the capacity of pipes, thereby compromising the 
collection system. Excess flows can wash out soil from around pipes, erode larger holes in the pipe walls, 
generate sinkholes, create rodent dens, precipitate line collapses, and cause service line backflow 
problems. Sand and rock washed into a collection system with I/I exacerbates collection system hydraulic 
problems by further reducing line capacities, creating line blockages, and increasing the wear on pumps 
that are relied upon to convey sewage to the treatment plant. 
 
Infiltration and inflow can be an escalating problem that, left unchecked over time, will generate 
increasingly higher sewer flows. Eventually I/I can become so severe that lower system piping, pump 
stations, and treatment plants cannot adequately convey or handle the rainfall induced flows. Ultimately, 
raw wastewater is either exfiltrated or bypassed into the surrounding environment.  
 
Smoke Testing 
 
Smoke testing was performed by The Dyer Partnership Engineers & Planners, Inc. (October, 2017) to 
identify potential deficiencies that allow I/I into the collection system. A copy of the Smoke Test Report 
(October, 2017) is provided under separate cover. Smoke testing identifies several deficiencies that can 
contribute significantly to I/I rates, including: catch basins and roof drains tied to the sewer system, leaks 
in main and lateral sewer lines, leaky cleanouts, and faulty manholes.  
 
Detailed, individual smoke test reports were developed to document each instance of smoke exiting from 
abnormal areas. Each smoke test report includes a photograph of the observed smoke, a hand drawn map 
of the location of the smoke, a written description of the source of the smoke, and other pertinent 
information. The ultimate and intended purpose of smoke testing is to assist the City in establishing 
prioritized repairs in problem areas that provide a high rate of return relative to I/I removal.  
 
Smoke testing was performed from October 16 through October 18, 2017. The smoke testing was 
successful in identifying several areas of potential I/I. Table 2.3.3 lists the type and quantity of 
deficiencies that were identified by the presence of smoke. Table 2.3.4 correlates the types of deficiencies 
with the individual smoke test reports. Figure 2.3.5 illustrates the quantity and percentage of deficiency 
type. Tables and figures can be cross-referenced with the Smoke Testing Maps, provided in the Smoke 
Test Report, to show which sewer lines were tested, and the location of each deficiency discovered.  
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TABLE 2.3.3 
SMOKE TESTING NUMBER AND TYPE OF DEFICIENCIES 

 
Type of Deficiency Deficiency Code Number of Issues 
Leaking Service Lateral LSL 19 
Leaking Main Line LML 2 
Catch Basin CB 26 
Leaking Manhole LMH 44 
Open Cleanout OCO 107 
Plugged House Vent PHV 1 
Roof Drain RD 9 

 TOTAL DEFICIENCIES 208 
 

FIGURE 2.3.5 
SMOKE TESTING RESULTS SUMMARY 

NUMBER OF VIOLATIONS BY TYPE 
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TABLE 2.3.4 
REPORT NUMBERS ACCORDING TO DEFICIENCY TYPE 

 
Deficiency Type Deficiency Code Smoke Test Report Number 
Plugged House Vent PHV 3-20 

   

Catch Basin CB 

1-14 1-33 2-1 2-17 
2-19 2-31 2-42 2-45 
2-57 2-59 2-61 3-16 
4-17 4-33 4-35 

 Leaking Main Line LML 1-25 2-47 
  

Roof Drain RD 
1-23 1-40 1-55 2-18 
2-36 3-40 4-12 4-22 
4-29 

   

Leaking Manhole LMH 

1-1 1-2 1-4 1-5 
1-16 1-19 1-20 1-21 
1-22 1-26 1-29 1-30 
1-39 2-3 2-6 2-14 
2-16 2-21 2-24 2-29 
2-34 2-35 3-1 3-2 
3-3 3-8 3-15 3-18 
3-23 3-26 3-32 3-34 
3-35 4-1 4-2 4-3 
4-4 4-5 4-9 4-13 
4-18 4-19 4-23 4-24 

Leaking Service Lateral LSL 

1-11 1-28 1-32 1-38 
1-42 1-48 1-50 1-52 
2-2 2-13 2-15 2-39 
3-7 3-39 3-42 4-14 
4-26 4-31 4-34 

 

Open Cleanout OCO 

1-3 1-6 1-7 1-8 
1-9 1-10 1-12 1-13 
1-15 1-17 1-24 1-27 
1-31 1-32 1-34 1-35 
1-36 1-37 1-38 1-41 
1-43 1-44 1-45 1-46 
1-47 1-49 1-50 1-51 
1-53 1-54 2-4 2-5 
2-7 2-8 2-9 2-10 
2-11 2-12 2-20 2-22 
2-23 2-25 2-26 2-27 
2-28 2-30 2-32 2-33 
2-37 2-38 2-40 2-41 
2-43 2-44 2-46 2-48 
2-49 2-50 2-51 2-52 
2-53 2-54 2-55 2-56 
2-58 2-60 2-62 2-63 

 



City of Molalla  Section 2 
Wastewater Facility and Collection System Master Plan Existing Facilities 
 

    
The Dyer Partnership, Engineers and Planners, Inc. Draft 2-14 
 

TABLE 2.3.4 (CONT.) 
REPORT NUMBERS ACCORDING TO DEFICIENCY TYPE 

 
Deficiency Type Deficiency Code Smoke Test Report Number 

Open Cleanout OCO 

3-4 3-5 3-6 3-9 
3-10 3-11 3-12 3-13 
3-14 3-17 3-19 3-20 
3-21 3-22 3-24 3-25 
3-27 3-29 3-30 3-31 
3-33 3-36 3-37 3-38 
3-41 4-6 4-7 4-8 
4-10 4-11 4-15 4-16 
4-21 4-25 4-27 4-28 
4-30 4-32 4-36 

  
Other deficiencies, outside of the above categories, are summarized below: 
 

• 1-18. Smoke was exiting from a communication box located in front of telephone pedestal #127. 
• 3-28. Smoke was exiting from a vault in the parking lot west of car wash.  
• 4-20. Floor drains at Les Schwab Tire Center were connected to the gravity sewer.  

 
Flow Mapping 
 
Field investigations were performed on January 29, 2018 to determine the quantity and sources of 
extraneous water that enters Molalla’s sewer collection system. Potential sources of infiltration include: 
manhole joint failure, manhole channel defects, cracks in pipes, pipe joint failures, leaking pipe 
penetrations, and root intrusions. Potential sources of inflow include storm drains, roof drains, and 
contributions from manhole lids or open clean-outs.  
 
Flow measurements consisted of instantaneous water depth recording using “Flow Poke” equipment at 
incoming pipe segments within manholes as well as general observations.  Flow measurements were 
conducted by two crews of two persons each. Crews moved from manhole to manhole in as short a time 
as possible between 10:30 P.M. and 5:00 A.M. when domestic and commercial sewage contributions 
were negligible. 
 
Flow measurements were taken at strategically selected manholes by using portable Flow Poke 
equipment.  These meters allowed the flow mapping teams to take instantaneous measurements without 
physically entering the manhole.  The flow meter measures water depth across a V-notch weir and can be 
used for pipes up to 12-inches in diameter.  Accuracy is plus or minus five percent for flows up to 640 
gallons per minute (gpm).  This accuracy is considerably higher than having to physically measure the 
water depth, as was done prior to the invention of the portable flow meter. When flows were encountered 
that were less than 5 gpm, no further investigation was performed in the upstream collection system. 
 
By determining the relative increases in measured flow between manhole sections, problem areas were 
identified and prioritized.  The flow poking indicated a number of deficiencies that need to be addressed. 
The I/I Flow Mapping report, including flow mapping results are provided under separate cover. The 
findings are summarized as follows:  
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Flow Poking Findings 
 

• Excess flow of 24 gpm along Fenton Avenue from TL_B_19 to TL_B_22, and including 
TL_B_21 to TL_B_24 along Kimberly Court.  

• Excess flow of 32 gpm along Patrol St. from TL_B_2 to TL_B_27. 
• Manhole TL_B_2 has leakage. 
• Excess flow of 80 gpm from TL_5 to TLA_48 along Grange Avenue, from TL_A_48 to 

TL_A_30 along E Main Street, and along Lola Avenue from TL_A_33 to TL_A_22. 
• Manhole TL_A_30 has leakage.  
• Excess flow of 14 gpm from TL_A_22 on East 2nd to TL_A_18 on Eckerd Avenue. 
• Excess flow of 18 gpm from TL_A_18 to TL_A_16 along Eckerd Avenue.  
• Excess flow of 14 gpm along S. Swiegle from BC_A3_17 to BC_A3_7. 
• Excess flow of 10 gpm along Berkley Avenue from BC_A3_12 to clean-out located south of 

BC_A3_14 near East 5th St. 
• Excess flow of 18 gpm from BC_A3_18 on East Main Street, to BC_A3_12 on Berkley Avenue. 
• Excess flow of 38 gpm from TL_A_28 to TL_A_26 along East Main Street. 
• Excess flow of 23 gpm beginning at the S. Molalla Pump Station, continuing to manhole 

BC_A1_2, and terminating at the clean-out located east of manhole BC_A1_3. Additional smoke 
testing and TVing is recommended. A portion of this sewer line extends into an abandoned 
subdivision that presents a higher risk of infiltration and inflow. 

• Excess flow of 16 gpm beginning at manhole BC_A3_21 and continuing south on Metzler to 
BC_A3_2, terminating at clean-out at the intersection of Metzler and West 4th Street. 

• Excess flow of 14 gpm beginning at BC_A3_20 along S. Molalla Avenue, and continuing to 
BC_A3_3, and terminating at a clean-out located in the City Park. Includes service laterals 
extending east on 2nd Street.  

• Excess flow of 12 gpm beginning at TL_A2_6, continuing south on S. Cole Avenue until 
TL_A2_4, and then continuing east on East 7th Street until TL_A2_3. 

• Excess flow of 11 gpm starting at TL_A2_3 and terminating at the clean-out east of manhole 
TL_A2_5.  

• Manhole TL_A2_6 has leakage. 
• Excess flow of 10 gpm beginning at TL_B_2 along North Cole Avenue, and terminating at the 

clean-out south of TL_B_31, including TL_B_29 along Garden Court until TL_B_4.  
• Excess flow of 15 gpm beginning at TL_B_8 along Oak Street, and continuing to clean-out east 

of TL_B_12.  
• Excess flow of 10 gpm beginning at TL_B_8 on East Heintz Street to TL_B_9, continuing to 

TL_B_10 on East Park Avenue.   
• Manhole TL_C_6 has leakage. 
• Manhole TL_C_4 has leakage. 
• Excess flow of 10 gpm beginning at BC_B_1 along South Molalla Forest Road to BC_B_18. 

Includes 8” sewer line extending west to BC_B_10. 
• Excess flow of 10 gpm beginning at BC_C_71 along Meadowlawn Place to BC_C_59.  
• Manhole TL_50 has leakage. 
• Manhole TL_28 has leakage. 
• Manhole TL_F_22 has leakage. 
• Manhole BC_A_47 has leakage. 
• Manhole BC_A_39 has leakage. 
• Excess flow of 10 gpm beginning at TL_A1_5, continuing to TL_A1_1 on East 8th Street, 

continuing east on East 8th Street until TL_A1_6, and then terminating at the clean-out at the end 
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of Mathias Court. Additional inspections and TVing is required in subbasin TL_A1 to determine 
deficiencies. 

• Manhole BC_A_45 has leakage. 
• Excess flow of 10 gpm beginning at TL_C2_11 along Explorer Avenue, continuing to TL_C2_6 

along Escort Street, continuing to TL_C2_5 along Bronco Avenue, and continuing along Glory 
Ln to TL_C2_1. Includes TL_C2_15 along Probe Street terminating at TL_C2_16. Additional 
inspections and TVing is required in subbasin TL_C2 to identify and isolate deficiencies. 

 
Flow poking was not possible on the sewer pipes larger than 12 inches in diameter. However, based on 
visual inspections of numerous manholes, excess flow was present in the Bear Creek main, from manhole 
TL_40 to BC_A_45. Excess flow was also identified in the Toliver main, from manhole TL_46 
continuing to TL_39 to TL_20 along Toliver Road, from TL_20 to TL_19 along Kennel Avenue, and 
from TL_19 to TL_2 along East Heintz Street. These lines require TV viewing to identify deficiencies, 
but after collection system improvement projects in upstream basins, particularly BC_A3 and TLA, are 
completed.   
 
Manhole repairs can be performed without further investigation. High infiltration rates, as enumerated 
above, will likely require subsequent investigations performed by the City (i.e. television inspection), and 
possibly additional smoke testing of the system to refine the I/I repair projects scope of work.  
 
Annual Infiltration and Inflow Report (2017) 
 
Significant strides have been made by the City since the 2015 I/I Assessment and Reduction Plan was 
developed. Since that time, the City updated its Sewer Capital Improvement Plan, completed a Sewer 
System Development Charge Methodology and Fees update, completed a Sewer Utility Fee analysis, and 
raised sewer rates 27.13% in 2015, 6.48% in June 2017, and again with a 6.09% increase in November of 
2017, with an effective date of July 1, 2018. The City has made a significant investment into the 
collection system infrastructure, to address I/I issues. 
 
For the Fiscal Year 2017-2018, the City budgeted a total of $75,000 for infiltration and inflow repairs. 
The City is on track to expend all of the funds on repairs before the end of the fiscal year. A list and brief 
description of projects that the City completed in 2017 are summarized below: 
 

• Manhole Inspections. Public works budgeted for the repair of 31 manholes that were identified 
to have significant infiltration, and another 29 manholes with minor infiltration.  

• System Assessment. I/I work was identified on Fenton Avenue and Lola Avenue. Additionally, 
with the completion of the Smoke Test Report, the City identified several I/I related improvement 
projects.  

• Sewer Line Cleaning. The City cleaned approximately 22,500 lineal feet of sanitary sewer 
mains. 

• CCTV Inspections. As sewer lines were cleaned, information was relayed to Pacific Int-R-Tek 
to video inspect each cleaned line and report on the condition of the sanitary sewer lines. Pacific 
Int-R-Tek completed their contract of inspecting 22,500 lineal feet of sewer lines. 

• Vactor Truck Purchase. The City made its final payment towards the purchase of its vactor 
truck. The truck is used to clean sewer lines and manholes for inspection and to help avoid 
occurrence of sanitary sewer overflows.  

• I/I Repairs. Created a work order system and purchase order system to track I/I repairs and costs. 
Performed investigatory efforts for high priority work identified in the Smoke Test Report, 
including a possible storm to sewer connection on Toliver Road.  
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Pump Stations 
 
The collection system includes five pump stations, listed below. This section provides an overview of 
each pump station, and summary of deficiencies, if present. Pump station locations are shown on the 
preceding inserted collection system maps, Figure 2.3.1 and 2.3.2. 
 

• Stowers Pump Station 
• South Molalla Pump Station 
• Steelhead and Coho Pump Station 
• Taurus Pump Station 
• East 5th and South Cole Pump Station 

  
Stowers Pump Station 
The Stowers Pump Station is located in sub basin TL_A1, and pumps wastewater to sub basin TL_A. The 
pump station serves the Alyssa Meadows subdivision and is located at East 8th and Stowers. The pump 
station conveys raw wastewater through 869 lineal feet of 4-inch diameter PVC force main terminating at 
manhole number TL_A_4 at Stowers and East 6th Street. The pumps are adequately sized, perform 
reliably, and are not maintenance intensive. There are no major performance issues related to the Stowers 
Pump Station.  
 
A drawdown test was performed on January 18, 2018. The flow rate for pump 1 and 2 was 170 and 188 
gallons/minute (gpm), respectively. Pump run time data was also analyzed to determine the maximum 
pump run times recorded in 2017. The maximum pump run time for pump 1 and 2 was 6.73 hours/day 
and 4.05 hours/day, respectively. The minimum pump run time for pump 1 and 2 was 0.40 hours/day and 
0.30 hours/day, respectively. Winter and summer pump run time data from 2017 is provided in Appendix 
D.  
 

TABLE 2.3.5 
STOWERS PUMP STATION & FORCE MAIN 

 
Stowers Pump Station & Force Main 

Location East 8th and Stowers 
Date Built 2007 
Type Duplex submersible 
Manufacturer Flygt 
Wet Well Concrete, 7 ft diameter, 12 ft depth 
Pump hp 2 @ 7.5 hp 
Level Control Floats 
Standby Generator Yes  
Flow Measurement Not included 
Force Main 869 LF of 4" PVC 
Discharge Location Stowers and East 6th Street 
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FIGURE 2.3.6 
STOWERS PUMP STATION 

 

 
 
South Molalla Pump Station 
The City’s oldest pump station, South Molalla Pump Station, is located in sub basin BC_A1, and conveys 
wastewater to sub basin BC_A. The pump station is located at 701 South Molalla Avenue, immediately 
south of 7th Street, and immediately north of Bear Creek. The pump station discharges to a manhole 
(BC_A_15) located at 609 South Molalla, via 635 lineal feet of 4-inch diameter AC pipe. The control 
panel includes a phone dialer for alarm communication, and a generator receptacle that the City can 
connect to during loss of power.  
 
Wet weather flows, induced by infiltration and inflow, hydraulically overload the South Molalla Pump 
Station. The pump station serves an older neighborhood that is plagued with high amounts of infiltration 
and inflow. The property located directly east and northeast of the pump station is the location of an 
abandoned subdivision where undocumented gravity sewer lines are installed, but residential structures 
were not. Additional investigatory work is necessary to identify and eliminate possible infiltration and 
inflow locations throughout this property.  
 
The lift station floods occasionally, due to its elevation and proximity to Bear Creek. The concrete wet 
well has cracks and non-watertight penetrations that provide a pathway for infiltration when Bear Creek 
rises and surrounds the wet well.  
 
A drawdown test was performed on January 18, 2018. The flow rate for pump 1 and 2 was 79 and 82 
gpm, respectively. Pump run time data was also analyzed to determine the maximum pump run times 
recorded in 2017. The maximum pump run time for pump 1 and 2 was 7.9 hours/day and 9.35 hours/day, 
respectively. The minimum pump run time for pump 1 and 2 was 0.47 hours/day and 0.57 hours/day, 
respectively. Winter and summer pump run time data from 2017 is provided in Appendix D. 
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TABLE 2.3.6 
SOUTH MOLALLA PUMP STATION & FORCE MAIN 

 
South Molalla Pump Station & Force Main 

Location 701 South Molalla Avenue 
Date Built Unknown 
Type Duplex submersible 
Manufacturer Hydromatic 
Wet Well Concrete, 9 ft x 9 ft, 11 ft depth 
Pump hp 2 @ 7.5 hp 
Level Control Ultrasonic 
Standby Generator Not included  
Flow Measurement Not included 
Force Main 635 LF of 4" AC 
Discharge Location 609 South Molalla 

 
FIGURE 2.3.7 

SOUTH MOLALLA PUMP STATION 
 

 
 
Steelhead and Coho Pump Station 
The Steelhead and Coho Pump Station is located in sub basin TL_C1 at the intersection of Coho Street 
and Steelhead Street. The Steelhead and Coho Pump Station serves the Molalla River Estates subdivision, 
and discharges wastewater, via a short (408-feet) section of 4-inch diameter force main, into manhole 
number TL_C_2 on Shirley Street in sub basin TL_C. The pump station was constructed in 2003, 
includes a backup generator, and a phone dialer for alarm communication. The pump station is serviced 
regularly and is in good condition.  
 
A drawdown test was performed on January 18, 2018. The flow rate for pump 1 and 2 was 160 and 160 
gpm, respectively. Pump run time data was also analyzed to determine the maximum pump run times 
recorded in 2017. The maximum pump run time for pump 1 and 2 was 2.6 hours/day and 2.6 hours/day, 
respectively. The minimum pump run time for pump 1 and 2 was 0.25 hours/day and 0.25 hours/day, 
respectively. Winter and summer pump run time data from 2017 is provided in Appendix D. 
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TABLE 2.3.7 
STEELHEAD AND COHO PUMP STATION & FORCE MAIN 

 
Steelhead and Coho Pump Station & Force Main 

Location Coho and Steelhead 
Date Built 2003 
Type Duplex submersible 
Manufacturer Hydromatic S4NRC/S4NVX 
Pump Type Constant speed vortex 
Capacity (gpm) 160 gpm @ 35 ft TDH 
Pump hp 2 @ 5 hp 
EPA Reliability Class I 
Level Control Ultrasonic transducer 
Standby Generator 30 kW, diesel generator 
Flow Measurement Hydroranger 200  
Force Main 408 LF of 4” PVC  

 
FIGURE 2.3.8 

STEELHEAD AND COHO PUMP STATION 
 

  
 
Taurus Pump Station 
The Taurus Pump Station is located in sub basin TL_C2 at the intersection of Taurus Street and Explorer 
Avenue. The Taurus Pump Station serves the Shel-Mar Estates subdivision, and discharges wastewater 
through a 1,250-feet section of 4-inch diameter force main, into sub basin TL_C via a manhole 
(TL_C_24) on North Molalla Avenue. The pump station was constructed in 2011. The control panel 
includes an automatic phone dialer for alarm call-outs, and is outfitted with a generator receptacle for 
portable generator connectivity during a loss of power.  
 
Despite its relatively young age, the pump station is often hydraulically overloaded and inundated with 
high amounts of grease and oils. The station struggles to process wet weather flows due to excessive I/I in 
the surrounding area. High influent loads of oil and grease accumulate on floats and throughout the wet 
well, requiring manual removal and cleaning approximately every two weeks.  
 
The pumps often lose their prime and can take hours to restore operability. The motors are costly to 
maintain, and require replacement approximately every two years. During operation, the duplex pumps 
are noisy, are insufficiently housed for sound attenuation, and routinely annoy nearby residents.  
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A drawdown test was performed on January 18, 2018. The flow rate for pump 1 and 2 was 167 and 187 
gpm, respectively. Pump run time data was also analyzed to determine the maximum pump run times 
recorded in 2017. The maximum pump run time for pump 1 and 2 was 3.15 hours/day and 5.9 hours/day, 
respectively. The minimum pump run time for pump 1 was 0.30 hours/day. Excluding days when pump 2 
was inactivated, the minimum pump run time was 0.50 hours/day. Winter and summer pump run time 
data from 2017 is provided in Appendix D. 

 
TABLE 2.3.8 

TAURUS PUMP STATION & FORCE MAIN 
 

Taurus Pump Station & Force Main 
Location Taurus Street and Explorer Avenue 
Date Built 2011 
Type Duplex self-priming 
Manufacturer Hydromatic 40 MPV 
Capacity  140 gpm @ 56 TDH 
Pump hp 2 @ 5 hp 
EPA Reliability Class I 
Level Control Mercury float switches 
Standby Generator Not included 
Flow Measurement Hydroranger 200  
Force Main 1,250 LF of 4” PVC  

 
FIGURE 2.3.9 

TAURUS PUMP STATION 
 

 
 
A summary of deficiencies at the Taurus Pump Station is included below:  
 

• The pump station is inadequately mixed and receives an abnormally high load of grease and oils 
from users within the subdivision. The excessive grease and oil load accumulates on slide rails, 
wet well walls, and other components, requiring frequent cleaning, and hindering maintenance 
activities. 

• The pump station includes an auto dialer, but is not connected to the City’s Supervisory Control 
and Data Acquisition (SCADA) system.  

• Limited sound attenuation considering close proximity to residences.  
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East 5th and South Cole Pump Station 
The East 5th and South Cole Pump Station is located in sub basin TL_A2 at the intersection of South Cole 
Avenue and East 5th Street. The East 5th and South Cole Pump Station serves the Sunrise Acres 
subdivision, and discharges wastewater to manhole (TL_A_24) located at East 5th and Stowers. The 
control panel includes an automatic phone dialer and generator receptacle.  
 
Overall, the pump station is dependable and is in good condition. The duplex pumps perform reliably and 
without frequent alarms, repairs, or replacement. The only notable problem is that the influent wastewater 
to the pump station contains high concentrations of grease and oil. Grease and oil buildup throughout the 
pump station requires manual removal with scrapers and a pressure washer.  
 
A drawdown test was performed on January 18, 2018. The flow rate for pump 1 and 2 was 238 and 253 
gpm, respectively. Pump run time data was also analyzed to determine the maximum pump run times 
recorded in 2017. The maximum pump run time for pump 1 and 2 was 2.4 hours/day and 2.55 hours/day, 
respectively. The minimum pump run time for pump 1 and 2 was 0.35 hours/day and 0.35 hours/day, 
respectively. Winter and summer pump run time data from 2017 is provided in Appendix D. 
 

TABLE 2.3.9 
EAST 5TH AND SOUTH COLE PUMP STATION & FORCE MAIN 

 
East 5th and South Cole Pump Station & Force Main 

Location East 5th and South Cole 
Date Built ~ 1970 
Type Duplex submersible 
Manufacturer Ebara 
Wet Well FRP/Steel, 6 ft diameter, 12 ft depth 
Pump hp 2 @ 2 hp 
Level Control Floats 
Standby Generator Not included  
Flow Measurement Not included  
Force Main 635 LF of 4" AC 
Discharge Location 5th and Stowers 
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FIGURE 2.3.10 
EAST 5TH AND SOUTH COLE PUMP STATION 

 

 
 
Collection System Summary 
 
In general, the collection system is aging and hydraulically overloaded. The City’s wastewater collection 
system is plagued with rainfall induced infiltration and inflow. Extraneous stormwater and groundwater 
unduly affects the capacity and operation of collection and treatment systems. Left unaddressed, 
collection system deficiencies will continue to deteriorate, ultimately causing sanitary sewer overflows, 
violations at the WWTP, and high capital and operational costs.  
 
The Taurus Street and South Molalla pumps stations will require upgrades during the 20 year planning 
period. The Taurus Street pump station is maintenance intensive, noisy, and is often hydraulically 
overloaded during rain events. The South Molalla pump station is old and is also hydraulically overloaded 
during rain events.  
 
Existing Treatment Facilities 
 
History 
 
The City’s existing wastewater treatment plant was constructed in 1980 and located in the west end of the 
City immediately south of Toliver Road. Major upgrades to the WWTP occurred in 2002 and 2007. The 
existing wastewater treatment facility includes an influent fine screen, Parshall flume flow meter, aeration 
basin (i.e. aerated lagoon), transfer pump station, two facultative/storage lagoons, tertiary treatment by 
dissolved air flotation units and sand/anthracite gravity filters, calcium hypochlorite disinfection, effluent 
pump station, and dechlorination. A summary of component specifications is included in Table 2.3.10. 
The WWTP site plan is depicted in Figure 2.3.11 and 2.3.12. 
 
The WWTP is operated under Waste Discharge Permit No. 101514 from the National Pollutant Discharge 
Elimination System (NPDES), a copy of which is included in Appendix A. From May 1st to October 31st, 
discharge to waters of the state is prohibited, and recycled water is land applied onto DEQ approved sites. 
The recycled water used for irrigation is treated to the same standards as effluent discharged to the 
Molalla River, except that effluent discharged to the river is dechlorinated using ascorbic acid (Vitamin 
C). From November 1st to April 30th, effluent is discharged to the Molalla River in accordance with the 
NPDES Permit. 
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TABLE 2.3.10 
CITY OF MOLALLA WWTP COMPONENT DESIGN SPECIFICATIONS 

 
Item Description / Design Data 
Headworks Mechanical Fine Screen 1/4-inch, screen washing, compaction 
       Quantity 1 
       Capacity 9.25 MGD 
       Bypass Bar screen - manually cleaned 
  

 
  

  Parshall Flume   
       Throat Width 24-inches 
       Capacity 21.4 MGD 
  

 
  

 Influent Sampler Issco 
   
Aeration Basin Basin Dimensions   
       Size (bottom of basin) 200 ft by 54 ft 
       Side Slopes (horiz:vert) 2:1 
       Maximum Side Water Depth 10 ft w/ 2 ft freeboard 
  

 
  

  Basin Volume 1.3 MG 
  

 
  

  Basin Liner Asphalt concrete 
  

 
  

  Aerators   
       Type Aspirating 
       Quantity 6 
       Horsepower, each 10 hp 
  

 
  

Transfer Pump Station Pumps   
       Type Centrifugal submersible w/ VFD 
       Quantity Three 
       Horsepower, each Two 110 hp, one 50 hp 
       Capacity 11.23 MGD 
  

 
  

  Discharge Force Main   
       Size, Qty 18-inch, 2 
       Length 1,630-feet 
  

 
  

Lagoon #1 Dimensions   
       Surface Area 11.4 acres at 6 ft water depth 
       Maximum Depth 12 ft with 3 ft freeboard 
       Working Depth 9 ft 
  

 
  

  Volume 137 acre-feet (45 MG) 
  

 
  

  Basin Liner Native clay 
  

 
  

  Outlet   
       Size 10-inch 
       Type Surface weir, fixed pipe on bottom 
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TABLE 2.3.10 (CONT.) 
CITY OF MOLALLA WWTP COMPONENT DESIGN SPECIFICATIONS 

 
Item Description / Design Data 
Lagoon #2 Dimensions   
       Surface Area 13.6 acres at 6 ft water depth 
       Maximum Depth 12 ft with 3 ft freeboard 
       Working Depth 9 ft 
  

 
  

  Volume 163 acre-feet (53 MG) 
  

 
  

  Basin Liner Native clay 
  

 
  

  Outlet   
       Size 10-inch 
       Type Fixed pipes at two depths 
  

 
  

Dissolved Air Flotation Capacity Unit #1   
       Surface Area 750 square feet 
       Maximum Loading Rate 2.59 gpm/sf, including recycle 
       Hydraulic Capacity, each 2.8 MGD, including recycle 
  

 
  

  Chemical Feed Rates   
       Polyaluminum Chloride 35 - 70 mg/L 
  

 
  

  Operating Parameters   
       Pressurized Recycle Flow 350 to 700 gpm 
       Operating Pressure 45 to 80 psi 
       Solids to Air Ratio 0.03 
       Maximum Horizontal Velocity 3.1 ft/s 
       Maximum Daily Sludge 2290 lbs dry solids, 15,300 gallons 
  

 
  

  Recycle Flow Meter   
       Type Propeller 
       Size 6-inch 
       Range 0 - 2 MGD 
  

 
  

  Influent Flow Meter   
       Type Electromagnetic, Insertion Type 
       Size 12-inch 
       Range 0 - 10 MGD 
  

 
  

  Capacity Unit #2   
       Surface Area 1,075 square feet 
       Maximum Loading Rate 2 gpm/sf, including recycle 
       Hydraulic Capacity, each 3.1 MGD, including recycle 
  

 
  

  Chemical Feed Rates   
       Polyaluminum Chloride 35 - 70 mg/L 
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TABLE 2.3.10 (CONT.) 
CITY OF MOLALLA WWTP COMPONENT DESIGN SPECIFICATIONS 

 
Item Description / Design Data 
Dissolved Air Flotation Cont. Operating Parameters   
       Pressurized Recycle Flow 350 to 700 gpm 
       Operating Pressure 125 psi 
       Solids to Air Ratio 0.03 
       Maximum Horizontal Velocity 3.1 ft/s 
       Maximum Daily Sludge 1,670 lbs dry solids, 10,000 gallons 
  

 
  

  Recycle Flow Meter   
       Type Ultrasonic, Strap On 
       Size 6-inch 
       Range 0 - 2.5 MGD 
  

 
  

  Influent Flow Meter   
       Type Electromagnetic, Insertion Type 
       Size 14-inch 
       Range 0 - 14 MGD 
  

 
  

Gravity Filters Capacity   
       Number of Filters 4 
       Surface Area, Total 573 square feet 
       Maximum Loading Rate 4.85 gpm/square feet 
       Capacity, each 1 MGD 
  

 
  

  Media   
       Type Gravel, sand, anthracite coal 
       Depth 12-inches sand, 24-inches coal 
  

 
  

  Backwash    
       Type Automatic on time or pressure diff. 
       Backwash Rate 20 gpm/sf 
       Surface Wash Rate 103 gpm 
     
  Air Scour Blower   
       Type Rotary, positive displacement 
       Size 15 hp 
       Air Scour Rate 3 scfm/sf 
       Air Scour Flow 429 scfm @ 4 psig 
     
  Backwash Flow Meter   
       Type Propeller 
       Size 16-inch 
       Range 0 - 17 MGD 
     
  Filter Effluent Flow Meter   
       Type Electromagnetic, Insertion Type 
      Size 18-inch 

 
     Range 0 - 23 MGD 



City of Molalla  Section 2 
Wastewater Facility and Collection System Master Plan Existing Facilities 
 

    
The Dyer Partnership, Engineers and Planners, Inc. Draft 2-27 
 

TABLE 2.3.10 (CONT.) 
CITY OF MOLALLA WWTP COMPONENT DESIGN SPECIFICATIONS 

 
Item Description / Design Data 
Disinfection Type Calcium Hypochlorite 
  

 
  

  Residual, Minimum 2 mg/L 
  

 
  

  Chlorine Contact   
       Sidewater Depth  4-feet, 1 foot of freeboard 
       Volume  67,500 gallons 
       Length to Width Ratio  24 
  

 
  

Effluent Pump Station Pumps   
       Type Vertical turbine 
       Quantity 2 + 1 Future 
       Horsepower, each 300 hp w/ VFD 
       Capacity, each 5 MGD  
  

 
  

  Discharge Force Main   
       Size 24-inches 
       Length Five miles 
  

 
  

Standby Power Generator Set   
       Type Diesel 
       Size 750 kW 
       Transfer Switch Automatic 
  

 
  

  Facilities Served  Entire WWTP (One Eff. Pump) 
  

 
  

Controls SCADA  Transfer Pump Station 
  

 
 Effluent Pump Station 

   Discharge Monitoring Station 
   
Discharge Monitoring 
Structure Dechlorination   
       Feed Solution Ascorbic acid 
       Chemical Feed Pumps 2 - 13 gph 
       Feed Control Flow and Cl2 residual 
          
  Effluent Sampler   
       Type Flow paced 
  

 
  

  Instrumentation   
       Type Temp, DO, Chlorine 
  

 
  

  Flow Measurement   
       Type Electromagnetic 
       Size 12-inch 
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TABLE 2.3.10 (CONT.) 
CITY OF MOLALLA WWTP COMPONENT DESIGN SPECIFICATIONS 

 

Item Description / Design Data 
Molalla River Outfall Material HDPE 
  Size 24-inch 
  Length 23-feet 
  

 
  

  Diffuser Design   
       Number of Ports, Type 3, Duckbill 
       Diameter of Ports 8-inches 
       Minimum Summer Submergence 1-inch 
       Minimum Winter Submergence 12-inches 

 
  







City of Molalla  Section 2 
Wastewater Facility and Collection System Master Plan Existing Facilities 
 

    
The Dyer Partnership, Engineers and Planners, Inc. Draft 2-31 
 

Existing Treatment Process Description (Liquid Stream) 
 
Raw wastewater flows by gravity to a headworks system consisting of an automated fine screen, 
mechanical bar screen, and Parshall flume for flow measurement. Screened raw sewage flows by gravity 
to a 1.3 MG asphalt-concrete lined aeration basin (i.e. aerated lagoon) designed with six aspirating 
aerators. Return Activated Sludge (RAS) is not returned to the aeration basin. 
 
A transfer pump station, installed in 2002, conveys wastewater from the aeration basin to the first of two 
facultative lagoons installed in series, which provide both treatment and storage. Lagoon #1 is 11.4 acres 
and has a maximum volume of 45 MG at a 12 ft water level. Lagoon #2 is approximately 13.6 acres and 
has a total volume of 53 MG at a 12 ft water level. 
 
Tertiary treatment is provided by two dissolved air flotation units and four media filters. After filtration, 
calcium hypochlorite is used for disinfection, immediately prior to entering the chlorine contact basin. 
Disinfected effluent flows by gravity to the effluent pump station, where it is either land applied or 
discharged to the Molalla River, depending upon the time of year. The existing WWTP process schematic 
is illustrated in Figure 2.3.13. A hydraulic profile of the WWTP is provided in Figure 2.3.14. 
 
  







City of Molalla  Section 2 
Wastewater Facility and Collection System Master Plan Existing Facilities 
 

    
The Dyer Partnership, Engineers and Planners, Inc. Draft 2-34 
 

Existing Treatment Process Description (Solid Stream) 
 
Solids are primarily stored, and undergo anaerobic digestion, at the inlet end of Lagoon #1. Sludge is kept 
within the process for years, and biosolids are infrequently wasted. The lagoons have adequate volume to 
store sludge for extended periods of time, but excess sludge accumulation in the lagoons contributes 
detrimentally to biological and hydraulic performance of the lagoons. When biosolids are removed, albeit 
infrequently historically, they are pumped from Lagoon #1, land applied onto DEQ approved sites, or 
shipped to a biosolids processing facility such as Heard Farms, Inc. 
 
Treatment and management of the solids stream is low maintenance, as the lagoon system allows for long 
periods of time between solids removal, but not without problems or expense. Wind and rain agitate 
solids, seasonal overturn, and other factors, cause resuspension and the transfer of solids to downstream 
processes. As solids accumulate in the lagoons, they also displace the aerobic capacity of the lagoon, limit 
liquid storage capacity, overload tertiary processes, and can cause odors.  
 
Current WWTP Design Flows 
 
Design flows, based upon Discharge Monitoring Report (DMR) data analyzed from 2014 to 2017, are 
summarized in Table 2.3.11. Per capita flows are based upon the 2017 population of 9,939. Flows are 
further defined in Section 3.  
 

TABLE 2.3.11 
CITY OF MOLALLA WWTP EXISTING INFLUENT FLOW RATES 

 

Parameter Flow Values Peaking 
Factor 

Population 9,939   
Base Sewage 0.89 MGD 90 gpcd   
Base Infiltration 0.22 MGD 23 gpcd   
AAF 1.85 MGD 186 gpcd 1.7 
ADWF 1.11 MGD 112 gpcd 1.0 
AWWF 2.48 MGD 249 gpcd 2.2 
MMDWF10 1.91 MGD 192 gpcd 1.7 
MMWWF5 3.21 MGD 323 gpcd 2.9 
Peak Average Week 4.51 MGD 454 gpcd 4.0 
PDAF5 6.62 MGD 666 gpcd 5.9 
PIF 9.7 MGD 980 gpcd 8.7 

 
WWTP Condition 
 
The existing wastewater treatment plant has evolved to the point that it cannot consistently, under current 
conditions, perform in compliance with the discharge requirements. With the population projected to 
nearly double in the next twenty years, the wastewater treatment plant, in the absence of major upgrades, 
will violate NPDES Permit requirements at an ever increasing rate.  
 
Based on the projected flows for the 2043 planning year, Total Maximum Daily Loads (TMDL) limits 
will require Biochemical Oxygen Demand/Total Suspended Solids (BOD5/TSS) concentrations of 
approximately 5/5 mg/L, or less, to achieve NPDES Permit mass load limits. Facultative lagoons, even 
with the incorporation of tertiary treatment processes, are not designed to achieve < 5 mg/L BOD5 and 
TSS, or even < 10/10 mg/L BOD5/TSS.  
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The City’s wastewater collection system has excessive infiltration and inflow. Due to I/I flow 
contributions during and immediately following storm events, and the existing TMDL, the facility 
regularly exceeds the mass load limits, specifically the monthly average TSS limit of 160 lbs/day.  
 
High concentrations of algae are generated in the facultative lagoons. The bulk of suspended solids in the 
lagoon effluent are comprised of algae of various sizes, species, and concentration, depending on the 
season and other factors. Algal solids are difficult to effectively remove and manage, and are 
consequently continuously recycled within the system, and infrequently wasted. Removing algal solids 
from the waste stream to achieve turbidity requirements in accordance with Class A recycled water 
requirements, is impractical and unreliable.  
 
Elevated solids throughout the system reduce the hydraulic capacity of tertiary treatment processes, create 
a bottleneck, and ultimately restrict the City’s ability to discharge effluent at rates necessary to achieve 
liquid storage goals in the lagoons. This limits the City’s ability to drawdown lagoons to levels that will 
allow sufficient equalization throughout the year.  
 
The aerated and facultative lagoons are low maintenance, but inherently have limited operational control 
to achieve strict permit limits. Lagoon performance is influenced by factors outside of operator control, 
including; temperature, solar radiation, wind speed, loading, actual detention time, and other factors. 
Limited operational control, coupled with the presence of excess solids, prevent the City from 
consistently achieving discharge requirements and water recycling objectives.  
 
Effluent disposal, specifically the land application of recycled water, is a major obstacle to facility 
operations. The City typically land applies recycled water five to six days per week from June to 
September, onto approximately 444.5 acres of DEQ approved land application sites. The City is unable to 
land apply recycled water, or store recycled water, to avoid discharging to waters of the state during the 
months of May and October, and sometimes June, in violation of the NPDES Permit. 
 
A summary of the major WWTP deficiencies is provided in Table 2.3.12. More detailed explanations of 
each unit process at the WWTP are summarized throughout this section.  
 

TABLE 2.3.12 
SUMMARY OF WWTP DEFICIENCIES 

 
Component Deficiency 
Headworks Undersized for current and future flows (PIF) 
  Excludes grit removal 
 Slide gates are difficult to remove 
  
Aeration Basin  Undersized to initiate appreciable treatment 
  Excessive sludge and grit accumulation1 

  Asphalt-concrete liner is cracked 
  No RAS 
 Limited operational control 
  Energy inefficient 
  Inadequate mixing 
  
Transfer Pump Station Undersized for future flows (PIF) 

   Facultative/Storage Lagoons2 Excessive solids accumulation 
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Component Deficiency 
Facultative/Storage Lagoons Cont. Undersized to achieve treatment objectives 
 Limited operational control to achieve discharge limits 
 Limited level control and withdrawal options 
  Dike erosion 
  Undersized transfer line between Lagoons # 1 and # 2 
  Inadequate storage for future flows 
 Periodic odors 
  
Dissolved Air Flotation Undersized given existing solids and hydraulic loading 
  DAF # 1 is in need of structural repairs 
 O&M intensive 
 No waste sludge treatment 
    
Gravity Filters Undersized given solids and hydraulic loading 
 O&M intensive 
 No waste sludge treatment 
  
Disinfection Tablet chlorination system safety concerns 
 High operational costs 
    
Chlorine Contact Basin No redundancy 
 Undersized based on current and future flows 
 Short circuiting 
  
Effluent Pump Station & Force Main Undersized for future flows3 
  
Outfall Undersized 
 Discharge monitoring location is O&M intensive 
  
Land Application of Recycled Water Fail to comply with Class A recycled water discharge limits4 

 Insufficient liquid storage for existing flows 
 Insufficient liquid storage and land area for future flows 
  
Biosolids Management Solids are rarely wasted and continuously stored at WWTP 
 Dredging of solids is cumbersome 
 Excess solids in aeration basin and lagoon #11 

 Disposing of solids is operationally intensive and expensive 
1. Solids (215 dry tons) were removed from the aerated lagoon during the development of this plan.  
2. Some solids (699 dry tons) were removed from lagoon #1 during the development of this plan. 
3. Assumes no influent flow equalization. 
4. RWUP (Dyer Partnership, 2018) received DEQ approval in September 2018, based on Class C recycled water. 

 
Headworks 
 
The headworks system was installed in 2002 and consists of an influent fine screen, a bypass screen, and 
flow measurement device. The total capacity of the headworks system is 9.25 MGD, but operational staff 
has reported that the headworks system struggles to process flows greater than 6 MGD. The headworks 
system is slightly undersized for current flows, and an upgrade is necessary to meet the projected PIF for 
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the 2043 planning period.  
 
The fine screen is an in-channel, perforated plate type screen (1/4-inch). The principal role of influent 
screening is to remove coarse materials from the waste stream. After fifteen years of continuous operation 
without a major upgrade, the influent mechanical headworks screen was rebuilt in 2017.  
 
The headworks system has two bypass channels, one with a manually cleaned bar-screen. When the 
headworks structure was originally built, provisions were made to allow the addition of a second fine 
screen. The second channel is not in use at this time. Raw sewage can be diverted to the mechanical bar 
screen when operators are performing maintenance on the influent fine screen, or when influent flows 
exceed the capacity of the influent fine screen.  
 

TABLE 2.3.13 
HEADWORKS INFLUENT SCREEN CAPACITY 

 

Unit Process Basis for 
Capacity Capacity1 Current Flow 

Headworks (Fine Screen & Bar Screen) PIF 9.25 MGD 9.7 MGD 
1. Design capacity. 

 
An ultrasonic transducer upstream of the influent fine screen initiates an auger mechanism within the 
screen, lifting the screenings from the channel. Screened material is washed, compacted, and conveyed 
into a plastic bag. The screenings are periodically deposited into a dumpster for collection and eventually 
transported to a land fill.  

FIGURE 2.3.15 
HEADWORKS 

 

 
 
A Parshall flume, suitable for flows between 0.27 and 21.4 MGD, is used for influent flow measurement. 
Flow measurement is performed using an ultrasonic level sensor that is calibrated annually, or as 
required. The ultrasonic flow meter is located approximately 2/3rds up the 24-inch wide throat, but is not 
centered on the flume, and water is sometimes not quiescent. Therefore, the flow meter accuracy is 
uncertain.  
 
Grit removal is not included. Instead, grit is allowed to pass through the headworks and accumulate in the 
aeration basin. The aeration basin has a large volume of accumulated and unmixed grit in unaerated areas.  
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Influent Sampler 
 
The influent sampler is an Issco composite sampler. Composite samples are collected downstream of the 
Parshall flume on a time composite basis. No wastewater treatment plant recycle waters are introduced 
upstream of the influent composite sampler.  
 
Aeration Basin  
 
Description 
The aerated lagoon (i.e. aeration basin), as shown in Figure 2.3.16, is located immediately downstream of 
the headworks. Treatment in the aerated lagoon is provided by both biological and physical processes. 
The aerated lagoon receives screened raw sewage as well as backwash water from the dissolved air 
flotation units and gravity filters.  
 

FIGURE 2.3.16 
AERATION BASIN 

 

 
 
The aerated lagoon operates at a liquid depth of 10 ft, is approximately 1.3 million gallons, and is lined 
with asphalt-concrete to prevent erosion. The sides are sloped 2 to 1 (horizontal to vertical), and the 
bottom dimensions are 200 feet by 54 feet. The top dimensions are 248 feet by 102 feet. The asphalt-
concrete liner is cracked and weathered. 
 
Aerated Lagoon Sizing 
Based on current wet weather flows, the aerated lagoon is undersized and only provides for a total of 
approximately ten hours of hydraulic detention time. Aerated lagoons are typical designed for a hydraulic 
detention time between three to six days, or more, depending on treatment objectives. Insufficient 
hydraulic detention time and mixing prevents appreciable biological treatment from occurring.  
 
In complete mix aerated ponds the mixing requirements typically control the power input to the system. 
Proper aeration and mixing of lagoons is critical to properly treat influent wastewater pollutants. 
Textbook values for energy input are typically about 7.5 to 8.75 hp/MG, or as high as 30 hp/MG. For 
aeration and mixing purposes, the aerated lagoon was designed with six floating mechanical aspirators, 10 
hp each. Based on visual observations, the wastewater is not sufficiently mixed. Several dead-zones exist 
throughout the lagoon. Additionally, the algae removed from the DAF units transfers a highly 
concentrated flow of algae into the aerated lagoon.  
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Solids 
Return activated sludge is not returned to the lagoon, and solids are infrequently wasted and removed. 
Sludge and grit is either conveyed to Lagoon #1, or allowed to settle throughout quiescent zones in the 
aerated lagoon. Based on sludge judge measurements pulled in December 2017, there is approximately 
150,000 gallons of sludge with a dry solids estimate between 2-4% in the aerated lagoon. A map 
depicting the results of the 2017 sludge judge measurements is included in Appendix B. In 2018, the 
aerated lagoon was dredged, and 215 dry tons of solids were removed and disposed of in accordance with 
state law.  
 
Redundancy 
There is only one aeration basin, and no redundancy. Without basin redundancy, maintenance requires the 
basin to be removed from service and raw sewage diverted directly into the facultative/storage lagoons. If 
maintenance were ever required, temporarily eliminating the aerated lagoon process from the WWTP 
would negatively impact, to some degree, facultative lagoon operation and performance.  
 
Aerated Lagoon Performance 
With limited operational data related to the aerated lagoon, the performance of the aerated lagoon is 
mostly unknown. Without proper mixing and adequate detention time during wet weather flows, the 
aerated lagoon likely doesn’t offer a great deal wastewater treatment. The aerated lagoon also has limited 
operational control. Since the lagoon isn’t sufficiently mixed and designed without RAS, the Dissolved 
Oxygen (DO) concentration and mixed liquor concentration varies throughout the basin, and throughout 
diurnal and seasonal hydraulic variations. The aerated lagoon’s performance varies based on influent 
flows, mixed liquor concentrations, dissolved oxygen (DO) concentrations, and other factors uninfluenced 
by operational adjustments. 
 
Electrical Consumption 
Mechanical aerators and photosynthesis both contribute to a DO typically between 1 mg/L and 9 mg/L. 
Variable Frequency Drives (VFDs) are not included with the aerators, and aeration is not supplied 
proportional to incoming wastewater loads. The mechanical aspirators are not energy efficient compared 
to contemporary aeration strategies. A significant amount of energy is wasted from over aeration and the 
type of aeration. Energy consumption is a major factor at wastewater treatment facilities. Electricity 
constitutes between 25 to 40 percent of a typical wastewater treatment plant’s operating budget. Aeration 
typically constitutes over half of the electricity consumed. Aerated lagoons are widely considered one of 
the more energy intensive secondary treatment processes. 
 
Aerators 
The original aerators were replaced in 2017. The aerators are periodically serviced, but removal of the 
aerators is cumbersome and time consuming. The operators use a backhoe to remove the aerators from the 
aerated lagoon.  
 
Transfer Pump Station 
 
The transfer pump station was installed in 2002, and conveys mixed liquor from the aeration basin, and 
backwash from the DAF units, to Lagoon #1. The transfer pump station consists of three submersible 
centrifugal pumps. Two pumps are 110 hp with a capacity of 5,800 gpm at 51 feet TDH. The jockey 
pump is 50 hp with a capacity of 2,500 gpm at 49 ft TDH (one force main). The pumps are installed in a 
rectangular wet well (13’6” x 17’3” x 25’ D). Check valves, isolation valves, and a magnetic flowmeter 
are all located above ground. The control panel is located in the Transfer pump Station Control Building 
(23’ x 11’), located approximately 30 ft west of the Transfer Pump Station.  
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TABLE 2.3.14 
TRANSFER PUMP STATION CAPACITY 

 

Unit Process Basis for 
Capacity Capacity Current Flow 

Transfer Pump Station PIF 11.23 MGD 9.7 MGD 
 
The transfer pump station is rated for a peak capacity of 11.23 MGD, and therefore is capable of 
processing current flows, but an upgrade will eventually be necessary based on the 2043 planning period, 
or if WWTP improvements increase the static lift beyond the capacity of the existing pumps. The 
magnetic flow meter was installed in 2016. The VFDs are incorporated into the station, and allow the 
pump output to match influent flows. The transfer pump station is hydraulically connected to the aeration 
basin.  

 
FIGURE 2.3.17 

TRANSFER PUMP STATION 
 

 
 
The force main between the transfer pump station and Lagoon #1 was constructed in 2002, and consists of 
two HDPE lines, each 18-inch diameter. The force main is connected to a submerged outlet in Lagoon #1, 
consisting of 4-ports, 12-inch diameter each. A bypass line to Lagoon #2 is also provided, but seldom 
used because it results in short circuiting and incomplete treatment. 
 
Facultative/Storage Lagoons 
 
Description 
The facultative/storage lagoons operate in series. The lagoons provide additional treatment, flow 
equalization, storage, and long-term solids retention and digestion. The lagoons are lined with native clay.  
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FIGURE 2.3.18  
FACULTATIVE/STORAGE LAGOONS 

 

 
 
Both lagoons are 12 feet deep. At a 12 ft water depth, Lagoon #1 is approximately 11.4 acres and Lagoon 
#2 is 13.6 acres. The total lagoon area is 25 acres. The total volume is approximately 98 million gallons. 
During the summer, the flows are stored in the lagoon and eventually land applied to DEQ approved 
recycled water sites. Year round, all of the effluent from Lagoon #2 is processed through the DAF units 
and gravity filters for tertiary treatment.  
 
Facultative/Storage Lagoon Sizing 
The design of lagoons is perhaps the least well defined of all biological wastewater treatment processes. 
Numerous methods have been proposed in literature, but considerable variability exists. A conservative 
approach, as outlined in the Environmental Protection Agency’s (EPA) “Municipal Wastewater 
Stabilization Ponds Design Manual,” is based on the surface loading rate (lb BOD5/acre/day). Surface 
loading rates of 20 to 40 lb BOD5/acre/day are suggested. Based on an average influent BOD5 load 
between 1,600 to 2,300 lb BOD5/day, the surface area required, for current loads, is at least 40 acres. The 
existing lagoon is undersized for current loads. This assumes negligible oxidation occurs in the aeration 
basin, due to insufficient hydraulic detention time and mixing. The actual biological capacity of the 
lagoon is also diminished considerably due to accumulated solids residing in the lagoons. Based upon 
sludge judge testing conducted in February of 2018, lagoon #1 had between 7.25 to 8.5 ft of sludge in the 
vicinity of the inlet, and an overall average sludge depth throughout the lagoon of approximately 6.5 to 7 
feet. Sludge levels in lagoon #2 were measured in March of 2018 and were found to be less than 1 ft 
throughout the lagoon. Sludge depth and dry solids data is provided in Appendix B. In 2018, 
approximately 699 dry tons were removed from lagoon #1.  
 
Facultative/Storage Lagoon Performance 
The performance of the lagoons, with regard to suspended solids (algae, microorganisms, and residual 
suspended solids), is highly variable. Overall, suspended solids concentrations in the effluent are high 
year round, but do follow a seasonal pattern. Suspended solids are higher in the summer when algal 
growth is intensive, and also during the spring when overturn occurs and solids are re-suspended.  
Lagoon #1 receives influent from the aeration basin, which includes backwash algal-alum sludge from the 
DAF units. Highly concentrated backwash water from the DAF units, as well as solids in the influent 
wastewater, are continuously kept in the lagoon, and very infrequently wasted. As solids accumulate, they 
occupy volume in the lagoon, and accumulate to the point that they become problematic. Solids are 
sometimes disturbed by wind and rain, causing downstream solids migration, ultimately compromising 
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treatment performance and efficiency of tertiary treatment processes.  
 
Facultative/Storage Lagoon Piping and Dikes 
Effluent is transferred from Lagoon #1 to Lagoon #2 through a level control structure located on the east 
end of the lagoons. The normal mode of operation is to withdraw effluent from the surface of the lagoon 
using an overflow weir. A common problem with many facultative lagoons is erosion of interior slopes. 
Dike stability has likely been negatively affected by wind driven wave action, particularly when the 
lagoons are operated above 12 feet. Riprap is needed to stabilize the slopes. Additionally, during wet 
weather flows, because the existing 10-inch diameter transfer line between the lagoons is undersized, 
wastewater is sometimes pumped directly from Lagoon #1 to Lagoon #2. Pumping from Lagoon #1 to #2 
has caused incomplete treatment from short-circuiting.  
 

FIGURE 2.3.19 
LEVEL CONTROL STRUCTURE 

 

 
 
An outlet structure is located at the west end of Lagoon #2. Effluent is withdrawn from Lagoon #2 using 
an overflow weir. The elevation of Lagoon #2 is adjusted by adding or removing wooden boards. The 
lagoons do not allow water withdrawal from multiple locations of the lagoon water column, which 
restricts operational flexibility and system performance.  
 
Facultative/Storage Lagoon Flow Equalization 
For several reasons, the liquid storage and equalization volume available within the lagoons is severely 
limited. Adequate storage and equalization in the lagoons is critical to accomplish summertime irrigation 
objectives and avoid discharge to the Molalla River in the summer in accordance with permit 
requirements. Monthly average liquid depths for Lagoons #1 and #2, as recorded from the 2016 and 2017 
DMRs, are illustrated in Figure 2.3.20. The City typically operates the lagoons between 7 and 12 ft. 
Variables that influence lagoon storage include:  
 

• The facultative lagoons are undersized. Lowering the lagoons diminishes the biological capacity 
of the lagoons.  

• High influent flows, due to excessive I/I, during and immediately following storm events.  
• BOD5 and TSS mass load limits (monthly, weekly, and daily max) are based on an average wet 

weather flow of 1.92 MGD, which restricts the City’s ability to discharge flows at rates, during 
the winter months, necessary to satisfy a water balance. 
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• Capacity of the tertiary treatment processes (DAF, gravity filters) based on Lagoon #2 effluent 
quality. High influent solids loads, primarily as a consequence of infrequent wasting, limit the 
hydraulic capacity of the DAF and gravity sand filters.  

• Solids accumulation within the lagoons, and necessity for water cap for odor control purposes.  
 

FIGURE 2.3.20 
LAGOON #1 AND LAGOON #2  

MONTHLY AVERAGE LIQUID DEPTHS (2016 – 2017) 
 

 

Since the City typically cannot irrigate in May and October, the maximum equalization (i.e. surge 
volume) requirements are primarily a function of the monthly influent flow in May and October. The 
most extreme design condition typically occurs when there is a high amount of precipitation in May or 
October. When there is a high amount of rainfall in May or October, rain induced Inflow and 
Infiltration (I/I) creates high wastewater flows, and wet conditions prevent land application of recycled 
water. Under these conditions, all of the influent wastewater received in May or October must be stored 
in the lagoons. For reference, historical monthly flows for October and May, from 2014 through 2016, 
are summarized in Table 2.3.15.  
 

TABLE 2.3.15 
HISTORICAL INFLUENT FLOWS – MAY AND OCTOBER 

 
Year Monthly Flow – May (MG) Monthly Flow – October (MG) 

2014 38 35 
2015 47 21 
2016 34 59 
Average 40 38 

Maximum 47 59 
 
The total available equalization volume, or surge volume, of Lagoons #1 and #2 is established by the 
liquid level of Lagoons #1 and #2 at the beginning of May or October. Table 2.3.16 lists the equalization 
volume associated with various lagoon liquid depths, and the corresponding allowable influent flow for 
May or October, assuming that no irrigation occurs in May or October.  
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TABLE 2.3.16 
ALLOWABLE MAY OR OCTOBER INFLUENT FLOW 

 
Lagoon #1 and #2 

Liquid Depth (feet)1 
Equalization 

(feet) 
Equalization Volume 

(acre-feet) 
Allowable Influent Flow – 

May or October (MG) 

9 3 75 24 
8 4 100 33 
7 5 125 41 
6 6 150 49 
5 7 175 57 

1. Liquid depth of lagoons at beginning of May and October. Facultative lagoon performance deteriorates when the liquid level drops below 
seven to eight feet.  

 
Based on an analysis of the 2014 through 2016 discharge monitoring reports, on average, the City can 
satisfy a water balance by lowering the Lagoons #1 and #2 to a liquid depth between seven and eight 
feet. This provides up to 125 acre-feet of equalization storage.  
 
During wet months, more equalization is required because rain induced infiltration and inflow produce 
high flows, and rainfall prevents significant irrigation of recycled water. However, the lagoons operate 
optimally (biologically) at depths greater than 7 ft. Lowering the lagoon liquid depths increases the 
storage, but may diminish the biological capacity of the facultative lagoons and introduce excessive risk 
of permit violations. Consequently, under the current permit and during a wet May or October, the City is 
sometimes forced to discharge to the Molalla River outfall, in violation of the NPDES Permit. 
 
Figure 2.3.21 and 2.3.22 illustrate, for the 2016 and 2017 irrigation seasons, respectively, the total 
monthly influent flow, total monthly recycled water irrigated, total monthly volume discharged to the 
Molalla River, and the resulting net gain/loss in facultative lagoon volume. As evident in Figure 2.3.21 
and 2.3.22, the City can’t lower the lagoons enough, and is consequently forced to store influent 
wastewater to the point that they eventually need to discharge to the Molalla River during the summer 
months, in violation of the permit. Data shown doesn’t depict lagoon leakage. 
 

FIGURE 2.3.21 
FACULTATIVE LAGOON WATER BALANCE SUMMARY (2016) 
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FIGURE 2.3.22 
FACULTATIVE LAGOON WATER BALANCE SUMMARY (2017) 

 

 
 
Odors 
Facultative lagoons are often a source of odors. The odors are primarily caused by decaying algal mats 
and hydrogen sulfide. Hydrogen sulfide is formed from sulfates in wastewater that are reduced in an 
anaerobic environment. Elimination of odors is important given that the facultative lagoons are located in 
close proximity to residences.   
 
Facultative/Storage Lagoon Leak Testing 
Leak testing for the City of Molalla’s wastewater lagoons was performed by The Dyer Partnership, 
Engineers and Planners, Inc. in July of 2017. The leak testing was conducted in accordance with the 
Oregon DEQ Guidelines for Estimating Leakage for Existing Sewer Lagoons. The guidelines for 
estimating leakage from existing sewage lagoons produced by the Oregon DEQ state that seepage rates as 
high as 1/8 of an inch per day or less are considered normal. Seepage exceeding ¼-inch per day indicates 
a seal failure, or absence of adequate initial seal. The lagoon leakage test did not exceed ¼-inch per day. 
The lagoon leakage test passed DEQ requirements. 
 
Dissolved Air Flotation 
 
Effluent from Lagoon #2 is conveyed to two DAF units; one installed in 1980 and another installed in 
2007. The DAF unit (DAF #1) installed in 1980 is 31 feet in diameter. The DAF unit (DAF #2) installed 
in 2007 is 38 feet in diameter. The DAF units were originally designed for a total hydraulic capacity of 4 
MGD, but due to high solids loading have difficulties achieving design flux rates. Based on the current 
flows and solids loading, the DAF system is undersized. An upgrade is necessary to meet current and 
future filtration needs.  
 
Each DAF unit consists of a circular clarifier, a saturation tank, two recycle pumps (or pressurization 
pumps), and an influent flow meter. The primary purpose of the DAF units is to remove algae from the 
waste stream. Since algae and solids are continuously recycled within the treatment system, the DAF 
units are overtaxed. Effluent TSS concentrations from Lagoon #2 can approach, and sometimes exceed 
200 mg/L. The load on the DAF units and downstream gravity filters is significant and maintenance 
intensive.  
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FIGURE 2.3.23 
DAF UNITS 

 

   
 

 
To aid in the removal of algae, Poly Aluminum Chloride (PAC) is injected into the lagoon effluent 
immediately upstream of the pressure vessel. The PAC is introduced to create a surface or a structure that 
can easily absorb or entrap air bubbles. In the units, compressed air is introduced into the pressure vessel, 
followed by a release atmospheric level.  
 
Structurally, the concrete walls and floor of DAF Unit #1 are deteriorating, as shown in Figure 2.3.23. 
Left unaddressed, the structures will continue to breakdown and compromise the overall integrity and 
performance of the units. 
 
Gravity Filters 
 
Effluent from the DAF units is conveyed by gravity to a splitter box and then to four gravity filters, all 
installed in 2007. The primary purpose of the gravity filters is to provide additional solids removal to 
achieve wintertime TSS limits. The filters are rated for a total capacity of 4 MGD, but also struggle to 
perform at influent design flow rates due to excessive solids loading. The filters are currently undersized. 
An upgrade is necessary to meet current and future demands. The filters have a total surface area of 573 
square feet, and a maximum loading rate of 4.85 gpm/ft2. The filters contain a 12-inch layer of silica sand 
and a 24-inch layer of anthracite coal.  
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FIGURE 2.3.24 
GRAVITY FILTERS 

 

   
 
The filters are backwashed manually, or based on a pressure differential or time based interval. Backwash 
water is supplied from the chlorine contact basin. The backwash cycle duration is typically between four 
and five minutes, at a volume between 8,600 to 17,200 gallons. Air scour is provided via a rotary positive 
displacement blower, sized at 3 scfm/ft2. Two flow meters are included; one to measure and log backwash 
flow and another to measure filter effluent flow.  
 
The filters are operationally problematic. Influent flow variability, resulting from excessive I/I, requires 
increased operational oversight and causes performance stability issues. The hydraulic capacity of the 
filters is also often restricted due to excess solids loads from the DAF units. As solids loads are increased, 
operational staff has difficulty achieving discharge TSS requirements and discharging flows from the 
wastewater treatment at rates needed to satisfy lagoon storage and equalization objectives.  
 
Disinfection 
  
Effluent from the gravity filters is disinfected with a tablet chlorination (calcium hypochlorite – 
Ca(ClO)2) system manufactured by Accu-Tab. The tablets dissolve in feed water, enter a solution tank, 
and then are injected into the waste stream. Calcium hypochlorite tablets are very reactive and quickly kill 
bacteria present in wastewater (99% of the bacteria kill takes place in the first ten minutes following 
contact). Just as important, calcium hypochlorite residual, present after disinfection, dissipates rapidly so 
that it will not damage the receiving environment.  
 
The City is required to comply with E. coli standards from November 1st to April 30th, when discharging 
to the Molalla River. From May 1st through October 31st, the City is required to comply with a Total 
Coliform Limit (TCL) based on the type of beneficial recycled water produced.  
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FIGURE 2.3.25 
TABLET CHLORINATION 

 

   
 
Due to insufficient contact time in the chlorine contact basin, disinfection is accomplished by higher 
chlorine doses. The theory is based on the use of the detention time-dose product. As the detention time is 
shortened, effective disinfection can be maintained by use of higher chlorine application rates. 
 
The use of calcium hypochlorite causes an array of difficult handling and storage problems. The chlorine 
tablets are caustic and require careful handling. Protective gloves are required, and chlorine gas can 
accumulate in the tablet container, requiring a well ventilated area. The tablets can deteriorate rapidly in 
the presence of moisture. Calcium hypochlorite is also classified as a Class III oxidizer per code 430 of 
the NFPA (National Fire Protection Association). Calcium hypochlorite will liberate heat and oxygen as it 
decomposes, and can initiate spontaneous fires.  
 
Chlorine Contact Basin 
 
Effluent from the tablet chlorination system flows by gravity to the chlorine contact basin. The chlorine 
contact basin is 67,500 gallons, and has a length to width ratio of 1:1. There is no baffling in the basin to 
prevent short circuiting. Short circuiting makes it difficult to estimate the actual hydraulic detention time 
provided by the chlorine contact basin.  The contact basin was relined as part of the 2007 WWTP 
Improvements project. The chlorine contact basin is undersized based on current flows but additional 
chlorine contact time is also provided in the effluent/recycled water force main. However, using the 
effluent/recycled water force main as chlorine contact time limits options for future expansion of recycled 
water irrigation sites. 
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FIGURE 2.3.26 
CHLORINE CONTACT BASIN 

 

 
 

Oregon DEQ guidelines for reliability for sewage treatment facilities require that disinfection systems be 
sized for peak hour flow with full redundancy. For chlorination systems, the contact chamber shall be 
sized for at least 15 minutes of contact time at the peak hour flow, 20 minutes at peak day flows, or 60 
minutes at average dry weather flows, whichever results in the largest basin. A minimum of two contact 
units is required, and a minimum length to width ratio of 40:1 is required, with 72:1 preferred.  
 
Effluent Pump Station and Force Main 
 
Effluent from the chlorine contact basin flows by gravity to an effluent pump station, constructed in 2000. 
The pump station houses two vertical turbine pumps with a total capacity between 500 and 7,000 gpm. 
The effluent pump station is designed with provisions to add a third pump in the future. Each pump has a 
capacity of 3,500 gpm at approximately 280 feet of head at full speed (1780 rpm). The design maximum 
flow of 7,000 gpm is accomplished with two pumps operational and one redundant pump. The wet well is 
a precast reinforced concrete 12-foot inner diameter manhole. The pumps are VFD controlled. A pressure 
transducer is included for liquid level measurement.  
 
Due to flow equalization in the facultative/storage lagoons, the pump station is sufficiently sized based on 
existing flows, but fails to comply with DEQ redundancy requirements. DEQ guidelines require 
redundancy in pumping capacity, with the pump system capable of conveying peak hourly flows with the 
largest pump out of service. Adding the third pump will provide the necessary expansion to satisfy 
redundancy requirements based on existing flows, but an expansion is necessary to accommodate future 
flows.  
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FIGURE 2.3.27 
EFFLUENT PUMP STATION 

 

 
 
Effluent is conveyed to the Molalla River outfall or recycled water sites via a 27,000-feet long, 24-inch 
diameter force main. The first 20,700 feet of the force main is PVC, whereas the last 6,700 feet is HDPE. 
The design capacity of the force main is 10.1 MGD. During the summer, all recycled water is land 
applied to DEQ approved recycled water sites. Summertime operation of the transfer pumps is based upon 
a pressure set point, typically between 100 to 104 psi. During the wintertime, all of the flows are 
discharged to the Molalla River, and the pump station is operated based upon a flow set point. A map 
showing the location of the force main, Molalla River outfall, and sub-irrigation mains is included in 
Appendix B. 
 
Discharge Monitoring Station and Outfall 
 
A discharge monitoring station is located immediately prior to discharging to the Molalla River (Outfall 
001), approximately 700 feet from the outfall. For DO compliance, aeration of the effluent is 
accomplished by cascade aeration. The cascade aeration structure has a total fall of approximately 20 feet.  
 
The discharge monitoring station also includes a flow meter, flow paced sampler, and instrumentation 
probes to monitor chlorine residual, dissolved oxygen, and temperature. The discharge monitoring station 
includes a standby generator located on the north side of the building. A chemical feed system injects 2 to 
13 gph of ascorbic acid into the effluent for dechlorination. Chemical costs for dechlorination are 
significant. The outfall piping is capacity limited, and causes backups during high flows. 
 
The discharge monitoring station is checked daily and also monitored via the SCADA system. As a result 
of the location of the discharge monitoring station, it requires additional oversight and attention. High 
river flows often threaten to flood the station.  
 
Standby Power Generation 
 
A standby power generator, installed in 2000, provides 750 kW of backup power to the facility. The 
generator utilizes a diesel fuel source. The 750 kW emergency generator is sized to power the entire 
WWTP, but with only one effluent/irrigation pump operating at a time. Normal operations of the 
emergency power equipment are controlled by the automatic transfer switch control panel and the 
generator control panel.  
 
 



City of Molalla  Section 2 
Wastewater Facility and Collection System Master Plan Existing Facilities 
 

    
The Dyer Partnership, Engineers and Planners, Inc. Draft 2-51 
 

Operations Building 
 
The Operations Building consists of office space, a meeting room, restrooms, and a laboratory. The 
building is in good condition and functional. The laboratory includes all of the necessary equipment for 
performing wastewater analyses. The Operations Building also houses the disinfection system and DAF 
equipment.  
 
Flow Measurement 
 
Flows are measured at multiple locations throughout the treatment facility. Influent flow is measured at 
the headworks using a 24-inch Parshall flume. Flow measurement locations and functions are listed in 
Table 2.3.17. 
 

TABLE 2.3.17 
FLOW METERS 

 
Flow Meter 
Name/Number 

Location  Type Function 

Influent Headworks Parshall Flume Influent flow for DMR1 
Transfer Pump 
Station 

Transfer Pump Station Electromagnetic Flows to lagoons, lagoon leak 
testing 

FM-1 Upstream of DAF #2 Ultrasonic - Doppler Modulate flows to DAF 
Can control DAF chemical 
feed rate 

FM-2 Upstream of DAF #1 Electromagnetic Modulate Flows to DAF 
Can control DAF chemical 
feed rate 

FM-3 DAF #2 Recycle Propeller Recycle indication and 
process control 

DAF #1 Recycle DAF #1 Recycle Propeller Recycle indication and 
process control 

FM-4 Filter Effluent Ultrasonic – Transit 
Time 

Irrigation flows 
Controls chlorine dosage 

FM-5 Downstream of 
Backwash Pump 

Ultrasonic – Transit 
Time 

Backwash flow indication 
Irrigation flows 

Effluent Discharge Monitoring 
Structure 

Electromagnetic 
(Insertion) 

Effluent flows for DMR  
Can control dechlorination 
dosage  

1. DMR -Discharge Monitoring Report. 
 

Effluent Disposal  
 
Because the City can’t discharge to the waters of the state from May – Oct, effluent disposal is a major 
problem for Molalla. Based on existing flows and the existing WWTP deficiencies, effluent disposal 
systems are undersized. A summary of effluent disposal systems is summarized in this section.  
 
Molalla River Outfall (Outfall 001). Until 2007, the final effluent was discharged during the winter 
months to Bear Creek. Due to the limited assimilative capacity of Bear Creek, a five mile long pipeline 
project was completed in 2006 that resulted in the abandonment of the Bear Creek outfall and the addition 
of a new outfall to the Molalla River. From November 1st to April 30th, effluent is discharged to the 
Molalla River in accordance with NPDES Permit No. 101514. The outfall diffuser has three ports 
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(duckbill), all 8-inch diameter, and provide a wintertime submergence of 12-inches and summertime 
submergence of 1-inch. The Molalla River is water quality impaired under DEQ’s 303(d) inventory of 
impaired water bodies.  
 
The City often violates the NPDES Permit by discharging to the Molalla River outfall in May, June, 
and/or October. Rain induced infiltration and inflow produce high flows, and rainfall precludes significant 
irrigation of recycled water. The WWTP does not have adequate liquid storage, nor is the existing 
NPDES Permit derived based on existing flows. The BOD5 and TSS mass load limits (monthly, weekly, 
and daily max) are based on an average wet weather flow of 1.92 MGD, which is not representative of 
current flows. Based on the flow analysis summarized in Section 3, the current AWWF is 2.48 MGD, and 
the MMWWF is 3.21 MGD. The permitted average wet weather flow of 1.92 MGD ultimately restricts 
the City’s ability to discharge flows at rates, during the winter months, necessary to satisfy a water 
balance. Table 2.3.18 summarizes the total volume of flow discharged to the Molalla River outfall in 
2016 and 2017 during the summer months, in violation of the City’s NPDES Permit. 
 

TABLE 2.3.18 
TOTAL FLOW (MG) DISCHARGED TO MOLALLA RIVER MAY – OCT (2016 & 2017) 

 
Year Effluent Flow Discharged to Molalla River May – Oct (MG) 
2016 23.27 
2017  45.59 

 
Recycled Water (Outfall 002). Unless approved by a permit modification, the permittee is not allowed to 
discharge to the waters of the state from May 1st through October 31st. During this time period, effluent is 
required to be used beneficially by land application of recycled water on DEQ approved sites. Land 
application rates are dictated based on agronomic loading criteria, but also controlled by moisture block 
and piezometer data. The City of Molalla’s recycled water use program is governed by Oregon 
Administrative Rule (OAR) 340-055 and guided by the DEQs Internal Management Directive (IMD); 
Implementing Oregon’s Recycled Water Use Rules.  
 
The City’s Consolidated Recycled Water Use Plan (2015) required that the City produce Class A and B 
recycled water. The Consolidated Recycled Water Use Plan (2015) was amended in 2018 (Recycled 
Water Use Plan (The Dyer Partnership, 2018)) to reclassify the land application sites from Class A or B to 
C. The Recycled Water Use Plan (The Dyer Partnership, 2018) received DEQ approval on September 27, 
2018. Recycled water is used for pasture and grass irrigation. Class A water is not required based on DEQ 
regulations, and imposes an unnecessary burden on the WWTP and the City. Moreover, the existing 
WWTP is unable to consistently produce Class A recycled water.  
 
As outlined in the Recycled Water Use Plan, the City intends to land apply recycled water to the sites 
listed in Table 2.3.19. The NPDES Permit requires the effluent to be treated in accordance with Class A, 
B, or C requirements, depending on the land application site. The City’s Recycled Water Use Plan is 
based on the use of Class C recycled water. The total acreage available for the land application of Class C 
recycled water is 444.5 acres.  
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TABLE 2.3.19 
RECYCLED WATER LAND APPLICATION SITES 

 

Site Beneficial Purpose Class of 
Water 

Recycled 
Water 

Capacity, MG 
Frequency1 

Coleman Ranch 
Sites 

Pasture irrigation (with some 
hay production) C 196.4 May - October 

Cemetery Site Grass irrigation C 1.55 May - October 

WWTP Site Pasture irrigation C 3.53 May - October 

1. City is usually unable to irrigate in May and October due to rainfall. If no irrigation occurs in May and October the total 
recycled water capacity of all sites is reduced to 182.3 MG. 
 
Table 2.3.20 summarizes the useable acreage and recycled water capacity for each land application site. 
The total monthly capacity of the Coleman Ranch sites (North and South), Cemetery site, and WWTP site 
is summarized in Table 2.3.21. 
 

TABLE 2.3.20 
SUMMARY OF LAND APPLICATION SITES 

 
Site Useable Acreage (Acres) Recycled Water Capacity (MG) 
North Coleman Ranch Site  270 121.7 
South Coleman Ranch Site  163 74.7 
Cemetery Site  3.4 1.5 
WWTP Site 8.1 3.5 

Total 444.5 201.5 
 

TABLE 2.3.21 
MONTHLY CAPACITY OF LAND APPLICATION SITES 

 
Site May June July Aug Sept Oct 
North Coleman Ranch Site (MG) 9.6 22.1 43.1 34.3 11.2 1.4 
South Coleman Ranch Site (MG) 7.0 13.3 26.0 20.7 6.8 0.8 
Cemetery Site (MG) 0.13 0.28 0.54 0.43 0.14 0.02 
WWTP Site (MG) 0.17 0.66 1.29 1.03 0.34 0.04 

Total Monthly Capacity (MG) 16.9 36.3 71.0 56.5 18.5 2.3 
 
Table 2.3.22 summarizes the quantity of recycled water that was applied to each land application site 
during the 2016 irrigation season, as well as the individual site capacities. For 2016 irrigation season, the 
total volume of recycled water accounted for 55% of the available capacity of land application sites.  
 

TABLE 2.3.22 
QUANTITY AND CAPACITY OF RECYCLED WATER BY SITE (2016) 

 

Parameter North Coleman Ranch 
Site 

South Coleman Ranch 
Site 

Cemetery 
Site 

WWTP 
Site 

Total Million Gallons (MG) 55.6 52.1 0 2.3 
Site Capacity (MG) 121.7 74.7 1.5 3.5 
% of Capacity  45.7% 69.7% 0% 65.7% 
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In 2015, from May through October, the total influent flow was 158 MG, but only 111 MG of recycled 
water was land applied. In 2016, from May through October, the total influent flow was around 197.5 
MG, but only 110 MG of recycled water was land applied. In 2017, from May through October, the total 
influent flow was 216.34 MG, but only 54.3 MG of recycled water was land applied. The drastic decline 
in recycled water irrigated in 2017 is mainly attributed to an unusually wet spring and summer. Again, the 
City must expand its irrigation operations to enable the land application of recycled water at rates closer 
to influent flows. Table 2.3.23 summarizes the historical influent flow from May – October, as well as the 
total volume of recycled water land applied.  
 

TABLE 2.3.23 
TOTAL INFLUENT FLOW AND RECYCLED WATER IRRIGATED (MAY – OCT)  

 
Year Influent Flow May – Oct (MG) Effluent Irrigated (MG) Excess (MG) 
2015 158 111 47 
2016 197.5 110 87.5 
2017  216.34 54.3 162.04 
 
The difference between the influent dry weather flows and the actual quantity of recycled water irrigated 
was stored in the lagoons and eventually discharged, after further treatment and disinfection, to the 
Molalla River outfall. As previously noted, with the inability to land apply recycled water at rates 
necessary to satisfy lagoon equalization objectives, the City is frequently forced to discharge to waters of 
the state during the months of May and October, in violation of the NPDES Permit. Irrigation restrictions 
also prevent the City from managing lagoon liquid levels to facilitate equalization objectives, forcing the 
City to violate mass load requirements by discharging peak wastewater flows during the winter months.  
 
Summaries of the 2016 and 2017 irrigation seasons are shown in Figures 2.3.28 and 2.3.29, respectively. 
 

FIGURE 2.3.28 
2016 IRRIGATION SEASON SUMMARY 
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FIGURE 2.3.29 
2017 IRRIGATION SEASON SUMMARY 

 

 
 
Figure 2.3.30 shows the monthly influent flows for 2015 - 2017, as well as the total monthly capacity of 
the irrigation sites. Figure 2.3.31 illustrates the monthly irrigation volume (MG) and the total monthly 
capacity of the irrigation sites, also for 2015 - 2017. 
 

FIGURE 2.3.30 
MONTHLY INFLUENT FLOWS AND MONTHLY CAPACITY OF LAND APPLICATION SITES 
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FIGURE 2.3.31 
MONTHLY IRRIGATION AND MONTHLY CAPACITY OF LAND APPLICATION SITES 

 

 
 
As previously noted, land application of recycled water is a major bottleneck to system operations. The 
City typically irrigates June to September, five to six days per week. Soil available water capacity 
(AWC), and rainfall, usually prevent land application of recycled water in May and October. Sometimes, 
rainfall in June prevents appreciable irrigation of recycled water.  
 
July and August represent the months with the largest available capacity to dispose recycled water. As 
illustrated in Figure 2.3.32, the City is only irrigating about 34% of the recycled water that they could 
irrigate in July and August. Accordingly, the City must expand its irrigation systems and labor force to 
discharge more recycled water, especially in July and August.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

May June July Aug Sept Oct

M
ill

io
n 

G
al

lo
ns

 (M
G

) 

Month  

Monthly Irrigation Versus Monthly Irrigation Capacity of Land Application Sites 

Monthly Total Irrigation Capacity (MG) 2015 Monthly Recycled Water Irrigated (MG)

2016 Monthly Recycled Water Irrigated (MG) 2017 Monthly Recycled Water Irrigated (MG)



City of Molalla  Section 2 
Wastewater Facility and Collection System Master Plan Existing Facilities 
 

    
The Dyer Partnership, Engineers and Planners, Inc. Draft 2-57 
 

FIGURE 2.3.32 
2016 JULY AND AUGUST IRRIGATION SUMMARY 

 

 
 

Biosolids Management 
 
The City of Molalla’s biosolids management program is governed by Oregon Administrative Code 
(OAR) 340-050 and the Code of Federal Regulations (CFR) Section 40, Part 503. As part of the permit 
requirements, the City is required to generate a Biosolids Management Plan (BMP). The City’s most 
recent BMP was published on September 10, 2013. The City does not accept septage. 
 
Sludge, including algal-alum sludge from the DAF backwash, mainly settles and accumulates in the 
facultative/storage lagoons. Some sludge also settles in quiescent zones in the aeration basin. Based on 
sludge judge measurements taken in December 2017, there is approximately 150,000 gallons of solids (2 
– 4% dry solids) occupying approximately 11.5% of the aeration basin volume.  
 
The majority of sludge settles near the inlet of lagoon #1, partially because the presence of polymer in the 
DAF backwash wastewater. Sludge resides in the lagoons for long periods of time, generally years, with 
little to no removal and disposal. While in the lagoons, sludge is passively and anaerobically digested, and 
gravity thickened. The biosolids are well digested and fairly inert.  
 
For odor mitigation and to prevent hardening, sludge residing within the lagoons is kept submerged with a 
water cap. Lagoon #1 was sludge judged in February 2018. The sludge depths in lagoon #1 ranged from 
7.25 feet to 8.5 feet near the inlet, and between 3 feet to 5.5 feet in the proximity of the lagoon transfer 
piping. Sludge depths in lagoon #2 were measured in March 2018, and found to be less than 1 ft 
throughout the lagoon. A map depicting the sludge depths in lagoon #1 and #2 is provided in Appendix B. 
Dry solids characteristics from the sludge is also included in Appendix B.  
 
As a result of the solids retention time and anaerobic digestion, the WWTP produces Class B biosolids in 
accordance with 40 CFR Part 503 regulations. Per the 2013 BMP, pathogen reduction requirements are 
achieved through 40 CFR 503.32(b)(2), and vector attraction reduction requirements are achieved through 
503.33(b)(2). 
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Based on the annual biosolids sampling, as outlined in the 2016 WWTP Biosolids Annual Report Form, the 
land applied biosolids were in compliance with the regulatory concentration limits. A summary of WWTP 
biosolids characteristics is summarized in Table 2.3.24 and Table 2.3.25.  

 
TABLE 2.3.24 

SUMMARY OF HEAVY METALS CONCENTRATIONS IN WWTP BIOSOLIDS (2016) 
 

Metal Concentration Limits (mg/kg) 1 Concentration (mg/kg) in 
Sludge 

 Cumulative Ceiling 2016 
Arsenic 41 75 0.168 
Cadmium 39 85 0.22 
Chromium 1,200 - 1.32 
Copper 1,500 4,300 8.42 
Lead 300 840 0.536 
Mercury 17 57 0.0922 
Molybdenum 18 75 0.675 
Nickel 420 420 1.72 
Selenium 100 100 < 0.200 
Zinc 2,800 7,500 33 
1. 40 CFR Part 503, Subpart B, ND – non-detected 

 
TABLE 2.3.25 

SUMMARY NUTRIENT CONCENTRATIONS IN WWTP BIOSOLIDS (2016)1 

 
Nutrient % Dry Weight2 

TKN 3.61% 
NO3-N <0.058% 
NH4-N 1.51% 
PO4 8.86% 
K 0.07% 
pH 7.4  
Total Solids 4.3% 
Vol. Solids 44.1% 

1. Biosolids characteristics specified in the 2013 BMP were considerably different than the 2016 annual report. 
2. 40 CFR Part 503, Subpart B, ND – non-detected 

 
If and when the City land applies biosolids, the City uses contract haulers to land apply Class B biosolids 
to authorized sites. The biosolids are dredged from the lagoon and wet applied on the same day of 
removal. Between 1980 and 1999, no solids were removed from the facility. A futile attempt to remove 
biosolids occurred in 1989. In 1999, 712 dry tons of sludge was successfully dredged and removed from 
the Lagoon #1. In 2010, approximately 55 dry tons of solids were removed from the facility. In 2016, 
approximately 102 dry tons of solids were removed from the facility. The City did not remove solids in 
2017. In 2018, after sludge judge valves were recorded, approximately 699 dry tons and 215 dry tons of 
solids were removed from lagoon #1 and the aerated lagoon, respectively. The sludge judge values 
included in this report do not take into account the volume of sludge removed from the aerated lagoon and 
facultative lagoon #1.  
 
The City land applies biosolids to DEQ approved sites during the summer months. Application rates do 
not exceed 100 pounds of Plant Available Nitrogen (PAN) per acre per year. Prior to application of 
biosolids, the City verifies favorable soil conditions, and takes into consideration the biosolids application 
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rate, commercial fertilizer applied, and the residual nutrients available in the soils. The City currently has 
two authorized sites for land application, as set forth in Table 2.3.26.  
 

TABLE 2.3.26 
BIOSOLIDS LAND APPLICATION SITES1 

 
Field ID Township Range & Section Useable Acres 
Johnson2 T4S R2E S32 28 
Mount Hope Rd.3 T5S R1E S13 20.1 

1. Jorgenson site listed in 2013 Biosolids Management Plan is no longer available to receive biosolids. 
2. Site is pending in 2013 Biosolids Management Plan. 
3. Site is not an authorized site according to 2013 Biosolids Management Plan but was used for land 

application in 2016. DEQ authorization is unknown. 

 
2.4 Financial Status 
 
For the 2018 budget year, the City forecasts that the wastewater utility will generate sufficient revenues 
from rates, charges and fees to satisfy obligations and produce an unappropriated ending balance in the 
Wastewater Operating Fund of $215,240. According to the Utilities Rate Study authored by Donovan 
Enterprises, Inc., “The wastewater utility is facing financial challenges. As of June 30, 2017, the utility 
has $3.8 million in outstanding principal on long term debt. This legacy debt consists of the 2010 sewer 
refunding bonds and the 2008 Clean Water State Revolving Fund (SRF) loan. These debts will not be 
retired until 2025 for the bonds, and 2028 for the loan. The total annual debt service on these two debt 
instruments is $502,000 per year.” Applicable sections of the City’s Utility Rate Study are included in 
Appendix D.  
 
Financial Statement 
 
Complete financial records for the wastewater collection and wastewater treatment system are included in 
Appendix D. These consist of detailed financial information extracted from the City’s budget for 2017-
2018. A summary of the resources and requirements for the wastewater system is shown below in Table 
2.4.1.  
 
As previously noted, the City is projected to end the year with a contingency of approximately $215,000. 
According to the 2017 Utilities Rate Study, this reserve represents approximately 35 days of wastewater 
system operating expenses, and is well below recommended reserve level of 60 days of operating 
expenses. Modeling estimates project a need to increase user rates over the next five years by 
approximately 6 % annually, to address this deficit.  
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TABLE 2.4.1  
WASTEWATER RESOURCES AND REQUIREMENTS 

 
Resources $ Amount 
Beginning Fund Balance $380,021 
Fees, Licenses, Permits $2,106,000 
Transfers In - 
All Other Resources $27,000 

Total $2,513,021 
 

Requirements $ Amount 
Personnel Service $588,575 
Material & Services – Maintenance $679,919 
Material & Services – Operations $336,200 
Capital Improvements $66,652 
Transfers Out $626,435 
Contingency $215,240 

Total $2,513,021 
 

Per ORS 223.311, System Development Charge (SDC) revenues are deposited in dedicated accounts and 
an annual accounting is prepared that identifies amounts collected, and amounts spend on qualified 
projects. The statute mandates that reimbursement fees may be expended on any capital improvements or 
associated debt service within the subject infrastructure. Improvement fees may only be spent on projects 
included in the Capital Improvement Plan (CIP) for each infrastructure, including associated debt service.  
 
Several wastewater projects were identified for fiscal year 2017 to 2018 that will utilize SDC fees for 
increasing capacity and addressing deficiencies, including: 1) Wastewater Facility and Collection System 
Master Plan Update, 2) New WWTP headworks, 3) New WWTP headworks lift gate system, and 4) New 
WWTP monitoring wells. Table 2.4.2 summarizes sewer system development charges.  

 
TABLE 2.4.2 

SEWER SYSTEM DEVELOPMENT CHARGES 
 

Item $ Amount 
Beginning Fund Balance $711,701 
Sewer SDC – Reimbursement Fee $3,960 
Sewer SDC – Improvement Fee $90,040 

Total $805,701 
 
Current Rate Schedule 
 
The City completed a 5-year sanitary sewer CIP and rate study, and revised the user charges accordingly. 
The City adopted Resolution No. 2017 – 09, which establishes sanitary sewer rates and annual inflation 
adjustments, effective July 1, 2017. Billings for customers include two components: a fixed rate (base 
charge) and a volumetric rate (commodity charge). The base residential and commercial sewer rate is 
$35.95 per Equivalent Dwelling Unit (EDU). All residential and commercial users are billed the same 
base rate. Commercial and industrial users are all assigned one EDU, not multiple EDUs based on the 
hydraulic or organic contributions. Commercial and industrial users, however, are billed based on a 
volumetric basis. It is recommended that the City adjust the base rate for commercial users based on the 
number of EDUs of each commercial and industrial user.  
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The City’s residential volumetric rates are based on winter water consumption. The variable fee is $3.56 
per 100 cubic feet per month. The City has policies for customer accounts without water usage history or 
dwellings served by wells.  
 
Annual inflationary adjustments for all sanitary sewer users are effective automatically each year on July 
1st based on the published values by the Bureau of Labor Statistics Portland-Salem for All Urban 
Consumers. The City raised sewer rates 27.13% in 2015, 6.48% in June 2017, and 6.09% in November of 
2017, with an effective date of July 1, 2018. 
 

TABLE 2.4.3 
CURRENT AND PROJECTED WASTEWATER RATES 

 
Wastewater Rate Component 2017 2018 2019 2020 2021 2022 
Monthly Base Rate ($/EDU) $35.95 $38.31 $41.06 $44.07 $46.88 $48.30 
Volume Charge ($/100 cubic feet) $3.56 $3.79 $4.06 $4.36 $4.64 $4.78 

 
Based on a winter water consumption of 150 gpd/EDU, or approximately 600 cubic feet of monthly water 
use, the average residential sewer bill is approximately $57.31/month. The average wastewater rate 
(residential) as a percentage of the Median Household Income (MHI) $55,534 is 1.2%. This percentage is 
used as an affordability indicator for utilities, agencies, and other organizations. The EPA establishes the 
affordability capacity of utilities based on several factors. EPAs affordability criteria, as a percentage of 
MHI, is typically between one and two percent. 
 
Tabulation of Users by Category 
 
The City currently has 2,700 services (water meters) inside the City Limits, which also receive sewer 
service. Based on a Single Family Residence (SFR) usage rate, the City has 3,272 EDUs. Oregon 
Business Development Department Infrastructure Finance Authority (OBDD-IFA) EDUs are based on a 
usage rate of 7,500 gallons per month. The City has 3,418 EDUs based on OBDD-IFA guidelines. 
Infrastructure Finance Authority EDUs are used to evaluate user rates at a national level. Table 2.4.4 lists 
the user type and EDUs.  
 
Based on analysis of historical billing records for the fiscal year 2015-2016, 94.0% of all accounts are 
single family residential, and 5.5% are large multifamily residential, light commercial. The remaining 
0.5% of the City of Molalla population is classified as industrial. 
 

TABLE 2.4.4 
USER TYPES AND EQUIVALENT DWELLING UNITS (EDUs) 

 

User Group Number of 
Users 

Total Usage 
(Gal./Year) 

Usage Per User 
(Gal./Year) 

EDUs (Per 
USDA - 
DEQ) 

EDUs (Per 
OBDD - IFA) 

Residential 2,529 237,777,841 94,020 2,529 2,642 
Multifamily - - - - - 
Commercial 156 69,870,895 447,890 743 776 
Industrial 15 - - - - 
Total 2,700 307,648,736 541,911 3,272 3,418 

1. Based on 2015-2016 fiscal year water sales volumes. 
2. Total usage, usage per user, and EDUs for commercial includes contributions from industrial users.  
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Based on the 2017 population of 9,939 people, and 3,272 EDUs, in accordance with USDA – DEQ 
procedures, the number of people per EDU is approximately 3 people/EDU. The future number of 
equivalent dwelling units based solely on a population 16,977 in 2043, is estimated at 5,659 EDUs, based 
on a population density of 3 people/EDU.   
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3.1  Health Sanitation and Security 
 
This section discusses relevant state and federal regulations. The Clean Water Act (CWA) prohibits 
discharges of wastewater to waters of the state without a National Pollutant Discharge Elimination 
System (NPDES) Permit. NPDES permits contain effluent limits that are developed to protect the 
beneficial uses. NPDES permits are generally renewed every five years, at which time any changes to the 
rules will be included in the renewed permit. The US Environmental Protection Agency (EPA) has 
delegated NPDES permitting authority for Oregon to the Oregon Department of Environmental Quality 
(DEQ). 
 
A fundamental premise of the CWA is the maintenance and restoration of the chemical, physical, and 
biological integrity of the Nation’s waters. The CWA requires states to develop water quality standards. 
Oregon Administrative Rules (OAR) Chapter 340 Division 41 contains Oregon’s water quality standards. 
These standards are benchmarks established to assess whether the quality of Oregon’s rivers and lakes are 
adequate for beneficial uses.  
 
Water Quality Assessment 
 
Section 305(b) of the CWA requires DEQ to assess water quality in Oregon and publish a report on the 
overall condition of waters known as an Integrated Report. The DEQ assigns an assessment status 
category to each water body where data are available to evaluate. Water bodies that do not meet water 
quality standards are water quality limited and are assigned Category 4 or 5. Water bodies in Category 5 
are issued Total Maximum Daily Loads (TMDLs), and comprise the Section 303(d) list. The DEQs 
assessment of the water quality in Molalla River in the vicinity of Molalla’s Outfall 001, at river mile 20, 
is summarized in Table 3.1.1.  
 

TABLE 3.1.1 
MOLALLA RIVER 303d LIST 

 
River 
Mile Parameter Season Status Assessment Action 

0 to 
48.3 Alkalinity Year Round Cat 3B:  Potential concern No action 

0 to 
48.3 Ammonia Year Around Cat 2:  Attaining some 

criteria/uses No action 

0 to 
48.2 Arsenic Year Round Cat 2: Attaining some 

criteria/uses Added to database 

0 to 25 Atrazine Year Round Attaining No action 
0 to 
48.3 

Biological 
Criteria Year Round Cat 3B:  Potential concern Added to database 

0 to 
48.3 Cadmium Year Round Cat 2: Attaining some 

criteria/uses Added to database 

0 to 
48.3 Chloride Year Round Cat 3:  Insufficient data No action 

0 to 25 Chlorophyll a Fall, Winter, 
Spring Cat 3:  Insufficient data No action 

0 to 25 Chlorophyll a Summer Cat 2:  Attaining some 
criteria/uses No action 

0 to 
48.2 Chromium Year Round Cat 2: Attaining some 

criteria/uses Added to database 
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River 
Mile Parameter Season Status Assessment Action 

0 to 
48.2 Copper Year Round Cat 3B: Insufficient data, 

potential concern Added to database 

0 to 25 Cycloate Year Round Attaining No action 
0 to 
16.8 

Dissolved 
Oxygen 

October 15 - 
May 15 

Cat 2:  Attaining some 
criteria/uses No status change 

18.2 to 
48.3 

Dissolved 
Oxygen 

Year Round 
(Non-

spawning) 
Cat 3: Insufficient data No status change 

19.7 to 
44.7 

Dissolved 
Oxygen 

August 15 – 
June 15 Cat 3: Insufficient data No status change 

0 to 25 E. Coli Fall, Winter, 
Spring 

Cat 4A:  Water quality limited, 
TMDL approved 

New Cat 4A: Water 
quality limited, TMDL 

approved 

0 to 25 E. Coli Summer Cat 2:  Attaining some 
criteria/uses No action 

0 to 25 EPTC Year Round Attaining No action 
0 to 25 Fecal Coliform Summer Attaining No action 

0 to 25 Flow 
Modification Undefined Water quality limited not needing 

a TMDL No action 

0 to 
48.3 Iron Year Round Cat 2:  Attaining some 

criteria/uses No action 

0 to 
48.2 Lead Year Round Cat 5: Water quality limited, 

303(d) list, TMDL needed Added to database 

0 to 
48.3 Manganese Year Round Cat 3B:  Potential concern No action 

0 to 
48.3 Nickel Year Round Cat 2: Attaining some 

criteria/uses Added to database 

0 to 25 pH Fall, Winter, 
Spring 

Cat 2:  Attaining some 
criteria/uses No action 

0 to 25 pH Summer Cat 2:  Attaining some 
criteria/uses No action 

0 to 
48.2 Phosphorus Summer Cat 2:  Attaining some 

criteria/uses No action 

0 to 25 Sedimentation Undefined Insufficient data No action 
0 to 
48.2  Selenium Year Round Cat 2: Attaining some 

criteria/uses Added to database 

0 to 
48.2 Silver Year Round Cat 2: Attaining some 

criteria/uses Added to database 

0 to 25 Simazine Year Round Attaining No action 

18.2 to 
48.3 Temperature 

Year Round 
(Non-

spawning) 

Cat 4A: Water quality limited, 
TMDL approved No action 

0 to 
48.2 Zinc Year Round Cat 2: Attaining some 

criteria/uses Added to database 

NOTES: 
Category 1: All standards are met. (This category is not used.)  
Category 2: Attaining - Some of the pollutant standards are met.  
Category 3: Insufficient data to determine whether a standard is met. 

3B: Potential concern - Some data indicate non-attainment of a criterion, but data are insufficient to assign 
another category.  

Category 4: Water is water quality limited but a TMDL is not needed. This includes: 
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4A: TMDL approved - TMDLs needed to attain applicable water quality standards have been approved.  
4B: Other pollution control requirements are expected to address all pollutants and will attain water quality 

standards.  
4C: Impairment is not caused by a pollutant (e.g., flow or lack of flow is not considered a pollutant.)  

Category 5: Water is water quality limited and a TMDL is needed, Section 303(d) list. 
 
Of particular interest is the Dissolved Oxygen and Temperature standard. The year round water quality 
standard for Dissolved Oxygen, at river mile 20, is a minimum of 8 mg/L, or 90% of saturation. This 
standard is based on this section of river being designated as cold water habitat. Approximately two miles 
downstream, the dissolved oxygen standard changes to a minimum of 6.5 mg/L. The year round water 
quality standard for temperature, from river mile 18.2 to 48.3, is 16 degrees Celsius, based on a 7-day-
average maximum. However, no heat load allocation was prescribed to the Molalla WWTP because it 
only discharges to the Molalla River during the winter months when there is negligible impact on river 
temperature.  
 
Antidegradation 
 
The statewide Antidegradation Policy is to guide decisions that affect water quality to prevent 
unnecessary further degradation from new or increased point and nonpoint sources of pollution, and to 
protect, maintain, and enhance existing surface water quality to ensure the full protection of all existing 
beneficial uses. The standards and policies set forth in OAR 340-041-0007 through 340-041-0350 
supplement the Antidegradation Policy. Exceptions to the statewide antidegradation rule may be granted 
in accordance with 340-041-0004(9).  
 
Total Maximum Daily Loads 
 
There are two TMDLs that influence the water quality standards in the vicinity of the Molalla River 
outfall. The first, as set forth in 340-041-0344, is the Pudding – Ammonia and BOD – October 18, 1993. 
Presumably, this is genesis of the BOD5 and TSS limits in the current NPDES Permit. The second TMDL 
is the Molalla-Pudding Subbasin TMDL & WQMP – December, 2008. Total Maximum Daily Loads were 
developed for most of the types of pollution causing impairment of beneficial uses in the Molalla-Pudding 
Subbasin. The TMDLs determine the amount of a given pollutant that a waterbody may receive without 
violating a water quality standard. The Molalla River is listed for bacteria and temperature impairment. 
During non-spawning periods, the temperature criterion that applies to the lower Molalla River is 18 deg 
C for rearing and migration. The waste load allocation for bacteria is based on a logarithmic average of 
126 E.coli organisms per 100 milliliters and not one sample exceeding 406 E.coli organisms per 100 
milliliters.  
 
Basin Standards 
 
For surface water discharge (Outfall 001), the City of Molalla is required to comply with OAR 340-041 
Sections 340, 344, and 345 which pertain to the Willamette Basin. The Molalla River is a salmonid 
passage/rearing water, and the following standards apply: 
 

• pH (hydrogen ion concentration). pH values may not fall outside 6.5 to 8.5; 
 

• During the period of high stream flows (approximately November 1st to April 30th): A minimum 
of secondary treatment or equivalent control. Unless otherwise specifically authorized by the 
Department of Environmental Quality, operation of all waste treatment and control facilities 
should be at maximum practical efficiency and effectiveness so as to minimize waste discharges 
to public waters; 
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• Total Dissolved Solids. Guide concentrations listed may not be exceeded unless otherwise 
specifically authorized by DEQ upon such conditions as it may deem necessary to carry out the 
general intent of this plan and to protect the beneficial uses set forth in OAR 340-041-0340: 
Willamette River and Tributaries — 100 mg/l; 

 
• Effluent BOD concentrations in mg/l, divided by the dilution factor (ratio of receiving stream 

flow to effluent flow) may not exceed one unless otherwise approved; 
 

• Sewage wastes must be disinfected, after treatment, equivalent to thorough mixing with sufficient 
chlorine to provide a residual of at least one (1) part per million after 60 minutes of contact time 
unless otherwise specifically authorized by permit;  
 

• Positive protection must be provided to prevent bypassing raw or inadequately treated sewage to 
public waters unless otherwise approved by the Department where elimination of inflow and 
infiltration would be necessary but not presently practicable. 

 
The Molalla WWTP typically only discharges to the Molalla River during high stream flows (November 
1st to April 30th). Molalla’s NPDES Permit is more restrictive than the basin specific criteria for the 
Willamette Basin. The basis for the NPDES Permit requirement of 10/10 mg/L BOD5/TSS during high 
stream flows is presumably a carry-over from when the City discharged to Bear Creek.  
 
Beneficial Uses 
 
Beneficial uses to be protected in the Molalla River are stipulated in Table 340A of OAR 340-041-340. 
Table 340A can be found in Appendix A. Included in Table 340A Designated Beneficial Uses Willamette 
Basin are: 
 
 Public Domestic Water Supply 
 Private Domestic Water Supply 
 Industrial Water Supply 
 Irrigation 
 Livestock Watering 
 Fish and aquatic life 
 Water Contact Recreation 

 Aesthetic Quality 
 Hydro Power 
 Commercial Navigation & Transportation 
 Wildlife and hunting 
 Fishing 
 Boating 

 
 
Mutual Agreement and Order (MAO) 
 
On May 12, 2014, the DEQ issued NPDES Waste Discharge Permit Number 101514 (Permit) to the City 
of Molalla (Permittee).  The Permit authorizes the Permittee to construct, install, modify or operate 
wastewater treatment, control and disposal facilities (facilities) and discharge adequately treated 
wastewaters into the Molalla River, waters of the state, in conformance with the requirements, limitations 
and conditions set forth in the Permit.  The Permit expires on June 1, 2019. 
 
The Permittee has violated the Permit as summarized in the following sections. DEQ and the Permittee 
recognize that until new or modified facilities are constructed and put into full operation, Permittee might 
continue to violate the seasonal discharge limit as well as the daily, weekly average, and monthly average 
Total Suspended Solids (TSS) limits of the permit at times during the period of the pending Mutual 
Agreement and Order.   
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A copy of the executed MAO is included in Appendix A. The major elements of the MAO are 
summarized below.  
 

1) Development of a Wastewater Facility and Collection System Master Plan document that 
will comply with the applicable DEQ requirements for a facilities plan, as described in 
http://www.oregon.gov/deq/FilterDocs/FacilitiesPlansGuidelines.pdf. 

 
2) The WWFCSMP must evaluate the removal of infiltration and inflow, removal of 

biosolids and expanded use of recycled water as both interim steps prior to any other 
plant upgrade or expansion and as ongoing activities to best manage the collection and 
treatment system and beneficial use of biosolids and recycled water.  

 
3) Construction related to the final approved WWFCSMP must be completed no later than 

five years following DEQ approval of the final WWFCSMP.  
 
4) Requiring the Permittee to meet the following interim effluent limitations, measured as 

specified in the Permit, until completions of the upgrades identified in the final 
WWFCSMP: 

 
TABLE 3.1.2 

INTERIM PERMIT LIMITS 
 

 Units Average 
Monthly Average Weekly Daily 

Maximum 

TSS (November 1 – April 30) 
mg/L 15 20 - 

lbs/day 240 300 480 
% removal 85 - - 

 
Current NPDES Permit Requirements 
 
The City of Molalla operates its wastewater system under NPDES Permit No. 101514, issued May 12, 
2014 by the DEQ. This permit expires June 1, 2019. The treatment system is a Level III. The collection 
system is a Level II. A summary of regulatory requirements within the NPDES Permit is provided below. 
A copy of the City’s NPDES permit is included in Appendix A.  
 
Outfall 001 is located on the Molalla River at approximately river mile 20. Discharge is only permitted to 
the Molalla River Outfall 001 from November 1st to April 30th. Effluent is land applied in accordance with 
permit requirements from May 1st through October 31st. Outfall 002 is the recycled water outfall for 
several DEQ approved land application sites. Prior to land application, wastewater must receive Class A, 
B, or C treatment based upon the approved application site.  
 
The City once discharged to Bear Creek, but abandoned the outfall because effluent discharges frequently 
violated the dilution equation as specified in the last permit: 
 
“Effluent BOD5 concentration in mg/L, divided by the dilution factor (ratio of receiving stream to effluent 
flow) shall not exceed one.” 
 
Furthermore, the above dilution equation does not consider DEQ guidance requiring the use of only 25% 
to 35% of the creek flow at the discharge point for the regulatory mixing zone calculations. The above  
 

http://www.oregon.gov/deq/FilterDocs/FacilitiesPlansGuidelines.pdf
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dilution equation uses the full creek flow to specify dilution. In either event, the Bear Creek outfall was 
abandoned due to the limited assimilative capacity of the creek.  
 
Molalla River Outfall 001 
 
From November 1st to April 30th, effluent discharge must meet the effluent limitations in Table 3.1.3 and 
3.1.4. Mass load effluent limits for Biochemical Oxygen Demand (BOD5) and Total Suspended Solids 
(TSS) are based on the average wet weather design flow to the facility which equaled 1.92 Million 
Gallons per Day (MGD) at the time the permit was issued.  
 

TABLE 3.1.3 
NPDES PERMIT (101514) BOD5 AND TSS LIMITS 

OUTFALL 001 (NOV 1 – APR 30) 
 

 Parameter Average Effluent 
Concentrations 

Monthly 
Average  

Weekly 
Average  

Daily 
Maximum  

  Monthly Weekly lbs/day lbs/day lbs 
BOD5 10 mg/L 15 mg/L 160 240 320 
TSS 10 mg/L 15 mg/L 160 240 320 

 
TABLE 3.1.4 

NPDES PERMIT (101514) ADDITIONAL PARAMETERS 
OUTFALL 001 (NOV 1 – APR 30) 

 
Parameter Limits 
BOD5 and TSS Removal Efficiency May not be less than 85% monthly average for BOD5 and TSS 
E. coli Bacteria Monthly geometric mean may not exceed 126 organisms per 

100 ml. No single sample may exceed 406 organisms per 100 
ml. 

pH Must be within the range of 6.0 to 9.0 S.U. 
Total Residual Chlorine Monthly average concentration may not exceed 0.07 mg/L. 

Daily maximum concentration may not exceed 0.18 mg/L. 

Ammonia (NH3-N) Monthly average concentration may not exceed 16.7 mg/L. 
Daily maximum concentration may not exceed 25.9 mg/L. 

Dilution Discharge may not commence until gauged stream flow 
exceeds 350 cfs and will cease when the average stream flow 
for the previous seven day period is less than 350 cfs. 

Temperature Effluent discharge will cease when the 7-day moving average 
effluent temperature exceeds 18°C. 

Notes No single E. coli sample may exceed 406 organisms per 100 
mL; however, no violation has occurred if the permittee takes at 
least 5 consecutive re-samples at 4 hour intervals beginning 
within 28 hours after the original sample was taken and the log 
mean of the 5 re-samples is less than or equal to 126 E. coli 
organisms per 100 mL. 

 
Additional requirements for Outfall 001 are outlined below: 
 

• Regulatory Mixing Zone. No wastes may be discharged or activities conducted that cause or 
contribute to a violation of water quality standards in OAR 340-041 applicable to the Willamette 
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Basin except as provided for in OAR 340-045-0080 and the following regulatory mixing zone: 

The allowable mixing zone is that portion of the Molalla River with boundary dimensions equal 
to the length of the effluent diffuser plus 10-feet on each end with the mixing zone extending 5-feet 
upstream and 50-feet downstream of the diffuser. The Zone of Immediate Dilution (ZID) is 
defined as that portion of the regulatory mixing zone within 5-feet of the diffuser.  

• Groundwater Protection. The permittee may not conduct any activities that could cause an 
adverse impact on existing or potential beneficial uses of groundwater. All wastewater and 
process related residuals must be managed and disposed of in a manner that will prevent a 
violation of the Groundwater Quality Protection Rules (OAR Chapter 340, Division 040).  

 
Understanding how, and when, the average wet weather flow was derived and etched into the NPDES 
Permit is important in that it dictates mass load allocations and sets into motion repeated violations. 
According to the DEQ Fact Sheet and NPDES Wastewater Discharge Permit Evaluation (12/18/2003) for 
the City of Molalla, “DEQ has calculated a design average wet weather flow (AWWF) = 1.92 MGD that 
applies to the new discharge location [at river mile 20 on the Molalla River].” Therefore, in 2003, mass 
load limits were established based on actual average wet weather flows, not future flows, and not max 
month flows. As additional background, based on the 2000 Wastewater Facilities Plan as prepared by 
Tetra Tech/KCM, the average wet weather flow in 1999 was 1.85 MGD, not drastically different than the 
flow established in the 2003 fact sheet. By defining the mass load limits based on historical, presumably 
pre-2003 flows, the City’s WWTP was predestined for non-compliance. Either during max month flow 
events, or as a result of population growth, the City’s WWTP was predisposed to eventually not comply 
with the discharge requirements. As a frame of reference, the City’s population in 2000 was 5,962, 
compared to 9,939 in 2017. As the City’s population grew, the mass load limits necessitated increasingly 
stringent and unrealistic discharge requirements with regard to BOD5 and TSS.  
 
Furthermore, Molalla’s winter time BOD5 and TSS concentration limits are considerably more stringent 
than the Willamette Basin design criteria and discharge permits throughout the State of Oregon. A brief 
survey of NPDES Permits in Oregon is summarized below.  
 

• Tangent’s WWTP discharges to Calapooia Creek during the winter. Winter limits are 30/50 mg/L 
BOD5/TSS. 

• Stayton’s WWTP discharges to the North Santiam River during the winter. Winter limits are 
30/30 mg/L BOD5/TSS. 

• Woodburn’s WWTP discharges to the Pudding River during the winter. Winter limits are 25/30 
mg/L BOD5/TSS. 

• Sheridan’s WWTP discharges to the South Yamhill River during the winter. Winter limits are 
30/50 mg/L BOD5/TSS. 

• Dallas’ WWTP discharges to Rickreall Creek during the winter. Winter limits are 25/30 mg/L 
BOD5/TSS. 

• Independence’s WWTP discharges to the Willamette River during the winter. Winter limits are 
30/50 mg/L BOD5/TSS. 

 
At the time that the NPDES Permit was developed for the Molalla River outfall, again according to the 
2003 DEQ Fact Sheet, “The Department proposes winter season concentration limits more stringent than 
the basin minimum design criteria. The limits are unchanged from the previous permit.” The 10/10 mg/L 
BOD5/TSS concentration limits were essentially carried over from the Bear Creek outfall. On January 26, 
2018, DEQ furnished the following response concerning the permit inequity with the basin standards;  
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“In 2009, DEQ wrote a permit that reflected the settlement agreement that required Molalla produce Class 
A recycled water. This was carried into the 2014 permit because the limits were being met and the stated 
goal to DEQ was that Class A water would still be produced.” 
 
Independent of how the current discharge requirements were derived, the existing WWTP’s violations are 
the end-product of a deficient average wet weather flow in combination with unnecessarily strict 
BOD5/TSS concentration limits. Given the population growth, mass load limits, and concentration limits, 
the WWTP was prearranged to violate the discharge requirements.  
 
Recycled Water Outfall 002 
 
All recycled water is managed in accordance with the NPDES Permit and as described in the City’s DEQ-
approved Recycled Water Use Plan. Recycled water is applied at rates that do not adversely impact 
groundwater quality and in accordance with site management practices that ensure continued agricultural, 
horticultural, or silvicultural production that does not reduce the productivity of the sites. Use of Recycled 
Water (Outfall 002) is permitted according to the criteria listed in Table 3.1.5 and 3.1.6. 

 
TABLE 3.1.5 

NPDES PERMIT (101514) RECYCLED WATER MONITORING REQUIREMENTS 
OUTFALL 002 (MAY 1 – OCT 31) 

 
Item or Parameter Minimum Frequency Sample Type 
Flow (MGD) or quantity irrigated 
(inches/acre) 

Daily Measurement 

Flow meter calibration Annually Verification 
Quantity chlorine used (lbs) Daily Measurement 
Chlorine, total residual (mg/L) Daily Grab 
pH 2/week Grab 
Total Coliform Daily (Class A) 

3/week (Class B) 
1/week (Class C) 

Grab 

Turbidity Hourly (Class A only) Measurement 
Nutrients (TKN, NO2-N+NO3-N, 
NH3-N, Total Phosphorus) 

Quarterly Grab 
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TABLE 3.1.6 
NPDES PERMIT (101514) RECYCLED WATER LIMITS 

OUTFALL 002 (MAY 1 – OCT 31) 
 

Class Level of Treatment Beneficial Uses 

A Oxidized, filtered, and disinfected. Before 
disinfection, turbidity may not exceed: 

• An average of 2 NTUs within a 24-hour 
period. 

• 5 NTUs more than five percent of the 
time within a 24-hour period. 

• 10 NTUs at any time. 
 
After disinfection, total coliform may not exceed: 

• A median of 2.2 organisms per 100 mL 
based on daily sampling over the last 7 
days that analyses have been completed.  

• 23 organisms per 100 mL in any single 
sample. 

• Class B, Class C, Class D, and 
non-disinfected uses. 

• Irrigation for any agricultural or 
horticultural use. 

• Landscape irrigation of parks, 
playgrounds, school yards, 
residential landscapes, or other 
landscapes accessible to the 
public. 

• Commercial car washing or 
fountains when the water is not 
intended for human consumption. 

• Water supply source for non-
restricted recreational 
impoundments. 

B Oxidized and disinfected. Total coliform may not 
exceed: 

• A median of 2.2 organisms per 100 mL, 
based on the last 7 days that analyses 
have been completed. 

• 23 total coliform organisms per 100 mL in 
any single sample. 

• Class C, Class D, and non-
disinfected uses. 

• Stand-alone fire suppression 
systems in commercial and 
residential building, non-
residential toilet or urinal flushing, 
or floor drain trap priming. 

• Water supply source for restricted 
recreational impoundments. 

C Oxidized and disinfected. Total coliform may not 
exceed: 

• A median of 23 total coliform organisms 
per 100 mL, based on results of the last 7 
days that analyses have been completed. 

• 240 total coliform organisms per 100 mL 
in any two consecutive samples. 

• Class D and non-disinfected 
uses. 

• Irrigation of processed food 
crops; irrigation of orchards or 
vineyards if an irrigation method 
is used to apply recycled water 
directly to the soil. 

• Landscape irrigation of golf 
courses, cemeteries, highway 
medians, or industrial or business 
campuses. 

• Industrial, commercial, or 
construction uses limited to: 
industrial cooling, rock crushing, 
aggregate washing, mixing 
concrete, dust control, 
nonstructural fire-fighting using 
aircraft, street sweeping, or 
sanitary sewer flushing.  
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Compliance with Current NPDES Permit Requirements 
 
The City of Molalla has violated the NPDES Permit as follows: 

 
1. On November 9, 2016, DEQ issued Permittee Notice of Civil Penalty Assessment and 

Order No. WQ/M-NWR-2016-163.  The Notice assessed a $5,150 in civil penalties for 
failing to comply with turbidity and bacteria limits in recycled water. The Mutual 
Agreement and Order (MAO), amends the penalty amount in Notice of Civil Penalty 
Assessment and Order No. WQ/M-NWR-2016-163 to recognize the withdrawal of the 
violation related to the lagoon leak test. 

 
2. From October 12 through October 31, 2016, Permittee discharged fully treated effluent to 

the Molalla River in violation of Schedule A, Condition 1; and ORS 468B.025(1)(a). 
 
3. Failed to comply with TMDL planning and implementation requirements as described in 

Warning Letter with Opportunity to Correct No. 2016-WLOTC-1563, issued May 13, 
2016.  

 
4. From May 22 through June 1, 2017 Permittee discharged fully treated effluent to the 

Molalla River in violation of Schedule A, Condition 1 of the permit and ORS 
468B.025(1)(a).  

 
5. From June 14-28, 2017 Permittee discharged fully treated effluent to the Molalla River in 

violation of Schedule A, Condition 1 of the permit and ORS 468B.025(1)(a). 
 
6. From October 12-31, 2017, the Permittee discharged fully treated wastewater to the 

Molalla River in violation of Schedule A, Condition 1 of the permit and ORS 
468B.025(1)(a). 

 
7. On September 6, 2017 violated ORS 468B.025(1)(b) when it discharged chlorinated 

effluent to Bear Creek that caused an exceedance of the acute toxicity water quality 
standard for chlorine.        

 
8. In July, August, September and October of 2017, Permittee violated permit effluent limits 

for turbidity and total coliform bacteria in recycled water.    
 
9. Permittee exceeded the  monthly total suspended solids (TSS) average concentration limit 

of 10 mg/L by discharging effluent with the following monthly average TSS 
concentrations: November 2015 – 11 mg/L, December 2015 – 11 mg/L, January 2017, 12 
mg/L.  

 
10. For an unknown amount of time following the implementation of the Class A standard in 

the August 29, 2014 Recycled Water Use Plan and prior to April 2016, it is possible that 
Permittee’s turbidimeter was not providing accurate information.  

 
 
 
 
 
 
 



City of Molalla  Section 3 
Wastewater Facility and Collection System Master Plan Need for Project 
 

    
The Dyer Partnership, Engineers and Planners, Inc. Draft 3-11 
 

Molalla River Outfall 001 
 
Influent Flows 
The mass load limits established in the NPDES Permit are based on an average wet weather design flow 
of 1.92 MGD. Monthly flows were evaluated in comparison to the permitted average wet weather flow. A 
summary of the monthly average wet weather flows is provided in Figure 3.1.1. The wastewater treatment 
plant’s influent flows, because of excessive infiltration and inflow and limited equalization ability of the 
facultative/storage lagoons, are unacceptably greater than the permitted average wet weather flow.  

 
FIGURE 3.1.1 

HISTORICAL INFLUENT FLOWS (2015-2017) 
 

 
 
Effluent Flows 
Molalla’s WWTP is prohibited from discharging to the Molalla River outfall from May 1st to October 
31st. Due to rain induced infiltration and inflow, limited equalization capacity of the facultative lagoons, 
and an inability to land apply recycled water in May and October, discharge to the Molalla River outfall 
sometimes occurs in May, June, and October. Figure 3.1.2 summarizes the WWTP’s effluent flows to the 
Molalla River for the 2016-2017 time period. Data shown in red indicates a permit violation.  
 
On May 4, 2018, the Oregon DEQ received a letter from the City of Molalla regarding “Molalla WWTP 
Corrected Flow and Laboratory QC Check Data.” The letter detailed the discovery of improperly 
recorded and calculated flow data. The improperly recorded flow data occurred from November 2015 to 
February 2018. The effluent flow data, and corresponding mass loads, summarized in this WWFCSMP 
are based on the corrected discharge monitoring reports. 
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FIGURE 3.1.2 
HISTORICAL EFFLUENT FLOWS OUTFALL 001 (2016 – 2017) 

 

 
 
Effluent BOD5 Performance 
A summary of Molalla’s WWTP effluent performance, with respect to effluent BOD5 concentration and 
mass load, is provided in Figures 3.1.3 and 3.1.4, respectively. From the time period January 2015 to June 
2017, the WWTP operated in compliance with effluent BOD5 concentration and mass load limits. 
However, the WWTP did violate BOD5 mass load limits in March and April of 2014. The WWTP also 
violated BOD5 concentration limits in February 2013, December 2013, and January 2014. 

 
FIGURE 3.1.3 

HISTORICAL WWTP EFFLUENT BOD5 PERFORMANCE (CONCENTRATION) 
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FIGURE 3.1.4 
HISTORICAL WWTP EFFLUENT MONTHLY BOD5 MASS LOAD (LBS/DAY) 

 

 
 
Effluent TSS Performance 
The existing facility has difficulty complying with effluent TSS concentration and mass load 
requirements during the winter when discharging to the Molalla River. Due to high wintertime flows and 
the established mass load limits, the City regularly exceeds wintertime mass load limits. Figures 3.1.5 and 
and 3.1.6 illustrate the consistent inability of the WWTP to comply with TSS limits. The WWTP is also 
unable, although not shown, to comply with the weekly average and daily maximum mass load 
requirements for TSS.   
 

FIGURE 3.1.5 
HISTORICAL WWTP EFFLUENT TSS PERFORMANCE (CONCENTRATION) 
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FIGURE 3.1.6 
HISTORICAL WWTP EFFLUENT MONTHLY TSS MASS LOAD (LBS/DAY) 

 

 
 
Effluent Ammonia Performance 
Effluent ammonia data was evaluated to identify trends or compliance problems. For the period shown, 
the average monthly effluent ammonia was in compliance with the monthly average permit limit of 16.7 
mg/L and the daily maximum limit of 25.9 mg/L. Effluent data from the WWTP is illustrated in Figure 
3.1.7 and 3.1.8. 
 

FIGURE 3.1.7 
HISTORICAL WWTP EFFLUENT AMMONIA PERFORMANCE (MONTHLY) 
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FIGURE 3.1.8 
HISTORICAL WWTP EFFLUENT AMMONIA (NH3-N) PERFORMANCE (DAILY) 

 

 
 
Effluent E. coli Performance 
Effluent E. coli data was analyzed to determine compliance with the NPDES Permit. Figure 3.1.9 shows 
that the monthly geometric mean E. coli is usually well below the monthly geometric mean not to exeed 
requirement of 126 organisms per 100 mL. Figure 3.1.10 illustrates E. coli performance with the daily 
requirement that no single sample exceed 406 organisms per 100 mL.  
 

FIGURE 3.1.9 
HISTORICAL WWTP EFFLUENT E. COLI PERFORMANCE (MONTHLY) 

 

 
 
 
 
 
 

0

5

10

15

20

25

30

6/10/2014 12/27/2014 7/15/2015 1/31/2016 8/18/2016 3/6/2017 9/22/2017 4/10/2018

Ef
flu

en
t A

m
m

on
ia

-N
 (m

g/
L)

 

Date 

Daily Effluent Ammonia-N Concentration 

Effluent Ammonia (mg/L) NPDES Permit Limit (mg/L)

0.0
20.0
40.0
60.0
80.0

100.0
120.0
140.0

Jun-14 Dec-14 Jul-15 Jan-16 Aug-16 Mar-17 Sep-17

Ef
flu

en
t E

. C
ol

i (
C

FU
/1

00
 m

L)
 

Date 

Monthly Geometric Mean Concentration 

Effluent E. Coli (CFU/100 mL) NPDES Permit Limit (CFU/100 mL)



City of Molalla  Section 3 
Wastewater Facility and Collection System Master Plan Need for Project 
 

    
The Dyer Partnership, Engineers and Planners, Inc. Draft 3-16 
 

FIGURE 3.1.10 
HISTORICAL WWTP EFFLUENT E. COLI PERFORMANCE (DAILY) 

 

 
 
Effluent pH and Temperature 
Effluent temperature and pH data is summarized in Figure 3.1.11 and 3.1.12, respectively. The daily 
effluent temperature has periodically exceeded the permit limit of 18 degrees C. The WWTP has had no 
problems operating in compliance with the pH range requirement of 6 to 9 S.U.    
 

FIGURE 3.1.11 
WWTP EFFLUENT TEMPERATURE 
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FIGURE 3.1.12 
WWTP EFFLUENT PH 

 

 
 
Recycled Water Outfall 002 
 
Effluent Turbidity Performance 
From July 2015 to September 17, 2018, the City managed the disposal of recycled water in accordance 
with the NPDES Permit, the DEQ approved Consolidated Recycled Water Use Plan (Brown and 
Caldwell, July, 2015), and the Recycled Water Agreement between the City and Coleman Corrals, Inc. 
The 2015 Consolidated Recycled Water Use Plan and the Recycled Water Agreement with Coleman 
Corrals stipulate that the City shall meet Class A water requirements for the majority of water used 
beneficially. Class A recycled water must be filtered and the turbidity must not exceed an average of 2 
NTUs in a 24-hour period, 5 NTUs more than five percent of the time, and 10 NTUs at any time. Figure 
3.1.13 shows the inability of the WWTP to produce Class A effluent, with respect to effluent turbidity.  
 

FIGURE 3.1.13 
HISTORICAL WWTP EFFLUENT TURBIDITY (NTUs) 
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Effluent Total Coliform and Chlorine Residual Performance 
Figure 3.1.14 shows historical effluent total coliform and chlorine residual. After disinfection, for Class A 
compliance, total coliform may not exceed a median of 2.2 organisms per 100 mL based on daily 
sampling over the last 7 days that analyses have been completed, or 23 organisms per 100 mL in any 
single sample. Effluent total coliform samples (CFU/100 mL) regularly exceed NPDES Permit 
requirements.  
 

FIGURE 3.1.14 
HISTORICAL WWTP EFFLUENT TOTAL COLIFORM AND CHLORINE RESIDUAL 

 

 
 
Potential Future Regulatory Issues  
 
This section discusses some of the potential future requirements that could become important to 
municipalities based on current regulatory trends. Future regulatory requirements cannot be thoroughly 
analyzed, since they are under development and have not yet been implemented. New effluent limits may 
be incorporated in the NPDES Permit at the time of renewal. 
 
The EPA is committed to making greater progress towards accelerating the reduction of nitrogen and 
phosphorus loads to the Nation’s waters. The current permit includes an Ammonia (NH3-N) limit, but 
doesn’t include a phosphorus limit. While it is not anticipated that near term permits will require a more 
stringent Ammonia (NH3-N) limit and/or a phosphorus limit; provisions should be integrated into any 
facility designs to accommodate necessary infrastructure for additional Ammonia (NH3-N) and/or 
phosphorus removal.  
 
Of particular importance to Molalla is the desire to discharge to the Molalla River in May when river 
conditions allow. According to DEQ, the WWTP must not raise the river temperature by more than 0.2°C 
above the temperature standard of 13 deg C for salmon and steelhead spawning. The temperature criterion 
is calculated after completely mixing with 100% of the 7Q10 flow.  
  
 

0

5

10

15

20

25

3/21/2016 5/10/2016 6/29/2016 8/18/2016 10/7/2016 11/26/2016C
hl

or
in

e 
R

es
id

ua
l (

m
g/

L)
 a

nd
 T

ot
al

 
C

ol
ifo

rm
 (C

FU
/1

00
 m

L)
 

Date 

Effluent Chlorine Residual and Total Coliform 

Chlorine Residual (mg/L) Total Coliform (CFU/100 mL)



City of Molalla  Section 3 
Wastewater Facility and Collection System Master Plan Need for Project 
 

    
The Dyer Partnership, Engineers and Planners, Inc. Draft 3-19 
 

Future Mass Load Limits 
 
Without a mass load increase, as flows continue to increase as a result of the anticipated population 
growth, the City will violate the permit at an increasing rate. At future wet weather flows, and the current 
monthly average TSS limit of 160 lbs/day, the wastewater system would be required to produce effluent 
BOD5/TSS less than 5 mg/L, an unlikely ability of a lagoon process, even with tertiary treatment. 
Required WWTP effluent BOD5/TSS concentration requirements, based on the current mass load limits, 
are illustrated in Figure 3.1.15. 
 

FIGURE 3.1.15 
FUTURE EFFLUENT BOD5/TSS CONCENTRATION REQUIREMENTS 

 

 
 
The City must negotiate with DEQ to adjust the mass load limits to match flows outlined in the 2007 
WWTP Upgrade design documents and future flows. The mass load limits should take into account 
current and future wet weather flows, as well as any contributions from storing wastewater in the 
facultative/storage lagoons in the summer that is ultimately destined for discharge over the winter months.  
 
3.2 Design Criteria and Considerations 
 
Treatment planning must take into account existing and projected loadings and flows, and regulatory 
requirements. General design considerations incorporated in the development and evaluation of 
alternatives are discussed below. Design criteria for future conveyance system expansions are based on 
topography. Estimated future flows are discussed in Section 3.6. 
 
Design Period 
 
The design period must be long enough to ensure the new facilities will be adequate for future needs, but 
short enough to ensure effective use within their economic life. Collection system pump stations serving 
the properties within the Urban Growth Boundary (UGB) will be based on a design period of 20 years 
from the date of commissioning. Gravity collection line sizing will be based on ultimate build-out. 
Treatment facility recommendations will be based on a 20-year planning period from the date the 
improvements are commissioned. 
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Collection System 
 
Gravity Sewers 
 
Collection systems must be designed to consider natural ground slope, subsurface conditions, capacity 
requirements, minimum slope considerations, minimum flow velocities required to maintain solids 
suspension, and potential sulfide and odor generation. Collection sewers should be designed for ultimate 
development of areas. 
 
Force Mains 
 
The City currently operates 5 small pump stations and associated force mains. The DEQ guidelines for 
force mains are important to help ensure proper performance and longevity. The DEQ issued the current 
version of Oregon Standards for Design and Construction of Wastewater Pump Stations in May 2001, 
which includes guidelines for force main design. 
 
Pump Stations 
 
Design of pump (lift) stations is a critical element of sanitary sewer collection systems. New pump 
stations must be designed to meet the Oregon Standards for Design and Construction of Wastewater 
Pump Stations, issued in May 2001 by DEQ. The EPA Design Criteria for Mechanical, Electric, and 
Fluid System and Component Reliability are to be used to determine the minimum number and sizing of 
components. Reliability Class I criteria are to be utilized in design.  
 
Pump station must be able to handle the peak instantaneous flows in the system without overflowing. The 
pump stations should be designed without an increase to the total sulfide generation potential of the 
collection system. Contemporary design practice requires some wet well storage of wastewater plus 
retention in the force main; both of which tend to increase the potential sulfide generation when 
supplemental aeration is not provided. To minimize hydrogen sulfide generation, wet wells should be as 
small as possible while still allowing for future growth. Wet well detention times of 30 minutes or less are 
recommended to avoid hydrogen sulfide generation. When detention times in the pump station force main 
exceed 25 to 30 minutes, a system to control hydrogen sulfide generation and the accompanying odor and 
corrosion problems is recommended. 
 
Pump stations should have redundant pump equipment and provisions for emergency generator operation. 
Power outage frequency and duration must be considered in pump station design to ensure that overflows 
do not occur due to power loss. In some cases, a portable generator connected to the pump station with a 
manual transfer switch will suffice. In larger pump stations, a permanent standby generator may be 
required. Level controls should include a redundant high wet well level sensor. 
 
Wastewater treatment facilities, including pump stations, are also regulated under National Fire Protection 
Association (NFPA) 820, Fire Protection in Wastewater Treatment and Collection Facilities. The 
Occupational Safety and Health Administration (OSHA) Permit Required Confined Spaces Standard 29 
CFR 1910.146 limits individual access to spaces that might trap a person or contain noxious atmospheres.  
 
Wastewater Treatment Facility 
 
Primary consideration will be given to the degree of treatment required to meet the discharge 
requirements set forth in the NPDES Permit, and to provide sufficient sizing of the facility to handle 
future projected peak hydraulic and organic loads. 
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Flexibility 
 
Conveyance and treatment design should allow for flexibility in operation and maintenance. The 
treatment plant Operator must have the ability to alter plant flows around the major process units without 
significantly degrading effluent quality. This goal can be achieved by providing redundant units and 
multiple interconnections between units when appropriate. Conveyance and treatment equipment design 
should also be such that maintenance, both routine and emergency, can be performed without excessively 
loading other components. Flexibility is also needed to ensure that discharge requirements can be met 
during changing influent conditions and to allow construction and connection of new process units as 
needed. 
 
Plant Reliability Criteria 
 
Reliability of treatment processes depends on proper application of unit loading factors and conservative 
selection of equipment to ensure long life and minimum maintenance costs. Each unit process should be 
selected based on its capabilities to effectively treat the waste characteristics for the specific application. 
Capabilities of the treatment plant Operator and the community should also be considered. Processes that 
require a high degree of manual labor and specialized instrumentation should be avoided in most cases, 
especially for small communities. Redundancy is also a key factor in reliability. This proposed facility 
will be designed to meet EPA Reliability Class I standards because the facility discharges into a “public 
water supply, shellfish, or primary contact recreation waters, or as a result of its volume and/or character, 
could permanently or unacceptably damage or affect the receiving waters or public health if normal 
operations were interrupted.” 
 
For components included in the design of Reliability Class I, the following backup requirements apply: 
 

• Mechanically Cleaned Bar Screens.  A backup bar screen, designed for mechanical or manual 
cleaning, shall be provided. Facilities with only two bar screens shall have at least one bar screen 
designed to permit manual cleaning. 
 

• Pumps.  A backup pump shall be provided for each set of pumps performing the same function. 
The capacity of the pumps shall be such that, with any one pump out of service, the remaining 
pumps will have the capacity to handle the peak flow. 

 
• Comminution Facility.  If comminution of the total wastewater flow is provided, an overflow 

bypass with a manually installed or mechanically cleaned bar screen shall be provided. The 
hydraulic capacity of the comminutor overflow bypass should be sufficient to pass the peak flow 
with all comminution units out of service. 

 
• Primary Sedimentation (Clarifier) Basins.  The units should be sufficient in number and size 

so that, with the largest flow capacity unit out of service, the remaining units should have a 
design flow capacity of at least 50% of the total design flow. 

 
• Final Sedimentation (Clarifier) Basins.  The units shall be sufficient in number and size so that, 

with the largest flow capacity unit out of service, the remaining units shall have a design flow 
capacity of at least 75% of the total design peak day flow. These units are sized for peak day 
winter flows and large enough to treat Maximum Month Dry Weather Flows (MMDWF) with 
one out of service. 

 
• Aeration Blowers, Rotors or Mechanical Aerators.  There shall be a sufficient number of 

blowers or mechanical aerators to enable the design oxygen transfer to be maintained with the 
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largest capacity unit out of service. It is permissible for the backup unit to be an uninstalled unit, 
provided that the installed units can be easily removed and replaced. However, at least two units 
shall be installed. 
 

• Air Diffusers.  The air diffusion system for each aeration basin shall be designed so that the 
largest section of diffusers can be isolated without measurably impairing the oxygen transfer 
capability of the system. 
 

• Disinfectant Contact Basins or Units.  The units shall be sufficient in number and size so that, 
with the largest flow capacity unit out of service, the remaining units shall have a design flow 
capacity of at least 50% of the total design flow. 

 
• Electrical Power Sources.  Two separate and independent sources of electric power shall be 

provided to the plant either from two separate utility substations or from a single substation and a 
works based generator located at the plant. As a minimum, the capacity of the backup power 
source for the treatment plant shall be sufficient to operate all vital components and critical 
lighting and ventilation during peak wastewater flow conditions. 

 
Operability 
 
Operation of a wastewater system entails considerable responsibility and cost while providing public 
health benefits. For these reasons, personnel assigned to operate and maintain a treatment facility must be 
trained appropriately. The more sophisticated the process or equipment, the greater the level of expertise 
needed. Qualified individuals are usually available in metropolitan areas, as is financial support for their 
employment. However, small communities often have a problem in finding the personnel and the money 
with which to pay them. Consequently, the selection of a treatment process and equipment should reflect 
the regional and local level of training of operations and maintenance. 
 
Durability 
 
Conveyance and treatment systems should consist of materials and equipment that are capable of 
satisfactory performance over the entire design life of the wastewater system components. The selection 
of durable wastewater system components is a matter of judgment based on a number of factors including 
type and intensity of use, type and quality of materials used in construction, quality of workmanship 
during the initial installation, and expected maintenance to be performed during life of the component. 
 
Capacity 
 
Individual treatment components must be capable of handling the hydraulic flow through the plant during 
peak wet weather periods and be capable of being sized to treat the mass loads projected for the facility. 
The following guidelines will be used in this plan: 
 

• In general, all processes after the headworks are designed to operate for peak daily flow. 
 

• Influent pump stations are designed to operate for peak instantaneous flow. 
 

• The headworks should be sized for peak instantaneous flows. 
 

• Primary clarifiers, when present, should be sized for peak daily flows. 
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• Aeration basins should be sized using modeling to generate desired treatment in the final effluent.  
 

• Per DEQ, the secondary clarifiers should be sized for either the peak day with all clarifiers 
operational or the MMDWF with the largest clarifier off-line, whichever results in the greater 
treatment capacity. Overflow rates for the separate seasons should be used, e.g. 1200 for winter 
and 800 for summer. 
 

• Per EPA, the secondary clarifiers should be able to handle 75% of peak daily flow with the 
largest unit out of service. 
 

• The disinfection system should be sized for peak daily flow. The contact chamber should be sized 
for at least 15 minutes of contact time at the peak hour flow, 20 minutes at peak day, or 60 
minutes at ADWF, whichever results in the largest basin. 
 

• Sizing of the digester is based on the estimated volume of suspended solids of the incoming 
mixed liquor, in addition to the holding time required for the digesters. The assumption is made 
that sludge is held for a minimum of 60 days and that biosolids are removed at 2% solids. 
 

Expandability 
 
Expandability is a difficult factor for consideration in the design of wastewater treatment facilities. 
Designs are created that meet the current regulatory environment. Future regulatory requirements could 
have dramatic effects on the compliance of even the newest designs. Therefore, expandability is 
considered from a current regulatory compliance viewpoint. The treatment alternatives considered are 
expandable as long as specific design capacities of the system are not exceeded. 
 
Miscellaneous 
 
Consideration of site location, daily operational tasks, public perception, health and safety concerns, 
noise, access to equipment, human factors, and hazardous areas all have to be analyzed when assessing 
the conveyance and treatment alternatives. 
 
3.3  Aging Infrastructure 
 
Infiltration and Inflow 
 
Infiltration and inflow is groundwater (infiltration) and surface rainwater (inflow) that leaks into the 
sanitary sewer collection system. During wet weather periods high ground water and surface flows enter 
the system through defects (holes, cracks, and failed pipe joints). Infiltration and inflow can cause 
wastewater flows to exceed the capacity of the pipes causing backups into buildings and overflowing 
manholes. Rain induced sewer flows can hydraulically overload a wastewater treatment plant, increase 
costs of sewer system operations, and require oversized treatment systems. Exfiltration (loss of 
wastewater into the surrounding soil) can erode the soil and in some cases cause sinkholes. Leakage of 
sewage into the surrounding soil can lead to groundwater and soil contamination.  
 
Collection systems and wastewater facilities will continue to age and degrade. Pipe gaskets develop leaks. 
Pipes and manholes crack. Pumps wear out. Tanks must be painted. Grounds must be maintained. 
Aeration equipment has a limited life. Investment is required to perform wastewater Capacity 
Management with an Operations and Maintenance program (CMOM). An I/I study is a basis for a 
CMOM program. 



City of Molalla  Section 3 
Wastewater Facility and Collection System Master Plan Need for Project 
 

    
The Dyer Partnership, Engineers and Planners, Inc. Draft 3-24 
 

Flow Trends 
 
The City of Molalla receives very little rainfall from June through September. Monthly average flows at 
the WWTP for July are lower than in May, reflecting the reduction in rain and subsequent I/I. Wet 
weather flows are heavily influenced by rain and the condition of the collection system, with the highest 
flows typically occurring between November and April. The average wet weather monthly plant inflow 
volume has a strong correlation, as shown in Figure 3.3.1, to total monthly wet weather rainfall for the 
study period.  
 

FIGURE 3.3.1 
WWTP FLOW TRENDS (2014 – 2017) 

 

 
 
Influent flow measurements are taken from an influent Parshall flume flow meter. Monthly flow rates are 
at least two to three times higher in the winter months, compared to summer months. 
 
Historical Flows 
 
In order to predict the hourly, monthly, weekly and seasonal variability in flow, historical flow conditions 
were evaluated. Figure 3.3.2 illustrates the flows observed at the City of Molalla WWTP over the past 
four years. Table 3.3.1 summarizes historical flow data from January 2014 through August 2017. 
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FIGURE 3.3.2 
WWTP HISTORICAL FLOWS (2014 – 2017)1 

 

 
1. Flows for 2017 were evaluated from Jan-Aug. 

 
TABLE 3.3.1 

WWTP HISTORICAL FLOWS (2014 – 2017) 
 

Year AAF MMDW MMWW PDAF 
2014 1.4 1.2 2.6 6.6 
2015 1.4 1.5 3.2 5.7 
2016 1.6 1.9 2.5 5.0 
2017 1.8 1.7 3.2 6.3 

 
EPA Non-excessive Infiltration  
 
The EPA guidelines (40 CFR 133.103) establish procedures on how to determine whether excessive I/I 
exists, and how to certify that excessive I/I has been sufficiently reduced through sewer rehabilitation. 
Infiltration occurs when groundwater enters a sewer system through broken pipes, defective pipe joints or 
illegal connections of foundation drains. System flows are analyzed under various conditions and 
compared to benchmarks that have been established for acceptable sanitary sewage flow rates. 
 
Non-excessive infiltration is analyzed by investigating plant flows during periods of seasonal high 
groundwater with little sustained rainfall. Seven to fourteen day periods during winter months of high 
groundwater (December through May) were identified where little or no rainfall is measured. The average 
per capita flow for the system is calculated and compared to the EPA maximum flow criteria of 120 
gallons per capita per day (gpcd). Under these conditions, all flows below 120 gpcd are considered to 
have a non-excessive infiltration component.  
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A fourteen day period with little or no rainfall occurred between February 11, 2015 and February 24, 
2015. It is assumed that groundwater levels were high during this period. The highest flow day of that 
week was 2.28 MGD. Based on a 2017 population of 9,939, the resulting flow rate is calculated at 229 
gpcd. Since the flow is more than 120 gpcd, the collection system has excessive infiltration. 
 
EPA Non-excessive Inflow  
 
Non-excessive inflow is analyzed by investigating plant flows during periods of intense winter rainfall. 
Major rainfall events and the resulting system flows during winter months are analyzed. Inflow is surface 
runoff that enters a sewer system through manhole covers, cleanout covers, cross connections between 
storm sewers and sanitary sewers, and illegal connections of roof drains, yard drains, or catch basins. The 
EPAs non-excessive inflow criteria are based on “the average daily flow during periods of significant 
rainfall (i.e. storm event that creates surface ponding and surface runoff; this can be related to a minimum 
rainfall amount for a particular geographic area)”. The average per capita flow for the system is calculated 
and compared to the EPA maximum flow criteria of 275 gpcd. Flows can exceed EPA guidelines if the 
plant operation is not impeded by such flows. Under these conditions, provided the treatment plant does 
not experience hydraulic overloads during storm events, flows below 275 gpcd are considered to have a 
non-excessive inflow component. 
  
For the City of Molalla, the average daily flow recorded during a period of significant rainfall occurred 
between February 2 and 9, 2017. Flows of 6.3 MGD were generated after receiving rainfall of 4.4 inches 
in one day. Under these conditions and based on a 2017 population of 9,939, the resulting system flows 
(combined infiltration and inflow) were determined to be 633 gpcd. Since the flow is over 275 gpcd, a 
cost effective analysis is needed to determine if the inflow is excessive. 
 
The EPA I/I analysis is summarized in Table 3.3.2. 

 
TABLE 3.3.2 

I/I ANALYSIS SUMMARY 
 

Description of Flow Condition Flow Rate  EPA Criteria (Maximum Flow) 
Base Sewage 89 gpcd NA 
Infiltration (High Ground Water) 229 gpcd 120 gpcd 
Inflow (High Rainfall Levels) 633 gpcd 275 gpcd 

 
Inflow in the system is greater than the EPA guidelines. An ongoing CMOM is required. A CMOM 
program typically includes video inspection of the entire collection system every five years and repair of 
collection system defects. In addition, a new Sanitary Sewer System Evaluation (SSE) should be 
performed in five-year intervals. An SSE typically includes line grit removal and cleaning, video 
inspection, physical inspection of manholes, performance of flow testing at structures, smoke testing of 
lines, evaluation of Daily Monitoring Reports (DMRs) and mapping of results. The first priority for the 
City is to repair deficiencies identified during smoke testing. As resources become available the 
infiltration deficiencies should be addressed. 
 
3.4 Wastewater Flows 
 
Future flow projections are determined by evaluating current sewage flow rates, current pollutant loads, 
and population growth forecasts. Flow and load projections are for a 20-year period from initiation of 
operations of new equipment. Daily flows and loads are determined from rainfall statistics and system 
flow records.  
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Flows and loads have specific recurrence intervals, or probabilities of occurrence, that utilize estimated 
future wastewater design flows and loads. Information regarding dry weather and wet weather flows as 
well as I/I are important in the design of wastewater collection, treatment and disposal facilities. The 
Maximum Month Dry Weather Flows (MMDWF) usually determines the maximum organic loading of 
the major treatment process units. The Maximum Monthly Wet Weather Flow (MMWWF) determines the 
size and hydraulic capacity of the major process units necessary to provide the desired degree of 
treatment. The Peak Instantaneous Flow (PIF) determines the hydraulic capacity of pipelines, pumps, 
channels, and inlet structures, and the reserve capacity of units such as clarifiers and disinfection 
facilities. 
 
Unless noted otherwise, the flow data used for this report is taken from WWTP’s influent flow meter 
from December 2014 through August 2017 DMRs for the WWTP. The City’s wastewater system staff 
records the readings daily on the influent meter and rain gauge at the plant. Wastewater is sampled and 
five-day Biochemical Oxygen Demand (BOD5) and Total Suspended Solids (TSS) tests are run 
approximately two to three times a week. Rain data for this analysis is from the daily readings of the rain 
gauge at the wastewater facility. 
 
DEQ Guidelines for Flow Projections 
 
Unless otherwise noted, all theoretical flow calculations were made using the DEQ Guidelines for Making 
Wet Weather and Peak Flow Projections for Sewage Treatment in Western Oregon, 1996 revision. A 
summary of the calculations is included at the end of this section. 
 
Precipitation Rates for Calculations 
 
In Western Oregon, there is a relationship between peak storm events, ground water elevations and 
seasonal sewage flows. To reduce the probability of plant failure, MMDWF10, Maximum Month Wet 
Weather Flows (MMWWF5), Peak Day Average Flow (PDAF) and Peak Instantaneous Flow (PIF) are 
utilized in the design process. The MMDWF10 is the flow during a ten-year event (10% monthly 
probability of occurrence in May). The MMWWF5 is the flow during a five-year event (20% monthly 
probability of occurrence in January). Monthly probability rainfall values were taken from the National 
Oceanic and Atmospheric Administration’s (NOAA) for Oregon City, Oregon (See Appendix B). Peak 
design flows are based on a 24-hour (daily) rainfall event and are taken from NOAA isopluvial charts 
(See Appendix B). Rainfall events are summarized in Table 3.4.1. 

 
TABLE 3.4.1 

CITY OF MOLALLA STORM EVENTS 
 

Source 20% Probability 10% Probability 

NOAA - 24 hour Isopluvial 3.4" per day 4.0" per day 
NOAA - Monthly Climatography 11.56" (Jan.) 4.42" (May) 

 
Dry Weather Flow 
 
AAF (Record) 
 
Average Annual Flow (AAF) is the average of all flows over a year. The AAF was determined from 
analysis of treatment plant flow records for the years 2014 through 2017. Commercial and industrial 
contributions have been included in the total flow analysis, and AAF was determined to be 1.85 MGD or 
186 gpcd (based on a 2017 population of 9,939). Figure 3.4.1 and Table 3.4.2 lists the AAF for 2014 
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through 2017. Data for the entire 2017 calendar year was unavailable, but the running annual average 
flow equaled approximately 1.8 MGD.   
 

FIGURE 3.4.1 
WWTP DAILY AND ANNUAL AVERAGE FLOWS 

 

 
 

TABLE 3.4.2 
AAF (MGD) 

 
Year AAF (MGD) 
2014 1.40 
2015 1.38 
2016 1.59 
2017 1.85 

 
ADWF (Record) 
 
The Average Dry Weather Flow (ADWF) was determined from analysis of treatment facility flow records 
for the months May through October. The ADWF was determined to be 1.11 MGD, or 112 gpcd. Table 
3.4.3 summarizes ADWFs for 2014 through 2017. 

 
TABLE 3.4.3 
ADWF (MGD) 

 
Year ADWF (MGD) 
2014 0.93 
2015 0.86 
2016 1.07 
2017 1.11 
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The ADWF can be divided into two components: base sewage flows and base infiltration. The base 
sewage flow is the portion of the treatment plant flow attributed to sanitary sewage. Base sewage flows 
were determined to be the ADWF for the months of July, August, and September when groundwater is 
not present. The base sewage flow to the treatment plant is calculated to be 0.89 MGD. In determining 
projected flows, allowance must be made for unavoidable infiltration that is dependent upon such factors 
as the quality of materials and workmanship in the sewers and building connections, the character of 
maintenance, and elevation of the surrounding groundwater in relation to that of the sewers. The base 
infiltration is found by calculating the difference of the ADWF and the base sewage flow. Base 
infiltration is calculated (1.11-0.89) to be approximately 0.22 MGD or 22 gpcd. 
 
MMDWF (Record) 
 
The Maximum Monthly Dry Weather Flow (MMDWF) represents the maximum monthly average flow in 
the rainiest month of high groundwater. The MMDWFs for 2014-2017 are summarized in Table 3.4.4. 
The MMDWF for 2016 was 1.91 MGD (192 gpcd).  

 
TABLE 3.4.4 

MMDWF (MGD) 
 

Year MMDWF (MGD) 
2014 1.23 
2015 1.53 
2016 1.91 
2017 1.67 

 
MMDWF10 (Theoretical) 
 
The Maximum Monthly Dry Weather Flow (MMDWF10), defined as the flow recorded at the plant when 
total rainfall quantities are at ten percent probability of occurrence in any one year (usually in May), was 
calculated using DEQ guidelines. The MMDWF10 was determined, following DEQ guidelines, by 
plotting January through May average plant flow versus monthly rainfall. This is illustrated in Figure 
3.4.2 Average Plant Flow vs. Winter Rainfall. Linear regression was used to fit a line to the data. Ninety 
percent probability of May rainfall values were taken from the National Ocean and Atmospheric 
Administration’s Climatography of the United States No. 81, 1971-2000 for the City of Oregon City, 
Oregon. For the City of Oregon City May had approximately 90% of the rainfall total of 4.42 inches. The 
projected MMDWF10 based on a 4.42 inch event for the City of Molalla is 1.7 MGD, or 175 gpcd. 
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FIGURE 3.4.2 
AVERAGE PLANT FLOW VS. WINTER RAINFALL 

 

  
 
Wet Weather Flow 
 
AWWF (Record) 
 
The Average Wet Weather Flow (AWWF) is defined as the average flow at the WWTP during the wet 
weather season (November through April). The AWWF was determined from an analysis of the treatment 
plant flow records for the years 2014 through 2017. The AWWF was determined to be 2.48 MGD (249 
gpcd). Figure 3.4.3 shows the WWTP’s daily wet weather flows for the study period.  
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FIGURE 3.4.3 
WET WEATHER FLOWS 

 

 
 
MMWWF (Record) 
 
The Maximum Monthly Wet Weather Flow (MMWWF) represents the highest monthly average flow 
attained during the winter period of high groundwater. The MMWWFs for 2014 through 2017 are 
summarized in Table 3.4.5. The MMWWF was determined to be 3.21 MGD (323 gpcd).  
 

TABLE 3.4.5 
MMWWF (MGD) 

 
Year MMWWF (MGD) 
2014 2.60 
2015 3.19 
2016 2.52 
2017 3.21 

 
MMWWF5 (Theoretical) 
 
The Maximum Monthly Wet Weather Flow (MMWWF5) was also calculated using DEQ guidelines, in a 
manner similar to the theoretical MMDWF5. The results are illustrated Figure 3.4.2. The analysis period 
was from 2014 through 2017. With linear regression analysis of average monthly plant inflow versus 
monthly rainfall, a MMWWF5 of 2.5 MGD was calculated. The DEQ guidelines suggest that the 
MMWWF5 represents the highest monthly average flow attained during the winter high groundwater 
period, and has a 20% chance of occurring in any one year. 
 
Peak Average Week (Record)  
 
For this study, the Peak Average Week (PW) flow was taken as an average of the 2014 through 2017 
flows and is the highest average daily flow rate during a seven-day wet weather data set. The peak week 
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flow occurred in February 2017 at 4.5 MGD (or 454 gpcd). Figure 3.4.4 shows the daily and peak average 
week flows for February 2017. 
 

FIGURE 3.4.4 
DAILY AND PEAK AVERAGE WEEK FLOWS 

 

 
 
PDAF5 (Theoretical) 
 
The Peak Daily Average Flow associated with a five-year storm (PDAF5) was estimated in accordance 
with DEQ guidelines. Daily plant flow data was searched in order to find available five-year storm event 
data. The five-year storm rainfall was approximated using Weather Bureau records in the document 
NOAA Atlas 2, Volume X Isopluvial Map. Daily plant inflows versus daily rainfall for selected storm 
events were plotted. Storms with rain exceeding the peak week flows established the DMR data set. The 
data period was from January through April for the years 2014 through 2017. DEQ recommends using 
24-hour data to match plant flow data. Flows at the WWTP can be higher on the day after a high rainfall. 
The 24-hour rainfall for the first day was used for the rain quantity, and the higher of the two consecutive 
24-hour flows (that day or the following day) was used for the flow. The five-year, 24-hour rainfall of 3.4 
inches was used from the above-referenced Weather Bureau document, which is provided in Appendix B. 
The resulting PDAF5 is 5.62 MGD. Refer to Figure 3.4.5.  
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FIGURE 3.4.5 
RAINFALL STORM EVENT VERSUS PLANT INFLOW 

 

 
 
PDAF (Record) 
 
Peak Day flows from the DMR records (2014-2017) were also evaluated to determine the Peak Daily 
Average Flow (PDAF). The peak day (highest 24-hour flow) flow during the 2014-2017 time period 
occurred in 2014 and was 6.62 MGD.  

 
TABLE 3.4.6 
PDAF (MGD) 

 
Year PDAF (MGD) 
2014 6.62 
2015 5.68 
2016 4.96 
2017 6.30 

 
PIF5 (Theoretical) 
 
The Peak Instantaneous Flow associated with a five-year storm event (PIF5) was estimated by using the 
AAF, MMWWF, peak average weak, and PDAF values. These values were plotted on logarithmic 
probability paper, as outlined by DEQ. Such a projection is based on the principle that an average 
monthly flow is likely to occur 6/12 of the time or 50%, and a peak monthly flow occurs 1/12 of the time 
or 8.3%. Likewise, peak weekly flow will take place 1/52 of the time or 1.9%. Peak daily flow occurs 
once in 365 days or 0.27%. A peak hour flow happens once in 8,760 hours or 0.011%. Plotting these 
numbers against probability, and fitting a line to the data in excel, gives a current PIF of 9.7 MGD.  
A summary of existing flow rates as developed from flow data from 2014 to 2017 is provided below in 
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Table 3.4.7 and Figure 3.4.6. Recorded flows for MMDWF, MMWWF, and PDAF were found to be 
higher than when calculated using DEQ procedures. The higher, historical based flows, were therefore 
used as the basis for planning.  
 

FIGURE 3.4.6 
CITY OF MOLALLA WWTP EXISTING INFLUENT FLOW RATES 

 

 
 

TABLE 3.4.7 
CITY OF MOLALLA WWTP EXISTING INFLUENT FLOW RATES 

 

Parameter Flow Values Peaking 
Factor 

Population 9,939   
Base Sewage 0.89 MGD 90 gpcd   
Base Infiltration 0.22 MGD 23 gpcd   
AAF 1.85 MGD 186 gpcd 1.7 
ADWF 1.11 MGD 112 gpcd 1.0 
AWWF 2.48 MGD 249 gpcd 2.2 
MMDWF10 1.91 MGD 192 gpcd 1.7 
MMWWF5 3.21 MGD 323 gpcd 2.9 
Peak Average Week 4.51 MGD 454 gpcd 4.0 
PDAF5 6.62 MGD 666 gpcd 5.9 
PIF 9.7 MGD 976 gpcd 8.7 
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3.5 Wastewater Characteristics 
 
Population growth and development will increase the organics and silts collected and conveyed to the 
treatment plant. All wastewater generated in the City of Molalla is domestic in quality. Wastewater is 
generated by residential, commercial and industrial sources. The wastewater composition and load from 
these separate sources cannot be ascertained, since they are not separately monitored for flows and 
composition. Monitoring results of influent wastewater represent wastewater combined from these 
sources. Treatment plant DMRs were reviewed for the years from 2014 to 2017 to determine the influent 
BOD5 and TSS wastewater characteristics. 
 
Analysis of Plant Records 
 
The BOD5 and TSS influent concentration and loads are summarized in Table 3.5.1 and are based upon 
DMRs and a sewer population of 9,939 persons. The accuracy of the findings depends wholly upon the 
accuracy of the DMR reports themselves. 
 
Typical BOD5 per capita loads for domestic wastewater range from 0.11 to 0.26. Typical TSS per capita 
loads for domestic wastewater range from 0.13 to 0.33. In comparison, both the average BOD5 and TSS 
concentrations in the City of Molalla influent wastewater are within the typical range during wet weather 
and dry weather periods. The average BOD5 and TSS unit loading at the WWTP are within the normal 
ranges for similar communities. 
 

TABLE 3.5.1 
WWTP INFLUENT WW CONCENTRATIONS AND LOADS 

 
Population: 9,939 WET WEATHER DRY WEATHER 
PARAMETER Average Range Average Range 

BOD5       -       -   
  mg/L 86 36 - 157 279 73 - 650 
  ppd 1,592 1,230 - 5,436 2,282 1,363 - 4,868 
  ppcd 0.16 0.12 - 0.55 0.23 0.14 - 0.49 

TSS       -       -   
  mg/L 108 37 - 387 267 87 - 535 
  ppd 1,832 1,079 - 6,155 2,264 1,404 - 4,110 
  ppcd 0.18 0.11 - 0.62 0.23 0.14 - 0.41 
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FIGURE 3.5.1 
WWTP INFLUENT WW CONCENTRATIONS (BOD5 AND TSS) 

 

 
 
Listed below, in Table 3.5.2, are average wastewater composition values based on the 2014-2017 study 
period data from plant records, with outliers removed. 
 

TABLE 3.5.2 
WASTEWATER DESIGN COMPOSITION VALUES 

 

PARAMETER Avg. Values Based 
on DMR's 

BOD5 Avg. Day 182 mg/L 
BOD5 Max. Ave. Month 255 mg/L 
BOD5 Max. Day 650 mg/L 
TSS Avg. Day 187 mg/L 
TSS Max. Ave. Month 203 mg/L 
TSS Max. Day 535 mg/L 

 
Wastewater Temperature 
 
The NPDES Permit states that effluent discharge will cease when the 7-day moving average effluent 
temperature exceeds 18°C. The existing WWTP usually operates in compliance with the temperature 
requirement because effluent is typically only discharged to the Molalla River outfall during the winter 
months, and the wastewater loses heat during the winter while it resides in the lagoon. For future design 
purposes, influent and effluent temperature values are shown in Figure 3.5.2. 
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FIGURE 3.5.2 
DAILY INFLUENT AND EFFLUENT WASTEWATER TEMPERATURE 

 

 
 
3.6 Projected Wastewater Flows and Characteristics 
 
Future sanitary sewer flows generated within the City come from a wide variety of collection system 
users. The average wastewater flows from these users are expected to grow at approximately the same 
rate as the overall population. Therefore, future sanitary flows are projected by applying the anticipated 
population growth rate to the current sanitary flows. Projections for ADWF, MMDWF and AAF were 
calculated using a unit design value method based on gpcd extrapolated from the DMRs. 
 
Projections of future wet weather flows require additional consideration due to the variability of I/I rates 
among existing and future developments. When utilizing a straight unit design factor based on existing 
peaking factors, future peak flows are typically overestimated. Therefore, 2043 peak flows are estimated 
using current wet weather I/I rates for existing portions of the collection systems while using lower rates 
in areas with new sewers. 
 
The current PIF of 9.7 MGD is greatly influenced by the presence of collection system deficiencies due to 
the age of the collection system. Older construction can be subject to poor or no joint gaskets, ridged pipe 
materials that develop cracking, and poor construction practices. Since improved construction materials 
and techniques in the new portions of the collection system will greatly reduce I/I sources, the projections 
of future peak wet weather flow must account for lower wet weather I/I rates in new developments. For 
the purposes of wet weather flow projections, new developments are assigned an EPA non-excessive I/I 
wet weather unit design factor of 395 gpcd (120 gpcd infiltration + 275 gpcd inflow).  
 
Wet weather flows are estimated by interpolating a linear relationship between the PIF and the AAF on a 
semi-logarithmic flow probability chart. MMWWF5 is calculated at 8.3% probability, peak week is based 
on a 1.9% probability and PDAF5 is based on a 0.27% probability. A comparison of the 2017 and 2043 
flow rates is shown in Table 3.6.1.  
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TABLE 3.6.1 
WASTEWATER FLOWS (2017 & 2043) 

 
PARAMETER 2017 2043 
Population 9,939 16,977 
Base Sewage 0.89 MGD 90 gpcd 1.52 MGD 
Base Infiltration 0.22 MGD 23 gpcd 0.38 MGD 
AAF 1.85 MGD 186 gpcd 3.16 MGD 
ADWF 1.11 MGD 112 gpcd 1.90 MGD 
AWWF 2.48 MGD 249 gpcd 4.24 MGD 
MMDWF10 1.91 MGD 192 gpcd 3.25 MGD 
MMWWF5 3.21 MGD 312 gpcd 5.30 MGD 
Peak Average Week 4.51 MGD 401 gpcd 6.80 MGD 
PDAF5 6.62 MGD 524 gpcd 8.91 MGD 
PIF 9.7 MGD 735 gpcd 12.48 MGD 

 
Treatment unit design values are extrapolated from Tables 3.6.1 and 3.6.2. Table 3.6.2 summarizes the 
recommended design values for unit sizing. These values should be verified in the predesign report based 
on completion of I/I projects and updated influent flow data. 
 

TABLE 3.6.2 
WASTEWATER TREATMENT DESIGN VALUES (2043) 

 
  Flow BOD5 TSS 
  MGD mg/L ppd mg/L ppd 
AAF 3.16 126 3,310 133 3,500 
MMDWF10 3.25 144 3,900 143 3,870 
MMWWF5 5.30 60 2,630 68 3,020 
PDAF 8.91 n/a n/a n/a n/a 
PIF 12.48 n/a n/a n/a n/a 
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An evaluation of the condition and capacity has been completed for the existing wastewater conveyance 
system, WWTP, and effluent disposal systems. The City faces issues with aging equipment and 
structures, WWTP capacity limitations, and increasingly more restrictive permit requirements triggered 
by Total Maximum Daily Loads associated with the Molalla River outfall. Upgrades to the WWTP are 
necessary to address plant operational longevity, environmental issues, and projected population growth. 
Modifications to the NPDES Permit are also recommended to address inconsistencies with Willamette 
Basin standards and extend the ability to discharge to the Molalla River during the summer months 
(typically May), when river conditions allow.  
 
The primary objective of this section is to evaluate alternatives and recommend preferred alternatives that 
address the system conditions, performance, and capacity issues. Detailed construction cost estimates and 
present worth operation and maintenance cost estimates are provided in Appendix C. 
 
The alternatives outlined in this section address multiple potential permit conditions. Concurrently, during 
the development of this WWFCSMP, the City was attempting to modify the NPDES Permit as follows: 
 

• Current river discharge period is November 1 to April 30. The overall objective is to extend this 
time period into May, when river conditions allow.  
 

• Current BOD5/TSS concentration limits for Outfall 001 are 10/10 mg/L (monthly) and 15/15 
mg/L (weekly). Objective is to amend the NPDES Permit to allow 30/30 mg/L BOD5/TSS limits 
congruent with Willamette Basin standards.  
 

• The mass load limits for Outfall 001 are based on an average wet weather flow of 1.92 MGD. The 
current average wet weather flow is 2.48 MGD. The immediate objective is to adjust the mass 
load limits based on existing flows; as well as flow contributions from October and allowances 
for precipitation and evaporation impacting the lagoon surface. In the future, the City will also 
need to request an increased waste load allocation proportional to the projected flows for the 2043 
planning period. 

 
The outcome of the pending NPDES Permit modifications is uncertain and unpredictable, but will 
certainly have a profound impact on the WWTP and effluent disposal requirements and costs. 
Consequently, this WWFCSMP includes planning level content to address the four potential future permit 
conditions. The four possible Permit Scenarios (PS) are illustrated in Figure 4.0.1, below.  
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FIGURE 4.0.1 
NPDES PERMIT SCENARIOS 

 
 
The costs within the WWFCSMP were developed based on the Association of Cost Engineering 
International (AACEI) criteria for a Class 4 Estimate. A Class 4 Estimate is a conceptual-level estimate. 
Class 4 estimates are used to prepare planning-level cost scopes, evaluate alternatives, or develop long-
term Capital Improvement Plans. Expected accuracy of Class 4 Estimates typically range from -30 
percent to +50 percent, depending on the technological complexity of the project, appropriate reference 
information, and the inclusion of an appropriate contingency determination.  
 
4.1 Conveyance System Alternatives 
 
Extraneous water may enter sewers from unintended sources, either from surface water, groundwater, 
through defects or direct illicit connections. Sewer defects are pipe system deficiencies resulting from 
system aging, structural failure, lack of proper maintenance, and/or poor construction and design 
practices.  
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Molalla’s collection system currently has excessive Inflow and Infiltration (I/I). In an effort to 
systematically and continuously address peak flows, I/I reduction projects should be identified, 
prioritized, and scheduled annually. Reducing I/I is critical to maintain the performance of the collection 
system, release trapped capacity, and minimize peak flows conveyed to the WWTP.  
 
Currently, I/I in the City’s collection system exceeds Environmental Protection Agency (EPA) guidelines. 
Depending upon further thorough investigations, I/I mitigation alternatives may include lining or 
replacing pipelines to repair separated joints and holes. In addition, manhole repairs are necessary in 
several cases to correct exfiltration/infiltration. Several deficient manholes were identified during smoke 
testing and flow mapping activities.  
 
I/I Reduction 
 
Additional I/I reduction projects are necessary to decrease peak flows in the collection system and at the 
WWTP. Accordingly, a continuous I/I monitoring and reduction program has been implemented by the 
City. Reducing I/I will release capacity occupied by I/I, help the performance of the collection system, as 
well as decrease future capital and operational expenditures at the WWTP.  
 
The WWTP must implement the necessary improvements in order to adequately treat current and future 
collection system flows. Discharge Monitoring Reports (DMRs) show that influent flows consistently 
exceed treatment plant design capacity. One option for the mitigation of peak flows includes additional I/I 
construction projects. These projects may include catch basin disconnects, inversion lining or pipe 
replacement projects. In addition, manhole repair will be necessary to correct deficiencies.  
 
Alternatives 
 
No-Action 
Infiltration and inflow can result in wastewater flows exceeding the capacity of the pipes, causing 
backups, and potentially causing sanitary sewer overflows. Rain-induced sewer flows can also 
hydraulically overload wastewater treatment plants, and ultimately require oversized, and energy 
intensive unit processes. Exfiltration can erode the soil and potentially lead to groundwater 
contamination. Some of the existing sewer lines are hydraulically overloaded. This alternative continues 
to allow extraneous water into the collection system, thereby overwhelming the capacity of the collection 
system and WWTP.  

 
Continue Annual I/I Investigation and Reduction Projects  
Conduct CCTV inspections based upon field results obtained from smoke testing and flow mapping. 
Perform remedial actions to reduce I/I. Focus on problems outlined in flow monitoring and smoke testing 
reports. Serious maintenance and repair issues will be corrected as funding sources become available.  
 
Several proposed improvement projects were identified based on results from system evaluation survey 
methods; smoke testing and flow mapping. It is recommended that the proposed improvements be 
completed in three phases, based on the severity of the deficiencies and the City’s budget. Phase 1 
projects will be completed in the next five years. Phase 2 projects will be completed in years 5-10. Phase 
3 projects will be completed in years 10-20. Note that when sewer pipe sizes will remain the same, 
rehabilitation should be considered as an alternative to replacement; when economically and technically 
feasible. Replacement versus rehabilitation should be evaluated on a case-by-case basis, early in the 
design phase. Conservatively, cost estimates provided herein are provided for complete replacement. The 
estimated cost for each project is shown in Table 4.1.1. Figures 4.1.1 through 4.1.4, on the following 
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pages, illustrate the project locations. The proposed collection system improvement projects are 
prioritized as follows: 

 
• Phase 1 

o Project 1. Replace/Rehabilitate existing 8-inch sewer along Fenton Avenue from 
TL_B_19 to TL_B_20.  

o Project 2. Replace/Rehabilitate existing 8-inch sewer along Patrol St. from TL_B_2 to 
TL_B_27. 

o Project 3. Replace/Rehabilitate existing 8-inch sewer along Lola Avenue from TL_A_33 
to TL_A_25. 

o Project 4. Replace/Rehabilitate existing 8-inch sewer from TL_A_22 to TL_A_21 along 
East 2nd to TL_A_16 on Eckerd Avenue.  

o Project 5. Replace/Rehabilitate existing 8-inch sewer along S. Swiegle from BC_A3_17 
to BC_A3_7. 

o Project 6. Replace/Rehabilitate existing 8-inch sewer beginning at the S. Molalla Pump 
Station, continuing to manhole BC_A1_2, and terminating at the clean-out located east of 
manhole BC_A1_3. Additional smoke testing and TVing is recommended. A portion of 
this sewer line extends into an abandoned subdivision that presents a higher risk of 
infiltration and inflow. 

o Project 7. Replace/Rehabilitate existing 8-inch sewer along Fenton Avenue from 
TL_B_20 to TL_B_22. 
 

• Phase 2 
o Project 8. Replace/Rehabilitate existing 8-inch sewer along East Main Street from 

TL_A_48 to TL_A_28. 
o Project 9. Replace/Rehabilitate existing 8-inch sewer along Berkley Avenue from 

BC_A3_18 to clean-out located south of BC_A3_14 near East 5th St. 
o Project 10. Replace/Rehabilitate existing 8-inch sewer beginning at manhole BC_A3_21 

and continuing south on Metzler to BC_A3_2, terminating at clean-out at the intersection 
of Metzler and West 4th Street. 

o Project 11. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_21 and 
continuing east on Kimberly Ct until terminating at TL_B_24.  
 

• Phase 3 
o Project 12. Replace/Rehabilitate existing 8-inch sewer beginning at BC_A3_16 along S. 

Molalla Avenue, continuing south to BC_A3_3, and continuing south until the clean-out 
in Fox Park (former High School site). Scope of work will include an evaluation of 
service laterals extending east on 2nd Street.  

o Project 13. Replace/Rehabilitate existing 8-inch sewer beginning at TL_A2_6, 
continuing south on S. Cole Avenue until TL_A2_4, and then continuing east on East 7th 
Street until terminating at the clean-out east of manhole TL_A2_5.  

o Project 14. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_2 along North 
Cole Avenue, and terminating at the clean-out south of TL_B_31. 

o Project 15. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_29 along 
Garden Court until TL_B_4.  

o Project 16. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_8 along Oak 
Street, and continuing to clean-out east of TL_B_12.  

o Project 17. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_8 on East 
Heintz Street to TL_B_9, continuing to TL_B_10 on East Park Avenue.  



City of Molalla  Section 4 
Wastewater Facility and Collection System Master Plan Alternatives Considered 
 

   
The Dyer Partnership, Engineers and Planners, Inc. 4-5 
 

o Project 18. Replace/Rehabilitate existing 8-inch sewer beginning at BC_B_1 along South 
Molalla Forest Road to BC_B_18. Includes 8” sewer line extending west to BC_B_10. 

o Project 19. Replace/Rehabilitate existing 8-inch sewer beginning at BC_C_71 along 
Meadowlawn Place to BC_C_59.  

o Project 20. Replace/Rehabilitate existing 8-inch sewer beginning at TL_A1_5, 
continuing to TL_A1_1 on East 8th Street, continuing east on East 8th Street until 
TL_A1_6, and then terminating at the clean-out at the end of Mathias Court. Additional 
inspections and TVing is required in subbasin TL_A1 to determine ultimate scope of 
repairs/replacement work.  

o Project 21. Replace/Rehabilitate existing 8-inch sewer beginning at TL_C2_11 along 
Explorer Avenue, continuing to TL_C2_6 along Escort Street, continuing to TL_C2_5 
along Bronco Avenue, and continuing along Glory Ln to TL_C2_1. Scope of work shall 
also include replace/rehabilitate existing 8-inch sewer beginning at TL_C2_15 along 
Probe Street terminating at TL_C2_16. Additional inspections and TVing is required in 
subbasin TL_C2 to determine ultimate scope of repair/replacement work. 

 
TABLE 4.1.1 

COST ESTIMATES FOR SEWER MAIN REPLACEMENT/REHABILITATION PROJECTS 
 

Project No. Phase Length (ft) 
Construction 

Cost 
Total Project 

Cost 
1 1 850 $310,700.00 $425,700.00 
2 1 1100 $432,200.00 $591,200.00 
3 1 1300 $494,200.00 $676,200.00 
4 1 1300 $448,200.00 $613,200.00 
5 1 1300 $459,200.00 $627,200.00 
6 1 2300 $840,200.00 $1,149,200.00 
7 1 600 $217,200.00 $298,200.00 

Subtotal Phase I $3,201,900.00 $4,380,900.00 
8 2 1900 $752,200.00 $1,028,200.00 
9 2 1350 $506,700.00 $693,700.00 

10 2 1000 $373,200.00 $510,200.00 
11 2 600 $238,200.00 $326,200.00 

Subtotal Phase II $1,870,300.00 $2,558,300.00 
12 3 700 $287,200.00 $394,200.00 
13 3 2200 $760,200.00 $1,040,200.00 
14 3 750 $287,700.00 $394,700.00 
15 3 500 $225,200.00 $309,200.00 
16 3 800 $303,200.00 $415,200.00 
17 3 750 $278,700.00 $381,700.00 
18 3 1800 $572,200.00 $782,200.00 
19 3 600 $254,200.00 $348,200.00 
20 3 1150 $461,700.00 $631,700.00 
21 3 2500 $927,200.00 $1,267,200.00 

Subtotal Phase 
III $4,357,500.00 $5,964,500.00 

Total $9,429,700.00 
$12,903,700.0

0 
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It is recommended that the City implement a TV program for the entire collection system over a five-year 
period (20% per year) and continue to repeat the TVing at five-year intervals. Table 4.1.2 lists the annual 
cost to fund the proposed CCTV program.  

 
TABLE 4.1.2 

ANNUAL TV PROGRAM COST ESTIMATE 
 

Item  Total Cost 
Annual CCTV Program $65,000 

Total $65,000 
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I/I Reduction Recommendation 
 
It is recommended that the City continue to pursue the reduction of infiltration and inflow. The City 
should allocate funding for I/I construction projects in a phased approach, as outlined above. Following 
collection system improvements to reduce I/I, reassessment of the WWTPs influent wastewater flows, 
resulting from the I/I improvements should be performed. An amendment to the WWFCSMP flow 
projections is recommended as I/I abatement projects are completed and peak flows theoretically subside.  
 
Collection System Expansion 
 
An analysis of future expansion requirements for the collection system involved identifying likely areas 
of expansion and determining the probable impacts of expansion on the existing system. Future growth 
will occur within the City’s Urban Growth Boundary (UGB). With its proximity to Salem and Portland, 
the City of Molalla is uniquely positioned to experience strong growth in the next twenty years. Future 
growth will occur within the City’s UGB. Large tracts of developable land, well suited for new residential 
or commercial development, are not readily available within the City’s UGB. New connections to the 
existing gravity sewer system will primarily occur by providing service to vacant lots dispersed 
throughout the UGB.  
 
Alternatives 
 
No-Action 
This action prevents the expansion of the collection system by not providing sewer connections to new 
residential or commercial users.  

 
Provide Service as Required for Future Development 
This option allows expansion of the City’s sewer system to new users located throughout the UGB. The 
areas of proposed service expansion are scattered throughout the City’s UGB. New residential and 
commercial connections will be added as lots are developed.  
 
Collection System Expansion Recommendation 
  
It is recommended that the City provide sewer service as required for future development without further 
analysis because it is consistent with the City’s Comprehensive Development Plan. Future collection 
system expansion elements will be constructed through private development and/or as funding becomes 
available through formation of Local Improvement Districts (LIDs), grants, System Development 
Charges (SDCs), and/or loans.  
 
4.2 Existing Pump Station Improvements 

The collection system includes five pump stations. Each pump station was analyzed to determine 
improvement requirements during the twenty year planning period. A summary of the recommended 
improvements to the pump stations is provided in this section.  

 
Taurus Pump Station 

The Taurus Pump Station consists of duplex self-priming hydromatic pumps. The pumps are undersized; 
rain events hydraulically overload the pump station. The duplex self-priming pumps require frequent 
oversight, repair, and replacement. Operational expenditures are disproportionate compared to similarly 
sized pump stations. Operational activities are inefficient, partly because the pump station is not 
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connected to the City’s Supervisory Control and Data Acquisition (SCADA) system. The pump station is 
located immediately adjacent to residences, is unsightly, emits excessive noise, and lacks the required 
sound attenuation equipment. Improvement alternatives evaluated included: 1. No-Action, and 2. New 
Submersible Pump Station. 
 
Alternatives 
  
No-Action 
The Taurus Pump Station is incapable of conveying wet weather flows and is expensive to operate and 
maintain. Left unaddressed, the pumps will continue to require frequent repair and replacement work, and 
the opportunity for sewage overflows will remain negligently high. The pump station will remain noisy 
and a nuisance to neighbors.  
 
New Submersible Pump Station 
This alternative includes the demolition of the existing self-priming pumps, and the conversion of the 
pump station to submersible pumps. New duplex submersible pumps, controls, effluent piping and valve 
vault, as well as the integration of SCADA equipment will be installed. The submersible pumps are sized 
for redundancy based on peak instantaneous flows, in accordance with the Oregon Department of 
Environmental Quality (DEQ) guidelines. Substituting submersible pumps alleviates issues related to 
excessive noise emission from the existing pumps.  

Table 4.2.1 summarizes the construction cost estimate for converting the station to a submersible pump 
system. Detailed cost estimates are included in Appendix C. 

TABLE 4.2.1 
SUBMERSIBLE PUMP SYSTEM UPGRADE COST ESTIMATE 

 
Item Cost Estimate 
Construction  $269,000 

 
The advantages and disadvantages of installing a new submersible pump station are summarized in Table 
4.2.2 below. 
 

TABLE 4.2.2 
ADVANTAGES AND DISADVANTAGES 

 
Advantages Disadvantages 

Reduced operation and maintenance costs. High up-front capital costs compared to 
continued use of vacuum self-priming pumps. 

Alleviates noise issues associated with 
existing pumps. Space limitations of existing site. 

Submersible pumps would be capable of 
processing existing wet weather flows. Valve vault required. 

SCADA integration improves operational 
efficiencies.  
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Taurus Pump Station Recommendation 
 
The existing pumps present significant operational and maintenance difficulties. Installing a new 
submersible pump station, while reusing the existing wet well, is recommended. Based on the City’s 
budget and other priorities, upgrades to the Taurus Pump Station are classified as Phase 2 improvements. 
Phase 2 improvements are schedule to be completed in years 5-10. This alternative offers the lowest life-
cycle costs, eliminates noise issues related to the existing pump station, increases operational efficiencies 
by integrating SCADA equipment, and provides pumps that are capable of processing wet weather flows. 

South Molalla Pump Station 

The South Molalla Pump Station is the City’s oldest pump station, and is consequently approaching the 
end of its design life. The wet well has structural deficiencies, control systems are antiquated, and the 
pumps exhibit excessive operation and maintenance. The South Molalla Pump Station requires multiple 
upgrades in order to function properly and to decrease operating and maintenance costs. The goals of the 
pump station improvements include: reduction of system maintenance, improvement of system reliability, 
watertight and structurally sound wet well, and to provide automatic emergency power and alarms. The 
alternatives that were evaluated included: 1. No-Action, 2. Rehabilitation, and 3. New Submersible Pump 
Station. 
 
Alternatives 
 
No-Action 
Under this option, current pumping capacity, operational difficulties, non-watertight wet well and other 
deficiencies present high operational costs and risks for the City. Costs and risks are anticipated to 
accelerate over time under the no-action alternative. The no-action introduces excessive risk of 
catastrophic failure and sewage overflows into Bear Creek. Therefore, the no-action alternative is not 
recommended. 
 
Rehabilitation 
Another option is to salvage and rehabilitate the existing wet well. However, the wet well is in poor 
condition, with visible cracks, access limitations, and leaky penetrations. Extensive modifications would 
be required to the piping and structural elements. Rehabilitating the pump station is therefore not 
recommended.  
 
New Submersible Pump Station 
Construction of a new South Molalla Pump Station would include demolition of the existing pump 
station, installation of new duplex submersible pumps, new wet well, a permanently mounted generator 
for standby power with automatic transfer switch, new control panel, new level control, valve vault, 
SCADA system, new force main, and other work. The submersible pumps would be sized for redundancy 
based on peak instantaneous flows, in accordance with DEQ guidelines.  

Table 4.2.3 summarizes the construction cost estimate for converting the station to a submersible pump 
system. Detailed cost estimates are included in Appendix C. 

TABLE 4.2.3 
SUBMERSIBLE PUMP SYSTEM UPGRADE COST ESTIMATE 

 
Item Cost Estimate 
Construction  $491,500 
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South Molalla Pump Station Recommendation 
 
The South Molalla Pump Station is old and operationally problematic. Continuing to operate the pump 
station in its current condition presents excessive risk of failure and increased frequency of sewage 
overflows. Installing a new submersible pump station is therefore recommended. Upgrades to the South 
Molalla Pump Station are classified as Phase 1 improvements, and scheduled to be completed within the 
next five years. 
 
Stowers, Steelhead & Coho, and East 5th & South Cole Pump Stations 

Improvements to the Stowers, Steelhead & Coho, and East 5th & South Cole Pump Stations will also be 
required during the planning period. The pumps will eventually need to be replaced, and controls will 
require upgrades and SCADA integration to improve operational efficiencies. Each wet well should be 
inspected to establish rehabilitation requirements, if any. For budgetary purposes, the cost estimates 
assume that each wet well will require rehabilitation work. These upgrades are classified as Phase 2 
improvements, and planned to occur in years 5-10.  
 
Table 4.2.4 summarizes the construction cost estimate for miscellaneous improvements to the Stowers, 
Steelhead & Coho, and East 5th & South Cole Pump Stations. Detailed cost estimates are included in 
Appendix C. 

TABLE 4.2.4 
STOWERS, STEELHEAD & COHO, AND EAST 5TH & SOUTH COLE 

PUMP STATION IMPROVEMENTS 
 CONSTRUCTION COST ESTIMATES 

 
Item  Cost Estimate 

Stowers Pump Station Improvements  $150,000 
Steelhead & Coho Pump Station Improvements $150,000 
East 5th & South Cole Pump Station Improvements $150,000 

 
4.3 Wastewater Treatment Facility Improvements 

General Assessment  
 
The aerated and facultative lagoons are the main biological processes used for treatment of the City’s 
wastewater. The aeration basin (i.e. aerated lagoon) and facultative lagoons are 37 years old, hydraulically 
undersized and organically overloaded, all based on existing loads. Insufficient hydraulic detention time 
in the aerated lagoons prevents significant oxidation of biodegradable constituents. Deficient hydraulic 
detention time in the facultative lagoons inhibits proper biological treatment, but also impedes the City’s 
ability to store recycled water during the summer months. The environment created by facultative lagoons 
is also prone to the development of algae. Algae blooms overload tertiary treatment systems, and 
ultimately cause repeated permit violations.  

In response to elevated effluent suspended solids concentrations and population growth, the WWTP 
underwent a major upgrade in 2007, in which the DAF system was expanded, and four new gravity sand 
filters were installed. The expansion of tertiary systems offered temporary reprieve from permit 
violations, but left the root cause of the excess solids unaddressed. At that time, the aerated and 
facultative lagoons remained untouched, and biosolids management systems continued to be absent from 
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the WWTP. Properly sized, lagoons offer low O&M requirements and costs, but present many challenges 
related to compliance with suspended solids requirements of the City’s discharge permit. 

Considering a population projection of 16,977 in 2043, a major WWTP improvement and expansion 
project is required. The WWTP improvements and expansion must not only address existing deficiencies, 
but also serve the projected population increase of 71% over the next twenty years. The WWTP 
frequently violates suspended solids concentration and mass load limits, and often discharges to the 
Molalla River during the summer months, in violation of the current NPDES Permit. Short of a major 
upgrade, the existing WWTP will continue to regularly violate the NPDES Permit. 

With major WWTP upgrades imminent, the primary objective of future improvements is compliance with 
the NPDES Permit. Effluent disposal options will dictate discharge requirements and have a tremendous 
impact on the viability of WWTP improvement and expansion alternatives. The WWTP expansion must 
reliably produce less than 10/10 mg/L BOD5 and Total Suspended Solids (TSS), or lower depending on 
the outcome of pending permit modification applications. Ideally, the WWTP must also nitrify to achieve 
less than 5 mg/L ammonia, even though the current permit is less restrictive. Wastewater treatment 
technologies that are predisposed to have difficulties achieving low suspended solids or ammonia 
concentrations were avoided.  

Future recycled water storage requirements will also have a profound impact on feasible wastewater 
treatment alternatives. The current permit requires that recycled water must be land applied (or stored in 
the lagoons) between May 1 through October 31; and discharge to waters of the state is prohibited. Due to 
restrictions associated with the land application of recycled water and the necessity to maintain the 
biological capacity of the facultative lagoons, the existing WWTP lacks adequate recycled water storage 
based on existing and future flows. The lagoons are a considerable asset to the City, and provide a 
significant opportunity for the storage of recycled water. WWTP technologies are available that enhance 
lagoon processes, usually with the addition of aeration systems. This provides higher volumetric capacity 
and removal rates within the existing lagoons, but may diminish the volume available for storage of 
recycled water. For this reason, in addition to verifying that improvement and expansion options can 
consistently comply with discharge requirements, upgrades must take into account impacts on recycled 
water storage infrastructure.  

This section summarizes WWTP improvement requirements during the planning period. Tables 3.6.1 and 
3.6.2 were used as the basis of design for each unit process evaluation and improvement 
recommendations. 

City of Molalla, Wastewater Facilities Plan (April, 2000) 

For contextual purposes, a brief summary of the recommendations contained in the Wastewater Facilities 
Plan (WWFP) prepared by Tetra Tech/KCM, Inc. in April 2000 are provided below. At the time, among 
other objectives, the 2000 WWFP reviewed treatment options and provided recommendations for 
improvements. The 2000 WWFP recommended WWTP improvements in two phases. The Phase 1 and 2 
WWTP improvement recommendations are summarized below: 

Phase 1 
• Preliminary Treatment – Installation of facilities for fine screening with washing, compaction, 

and flow measurement. 
• Transfer Pumping – New pump station with vertical turbine solids handling pumps. 
• Secondary Treatment – Construction of two aeration basins within the existing Lagoon #1 and 

installation of aeration equipment. 
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• Advanced Treatment – Upgrade and expansion of the dissolved air flotation and gravity sand 
filters.  

• Effluent Disinfection – Upgrade of chemical equipment and addition of a chlorine scrubber at the 
existing plant site.  

• Other – Miscellaneous improvements to office and laboratory.  
• Solids Management – Construction of diking in the existing Lagoon #1 for the Phase 2 facultative 

sludge lagoon to be completed as part of the Phase 2 improvements.  

Phase 2 
• Secondary Treatment – Add secondary clarification and Returned Activated Sludge (RAS) and 

Waste Activated Sludge (WAS) facilities. Add additional aeration to the aeration basins. 
• Solids Management – Install a liner and associated piping in the facultative sludge lagoon.  

 
Since the development of the 2000 Wastewater Facilities Plan, the following major upgrades have been 
implemented: 
 

• In 2000, a new effluent pump station and effluent/irrigation force main was constructed.  
• In 2002, a new headworks system, transfer pump station, and irrigation supply lines were 

constructed.  
• In 2006, the Bear Creek outfall was abandoned and a new outfall to the Molalla River was 

permitted and installed. The force main used for irrigation was extended to the current Molalla 
River outfall.  

• In 2007, another (Dissolved Air Flotation) DAF unit and four new gravity sand filters were 
installed. The chlorine contact basin was also relined.  

 
Despite the recommendations of the 2000 WWFP, solids management systems and secondary treatment 
improvements were never implemented. The existing WWTP still relies on the undersized lagoons 
(aerated and facultative) for secondary treatment, and solids are allowed to settle throughout the lagoons. 
Not surprisingly, the existing WWTP secondary treatment processes are undersized, and the City 
struggles to adequately manage solids.  
 
Influent Fine Screen 

Influent fine screening is a physical unit process by which solids are removed from the waste stream. Fine 
screening removes solids that could, if not removed, damage or clog wastewater process equipment or 
decrease treatment reliability and efficiency. Fine screens are also commonly used to replace primary 
treatment at small WWTPs and can remove both influent TSS and BOD5. Fine screens are classified as 
screens with openings that range from 0.02 inch to 0.25 inch. 

The existing headworks system was designed with one fine screen that has a design capacity of 9.25 
MGD. Operator feedback has suggested that the existing fine screen is incapable of processing flows 
greater than 6 MGD. The influent fine screen is currently undersized for existing flows, and an expansion 
is necessary to meet the projected Peak Instantaneous Flow (PIF) for the 2043 planning period.  

Alternatives 

No-Action 
The existing fine screen is not capable of processing existing peak hourly flows. Neglecting to expand the 
facility will result in bypassing solids to downstream treatment equipment and processes. Solids will 
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accumulate in downstream wastewater processes, clog mechanical equipment, and lead to an 
unreasonable risk of premature equipment failure or even overflows.  
 
Construct a New Fine Screen 
This alternative includes the addition of another fine screen, in parallel with the existing fine screen. The 
existing screen is a Kusters Water Model FBS unit 1000 x 75/6, with ¼ inch clear openings. The 
additional fine screen would be rated at 9.25 MGD. In addition to the second screen, the conveyor that 
transports the compacted screenings to the dumpster must be increased in length to accommodate the 
second screen.  

Table 4.3.1 summarizes the cost estimate for adding another fine screen, identical to the existing screen, 
in the currently unused channel. By adding the second screen, the fine screen system would be capable of 
processing existing and future flows. Detailed cost estimates are included in Appendix C.  

TABLE 4.3.1 
FINE SCREEN EXPANSION COST ESTIMATE 

 
Item Cost Estimate 
Construction  $485,355 

 
Influent Fine Screen Recommendation 
 
Constructing a new influent fine screen is recommended. This alternative provides fine screening capacity 
for existing and future flows. Upgrades also include integration into the SCADA system, thereby 
improving operational efficiencies. This recommendation is independent of the future permit condition 
(PS #1 – PS #4).  

Grit Removal 

Grit removal is not included at the existing wastewater treatment facility. Instead, grit is allowed to pass 
through the headworks and accumulate in the aerated lagoon. Grit removal is infrequent and burdensome. 
Grit in wastewater consists of sand, gravel, or other heavy solid material. Grit removal is required to 
reduce accumulation of heavy deposits in aeration basins, pipes, channels, and to avoid excessive wear on 
mechanical equipment caused by abrasion. Grit removal consists of the following processes: 1. Grit 
separation, 2. Grit washing, and 3. Grit dewatering. 

Alternatives 

No-Action 
The WWTP does not currently include grit removal. Continuing to allow grit to collect and accumulate in 
the existing aeration basin (i.e. aerated lagoon) will decrease the efficiency of wastewater unit processes. 
Grit will also increase wear on mechanical equipment.  
 
Construct Grit Removal System 
A vortex grit removal system would be constructed immediately prior to the Transfer Pump Station. Grit 
collected in the system would be cleaned and disposed of in a bagger system located within a small 
dumpster. The grit removal system will have a capacity of 12.5 MGD. 

Table 4.3.2 summarizes the cost estimate for adding a grit removal system. Detailed cost estimates are 
included in Appendix C. 
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TABLE 4.3.2 
GRIT REMOVAL SYSTEM COST ESTIMATE 

 
Item Cost Estimate 
Construction  $901,000 

 
Grit Removal System Recommendation 
 
Constructing a new grit removal system is recommended to sustain the longevity of wastewater process 
equipment as well as maintain optimum efficiency of downstream treatment processes. This alternative 
provides grit removal suitable for future flows. Upgrades also include integration into the SCADA 
system, thereby improving operational efficiencies. This recommendation is independent of the future 
permit condition (PS #1 – PS #4). 

Influent Flow Equalization 

The City of Molalla’s collection system has excessive I/I. To decrease the size of downstream wastewater 
facilities, half of the existing aeration basin (i.e. aerated lagoon) will be repurposed to serve as an influent 
flow equalization/surge basin. The remaining volume will be decommissioned and filled in. The volume 
dedicated to flow equalization will be approximately 650,000 gallons. Peak flows will be conveyed, via 
overflow piping, from the transfer pump station to the existing aeration basin. The transfer pump station 
will meter flows to the downstream processes. Because the asphalt-concrete liner is cracked, the proposed 
upgrades include the installation of a new concrete basin. This recommendation is independent of the 
future permit condition (PS #1 – PS #4). 
 

TABLE 4.3.3 
FLOW EQUALIZATION BASIN COST ESTIMATE 

 
Item Cost Estimate 
Construction  $1,190,000 

 
Transfer Pump Station and Force Main 

The Transfer Pump Station is an essential component of the WWTP. Based on the biological treatment 
recommendation, the Transfer Pump Station will undergo improvements to allow for conveyance of raw 
sewage to the new WWTP. By using the existing aerated lagoon as an influent flow equalization basin, 
the existing force main from the Transfer Pump Station to the inlet of the new WWTP, could be reused. 
The existing Transfer Pump Station Controls Building will house the new control panel for the new 
pumps.  

The wet well levels, after the aeration basin is converted to an influent flow equalization basin, will 
change to a maximum and minimum water surface elevation of 275 feet and 272 feet, respectively.  

The DEQ defines a pump station’s capacity as the pumping capacity of the pump station with the largest 
pump out of service. By incorporating flow equalization into the design, the pump station must have the 
capacity of 6,187 gpm. In addition to conveying future peak daily flows, the pump station must also be 
designed to meet future average dry weather flows of approximately 1,319 gpm. Variable speed drives 
will be used to match pump output to actual flows, but also modulate peak flows.  
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The velocity in the pump discharge piping should be maintained between 3 and 10 ft/s. Velocities less 
than 3 ft/s induce solids deposition, while velocities greater than 10 ft/s generate excessive head loss 
within the pipe. 

To process peak flows, the Transfer Pump Station will convey raw wastewater through both parallel 18-
inch diameter force mains. During the summer months, only one 18-inch diameter force main will be 
used. Intermittent dual pump operational cycles can be implemented to ensure cleaning velocities are 
achieved during the summertime, if necessary. Table 4.3.4 summarizes the construction cost estimate for 
installing new pumps and controls. This recommendation is independent of the future permit condition 
(PS #1 – PS #4). 
 

TABLE 4.3.4 
TRANSFER PUMP STATION IMPROVEMENTS COST ESTIMATE 

 
Item Cost Estimate 
Construction  $844,000 

 

Biological and Tertiary Treatment 

The City of Molalla’s WWTP will require numerous upgrades to address existing deficiencies, regain 
permit compliance, and provide capacity for future population growth. Several wastewater treatment 
alternatives were evaluated for their suitability and applicability, given existing and future flows, as well 
as discharge requirements and recycled water storage impacts. Initially, a preliminary analysis was 
conducted that eliminated all but four alternatives. The following treatment improvement concepts were 
reviewed as initial alternatives: 

1. Wetlands 
 

2. Lagoon Enhancement Processes 
 

3. I/I Reduction Only (no improvement of existing WWTP) 
 

4. No-Action 
 

5. Sequencing Batch Reactor (SBR) and SBR with Tertiary Filtration 
 

6. Conventional Activated Sludge 
 

7. Oxidation Ditch (with Primary Clarification) 
 

8. Membrane Bioreactor (MBR)  

Design parameters used as a basis for evaluation of alternatives, including flow and load projections for 
the 2043 planning period and NPDES Permit requirements, were established in Section 3. 

Preliminary Analysis 
 
Wetlands 
Wetland systems use aquatic plants and animals for the treatment of municipal wastewater. The two main 
types of wetland systems include; 
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1. Free-water surface (FWS) constructed wetlands 
 
2. Subsurface flow (SF) constructed wetlands 

 
With a free-water surface system, vegetation is flooded to a depth from 4 to 18 inches. The FWS system 
typically consists of channels or basins with a natural or constructed impermeable barrier to prevent 
seepage into groundwater. Treatment occurs by attached bacteria and by physical and chemical processes. 
In a subsurface-flow constructed wetland the wastewater is treated as it flows laterally through the porous 
medium. Vegetation is planted in the medium, typically coarse gravel to sand. Depths range from 1.5 to 3 
ft.   
 
Pretreated wastewater is typically applied to FWS and SF systems. A minimum of primary treatment is 
required. In many cases, wetland systems are preceded by secondary treatment facilities, and designed to 
further polish the effluent to meet more stringent regulatory requirements.  
 
Performance expectations for FWS and SF constructed wetland systems depends on design criteria, 
influent wastewater characteristics, and operations. In general, the performance of wetland type treatment 
systems is more variable than mechanical treatment facilities. Observed BOD5 removal rates are typically 
between 60 to 80%, and 50 to 90% for TSS. 

Using constructed wetlands for complete secondary treatment introduces several concerns. The expected 
effluent concentration from constructed wetlands is typically < 30/30 mg/L BOD5/TSS, and ammonia 
removal is inconsistent. Effluent quality from constructed wetlands is also highly variable and largely 
uncontrollable. The existing permit requires < 10/10 mg/L BOD5/TSS (monthly average) and < 16.7 NH3-
N (monthly average). Additionally, the land area required for a constructed wetland sized to provide 
complete secondary treatment is excessive (~ 220 acres). The liability of wetland failure and 
understanding rehabilitation requirements of wetlands is also important. Unlike mechanical wastewater 
treatment facilities, wetlands are inherently difficult to rehabilitate in the event of failure. This presents a 
significant liability to the City. For these reasons, using wetlands to provide secondary treatment is not 
recommended.  
 
The applicability of constructed wetlands is often to provide tertiary treatment, mainly to assist with 
cooling the wastewater to maintain compliance with temperature limits, and removal of residual 
BOD5/TSS.  Initially, an evaluation of the ability to use wetlands following the existing facultative 
lagoons was conducted. First, the existing lagoons and tertiary systems are organically and hydraulically 
undersized based on existing flows and loads. Second, according to Constructed Wetlands Treatment of 
Municipal Waters (EPA, 2000) and Wastewater Engineering, Treatment, Disposal, and Reuse, the use of 
oxidation ponds or lagoons that generate high concentrations of algae should be avoided prior to wetlands 
treatment. While the existing tertiary systems (Dissolved Air Flotation and Gravity Filters) provide some 
algae removal, they are undersized for future flows and maintenance intensive, and have difficulty 
removing algae.  
 
An analysis of the suitability of wetlands for providing tertiary treatment following a new mechanical 
treatment facility was also conducted. Using wetlands with a new mechanical treatment facility during the 
winter time would not be necessary, as a mechanical plant (with tertiary treatment if required) would be 
designed to produce effluent quality better than permit requirements.  
 
Wetlands could be used as an indirect discharge method - to the Molalla River - during the summer 
months, to augment the City’s effluent disposal options. At this time, the City relies on recycled water 
reuse for land application of recycled water. A few additional considerations, related to the use of 
wetlands for tertiary treatment and indirect discharge during the summer months, are summarized below.  
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• Land area required for a constructed wetland for effluent polishing could require approximately 
65 acres located adjacent to the Molalla River, additional modeling and studies to determine 
applicability of wetlands for polishing and complying with the temperature TMDL, and 
modifications to the existing NPDES permit.  
 

• The City already has 444.5 acres of land available for application of recycled water. Additional 
sites have been identified as potential candidates, all of which require further evaluation to 
determine suitability.  
 

• If a mass load increase is approved, and depending on the actual load allocated, the City could 
plan on storing some summertime flows for eventual discharge to the Molalla River during the 
winter months. This further reduces the land area required for application of recycled water.  
 

• The City is attempting to modify the NPDES permit to allow for more flexibility in discharging to 
the Molalla River, when river conditions allow, typically in May, and sometimes even June. This 
further reduces the need to land apply recycled water during the summer months. 

 
Lagoons 
The existing WWTP consists of a diminutive aeration basin (i.e. aerated lagoon) followed by two 
undersized facultative lagoons. The existing lagoon processes lack the volume and aeration to provide the 
requisite oxidation of influent organic and nitrogenous loads. Several possibilities exist for the expansion 
of the existing aerated lagoon and facultative lagoon process. A complete mix/partial mix upgrade is one 
option for enhancing and expanding the existing lagoon process.  

A complete mix/partial mix upgrade would consist of installing a new, properly sized, aeration system, 
typically in the form of submerged diffusers, in the existing aerated lagoon. The aerated lagoon would 
operate without a return activated sludge loop, operate as a low rate activated sludge process, and convey 
mixed liquor to Lagoon #1.  

Lagoon #1 would be converted to a partial mix lagoon. An aeration grid would be added to Lagoon #1 to 
provide additional Dissolved Oxygen (DO) for removal of organic matter and nitrification of ammonia. In 
partial mixed lagoons, the energy input is typically only sufficient to transfer the amount of oxygen 
necessary for biological treatment, not to maintain solids suspension and proper mixing. Since the energy 
input is inadequate for solids suspension, solids will continue to settle in the lagoons and require periodic 
removal and management.  

Complete mix/partial mix lagoons are low maintenance and often well suited for small communities. 
Complete mix/partial mix lagoons are inherently easy to operate when compared to conventional 
activated sludge facilities, are designed without return activated sludge, and generally require minimal 
oversight. A major disadvantage, however, is that they come with limited operational control. Without the 
addition of tertiary processes, the performance expectation of lagoons is typically less than 30/30 
BOD5/TSS. Based upon the limited control to manage events in lagoons, particularly the production of 
algae, along with the ongoing trends of state and federal agencies to require more stringent discharge 
requirements, the use of lagoons has diminished nationally.  

Effluent filtration is required with lagoon processes to remove solids from the waste stream. Outfitting a 
lagoon process with a filtration process to achieve less than 10 mg/L TSS presents many challenges. 
Algal matter usually proliferates in lagoon facilities, and is fundamentally difficult to remove from the 
waste stream. The existing system is probative evidence of the problems associated with using tertiary 
processes to achieve low TSS effluent concentrations. The City of Molalla’s NPDES Permit is beyond the 
reasonable capability of lagoon processes, even with tertiary filtration packages incorporated. Continuing 
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to rely on a lagoon process for providing the majority of treatment introduces unreasonable risk of 
noncompliance.  

The volume required for recycled water storage poses another challenge to lagoon upgrade options. 
Recycled water storage is necessary to balance the differences that occur in the generation and use of 
recycled water. The City cannot discharge to waters of the state between May 1 through October 31, and 
they typically can’t land apply recycled water in May or October due to rainfall. The City does not 
currently have enough storage for recycled water to satisfy requirements for the 2043 planning period. 
Partial mix lagoons must maintain a liquid depth of 10 to 12 feet to provide the required volume for 
biological treatment of wastewater. Lowering the lagoon liquid levels to enable flow equalization, within 
the lagoons, diminishes the treatment capacity of the lagoons. Lagoon upgrade options essentially force 
the City to purchase additional land for the storage of recycled water, or excavate and deepen the lagoons.  

Due to the difficulties of lagoon based processes with achieving less than 10 mg/L BOD5 and less than 10 
mg/L TSS, and the problems associated with recycled water storage, lagoon based treatment technologies 
are not considered a long-term viable option for biological treatment, even with PS #4.  

I/I Reduction Only 
One alternative is to only conduct I/I reduction projects without a plan for major improvements to the 
existing wastewater treatment facilities. During smoke testing and flow mapping endeavors, several 
collection system deficiencies were identified. I/I mitigation projects could have a tremendous impact on 
reducing wet weather flows. However, the existing unit processes are drastically undersized based on 
existing and future flows. Even with a considerable reduction in infiltration and inflow and permit 
modifications, major WWTP improvements will not be averted.  

I/I control efforts present a significant challenge. As cracks and leaks in one part of the system are 
corrected, groundwater migrates through bedding to adjacent deficiencies. Identifying and repairing 
public sewer deficiencies is often not enough. A portion of the I/I is typically isolated to the private 
service laterals. More often, utilities and regulatory agencies recognize the need to combat I/I in a holistic 
approach that addresses both public collection system components and private sources. The privately 
owned portions of the sewer system have the potential to contribute significantly to I/I flows. In some 
cities, it is estimated that as much as 60% of the I/I flows originate from service laterals (US 
Environmental Protection Agency, 1996). According to a 2015 Water Environment Federation (WEF) I/I 
survey, 31% of the respondents noted private I/I sources contributing 50 to 75% of the I/I, and 36% of the 
respondents contributing 20 to 50%. As a relatively local example, the City of McMinnville, Oregon 
estimates that approximately 60% of the City’s I/I originates from their private sewer laterals.  

Collection system improvements are necessary and recommended to address excessive I/I. Avoiding 
major wastewater treatment upgrades based entirely on collection system improvement projects is highly 
improbable. Alternatively, a common approach is to first implement collection system improvement 
projects, and then re-analyze flows prior to authorizing wastewater treatment plant improvement projects. 
Under this approach and methodology, collection system improvement projects will likely reduce peak 
wastewater flows, resulting in comparatively smaller and more affordable WWTP improvements.  

No-Action 
Under the No-Action alternative, no improvements would be made to the existing collection system or 
WWTP. The WWTP has numerous critical process units that are undersized for existing and future flows. 
Continuing to operate the existing wastewater treatment plant without any expansions would result in 
continued noncompliance with current or modification permit and recurrent exposure to fines. Without 
collection system improvements, I/I will continue to increase and overload pump stations and the WWTP. 
This alternative is not recommended. 
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Convert the Existing WWTP to a MBR, SBR, SBR with Tertiary Filtration, Conventional Activated 
Sludge, or Oxidation Ditch (with Primary Clarification) Facility 
For these alternatives, the WWTP improvements would include the construction of a new mechanical 
wastewater treatment plant and the abandonment of the facultative lagoons as the main biological 
treatment process. Existing tertiary treatment and disinfection processes will be evaluated to determine 
whether they are needed, and the efficiency of reusing existing systems versus constructing new systems. 
By installing a new mechanical WWTP, the existing facultative lagoons would be repurposed to serve as 
recycled water storage. Recycled water storage systems will be evaluated, and expansion requirements 
will be determined based on future permit scenarios (PS #1, PS #2, PS #3, and PS #4). 

Summary of Preliminary Analysis 
All of the above alternatives were evaluated based on several factors, including; footprint, ability to 
achieve discharge limits, capital costs, operational costs, impact on recycled water storage availability, 
and several other factors. After an initial screening of concepts, all but four alternatives were evaluated in 
detail, and a life-cycle cost analysis was developed for each. The four secondary treatment system 
alternatives that were evaluated in detail were: 1. SBR (and SBR with tertiary filtration), 2. MBR, 3. 
Conventional Activated Sludge, and 4. Oxidation Ditch with Primary Clarification. Multiple 
manufacturers were evaluated, including but not limited to; Xylem (Sanitaire), Parkson, Kubota USA, 
Aeromod, Westech, Evoqua, Aqua Aerobics, and others. These alternatives are assessed in more detail in 
subsequent sections. 

Liquid-Stream Treatment Alternatives 

In this section, each of the alternatives that remained feasible after the initial screening of alternatives are 
evaluated in more detail to determine the most cost-effective and suitable alternative for the City of 
Molalla.  
 
The requirements of the liquid stream alternatives is predominantly a function of whether or not a mass 
load increase is granted, and to what degree. Section 4.5 evaluates and provides recommendations for 
liquid stream alternatives to determine if a mass load increase is or isn’t approved.  
 
Sequencing Batch Reactor (SBR) 
Treatment in a SBR system is accomplished in a single reactor compared to what is done spatially in a 
flow-through activated sludge system and separate independently designed secondary clarifier. A typical 
operation sequence consists of four steps: fill, react, settle, and decant. The treatment sequence begins 
with the introduction of wastewater into a partially filled tank containing settled mixed liquor from a 
previous cycle (fill phase). In the react phase, aeration and mixing are provided for a length of time 
sufficient to produce an effluent of the desired quality. With some SBR units, the fill and react phases are 
combined in an aerated fill step. After the react phase, the mixed liquor is then allowed to operate in a 
quiescent settling phase, after which the clear supernatant liquid is then subsequently decanted as effluent. 
Once the decant phase is completed, the system is ready for refilling. During the settle and decant phases 
in one tank, the other tank is undergoing the fill and react phases. Since the process continually runs 
through cycles, automated controls are utilized to operate the treatment process.  

Key advantages of the SBR process include its simplicity and reliability, high operational flexibility, 
capability of very high and consistent effluent quality due to quiescent batch settling (less than 10 mg/L 
BOD5, TSS), requirement of less Operator attention than most other mechanical systems, and ideal 
suitability to wide flow variations. With a SBR, based on discharge requirements of 10/10 mg/L 
BOD5/TSS, tertiary treatment systems would not be required. If the mass load limits are not increased in 
accordance with future flows and Willamette Basin standards, the SBR would require tertiary filtration to 
comply with permit limits. An SBR with a tertiary filter can achieve, with a relatively high level of 
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confidence, less than 4 to 5 mg/L BOD5/TSS. The tertiary filter will include turbidimeter(s) to measure 
turbidity real-time. In the event that effluent turbidity is too high (and effluent BOD/TSS is above permit 
values), an actuated valve will be activated to temporarily divert effluent to storage ponds.  

After preliminary treatment, the wastewater would then flow by gravity to a flow splitter that would 
divide the flow entering the SBR basins. The four-cell design under consideration is based on the type of 
SBR that contains a baffled inlet, which allows inlet flow even during the settling cycle without impairing 
treatment effectiveness. For maintenance purposes, all the inlet flows can be diverted to the other basins. 
There are a number of SBR vendors in the United States, some of which use a pure batch system and 
others that are designed for continuous feed. 

Each SBR basin would consist of a concrete rectangular structure with a top water and bottom water level 
of 18 and 12.5 feet (approximate), respectively. In each basin, there would be a pre-react zone and mixers 
to inhibit filamentous growth that causes sludge bulking. Since each basin acts as an aeration basin and 
clarifier, no return activated sludge equipment is required. Scum would be removed by floating skimmers 
in each basin and sent back to the preliminary treatment process for dewatering and compaction. The 
waste sludge is pumped and measured from each basin to the biosolids management systems with small 
submersible pumps. Common wall construction would be utilized to minimize the SBR footprint and 
construction costs. 

Since the SBR is a batch or semi-batch process, the effluent flow rate during a decant cycle is greater than 
the influent flows. The use of four cells provides adequate equalization allowing uniform downstream 
flows. The internal dimensions for each SBR basin is 113 feet long by 38 feet wide by 21.5 feet high for 
each of the four units. Compared with the other biological alternatives investigated, SBRs eliminate the 
need for RAS/WAS pumping facilities, separate clarifiers, and associated yard piping.  
 
A summary of preliminary design data is listed in Table 4.3.5. 
 

TABLE 4.3.5 
SBR PRELIMINARY DESIGN DATA 

 
Item Specification 
Operating Basins 4 
Basin Dimensions (Internal – L x W x SWD), ft 113’ x 38’ x 18’ 
HRT, days 0.7 
Blowers, quantity 3 
Air Demand/Basin, scfm @ 8.1 psig 890 
MLSS, mg/L 3,676 
Normal Decant Rate, GPM 3,475 
Peak Decant Rate, GPM 7,427 
WAS Pump, quantity 4 
WAS Pump, capacity (gpm) 110 
WAS, lb/day 3,114 
WAS, gal/day 43,900 
Effluent BOD5, mg/L < 10 mg/L 
Effluent TSS, mg/L < 10 mg/L 
Effluent NH3-N, mg/L < 2 mg/L 
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The cost estimate of a SBR is provided in Table 4.3.6. Detailed cost estimates are included in Appendix 
C. The total present worth estimate assumes a 20 year term and 3.2% interest. 
 

TABLE 4.3.6 
SBR COST ESTIMATE 

 
Item Cost Estimate 
Construction  $6,707,000 
Annual O&M  $159,440 
Salvage Value ($50,000) 
Total Present Worth $8,986,000 

 
Conventional Activated Sludge 
A more conventional extended aeration activated sludge solution was also evaluated. This approach 
consists of suspended growth microbial reactors, followed by separate secondary clarifiers and solids 
recycle and wasting systems. The extended aeration activated sludge mode of operation offers relatively 
long Hydraulic Retention Time (HRT), typically 18 to 26 hours based on forward flow, and relatively 
high Mean Cell Residence Time (MCRT), typically between 15 to 25 days.  

The specific extended aeration activated sludge system evaluated uses diffused aeration to supply oxygen 
and uses alternating aerated/unaerated conditions to achieve aerobic treatment (carbonaceous removal) 
and nutrient removal. The reactors are long and narrow; resulting in plug flow conditions. The system is 
designed to be mechanically and operationally simple while providing extensive operational flexibility. It 
requires no submerged moving parts. All motive energy (mixing and pumping) is provided with process 
air. The main mechanical items are blowers and compressors.  

Influent to the plant first enters a selector tank where it is mixed with the Return Activated Sludge (RAS) 
from the secondary clarifier. One purpose of the selector tank is to limit growth of filamentous organisms. 
Excessive growth of filamentous organisms makes clarification difficult. Mixing RAS with raw 
wastewater is a proven method for controlling growth of filamentous organisms. Another purpose of the 
selector tank, when designed and operated to achieve anaerobic conditions, is to develop phosphorus 
accumulating organisms. Under anaerobic conditions, and if readily degradable BOD5 is available, 
Polyphosphate Accumulating Organisms (PAOs) will release phosphorus by breaking high-energy 
phosphate bonds in molecules stored in their cells and use that energy to take BOD5 into their cells. When 
an anaerobic selector tank is used the hydraulic residence time in the selector tank is not long enough for 
odorous compounds, like hydrogen sulfide, to form. 

The mixed flow (mixed liquor) from the selector tank splits into two first stage aeration basins. The first 
stage aeration basins typically operate with alternating aeration; while one basin is being aerated the other 
in unaerated. Normally the aeration switches every two hours. The frequency of this change is Operator-
adjustable.  

Mixed liquor flows from the first stage aeration basin into the second stage aeration basins, to which it is 
hydraulically connected. These second stage aeration basins also operate with alternating aeration. As 
with the first stage aeration basins, aerobic reactions occur during the “air on” period and anoxic reactions 
occur during the “air off” period. 

Mixed liquor from the second stage aeration basins is conveyed to two secondary clarifiers, installed in 
parallel. RAS is returned to the selector tank. Biological wastewater treatment produces sludge 
continuously and “excess sludge” must be removed. Waste activated suldge is removed from the process 
using airlift pumps.  
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Key advantages of conventional activated sludge systems include their widespread use – and thus 
familiarity – and flexibility. Conventional activated sludge systems are capable of producing BOD5 and 
TSS of less than 10 mg/L, depending upon the specific process train and operational strategies. A 
disadvantage of these systems is the initial capital cost and operational costs associated with the 
redundant treatment components (two primary/secondary clarifiers, two aeration basins). Common wall 
construction is utilized to minimize the footprint and construction costs of this alternative. 
 
A summary of preliminary design data is listed in Table 4.3.7. 
 

TABLE 4.3.7 
CONVENTIONAL ACTIVATED SLUDGE  

PRELIMINARY DESIGN DATA 
 

Item Specification 
Aeration Basin HRT, hours 17 
Aeration Basin Volume, MG 2.26 
MCRT, days 16 
MLSS, mg/L 2,438 
Blower, quantity 4 
Blower, hp 125 
Organic Loading, lb BOD5/1000 cf/day 11 
Solids Yield, lb TSS/lb BOD5 0.86 
WWTP Tank Dimensions, ft 319’ x 147’ x 14’ 
WAS Pump (Airlift), quantity 4 
WAS, lb/day 2,871 
WAS, gal/day 141,181 
Clarifier Surface Volume, gal 517,018 
Clarifier Surface Area, ft2 5,760 
Effluent BOD5, mg/L < 10 mg/L 
Effluent TSS, mg/L < 10 mg/L 
Effluent NH3-N, mg/L < 5 mg/L 
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The cost estimate for the conventional activated sludge alternative is provided in Table 4.3.8. Due to the 
uniqueness of the conventional activated sludge system depicted in the previous figures, costs were also 
developed, and deemed similar, for a non-proprietary conventional activated sludge facility with separate 
secondary clarifiers. Detailed cost estimates are included in Appendix C. The total present worth estimate 
assumes a 20 year term and 3.2% interest. 
 

TABLE 4.3.8 
CONVENTIONAL ACTIVATED SLUDGE COST ESTIMATE  

 
Item Cost Estimate 
Construction  $8,099,000 
Annual O&M  $189,634 
Salvage Value ($50,000) 
Total Present Worth $10,819,000 

 
Membrane Bioreactor (MBR) 
A Membrane Bioreactor (MBR) system employs a combination of activated sludge with physical 
filtration. Several types of membranes have been developed: Microfiltration (MF), Ultrafiltration (UF), 
Nanofiltration (NF), and Reverse Osmosis (RO). The membranes may be flat plate (plate and frame) or 
pleated membranes or hollow fiber membranes, depending upon the geometry of the membrane itself. 
The membrane can be pressure-driven as a side stream configuration or it may be vacuum-driven and 
immersed in the activated sludge aeration basin itself.  
 
Membrane bioreactors provide a suspended microorganism biomass to convert biodegradable organic 
compounds and nutrients in wastewater to more biomass. Typically with a mixed liquor of around 11-
12,000 mg/L. The biomass is separated from the wastewater using a membrane filter, rather than using a 
secondary clarifier for gravity settling.  
 
Since the 1980s, MBR facilities have been installed throughout the world and the United States. For the 
past thirty years, manufacturers have refined and improved the product, largely to address electrical 
consumption and fouling deficiencies. Currently, as a result of technological advancements, MBRs are 
being selected for projects that would have traditionally used conventional activated-sludge processes.  
 
Based upon City of Molalla’s design parameters, an MBR facility would include a 2 mm influent fine 
screen to protect the membranes, anoxic zone, pre-aeration zone, four MBR tanks, and 72 submerged 
MBR units. A flat sheet membrane sheet, with an average pore size of 0.2 micron, is used as a basis for 
planning purposes. Influent fine screening greatly decreases maintenance and recovery cleaning 
requirements and help maintain target flux rates – which are significantly affected by biomass buildup 
and fouling. Adequate preliminary treatment is essential to improving overall treatment cost-effectiveness 
and to extending membrane life expectancy, by decreasing the membrane’s failure rate and exposure time 
to chlorine and other cleaning chemicals. Preliminary MBR design data is summarized in Table 4.3.9. 
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TABLE 4.3.9 
MBR PRELIMINARY DESIGN DATA 

 
Item Specification 
Secondary Fine Screens 2 mm 
Number of MBR Tanks 4 
Total Number of Submerged MBR Units 72 
Design MLSS, mg/L 11,000 
MBR Tank Volume, gal 555,200 
WAS Pump, quantity 4 duty 
WAS Pump, capacity (gpm) 106  
Permeate Pump, quantity 4 duty + 1 standby 
Permeate Pump, capacity (gpm) 1,777 
MBR Blower, quantity 4 duty + 1 standby 
MBR Blower, capacity scfm @10.2 psig 1,774 
Clean-In-Place System 1 
Control Panel, HMI, SCADA 1 
WAS, lb/day 2,340 
WAS, gal/day 25,500 
Effluent BOD5, mg/L < 4-5 mg/L 
Effluent TSS, mg/L < 4-5 mg/L 
Effluent NH3-N, mg/L < 2 mg/L 

 
By eliminating the need for the secondary clarification process, MBRs are in some respects easier to 
operate when compared to conventional activated sludge processes. Effluent quality is less sensitive to 
operations, and precise control of the sludge residence time, mixed liquor suspended solids/food to 
microorganisms ratio, is not as important. There is no concern of sludge bulking that could result in 
violation of discharge requirements.  
 
The footprint of MBR facilities is often a fraction of other wastewater treatment technologies. By 
operating MBRs at a mixed liquor around 11-12,000 mg/L, and due to the elimination of the secondary 
clarifier, MBR systems often require a 50% smaller footprint when compared to activated sludge 
facilities. Operating the system at elevated mixed liquor concentrations also gives the system increased 
ability to withstand influent load fluctuations. 
 
The MBR technology produces a very high quality effluent that lends itself well to meeting possible 
future stringent regulations. The MBR would also comply with the permit limits in the event that the mass 
load limits are not increased. Membrane bioreactors also introduce a much greater distance between 
reclamation and the risk of microbial disease. Pathogens are not just reduced by a highly selective 
chemical or photochemical reaction; they are rejected by size exclusion. The MBRs also improve 
disinfection processes by particle size reduction, again, when compared to other wastewater treatment 
processes.  
 
One of the disadvantages of MBRs is their inability to cost effectively process peak flows. The required 
membrane area and bioreactor tank volume – relative to the membrane’s flux capacity – is directly 
proportional to the fluctuations between average sustained flows and peak flow events or diurnal flow 
events. It’s often not cost-effective to install enough membrane surface area to accommodate peak flows, 
especially when the peaking factor (peak flow divided by average flow) is high. Generally, if the peaking 
factor is greater than 1.5, it’s more economical to install a flow equalization tank instead of increasing the 
size of the bioreactor and the number of membrane modules (Park, Chang, and Lee 2015, 301). The City 
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of Molalla’s gravity collection system is plagued with high infiltration and inflow. The projected peak 
daily flow is over 4.5 times greater than the average dry weather flows. To improve the cost 
competitiveness, the MBR system for the City of Molalla assumes, like the other WWTP alternatives, that 
part of the existing aeration basin (i.e. aerated lagoon) will be repurposed to serve as an influent flow 
equalization basin.  
 
In certain applications, electrical consumption of MBRs can be a disadvantage. In the absence of stringent 
discharge requirements, the operational costs (energy, chemical requirements, etc.) of MBRs, due to 
aeration (bioprocess and scouring) demands, can be considerably higher than other wastewater treatment 
alternatives. When discharge limits are stringent, MBRs are often more cost competitive when compared 
to other wastewater treatment technologies.  
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The capital cost estimate and annual O&M estimate for an MBR facility is provided in Table 4.3.10. 
Detailed cost estimates are included in Appendix C. The annual O&M estimate includes electrical 
consumption costs, equipment repair and replacement requirements, chemical costs, and O&M labor 
estimates. The equipment repair and replacement cost estimate, projected over the 20 year life of the 
facility, assumes periodic replacement of the MBR blower intake filter, periodic replacement of drive 
shaft seal and belts, and replacement of the membrane modules (one event per twenty years). The total 
present worth estimate assumes a 20 year term and 3.2% interest.  
 

TABLE 4.3.10 
MBR COST ESTIMATE 

 
Item Cost Estimate 
Construction  $12,610,000 
Annual O&M  $328,330 
Salvage Value ($50,000) 
Total Present Worth $17,356,000 

 
Oxidation Ditch 
An oxidation ditch is a modified form of extended aeration. The  process  utilizes long solids retention 
times to remove biodegradable organics. A typical oxidation ditch treatment system consists of a single or 
multi-channel configuration with a ring, oval or horseshoe-shaped basin. Horizontally or vertically 
mounted aerators provide circulation, oxygen transfer and aeration in the ditch. With this option, a 
primary clarifier is installed upstream of the oxidation ditch. Primary clarified solids are conveyed to the 
downstream digester. Secondary clarifiers are used downstream of the oxidation ditch to remove solids. 
Return activated sludge from the secondary clarifiers is reintroduced to the oxidation ditch. Waste 
activated sludge is conveyed to the digester.  
 
The tank design and aeration ensure that the mixed liquor travels at a velocity between 0.8 to 1.0 ft/s in 
the channel, to maintain solids suspension. The mixed liquor typically has a travel time of 5 to 15 
minutes, and the channel flow dilutes the influent flow by a factor between 20 to 30%, approximately. 
The process kinetics approaches that of a complete mix reactor, but with plug flow channels. 
Denitrification is possible, depending on flows and wastewater chemistry, due to the depletion of DO as 
the wastewater travels down the ditch.  
 
A summary of the preliminary design data is listed in Table 4.3.11. 
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TABLE 4.3.11 
OXIDATION DITCH  

PRELIMINARY DESIGN DATA 
 

Item Specification 
Number of Primary Clarifiers 2 
Primary Clarifier Diameter, feet 95 
Primary Clarifier Side Water Depth, feet 13 
Number of Oxidation Ditches 2 
Oxidation Ditch Liquid Depth, feet 10.5 
Oxidation Ditch Channel Width, feet 21 
Oxidation Ditch Straight Length, feet 134 
Aerators, quantity 4 
Aerator, hp 30 
Number of Secondary Clarifiers 2 
Secondary Clarifier Diameter, feet 80 
Secondary Clarifier Side Water Depth, feet 14 
Effluent BOD5, mg/L < 10 mg/L 
Effluent TSS, mg/L < 10 mg/L 
Effluent NH3-N, mg/L < 15 mg/L 
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The advantages of this system include its reliability and performance with respect to hydraulic surges and 
shock loads. This is due to the system’s characteristic flow attenuation due to volume and complete mix 
characteristics. The system is also reasonably energy efficient with respect to conventional activated 
sludge processes. A major disadvantage is the large land area required compared to other wastewater 
treatment processes.  

There are various types of aeration and drive equipment available for oxidation ditches. The two-cell 
design considered for purposes of comparison in this study is based on an impeller driven device. For 
maintenance purposes, all the inlet flow can be diverted to one of the cells during the lower flow season.  

Each oxidation ditch cell would consist of an elongated concrete basin structure with a side water depth of 
approximately 10.5 feet. An approximate footprint of each basin is 178 feet long by 43 feet wide. Waste 
activated sludge is pumped and measured from each basin to solids management systems with small 
submersible pumps.  
 
The capital cost estimate and annual O&M estimate for an oxidation ditch facility is provided in Table 
4.3.12. Detailed cost estimates are included in Appendix C. The total present worth estimate assumes a 20 
year term and 3.2% interest.  
 

TABLE 4.3.12 
OXIDATION DITCH COST ESTIMATE 

 
Item Cost Estimate 
Construction  $11,655,600 
Annual O&M  $164,961 
Salvage Value ($50,000) 
Total Present Worth $14,014,600 

 
Tertiary Treatment Alternatives  

If a suitable mass load increase is not approved by DEQ (PS #1 or PS #2), the WWTP will need to 
comply with stringent BOD5 and TSS concentration limits when discharging to the Molalla River during 
the winter months. The existing monthly average, weekly average, and daily maximum mass load limits 
are 160 lbs/day, 240 lbs/day, and 320 lbs/day, respectively.  

In the absence of a mass load increase, the 2017 BOD5/TSS concentration limits would be some of the 
most restrictive in Oregon, and the 2043 BOD5/TSS concentration limits would be some of the most 
restrictive in the United States. The concentration limits are attainable, but with high capex and opex.  

To achieve the stringent BOD5/TSS concentration limits, activated sludge technologies require tertiary 
filtration. The MBR process, without unit process additions, will comply with BOD5/TSS limits for future 
2043 design conditions.  

During the evaluation of tertiary filtration systems, performance data was obtained and reviewed to 
determine the efficacy of tertiary filtration systems in achieving the mass load limits based on future flow 
conditions. Appropriately designed and operated, tertiary treatment system manufacturers can guarantee 
less than 4 to 5 mg/L TSS, with effluent performance data usually less than 2 to 3 mg/L TSS. Future TSS 
concentration limits, resulting from the existing mass load restrictions, are less than 4.5 mg/L TSS, and 
are therefore theoretically attainable with a relatively high confidence level. However, the BOD5/TSS 
concentration limits, without a mass load increase, are increasingly challenging and encroach on the 
performance capabilities of biological and tertiary treatment technologies. As an insurance policy, the 
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existing effluent/recycled water storage lagoons could provide temporary storage in the event that the 
effluent quality exceeds permit requirements, with the aid of real-time process instrumentation.  

This section evaluates tertiary treatment alternatives for PS #1 and PS #2 conditions. Multiple options are 
available for tertiary filtration. The principal unit process options that are available for the removal of 
residual matter include:  

1. Depth filtration (Upflow Sand Filter) 

2. Surface filtration (Disk Filter)  

3. Refurbish existing DAF units and gravel filters 

4. Membrane filtration 
 
Depth filtration consists of passing the liquid through a filter bed comprised of a granular or compressible 
filter medium. Surface filtration is the removal of particulate material suspended in a liquid by mechanical 
filtration through a sieve. Membrane filtration is accomplished by passing the liquid through a porous 
material to exclude particles ranging in size from 0.005 to 2 µm. 

The performance of tertiary filtration systems is a function of the type of treatment technology that 
precedes tertiary filtration, mode of operation, biological floc strength, influent wastewater 
characteristics, hydraulic loading rate, and other factors. Tertiary filtration systems summarized herein are 
sized in accordance with state and federal reliability requirements. Tertiary filtration systems following 
SBRs are sized based upon the anticipated decant rate. Table 4.3.13 lists the design parameter 
assumptions for all tertiary filtration alternatives.  

TABLE 4.3.13 
TERTIARY FILTRATION DESIGN PARAMETERS 

 
Parameter Value 
Peak Daily Flowrate, MGD  8.9 
Maximum Influent TSS, mg/L ≤ 20 
Daily Average Influent TSS, mg/L ≤ 10 
Maximum Effluent TSS, mg/L ≤ 10 
Monthly Average Effluent TSS1, mg/L ≤ 4 to 5 

1. Process guarantee shall be included from manufacturer.    
 
Depth Filtration (Upflow Sand Filter) 
With depth filtration, wastewater to be filtered is introduced into the bottom of the filter where it is 
distributed uniformly into a sand bed. The wastewater then flows upward through the moving sand. Clean 
filtrate exits from the sand bed, overflows a weir, and exits the filter. The sand particles, with trapped 
solids, are drawn downward into the inlet of an airlift device. A small volume of compressed air conveys 
the sand, solids, and water upwards. With the assistance of turbulent flow, impurities are scoured from the 
sand particles. At the top of the airlift, the dirty water spills over into the reject compartment. The sand 
has a higher settling velocity and is not carried out of the filter. The sand is reintroduced to the top of the 
filter bed, allowing for continuous operation of filtrate and reject water.  

Depth filtration following activated sludge process typically produce effluent in the range of 2 to 5 mg/L 
TSS and turbidity 0.5 to 4 NTU. For the condition that the mass load limits will remain as-is, an effluent 
TSS of less than 4 to 5 mg/L was targeted.  
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Depth filtration has been around for decades and is a proven technology. The main operational problems 
associated with depth filtration are:  

1. Mudball formation 
 

2. Buildup of emulsified grease 
 

3. Development of cracks and contraction of the filter bed 

4. Loss of filter media 

5. Gravel mounding 
 

Mudballs are an agglomeration of biological floc, dirt, and filter medium. They grow in mass, and often 
sink to the bottom of the filter bed. As they grow and accumulate more mass, they diminish filtration 
effectiveness. Loss of filter media can occur over time. Material is lost during backwashing. Gravel 
mounds can develop when the various layers of gravel are disrupted during excessive backwash flow 
rates.  
 
The cost estimate for an upflow sand filter alternative is provided in Table 4.3.14. Detailed cost estimates 
are included in Appendix C. 
 

TABLE 4.3.14 
UPFLOW SAND FILTER COST ESTIMATE 

 
Item Cost Estimate 
Construction Cost Estimate $2,861,000 
Annual O&M Estimate $34,931 

 
Surface Filtration (Disk Filter) 
Surface filtration involves the removal of particulate matter suspended in a liquid by passing the liquid 
through a filter material. Surface filter mediums typically have openings in the size range from 5 to 30 
µm. 

In surface filtration systems, the influent flows by gravity into the filter discs from the center drum. Solids 
are separated from the water by the filter media mounted on the two sides of the discs, which are partially 
submerged. With this arrangement, the solids are retained within the filter discs while only the clean 
water flows to the outside of the discs and into the collection tank. This allows for the effective removal 
of large solids and floatable material.  

Maintenance is reduced since there is no accumulation of solids in the tank. During normal operation, the 
discs remain static until the water level in the inlet channels rises to a specific point, which then 
automatically initiates the backwash cycle. The filtered effluent provides a perfect source of backwash 
water, eliminating the need for a separate source of cleaning water or an additional clean water collection 
tank. Clean effluent is pumped to the backwash spray header and nozzles, washing solids into the 
collection trough as the discs rotate.  

Surface filters will typically produce a filtrate with TSS less than 4 to 5 mg/L and turbidity less than 2 
NTU. Surface filters, in comparison to depth filtration in filtering secondary effluent (Riess et al., 2001 
and Olivier et al., 2003), perform as well or better than depth filtration in removing turbidity and the 
number and size of particles. Surface filtration systems were developed in the 1990s, and have a proven 
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track record of performance. When compared to depth filtration, they provide a more compact footprint, 
low backwash requirements, and reduced operation and maintenance requirements.  

The cost estimates for a disk filter alternative is provided in Table 4.3.15. Detailed cost estimates are 
included in Appendix C. 

 
TABLE 4.3.15 

DISK FILTER COST ESTIMATE 
 

Item Cost Estimate 
Construction Cost Estimate $2,387,000 
Annual O&M Estimate $17,056 

 
Rehabilitate Existing DAF Units and Gravity Sand Filters 
With the objective of using as much of the existing equipment as possible in pursuit of system 
affordability, an evaluation of the ability to use the existing DAF units and sand filters was performed.  

First, the age of the existing systems was analyzed. One DAF was installed in 1980, and the other was 
installed in 2007. The average life-expectancy of the DAF units is less than 20 years. Hence, DAF #1 
needs replaced. After ten years of continuous operation, DAF #2 is due for major upgrades. 

In the event of the abandonment of the facultative lagoon process, considering the need for recycled water 
storage, and with the introduction of a new mechanical WWTP, the existing tertiary treatment processes 
are undersized for existing flows. Therefore, with a new mechanical WWTP, an expansion of the existing 
systems, DAF and gravity sand filters, would be required to process existing flows.  

The DAF units were originally designed for a total hydraulic capacity of 4 MGD. Mainly due to the solids 
loading (i.e. algae) from the facultative lagoons, the actual capacity of the units is historically 
considerably less than 4 MGD. Nevertheless, to process future peak daily flows, DAF #1 requires a 
complete overhaul or replacement, and additional DAF units are required to expand the capacity to future 
peak daily flow projections.  

The gravity sand filters were all installed in 2007, but also are only rated for a total flow of 4 MGD. To 
process future flows, additional units are required, and the existing filters must be rehabilitated or 
replaced. The ability of the DAF and gravity sand filters to achieve less than 4 to 5 mg/L TSS is also 
questionable. 

In addition, the DAF and gravity sand filters do not include treatment systems for waste sludge. Waste 
sludge is currently conveyed to the aerated lagoon, and eventually accumulates in the inlet end of Lagoon 
#1. 

The DAF units and gravity sand filters are operationally problematic. The units are undersized and would 
require major rehabilitation and additional units to process existing and future flows. The DAF units 
require daily oversight, and have a higher cost of ownership when compared to depth or surface filtration 
systems. The DAF and gravity systems do not include waste treatment systems. The DAF units are 
principally used for treating lagoon effluents containing algae and for low density particles that are 
difficult to remove by gravity settling. The applicability of DAF for post activated sludge residual solids 
removal is overkill and will result in unnecessarily high life-cycle costs. 
 
Membrane Filtration 
Membrane filtration involves the passage of wastewater, usually after biological treatment, through a thin 
membrane with the objective of removing particulate matter, pathogens, organic matter, and dissolved 
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substances. Membrane filtration processes include Microfiltration (MF), Ultrafiltration (UF), 
Nanofiltration (NF), Reverse Osmosis (RO), dialysis, and Electrodialysis (ED). Microfiltration (0.08 to 
2.0 µm) and UF (0.005 to 0.2 µm) are usually used for filtration of secondary effluent in place of depth or 
surface filtration. Different types of membranes are available, including: hollow fiber, tubular, and flat 
sheets. The MF and UF systems have both been used extensively for the filtration of effluent from 
conventional activated sludge facilities.  

Membrane filtration, in comparison to depth or surface filtration, remove large organic molecules, large 
colloidal particles, and many microorganisms. Membrane filtration systems have smaller footprint 
requirements, reduced labor requirements, and can reduce the amount of treatment chemicals needed. 
Disadvantages of membrane filtration, when compared to depth or surface filtration, includes: higher 
capex, higher energy consumption, requires periodic replacement of membranes, and flux rate can decline 
over time. Effluent quality from membrane filtration systems is a function of influent wastewater 
characteristics, but is typically less than 5 mg/L TSS and turbidity is less than 1 NTU. Due to the capital 
and operational costs of membrane filtration, and the peak flows in the City of Molalla, it is not 
considered a viable tertiary treatment alternative.  
 
Present Worth Analysis 
Present worth cost comparisons for the tertiary treatment options are presented in Table 4.3.16 and Figure 
4.3.9. Present worth costs are based on 3.2 % interest, and a 20 year term. 
 

TABLE 4.3.16 
PRESENT WORTH COSTS FOR TERTIARY TREATMENT ALTERNATIVES 

 

System Capital Cost 
Estimate 

Annual 
O&M 

Present Value 
O&M Estimate 

Total Present 
Worth 

Depth Filtration (Upflow Sand Filter)  $2,861,000 $34,931 $510,000 $3,371,000 
Surface Filtration (Disk Filter) $2,387,000 $17,056 $249,000 $2,636,000 

 
FIGURE 4.3.9 

PRESENT WORTH COSTS FOR TERTIARY TREATMENT ALTERNATIVES 
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Matrix Evaluation 
A subjective matrix rating system was employed to compare the tertiary treatment alternatives. This 
rating system consists of a three-point scale; three being the best and one the worst. The ratings are 
subjective evaluations. Two or more alternatives may have the same rating for a particular parameter. The 
ratings for the matrix evaluation are summarized in Table 4.3.17. 

The parameters that were considered are described as follows: 

• Flexibility. The ability to adapt to highly variable flow conditions is an important parameter 
when evaluating tertiary treatment systems. The surface filtration (disk filter) option provides 
more flexibility due to the small footprint and expandability features.  
 

• Capacity. The proposed depth filtration and surface filtration options were sized based on 
influent flows and loads, and therefore have the same rated capacity.  
 

• Reliability. Operational requirements of the depth filtration option are more demanding than the 
disk filter option, thereby negatively impacting process variability and effluent quality stability.  
 

• Operability. The depth filtration system requires more operational oversight and has higher 
power consumption. 

 
• Ability to Construct. The depth filtration option requires more equipment and a larger footprint.  

 
• Environmental Factors. The depth filtration option and the surface filtration option are designed 

to produce equivalent effluent quality, in compliance with NPDES Permit limits with a 
reasonably high confidence level. The depth filtration option involves greater power 
consumption.  
 

• Community Impact. No significant differences in community impact are readily apparent.  
 

TABLE 4.3.17 
MATRIX EVALUATION OF TERTIARY TREATMENT ALTERNATIVES 

 

Parameter Depth 
Filtration 

Surface 
Filtration 

Flexibility 2 3 
Capacity 3 3 
Reliability 2 3 
Operability 2 3 
Ability to Construct 1 3 
Environmental Factors 3 3 
Community Impact 3 3 

Total 16 21 
 
Tertiary Treatment System Recommendation 
Reusing the existing DAF units and gravity sand filters introduces unknowns, additional risk, and 
considerable expense. The existing units would require major repairs and upgrades. To process future 
flows, additional DAF units and gravity sand filters are required. Anticipated life-cycle costs are 
estimated to be considerably greater than the other alternatives. Rehabilitation of the existing DAF and 
gravity sand filters is not recommended. Based on the capital cost estimate and annual O&M estimates for 
disk filtration and upflow sand filters, the anticipated life-cycle costs for the disk filtration option is the 
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preferred alternative. The disk filtration option offers a more compact system and lower O&M 
requirements and costs. In the event that DEQ does not endorse a mass load increase (PS #1 and PS #2) 
commensurate with future flows, the disk filtration option is recommended.  

Biological and Tertiary Treatment System Present Worth Analysis 
 
Many factors are involved in the selection of a suitable wastewater treatment process, including both 
economic and non-economic considerations. Upfront and long term costs are usually the primary factors 
in determining the most appropriate solution, with the understanding that all options under consideration 
will perform in compliance with permit requirements for the planning period. Economic evaluations 
should consider not only the initial capital cost of the facility, but the present value of the projected O&M 
costs as well.  
 
Present worth costs and comparisons for biological and tertiary treatment systems were analyzed for the 
various permit scenarios (PS #1, PS #2, PS #3, and PS #4). Biological and tertiary treatment system 
requirements are a function of whether or not a mass load increase is approved by DEQ. Therefore, two 
analyses were conducted; one for PS #1 and PS #2, and another for PS #3 and PS #4.  
 
Present Worth Analysis for PS # 1 and PS #2 
Due to the outcome of the present worth analysis for PS #3 and PS #4, only a SBR with tertiary filtration 
and an MBR were evaluated for PS #1 and PS #2 conditions. The PS #1 and PS #2 analysis assumes that 
a mass load increase is not granted. Without a mass load increase, the resulting concentration limits 
prompt the need for tertiary filtration for the SBR option. Life-cycle cost comparisons for liquid stream 
treatment alternatives are summarized and presented in Table 4.3.18 and Figure 4.3.10. Present worth 
calculations are based on a 20 year term and 3.2% interest rate.  
 

TABLE 4.3.18 
PRESENT WORTH COSTS 

BIOLOGICAL & TERTIARY TREATMENT ALTERNATIVES 
PS #1 AND PS #2 

 

System Capital Cost 
Estimate  

Present Value O&M 
Estimate1  

Salvage 
Value 

Total Present 
Worth 

SBR w/Tertiary Filter $9,094,000 $2,578,000 ($50,000) $11,622,000 
MBR $12,610,000 $4,796,000 ($50,000) $17,356,000 

1. Includes reserve fund for short lived assets. 
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FIGURE 4.3.10 
PRESENT WORTH COSTS  

BIOLOGICAL & TERTIARY TREATMENT ALTERNATIVES 
PS #1 AND PS #2 

 

 
 
Present Worth Analysis for PS # 3 and PS #4 
With PS #3 and PS #4, no tertiary filtration is required to achieve concentration and mass load limits. 
Life-cycle cost comparisons for liquid stream treatment alternatives are summarized and presented in 
Table 4.3.19 and Figure 4.3.11. Present worth calculations are based on a 20 year term and 3.2% interest 
rate.  
 

TABLE 4.3.19 
PRESENT WORTH COSTS 

BIOLOGICAL TREATMENT ALTERNATIVES 
PS #3 AND PS #4 

 

System Capital Cost 
Estimate  

Present Value 
O&M Estimate1  

Salvage 
Value 

Total Present 
Worth 

SBR  $6,707,000   $2,329,000   $(50,000)  $8,986,000  
Conventional Activated Sludge   $8,099,000   $2,770,000   $(50,000)  $10,819,000  
Oxidation Ditch  $11,655,600   $2,409,000   $(50,000)  $14,014,600  
MBR  $12,610,000   $4,796,000   $(50,000)  $17,356,000  

1. Includes reserve fund for short lived assets. 
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FIGURE 4.3.11 
PRESENT WORTH COSTS  

BIOLOGICAL TREATMENT ALTERNATIVES 
PS #3 AND PS #4 

 

 

Matrix Evaluation 
 
For the matrix evaluation, a rating system was employed to compare the alternatives. This rating system 
consists of a three-point scale; three being the best and one the worst. Two or more alternatives may have 
the same rating for a particular parameter. The ratings are subjective. The ratings for the matrix evaluation 
are summarized in Table 4.3.20. Table 4.3.21 lists additional comparison considerations.  

• Flexibility. Flexibility is an important characteristic of liquid stream alternatives, since large 
variations in flow may be encountered during the wet weather season. A SBR system eliminates 
the need for a return activated sludge system, since it is not needed in the process. The SBR 
system provides treatment and settling within a single tank, which is a distinct flexibility 
advantage over other considered alternatives. The hallmark of SBR design is its inherent 
flexibility of cyclic phasing. The cycle format can be easily modified at any time to offset 
changes in process conditions, influent characteristics or effluent objectives. The MBR and SBR 
with tertiary filtration options offer very high quality effluent (less than 4-5 mg/L BOD5/TSS).  
 

• Reliability. The oxidation ditch, conventional activated sludge, and the SBR are considered the 
most reliable, requiring less moving parts and simpler infrastructure. However, all processes were 
evaluated in accordance with complying with discharge permit requirements.  
 

• Operability. Each alternative uses equipment and processes that are familiar to the plant 
Operators. The oxidation ditch is considered to be the simplest to operate, but operational 
requirements of the SBR are similar to the oxidation ditch. The current WWTP staff has the 
required skill level for either operation. 
 

• Ability to Construct. The oxidation ditch requires the largest amount of usable land and a larger 
footprint. The SBR is considered the simplest to construct. The MBR process is the most 
complicated system to install.  
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• Environmental Factors. Each alternative poses equal potential for environmental impacts. 
 

• Community Impact. There is no real difference between these options. 
 

• Expandability. The SBR is the most expandable alternative, as common walls may be utilized 
for expansion. 

 
TABLE 4.3.20 

MATRIX EVALUATION OF LIQUID STREAM TREATMENT ALTERNATIVES 
 

Parameter SBR 
SBR with 
Tertiary 

Filtration 

Conventional 
Activated 

Sludge 
Oxidation 

Ditch MBR 

Flexibility 3 3 2 2 3 
Reliability 3 3 3 3 2 
Operability 2 2 3 3 2 
Ability to Construct 3 3 2 2 1 
Environmental Factors 2 2 2 2 2 
Community Impact 3 3 3 3 3 
Expandability 3 3 1 1 2 

Total 19 19 16 16 15 
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TABLE 4.3.21 
COMPARISON OF LIQUID STREAM TREATMENT ALTERNATIVES 

 

Parameter SBR 
SBR with 
Tertiary 

Filtration 

Conventional 
Activated 

Sludge 
Oxidation 

Ditch MBR 

Effluent Quality Good Very Good Average Average Very Good 

Process Stability Very Good Very Good Average Average Very Good 

Pretreatment 
Requirement 

Influent 
Screening 

Influent 
Screening 

Influent 
Screening 

Influent 
Screening 

< 2 mm Fine 
Screen 

Secondary 
Clarification 

Aeration 
Basin Acts as 

Clarifier 

Aeration Basin 
Acts as 
Clarifier 

Separate 
Clarifier 
Needed 

Separate 
Clarifier 
Needed 

Clarifier 
Replaced by 
Membrane 
Filtration 

Operational 
Complexity 

Relatively 
Simple 

Relatively 
Simple 

Relatively 
Simple 

Relatively 
Simple 

Skilled 
Operations 

Reliability Very Good Very Good Average Average Very Good 

Capital Cost Low Moderately 
Low Average High Very High 

Operational Cost Low Moderately 
Low Average High Very High 

Space Requirement Low Moderately 
Low High Very High Low 

 
Biological and Tertiary Treatment System Recommendation 
 
Biological and tertiary treatment system recommendations are provided for if a mass load increase is 
DEQ approved, or if the existing mass load limits will remain in the NPDES Permit.  

Biological Treatment System Recommendation for PS #1 and PS #2 
The results above indicate that the SBR with tertiary filtration is recommended based on both economic 
and non-economic considerations. A performance guarantee, with a reasonable confidence level, will be 
included with the SBR and tertiary filtration option, to guarantee compliance with the existing mass load 
limits when discharging to the Molalla River.  

Biological and Tertiary Treatment System Recommendation for PS #3 and PS #4 
The results above indicate that the SBR is recommended based on both economic and non-economic 
considerations. A SBR facility will reliably produce high quality effluent (less than 10/10 mg/L 
BOD5/TSS), is a proven technology, and offers the lowest life-cycle cost.  
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Disinfection Improvements 

When discharging to the Molalla River outfall, the monthly E. coli geometric mean may not exceed 126 
organisms per 100 mL; and no single sample may exceed 406 organisms per 100 mL. The new WWTPs 
disinfection systems will disinfect the effluent to Class A and B standards. This gives the City flexibility 
to amend the Recycled Water Use Plan, if desired in the future, to increase the land available for land 
application of recycled water, with respect to disinfection requirements only. Class A and B recycled 
water must not have Total Coliform exceed; a median of 2.2 Total Coliform organisms per 100 mL, based 
on results of the last seven days that analyses have been completed, or 23 Total Coliform organisms per 
100 mL in any two consecutive samples. Disinfection system recommendations are identical regardless of 
permit conditions. 

Four alternatives were evaluated for disinfection of effluent/recycled water:  

1. No-Action 
 

2. Chlorine disinfection with dechlorination. 
 

3. Year-round Ultraviolet (UV) disinfection. 
 

4. Summertime chlorine disinfection and wintertime UV disinfection. 

In accordance with DEQ reliability requirements, the disinfection systems summarized in this section are 
sized for peak hourly flow, peak daily flow, and average dry weather flow. Two units are required for 
redundancy, and operation in series is recommended.  

 
TABLE 4.3.22 

DISINFECTION SYSTEMS DESIGN PARAMETERS1 
 

Parameter Value 
Peak Hourly Flowrate, MGD  12.48 
Peak Daily Flowrate, MGD 8.91 
Average Dry Weather Flow, MGD 1.9 

1. Flow equalization will occur upstream of disinfection systems, and limit the peak flow  
to 8.91 MGD. Disinfection systems following SBR are sized for peak decant rate.  

 
For UV systems, sizing is based on a minimum UV dose of 30 mJ/cm2 at peak hour flow with all units 
operational, or at max dry weather flow with the largest unit offline, whichever results in the larger 
design. UV transmittance and intensity meters are required, per DEQ guidelines.  
 
For chlorine based disinfection systems, minimum chlorine contact times, based on DEQ guidelines, are 
15 minutes at Peak Instantaneous Flow (PIF) and 20 minutes at Peak Daily Average Flow (PDAF) and 60 
minutes at the Average Dry Weather Flow (ADWF), whichever results in the greater treatment capacity. 
For chlorine contact basins, a minimum length to width ratio of 40:1 is required.  

Alternatives 
 
No-Action 
With this alternative the effluent will continue to be disinfected via the existing tablet chlorination system 
and chlorine contact time will occur in the chlorine contact basin and effluent/recycled water force main. 
The chlorine contact basin is 67,500 gallons, and has a length to width ratio of 1:1. There is no baffling in 
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the basin to prevent short circuiting, nor is there complete redundancy in accordance with DEQ 
regulations. Short circuiting will continue to occur in the chlorine contact basin.  
 
The existing tablet chlorination system is able provide adequate disinfection in accordance with discharge 
requirements, but only because flow equalization occurs in the facultative/storage lagoons, and additional 
contact time is provided in the effluent/recycled water force main. Without the aid of flow equalization 
upstream of the disinfection process, the existing tablet chlorination system is undersized for existing and 
future flows.  
 
Tablet chlorination uses a harmful chemical with stringent safety requirements, risk management, and 
hazardous training and reaction protocol. The disinfection system also has unreasonably high operational 
costs and oversight requirements. Calcium hypochlorite also loses its strength when stored, and because it 
must be dissolved before being used, introduces difficulties for large installations. Calcium hypochlorite 
is generally limited to small installations, where handling is relatively easy for Operators.  
 
Hypochlorite Disinfection System 
This alternative consists of the injection of a Hypochlorite Solution (HS) into the effluent at an 
appropriate dosage. Hypochlorite solution is either purchased in bulk and stored onsite in tanks, or is 
manufactured by On-Site Generation (OSG) as an oxidant solution. It is acquired as a liquid in the form 
of sodium hypochlorite (NaOCl), which is bleach. It may be obtained in bulk delivery. In this form it is 
available in concentrations of 12.5% and 15%. Sodium hypochlorite decomposes during storage. The rate 
of decomposition is impacted by concentration, temperature, pH, light, and the presence of metallic 
contaminants in the solution. In general, 12.5% sodium hypochlorite should be stored for no more than 30 
to 60 days. The solution strength will decrease by 20% over 30 days at 80 degrees Fahrenheit (F). 

Sodium hypochlorite may also be generated onsite from the electrolysis of salt, (NaCl). In this form it is 
available in concentrations of approximately 0.7% to 0.9%. The process of onsite generation uses salt, 
water, and power to create a chlorine-based disinfectant (or oxidant), thereby eliminating the transport 
and storage of hazardous chemicals. The salt feedstock is fully converted, resulting in negligible addition 
of sodium to the treated water and no negative impact to irrigated landscapes. A disadvantage of onsite 
generation systems is that they are more complex and have high power consumption.  

A hypochlorite solution or OSG oxidant solution is typically injected directly into the effluent stream as it 
enters a new chlorine contact basin. Sodium hypochlorite reacts with water to form hypochlorous acid and 
sodium hydroxide. Once chlorine is injected into the flow stream and mixed, the effluent is conveyed into 
a chlorine contact basin. This is a tank designed to provide adequate detention time (contact time) to 
assure thorough reaction of chlorine to pathogens. The chlorine contact basin design is of critical 
importance to maximize the detention time through the basin, and minimize short-circuiting. Baffling 
within the basins helps minimize short circuiting and aids in mixing. 

Typically when a WWTP uses bulk sodium hypochlorite, dechlorination with bulk sodium bisulfite 
(NaHSO3) or sulfur dioxide is required. Sodium hypochlorite is typically delivered by tanker truck and 
stored in bulk tanks as a concentrated aqueous solution. Common delivery concentration is 38% sodium 
bisulfite. This concentrated solution is either diluted in mixing tanks and then fed to the system with 
metering pumps or fed directly with metering pumps. Since sodium bisulfite is a liquid solution, it is 
considered safer than sulfur dioxide, and the storage and feed systems are relatively simple.  

The chlorine contact basin, a serpentine plug flow structure, would be divided into two halves, for 
redundancy, so that one half could be used while the other is out of service for maintenance. The tank 
would also include flexibility to operate both halves in series. Sufficient chlorine contact volume would 
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provide 15 minutes at Peak Instantaneous Flow (PIF) and 20 minutes at Peak Daily Average Flow 
(PDAF) and 60 minutes at the Average Dry Weather Flow (ADWF).  

During the summer months, when recycled water is land applied, recycled water will be stored in the 
existing lagoons (and expansion lagoons for PS #1, PS #2, and PS #3), and serve as open storage ponds. 
Only highly secondary treated and disinfected effluent will be conveyed to the storage pond(s), thereby 
inhibiting offensive growth. With that said, chlorine residual can have a positive impact on storage pond 
water quality. Table 4.3.23 lists the advantages and disadvantages associated with sodium hypochlorite 
disinfection. 

TABLE 4.3.23 
ADVANTAGES AND DISADVANTAGES 

 
Advantages Disadvantages 

Improved Operator safety when compared to 
gaseous chlorine systems. 

Disadvantages of bulk purchasing of HS are 
cost and storage. For affordability, large 

volumes should be purchased.  

Proven technology. Reliable and flexible. 

OSG require soft water for generation of the 
disinfectant solution. Soft water, however, 

causes electrochemical cells to develop scales 
over time, impeding the ability of the cells to 
generate chlorine, which could eventually 

destroy the electrodes. 
OSG systems produce a non-hazardous 
oxidant solution due to the lower chlorine 

concentration. 
HS strength degrades over time. 

OSG systems typically produce a disinfection 
solution at a much lower long-term cost than 

the purchase of HS. 
Good ventilation is required. 

Chlorine residual is effective in reducing 
biofilm deposits on pipe walls and improves 

recycled water quality. 

Organic compounds, depending on their 
chemical structure, that comprise BOD5 and 

COD can exert a chlorine demand. 

 
Chlorine reacts with organic constituents in 
wastewater to produce byproducts some of 

which are known to be carcinogenic. 
 
Table 4.3.24 and 4.3.25 summarize the cost estimate for constructing a hypochlorite disinfection system, 
both with and without onsite generation. Detailed cost estimates are included in Appendix C. The total 
present worth estimate assumes a 20 year term and 3.2% interest. 
 

TABLE 4.3.24 
HYPOCHLORITE DISINFECTION COST ESTIMATE 

 
Item Cost Estimate 
Construction  $1,729,000 
Annual O&M  $45,274 
Total Present Worth $2,390,000 
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TABLE 4.3.25 
HYPOCHLORITE DISINFECTION WITH OSG COST ESTIMATE 

 
Item Cost Estimate 
Construction  $2,169,000 
Annual O&M  $33,577 
Total Present Worth $2,659,000 

 
UV Disinfection System 
Ultraviolet disinfection (UV) is a process by which ultraviolet energy is introduced into water or 
wastewater for the destruction of microorganisms. An ultraviolet system would consist of a concrete or 
stainless steel channel, ultraviolet lighting banks and weirs or weighted control gates to ensure that the 
lighting banks are always submerged.  

The effectiveness of this process is dependent upon the penetration of the UV rays into water. Wastewater 
characteristics such as transmittance, suspended solids concentration, and presence of constituents that 
can absorb UV light decrease the intensity of light within the reactor and hence adversely affect 
performance.  

The amount of UV light energy applied to water flowing through a UV reactor is called the dose rate, and 
is expressed in units of μW·s/cm2, mW·s/cm2, or mJ/cm2. UV dose varies throughout a UV reactor as a 
function of equipment design, equipment maintenance, water quality, and reactor hydraulics. For 
summertime compliance with the Total Coliform discharge limits, a UV disinfection dose of 100 mJ/cm2 
is required. For wintertime compliance, a UV disinfection dose of 30 mJ/cm2 is required. Table 4.3.26 
lists preliminary design data for a UV system.  
 

TABLE 4.3.26 
UV DISINFECTION SYSTEMS PRELIMINARY DESIGN DATA 

 
Item Value 
Number of Reactors 1 
Type Low Pressure 
Number of Banks/Reactor 6 
Number of Lamps 96 
UV Transmittance, % UVT 65 
UV Disinfection Dose (summer), mJ/cm2 100 

 
The key advantages of UV disinfection are that no residual is left in the treated effluent that could affect 
aquatic life in the receiving waters, and there are no hazardous materials for Operators to handle. The 
retention time required to achieve disinfection ranges from a few seconds compared to several (greater 
than 30) minutes for chlorine disinfection. This eliminates the need for large chlorine contact chambers, 
thereby reducing the required footprint and cost of installation. A disadvantage is that the performance of 
UV disinfection can be affected by characteristics of the wastewater stream such as color, suspended and 
colloidal solids, and chemical compounds (e.g. iron). Another disadvantage in association with pond 
storage of UV-treated effluent is the lack of chlorine residual.  

The main components of a UV disinfection system include mercury arc lamps, a reactor, and ballast. The 
source of UV radiation is either from low-pressure or medium-pressure mercury arc lamps. The optimum 
wavelength to effectively inactivate microorganisms is in the range of 250 to 270 nanometers (nm). Low-
pressure lamps, which are mostly used at small facilities, emit essentially monochromatic light at a 
wavelength of 253.7 nm. Medium-pressure lamps are generally used for large facilities and have 
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approximately 15 to 20 times the germicidal UV intensity of low-pressure lamps. However, the medium-
pressure lamps are more costly and operate at higher temperatures with higher energy consumption.  

Other differences between low-pressure and medium-pressure lamp systems include methods of 
installation and cleaning. Low-pressure lamp systems are installed in concrete or fabricated steel open 
channels. Medium-pressure systems can either be installed in open channels or closed vessels (horizontal 
or vertical). Automatic lamp cleaning is possible with medium lamp systems, which reduces the labor 
costs as compared to manual cleaning for low-pressure systems. The advantages and disadvantages of 
year-round UV are summarized in Table 4.3.27. 

TABLE 4.3.27 
ADVANTAGES AND DISADVANTAGES 

 
Advantages Disadvantages 

UV does not create any disinfection byproducts 
and can disinfect chlorine-resistant 

microorganisms like Cryptosporidium and 
Giardia. 

No chlorine residual that could discourage algae 
growth in recycled water storage ponds. 

Lowest life-cycle cost for wintertime disinfection. 
Capital and operational costs are higher for 

summertime Total Coliform dose. 

Performance of UV disinfection is negatively 
influenced by color, suspended and colloidal 

solids, and chemical compounds present in the 
effluent. 

Disinfection not affected by temperature or pH. Electrical Consumption 

 
Table 4.3.28 summarizes the capital and O&M cost estimate for a UV disinfection system, assuming 
year-round design and operation. Detailed cost estimates are included in Appendix C. The total present 
worth estimate assumes a 20 year term and 3.2% interest. 
 

TABLE 4.3.28 
UV DISINFECTION COST ESTIMATE 

 
Item Cost Estimate 
Construction  $1,622,000 
Annual O&M  $48,362 
Total Present Worth $2,328,000 

 
Combined HS and UV Disinfection System 
The fourth alternative is the application of UV disinfection in the wintertime when discharging to the 
Molalla River, and either a HS or OSG during the summertime, when recycled water is land applied. 
During the summertime, the HS or OSG disinfection solution would be injected directly into the recycled 
water storage pond(s), thus eliminating the need for the chlorine contact chambers.  

By relying on UV disinfection in the winter months, this solution also allows a considerable reduction in 
the UV disinfection dose, and corresponding capex and opex, because the UV system would only operate 
during the winter months and therefore would only have to comply with the less restrictive E. coli limits. 
The disinfection dose for wintertime E. coli compliance is 30 mJ/cm2, and facilitates a considerable 
reduction in the size and power consumption costs of the UV system. The advantages and disadvantages 
of a combined HS and UV disinfection system are summarized in Table 4.3.29. 
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TABLE 4.3.29 
ADVANTAGES AND DISADVANTAGES 

 
Advantages Disadvantages 

Capitalize on benefits of chlorine disinfection for 
summertime recycle water, and UV disinfection 

for wintertime surface water discharge. 

Operation and maintenance costs of two 
disinfection systems. 

Mitigate some algae growth in storage pond.  

Smaller UV disinfection system, when sized for 
E. coli limits associated with wintertime 

discharge to the Molalla River. 
 

No chemical residual when discharging to the 
Molalla River.  

 
Table 4.3.30 summarizes the capital and O&M cost estimate for a combination HS and UV disinfection 
system. Detailed cost estimates are included in Appendix C. Present worth costs are based on 3.2 % 
interest, and a 20 year term. 
 

TABLE 4.3.30 
COMBINED HS AND UV DISINFECTION COST ESTIMATE 

 
Item Cost Estimate 
Construction  $1,460,500 
Annual O&M  $41,364 
Total Present Worth $2,064,500 

 
Present Worth Analysis 
 
Present worth cost comparisons for the disinfection options are presented in Table 4.3.31 and Figure 
4.3.12. Present worth costs are based on 3.2 % interest, and a 20 year term. 
 

TABLE 4.3.31 
PRESENT WORTH COSTS FOR DISINFECTION ALTERNATIVES 

 

System Capital Cost 
Estimate  Annual O&M Present Value 

O&M Estimate  
Total Present 

Worth 
Year Round HS  $1,729,000 $45,274 $661,000 $2,390,000 
Year Round OSG $2,169,000 $33,577 $490,000 $2,659,000 
Year Round UV $1,622,000 $48,362 $706,000 $2,328,000 
HS and UV $1,460,500 $41,364 $604,000 $2,064,500 
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FIGURE 4.3.12 
PRESENT WORTH COSTS FOR DISINFECTION ALTERNATIVES 

 

 

Matrix Evaluation 
 
A subjective matrix rating system was employed to compare the alternatives. This rating system consists 
of a three-point scale; three being the best and one the worst. These ratings are subjective evaluations. 
Two or more alternatives may have the same rating for a particular parameter. The ratings for the matrix 
evaluation are summarized in Table 4.3.32. 

The parameters that were considered are described as follows: 

• Flexibility. Flexibility is an important characteristic of disinfection alternatives, since large 
variations in flow may be encountered during the wet weather season and effluent storage is 
required during the summertime. Hypochlorite solution (or OSG) disinfection is effective and 
easily adjusted for varying conditions. The UV disinfection systems can also vary the dose based 
on flows and water chemistry. The combination UV/HS option offers considerable flexibility by 
offering a low cost UV option for wintertime flows, and chlorine disinfection for summertime 
Total Coliform limits.  
 

• Capacity. Hypochlorite disinfection may be easily adjusted for varying flow rates. The UV 
systems can also adjust the dosage based upon real-time demands.  
 

• Reliability. UV disinfection is reliable, but effectiveness of UV systems is dependent upon the 
effluent turbidity and flow rate. Chlorine disinfection is proven and reliable, but can be influenced 
by chemical structure of BOD5 and Chemical Oxygen Demand (COD). 
 

• Operability. A UV system requires more operational oversight and cleaning, but the chemical 
costs associated with hypochlorite systems are comparatively high. Hypochlorite solution 
disinfection requires more testing. The UV dose for summertime achieving Total Coliform 
compliance is high, resulting in high capital and operational costs.  
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• Ability to Construct. Wintertime hypochlorite (or OSG) disinfection requires the construction of 
a dual channel chlorine contact chamber. A chlorine contact chamber has baffling, interior 
concrete channel walls, requires twice the size due to redundancy and is therefore more difficult 
to construct. The UV and OSG systems are more sophisticated, also requiring more effort during 
construction. A UV system is compact and the easiest to construct. 
 

• Environmental Factors. Hypochlorite disinfection systems are increasingly scrutinized 
regarding their impact on the environment, including byproducts produced and potential residuals 
in receiving streams. However, hypochlorite based systems with chlorine residual help control 
algae growth and vectors in the storage ponds. The UV systems do not require chemical handling 
and effluent is considered more environmentally friendly to receiving streams. 
 

• Community Impact. The UV systems have fewer impacts to the community, as discussed in 
environmental factors section (above). 

 
TABLE 4.3.32 

MATRIX EVALUATION OF DISINFECTION ALTERNATIVES 
 

Parameter HS or OSG 
Disinfection 

UV 
Disinfection 

OSG/UV 
Disinfection 

HS/UV 
Disinfection 

Flexibility 3 3 3 3 
Capacity 3 3 3 3 
Reliability 3 3 2 3 
Operability 2 2 2 3 
Ability to Construct 2 3 2 2 
Environmental Factors 2 3 3 3 
Community Impact 2 2 3 3 

Total 17 19 18 20 
 
Disinfection System Recommendation 
 
Year-round HS or OSG disinfection is not considered a viable option due to estimated capital and O&M 
costs, as well as the land area required for redundant chlorine contact basins. Life-cycle costs for year-
round UV disinfection and a combination HS/UV solution are somewhat similar. The HS/UV option 
provides the added benefit of having a positive impact on water quality of the storage pond(s). The 
recommended alternative is the combination HS/UV option. The UV disinfection during the wintertime 
and chlorine disinfection during the summertime offer a low cost option for wintertime E. coli compliance 
with UV and summertime Total Coliform compliance (Class A or B recycled water standards) with 
chlorine.  

Effluent Pump Station Expansion 

The effluent pump station houses two vertical turbine pumps with a total capacity between 500 and 7,000 
gpm. The pumps were installed in 2000 and are approaching the end of their design life. The effluent 
pump station is also designed with provisions to add a third pump in the future. The effluent pump station 
is rated for a peak capacity of 10.1 MGD. By using the existing aerated lagoon as an influent flow 
equalization basin, the effluent pump station is adequately sized based on existing and projected 2043 
flows. The two existing pumps will be replaced and a third pump will be added for redundancy purposes. 
The estimated construction cost for installing two new pumps and adding an additional pump is $697,000. 
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Standby Power 

With the new WWTP, a new standby generator is required to provide power sufficient to provide full 
treatment during a power outage. The new generator would be sized and the electrical system would be 
designed such that the new SBR, tertiary system (PS #1 and #2), and disinfection systems would be 
powered by the new generator. The new generator will be designed so that all wastewater treatment 
processes required to meet effluent limitations are powered. The existing 750 kW generator is 
approaching the end of its useful life, and will therefore be replaced and provide power to the effluent 
pump station, influent screen, and new grit removal system. 

Preliminarily, a 500 kW generator is required for the new facilities. The assumptions for cost estimating 
presume that the new generator is pad-mounted in a self-contained and sound-attenuated enclosure. The 
capacity of the standby generator is based on requirements from similarly sized projects. A more detailed 
evaluation of the generator sizing should be conducted during predesign. The estimated constructed cost 
for installing a new 500 kW generator is $250,000. The estimated construction cost to install a new 750 
kW generator is $350,000. 

WWTP Site Facilities 
 
A new Controls Building will be required to house the blowers and controls for the new WWTP, 
including biosolids management controls and systems. The existing laboratory will also be remodeled and 
undergo improvements. Table 4.3.33 summarizes WWTP site facilities cost estimate.  

 
TABLE 4.3.33 

WWTP SITE FACILITIES COST ESTIMATE 
 

Item Cost Estimate 
Construction  $1,170,000 

 
Recycled Water Storage  
 
Adequate storage and equalization is critical to accomplish summertime irrigation objectives and avoid 
discharging to the Molalla River in accordance with permit requirements. The liquid storage and 
equalization volume available within the existing lagoons is severely limited, partly because the 
facultative lagoons currently serve the dual purpose of operating as facultative lagoons and storage basins. 

The future volume required for recycled water storage is highly dependent on the pending permit 
modification applications. Independent of any permit modifications, upon commissioning of the new 
WWTP, the existing facultative lagoons will serve as recycled water storage. A total of 98 MG of storage 
will become available.  

During the summer months, the storage ponds (i.e. existing facultative/storage lagoons) will receive 
disinfected effluent from the WWTP. Recycled water will be stored in the ponds, before eventually being 
conveyed to the effluent pump station, as needed, based on land application plans for each recycled water 
site.  

The upgrades to the existing facultative lagoons will require lining with a new hypalon liner, and dike 
stabilization to address dike erosion that compromises the integrity of the ponds. Table 4.3.34 summarizes 
the construction cost estimate for recycled water storage improvements related to the existing Lagoons #1 
and #2. The accumulated solids within the lagoons will be removed prior to converting the ponds to 
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recycled water storage. Cost estimates for dredging and disposing of lagoon solids are estimated in 
Section 4.4.  

TABLE 4.3.34 
RECYCLED WATER STORAGE POND IMPROVEMENTS (LAGOON #1 & #2) 

COST ESTIMATE 
 

Item Cost Estimate 
Lagoon #1 and #2 Dike Stabilization & Improvements $3,348,857 

 
A water balance for the recycled water storage system requirements was prepared for each permit 
scenario, based on the following criteria: 
 

• Future dry weather flows. 
 

• Precipitation data derived from the City of Molalla’s National Oceanic and Atmospheric 
Administration (NOAA) station. 
 

• Evaporation data based on historical means for Corvallis in the Climatology Handbook (1969). 
 
For PS #4, the existing Lagoons #1 and #2 provide adequate storage capacity to satisfy a water balance. 
However, if the permit is not modified, in whole or part, additional recycled water storage is required. For 
PS #1, PS #2, and PS #3, recycled water storage systems will be expanded by constructing ponds, sized to 
satisfy a water balance for each permit scenario. The new storage ponds will be located immediately west 
of the existing Lagoons #1 and #2, at 12329 S Hwy 211. The tax lot is 55 acres, and provides the acreage 
necessary for PS #1, PS #2, or PS #3. For planning purposes, the entire 55 acres would be purchased for 
PS #1, PS #2, or PS #3. The topography permits gravity flow from the proposed new WWTP to the 
recycled water expansion ponds, and gravity flow to the existing effluent pump station. A preliminary 
hydraulic profile is included in subsequent sections for planning level purposes.  
 
A preliminary process schematic depicting recycled water storage expansion systems for PS #1 to PS #3 
is provided in Figure 4.3.13. A preliminary process schematic illustrating recycled water systems for PS 
#4 is provided in Figure 43.14. Subsequent sections outline specific recycled water storage improvements 
for each permit scenario.  
 

FIGURE 4.3.13 
RECYCLED WATER STORAGE EXPANSION PROCESS SCHEMATIC 

PS #1, PS #2 & PS #31 

 
 

 
1. For some permit scenarios, some recycled water/effluent will be stored in the existing lagoons (i.e. recycled water storage 
ponds) and eventually discharged to the Molalla River during the winter months. 

 
 

Recycled Water / 
Effluent (Summer 

Months) 
Lagoon #1 Lagoon #2 

Expansion Pond(s) 

Effluent 
Pump 
Station 

Recycled 
Water 

Irrigation 
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FIGURE 4.3.14 
RECYCLED WATER STORAGE PROCESS SCHEMATIC 

PS #41 
 

 
1. Some recycled water/effluent will be stored in the existing lagoons (i.e. recycled water storage ponds) and eventually 
discharged to the Molalla River during the winter months.  
 
Recycled Water Storage PS #1 
 
Permit Scenario #1 is the most restrictive condition and requires a significant expansion to recycled water 
storage and irrigation systems. With this scenario (PS #1), a large expansion to the recycled water storage 
systems is required. Recycled water storage systems must be sized to store the majority of flows during 
May and October, due to unfavorable conditions for the application of recycled water. Design 
assumptions assume that the storage systems will allocate satisfactory volume for maximum month dry 
weather flows, typically occurring in May. Additionally, because it would amplify stress onto the Molalla 
River outfall and mass load limits, this condition prohibits the ability to store excess flows that 
accumulate in recycled water storage systems (during the summary months) for eventual discharge into 
the Molalla River during the winter months.  
 
A total of 35 additional acres (approximate total pond surface area), allocated for the purpose of recycled 
water storage, is necessary to accommodate water balance requirements during the planning period. Table 
4.3.35 lists recycled water storage requirements for PS #1. A cost estimate is provided in Table 4.3.36. A 
water balance summarizing this condition (PS #1) is provided in Appendix D. 
 

TABLE 4.3.35 
RECYCLED WATER STORAGE POND REQUIREMENTS (PS #1) 

 
Item Value 
Existing Recycled Water Storage, Acres 25 
Additional Recycled Water Storage Required, Acres 35 
Total Storage Capacity, MG 235 
Available Surge Capacity, MG 176 

 
Cost estimates include land acquisition for storage systems, access road, inlet/outlet structures, lining, 
earthwork, drainage, fencing, and ancillary systems.  
 

TABLE 4.3.36 
RECYCLED WATER STORAGE POND IMPROVEMENTS (PS #1) 

COST ESTIMATE 
 

Item Cost Estimate 
Lagoon #1 and #2 Dike Stabilization & Improvements $3,348,857 
Recycled Water Storage Expansion Systems $13,478,000 

Total $16,826,857 
 
  

Recycled Water / 
Effluent (Summer 

Months) 
Lagoon #1 Lagoon #2 

Effluent 
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Station 

Recycled 
Water 

Irrigation 
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Recycled Water Storage PS #2 
 
If a mass load increase is not approved, but discharge to the Molalla River is allowed during the summer 
months when conditions allow, additional recycled water storage is required, but the amount is less than 
condition PS #1. This is in addition to converting the existing facultative Lagoons #1 and #2 to recycled 
water storage ponds. This condition assumes that the adjacent 55 acre parcel will be purchased to provide 
acreage needed for expansion systems. A total of 10 acres (approximate total pond surface area) is 
required. Table 4.3.37 lists recycled water storage requirements for PS #2. A cost estimate is provided in 
Table 4.3.38. A water balance summarizing this condition (PS #2) is provided in Appendix D. 
 

TABLE 4.3.37 
RECYCLED WATER STORAGE POND REQUIREMENTS (PS #2) 

 
Item Value 
Existing Recycled Water Storage, Acres 25 
Additional Recycled Water Storage Required, Acres 10 
Total Storage Capacity, MG 137 
Available Surge Capacity, MG 103 

 
TABLE 4.3.38 

RECYCLED WATER STORAGE POND IMPROVEMENTS (PS #2) 
COST ESTIMATE 

 
Item Cost Estimate 
Lagoon #1 and #2 Dike Stabilization & Improvements $3,348,857 
Recycled Water Storage Expansion Systems $4,356,000 

Total $7,704,857 
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Recycled Water Storage PS #3 
 
If a mass load increase is approved, but discharge to the Molalla River is not allowed between May 1 and 
October 31, as per the existing NPDES permit, then additional recycled water storage is required. 
Recycled water storage expansion requirements are identical to PS #2. Table 4.3.39 lists recycled water 
storage requirements for PS #3. A cost estimate is provided in Table 4.3.40. A water balance summarizing 
this condition (PS #3) is provided in Appendix D. 
 

TABLE 4.3.39 
RECYCLED WATER STORAGE POND REQUIREMENTS (PS #3) 

 
Item Value 
Existing Recycled Water Storage, Acres 25 
Additional Recycled Water Storage Required, Acres 10 
Total Storage Capacity, MG 137 
Available Surge Capacity, MG 103 

 
TABLE 4.3.40 

RECYCLED WATER STORAGE POND IMPROVEMENTS (PS #3) 
COST ESTIMATE 

 
Item Cost Estimate 
Lagoon #1 and #2 Dike Stabilization & Improvements $3,348,857 
Recycled Water Storage Expansion Systems $4,356,000 

Total $7,704,857 
 
Recycled Water Storage PS #4 
 
If DEQ allows a mass load increase commensurate with Willamette Basin standards and future flows, and 
also allows discharge to the Molalla River, when river conditions allow, typically permitting discharge to 
the Molalla River to occur in May, the existing Lagoons #1 and #2 provide adequate storage for the 
planning period.  
 
With PS #4, after the new WWTP is constructed, the existing facultative lagoons will be used to store 
recycled water. A total of 98 million gallons of storage will be provided. With a mass load increase 
associated with the Molalla River outfall, and conditional discharge allowance in May, converting the 
existing facultative/storage lagoons to recycled water storage satisfies recycled water storage 
requirements for the planning period. Dike stabilization improvements are, however, required to stabilize 
the dikes to maintain the integrity of the berms. Lining with a hypalon liner, along with improvements to 
the transfer piping are also required. 
 
Table 4.3.41 lists recycled water storage requirements for PS #4. A cost estimate is provided in Table 
4.3.42. A water balance summarizing this condition (PS #4) is provided in Appendix D. 
 
 
 
 
 
 
 



City of Molalla  Section 4 
Wastewater Facility and Collection System Master Plan Alternatives Considered 
 

   
The Dyer Partnership, Engineers and Planners, Inc. 4-66 
 

TABLE 4.3.41 
RECYCLED WATER STORAGE POND REQUIREMENTS (PS #4) 

 
Item Value 
Existing Recycled Water Storage, Acres 25 
Additional Recycled Water Storage Required, Acres 0 
Total Storage Capacity, MG 98 
Available Surge Capacity, MG 73 

 
TABLE 4.3.42 

RECYCLED WATER STORAGE POND IMPROVEMENTS (PS #4) 
COST ESTIMATE 

 
Item Cost Estimate 
Lagoon #1 and #2 Dike Stabilization & Improvements $3,348,857 

 
Recycled Water Storage Summary 
 
A summary of the recycled water storage requirements for the various permit scenarios (PS #1, PS #2, PS 
#3, and PS #4) is provided in Table 4.3.43, below.  
 

TABLE 4.3.43 
RECYCLED WATER STORAGE REQUIREMENTS1  

 

Item Permit Scenario 
PS #1 PS #2 PS #3 PS #4 

Facultative Lagoon #1 and #2 (MG) 98 98 98 98 
Facultative Lagoon #1 and #2 (Acres) 25 25 25 25 
Recycled Water Storage Expansion (MG) 137 39 39 0 
Recycled Water Storage Expansion (Acres) 35 10 10 0 

Total Volume (MG) 235 137 137 98 
Total Acreage Required (Acres) 60 35 35 25 

                        1. Lagoon area is based on actual surface area of water surface at average depth. 
 
Discharge Monitoring Station  

The discharge monitoring station piping is capacity limited, and causes backups during high flows. 
Improvements are required to increase the peak conveyance capacity. Additional piping, along with 
valves, flow meter, electrical and controls will be installed. Table 4.3.44 summarizes the construction cost 
estimate for discharge monitoring station improvements. 
 

TABLE 4.3.44 
DISCHARGE MONITORING STATION IMPROVEMENTS 

COST ESTIMATE 
 

Item Cost Estimate 
Construction $415,000 
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4.4 Biosolids Treatment, Storage and Disposal Alternatives 
Biosolids refers to any sludge that has been stabilized to meet the criteria in the U.S. Environmental 
Protection Agency’s 40 CFR 503 regulations and can be used beneficially. The sources of sludge 
generated at a treatment plants varies according to the type facility and mode of operation. The primary 
sources of sludge from wastewater treatment plants include primary sedimentation and waste activated 
sludge.  

Management of solids from WWTPs includes several processes: sludge treatment, volume reduction by 
thickening or dewatering, sludge storage, and disposal. All components must adhere to standards set forth 
in the Code of Federal Regulations (40 CFR Part 503). Biosolids management costs can represent a 
significant expenditure at WWTPs, and therefore require thorough analysis to select suitable and low life-
cycle cost alternatives.  

At the existing WWTP, sludge is collected in the lagoons, primarily the inlet end of Lagoon #1, where it 
undergoes anaerobic digestion and gravity thickening over long detention times. Biosolids are 
periodically removed; infrequently due to difficulties with dredging and disposal. Portions of biosolids 
were removed in 1999, 2010, 2016, and 2018. The existing infrastructure used for biosolids treatment, 
storage, and disposal is inadequate based on current and future loads.  

The evaluation of the biosolids management systems is based on the recommendation for the liquid 
stream treatment alternatives and is recommended for all permit scenarios (PS #1 – PS #4). The various 
biosolids management alternatives evaluated included: 

1. Facultative sludge lagoon 
 

2. Aerobic digestion and sludge drying beds 
 

3. Aerobic digestion and dewatering press  
 

4. Aerobic digestion with Membrane Thickener (MBT) and dewatering press 
 

5. Aerobic digestion and tank storage 
 

6. Anaerobic digestion and dewatering press  
 
Sizing of biosolids management systems is based on the minimum mean cell residence time determined 
by the following formula: (Time @ T°C)/(40d) = 1.08(2—T). This evaluation utilizes a 60-day mean 
residence time for comparison purposes. Selection of the most viable biosolids stabilization alternative is 
dependent upon the selected ultimate use and disposal of the biosolids. The following is a discussion of 
the biosolids stabilization and ultimate use/disposal alternatives. 
 
Lagoon Dredging and Biosolids Disposal 

Lagoon #1 has a considerable amount of accumulated sludge that occupies biological capacity and limits 
recycled water storage capacity. Lagoon dredging, dewatering, and disposal are recommended 
immediately and eventually as part of future WWTP improvements.  

Since the City does not have satisfactory dredging and dewatering equipment, procuring the services of a 
dredging company is recommended. Desludging of the lagoons requires that the quantity and 
characteristics of sludge be determined, the selection of a suitable land application site (or other DEQ 
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approved disposal method), and the procurement of the services of a lagoon dredging and disposal 
company.  

Based on sludge judge measurements pulled in December 2017, there is approximately 150,000 gallons of 
solids (2 to 4% dry solids) in the aeration basin. Aeration basin solids are a mixture of vactor truck spoils, 
grit, raw wastewater solids, DAF backwash, and gravity sand filter backwash.  

The majority of solids at the WWTP settle, and are anaerobically digested, in Lagoon #1. Based on sludge 
judge measurements taken in February 2018, there is approximately 27 MG of solids in Lagoon #1. 
Sludge judge measurements were taken from Lagoon #2 in March 2018. The total estimated volume of 
solids in Lagoon #2 is 3.5 MG, based on an estimated average 0.75 ft sludge depth. The total volume of 
biosolids currently residing in Lagoons #1 and #2 is approximately 30.5 MG. Based on available data, the 
solids concentration in Lagoon #1 is between 4 and 11%. The estimated average solids concentration in 
Lagoon #2 is estimated at about 2.5 to 3%. Table 4.4.1 summarizes the estimated volume and dry tons of 
solids in the aerated lagoon and facultative lagoons.  
 

TABLE 4.4.1 
LAGOON BIOSOLIDS ESTIMATES 

 
Item Amount 
Aeration Basin Solids Volume, gal 150,000 
Lagoon #1 Solids Volume, MG 27 
Lagoon #2 Solids Volume, MG 3.5 
% Dry Solids, Aeration Basin 2-4% 
% Dry Solids, Lagoon #1 4-11% 
% Dry Solids, Lagoon #2 2.5 to 3% 
Dry tons, Aeration Basin 215 
Dry tons, Lagoon #1 9,000 
Dry tons, Lagoon #2 407 

 
In 2018, the City contracted with River City Environmental to remove solids from the aerated lagoon and 
some solids from Lagoon #1. In total, 699 dry tons were removed from Lagoon #1, and 215 dry tons were 
removed from the aerated lagoon. The biosolids estimates listed above, and survey results in the 
appendix, do not take into account the solids removed in 2018.  
 
Cost Estimate 
 
The cost estimate for dredging the lagoons, dewatering the solids, and transporting the solids to a 
designated disposal site is summarized in Table 4.4.2. Detailed cost estimates are included in Appendix 
C.  

TABLE 4.4.2 
DREDGING AND DISPOSAL COST ESTIMATE 

 
Item Cost Estimate 
Aerated Lagoon Dredging & Disposal $125,000 
Facultative Lagoons Dredging & Disposal $3,750,000 
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Biosolids Stabilization  

Biosolids stabilization is a treatment process which converts sludge generated in the liquid stream 
treatment process to a stable product for ultimate disposal or use. This process reduces pathogens and 
vector attraction in the sludge and produces a less odorous product. The most common biosolids 
stabilization processes used in small communities are: facultative sludge lagoons, aerobic digestion, 
anaerobic digestion, and lime stabilization. While not typically utilized in small communities, composting 
is considered a potential stabilization alternative. Lime stabilization requires a large amount of lime per 
unit weight of sludge, and necessitates high operational costs. Lime stabilization is typically limited to 
small wastewater treatment facilities and is not considered an affordable and feasible option for the City 
of Molalla.  

Alternatives 
 
Aerobic Digestion 
Aerobic digestion is defined as the biological oxidation of organic sludges under aerobic conditions (in 
the presence of O2). Aerobic digestion is one of the processes defined to meet requirements for Class B 
biosolids. To meet Class B biosolids requirements the regulations state that the solids retention time must 
be at least 60 days at 15°C. Aerobic digestion is used to reduce the quantity of sludge for disposal.  

Advantages of aerobic digesters include: fewer operational problems, less daily maintenance, lower BOD5 
concentrations in supernatant liquor, produces an odorless and biological stable product, easy to construct 
and readily available parts, no risk for explosions, and lower capital costs, all compared to anaerobic 
digestion. Disadvantages include: higher energy consumption, digested biosolids have poorer mechanical 
dewatering characteristics and the useful byproduct such as methane is not recovered.  

Table 4.4.3 summarizes preliminary design data for the proposed aerobic digester. Aerobic digester 
volume is based on an 80% sludge yield from the secondary treatment facility, 2% dry solids 
concentration, and an 18 ft solids depth. In general, 18 ft Side Water Depth (SWD) is ideal for fine bubble 
aeration. The air demand is based on 30 SCFM per 1,000 ft3 of aerobic digester volume. At a 60 day Solid 
Retention Time (SRT), the aerobic digester would consist of two tanks with a total volume of 
approximately 0.85 MG. This includes an additional 25% volume for decanting. Additional storage, 
beyond the 60 day SRT requirement, is incorporated into the recommended design to allow for more 
flexible operations of digestion and dewatering systems. 

TABLE 4.4.3 
AEROBIC DIGESTER  

PRELIMINARY DESIGN DATA 
 

Item Specification 
WAS, gal/day 43,900  
WAS, lb/day 3,114 
WAS, % dry solids 0.85% 
Aerobic Reactors, quantity 2 
Total Aerobic Digester Volume, MG 1.2 
Blowers, quantity 4 duty + 1 standby 
Blower, capacity (scfm @ 9.75 psig) 1,206 
Mixed Liquor Volatile Suspended Solids, % 75% 
Volatile Solids Reduction in Aerobic Digester1, % 45% 
1. Temperature, solids characteristics, DO, and detention time dependent.  
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Capital and O&M cost estimates for an aerobic digester is provided in Table 4.4.4. Detailed cost estimates 
are included in Appendix C. Present worth costs are based on 3.2 % interest, and a 20 year term.  
 

TABLE 4.4.4 
AEROBIC DIGESTER COST ESTIMATE 

 
Item Cost Estimate 
Construction  $3,332,000 
Annual O&M  $105,236 
Total Present Worth $4,869,081 

 
Aerobic Digestion with MBT 
Aerobic digestion with membrane thickening was also evaluated. This process includes a Membrane 
Thickening (MBT) tank and two aerobic digesters. By thickening the solids, the volume of the aerobic 
digesters can be reduced considerably. With this system, the digesters are operated in a batch mode 
wherein one is fed waste activated sludge and operated in‐loop with the MBT tank for approximately 30 
days. After that time the digester is isolated and allowed to continue with volatile solids destruction. The 
other digester then comes out of isolation and begins the feeding/thickening cycle. The MBT will thicken 
sludge by pulling clean water through the membranes, leaving solids behind. The thickened sludge flows 
by gravity back to the in‐loop digester, where the coarse bubble diffusers provide oxygen for digestion 
while mechanical mixers provide energy for mixing the sludge.  

By eliminating the need for decanting, the MBT is able to thicken sludge to the desired concentration 
regardless of the settling characteristics of the raw sludge. This means that the sludge concentration can 
be fine‐tuned to the optimal level to maximize the performance of downstream dewatering equipment. 
The proposed design assumes that the aerobic digesters will be operated at approximately 3.5% dry 
solids. This alternative also optimizes energy efficiency by decoupling the mixing energy of the digesters 
from the oxygen required for volatile solids destruction. By separating these two components, Operators 
can provide precisely the amount of oxygen needed for digestion as the solids loading to the digesters 
changes over time. Utilizing mechanical mixing allows the digesters to keep solids in suspension during 
periods when the aeration is insufficient for this purpose or when trying to achieve denitrification. 

Table 4.4.5 summarizes the preliminary design data for the proposed aerobic digester and MBT system.  
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TABLE 4.4.5 
AEROBIC DIGESTER WITH MBT 

PRELIMINARY DESIGN DATA 
 

Item Specification 
WAS, gal/day 43,900  
WAS, lb/day 3,114 
WAS, % dry solids 0.85% 
Aerobic Reactors, quantity 2 
Aerobic Digester Diameter, ft 50 
Aerobic Digester SWD, ft 16 
MBT Tank Dimensions (Internal – L x W x SWD), ft 15’ x 11’ x 16’ 
Submerged Membrane Units, quantity 3 
Membrane Surface Area (per unit), ft2 3,112 
SRT, days 69 
Permeate Pump, hp 5 
Permeate Pump, quantity 2 
MBT Air Scour Blower, hp 20 
MBT Air Scour Blower, scfm 318 
Hyperbolic Mixer, quantity 2 
Hyperbolic Mixer, hp 30 
Digester Blower, quantity 3 
Digester Blower, scfm 100 
Chemical Holding Tank, gallons 320 
Clean-In-Place Pump, gpm 16 
MBT Plant Controls PLC 

 
Capital and O&M cost estimates for an aerobic digester with MBT is provided in Table 4.4.6. Detailed 
cost estimates are included in Appendix C. Present worth costs are based on 3.2% interest, and a 20 year 
term. Annual O&M costs include equipment repair and replacement requirements, including membrane 
replacement at a twelve year interval.  

 
TABLE 4.4.6 

AEROBIC DIGESTER WITH MBT COST ESTIMATE 
 

Item Cost Estimate 
Construction  $4,109,000 
Annual O&M  $148,617 
Total Present Worth $6,279,706 

 
Anaerobic Digestion 
Anaerobic digestion is the biological conversion of organic matter by fermentation in a heated reactor to 
produce methane gas and carbon dioxide. Fermentation occurs in the absence of oxygen. The process 
requires skilled operation as it may be susceptible to upsets and recovery is slow. Anaerobic digesters are 
relatively complex, have higher capital costs, have higher operational requirements when compared to 
other options, but provide very low electrical consumption when compared to aerobic digesters. 
Anaerobic digesters provide a higher Volatile Suspended Solids (VSS) destruction when compared to 
aerobic digesters. Anaerobic digestion systems typically require daily maintenance, partly due to the gas 
characteristics and associated condensation. Uniform feeding is also very important to help maintain 
constant conditions in the reactor. 
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The performance of anaerobic digesters is dependent on the solids retention time, hydraulic detention 
time, temperature, pH, alkalinity, the presence of inhibitory substances, reliable carbon source, and the 
bioavailability of nutrients and trace elements. Temperature is important because it determines the rate of 
digestion. Most anaerobic digesters are designed to operate in the mesophilic temperature range, between 
85 to 100°F. Anaerobic digesters are sized to provide sufficient time to allow significant reduction in 
VSS. Most WWTPs employing anaerobic digestion use a mixture of primary and secondary solids. An 
anaerobic digester would consist of process tankage, digester covers, boiler and heat exchanger, gas 
safety equipment, and digester mixing equipment. The overall objective of digester operation is to 
develop an environment that promotes organic decomposition. This is accomplished primarily by 
maintaining a certain temperature and ensuring sufficient mixing. Numerous methods are available to 
maintain digester contents in suspension, including pumping from one location within the tank to another. 
Mechanical mixing via an impeller or linear motion mechanism located within the tank or gas injections 
are other mixing methods. 
 
Solids blending (combining primary sludge and waste activated sludge into one feedstock) and temporary 
storage in a holding tank may also be designed upstream of the anaerobic digestion process. Blending and 
storage produces a more homogeneous and steady state loading and minimizes digester feed flow 
variability. An additional intermediate step prior to digestion may include solids thickening. In this 
process, the water content of primary and/or waste activated sludge is reduced. Process examples include 
gravity thickening, rotary drum thickening, and gravity belt thickening. Thickening may reduce the 
equipment and tankage capacity required for digestion, conveyance, or storage, as well as the energy 
required for digester heating, and chemical use for additional conditioning (WERF: Anaerobic Digestion 
Fundamentals, 2017). 
 
Disadvantages of anaerobic digestion for wastewater treatment facilities less than 10 MGD, include:  
 

• Gas production is not balanced to demand is flared or wasted  
• Typical target production of methane is 60% saturation, which requires operator diligence and 

steady feedstock to achieve  
• Supplemental propane or natural gas required  
• Odor is a critical issue that requires constant operator attention  
• Significant maintenance and associated costs  

 
Table 4.4.7 summarizes the preliminary design data for the proposed anaerobic digester system. 
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TABLE 4.4.7 
ANAEROBIC DIGESTER  

PRELIMINARY DESIGN DATA 
 

Item Specification 
0.75 MBTU/hr Heat Exchanger, quantity 1 
Anaerobic Digester Tank Diameter, feet 60 
Anaerobic Digester Tank Volume, gallons 627,600 
Anaerobic Digester High Liquid Level, feet 28 
Gas Storage, ft3 16,100 
Number of Sludge Mixers 2 
Mixer, hp 15 
Gas Safety Equipment, quantity 1 
Radial Beam Gasholder Cover Diameter, feet 60 
Mixed Liquor Volatile Suspended Solids, % 75% 
Volatile Solids Reduction in Anaerobic Digester1, % 50%2 

1. Reduction is greatly affected by operating conditions and solids feed variation. 
2. Design of Municipal Wastewater Treatment Plants (Manual of Practice No. 8) 

 
Capital and O&M cost estimates for an anaerobic digester is provided in Table 4.4.8. Detailed cost 
estimates are included in Appendix C.  
 

TABLE 4.4.8 
ANAEROBIC DIGESTER COST ESTIMATE 

 
Item Cost Estimate 
Construction  $4,932,000 
Annual O&M  $74,610 
Total Present Worth $6,021,755 

 
Present Worth Analysis 
 
Present worth cost comparisons for the biosolids stabilization options are presented in Table 4.4.9 and 
Figure 4.4.1. Present worth costs are based on 3.2 % interest, and a 20 year term. 
 

TABLE 4.4.9 
BIOSOLIDS STABILIZATION PRESENT WORTH COST ESTIMATES 

  

System Capital Cost 
Estimate Annual O&M Present Value O&M 

Estimate 
Total Present 

Worth 
Aerobic Digestion $3,332,000 $103,803 $1,516,146 $4,869,081 
Aerobic Digestion w/ MBT $4,109,000 $148,617 $2,170,706 $6,279,706 
Anaerobic Digestion $4,932,000 $74,610 $1,089,755 $6,021,755 
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FIGURE 4.4.1 
PRESENT WORTH COSTS FOR BIOSOLIDS STABILIZATION ALTERNATIVES 

 

 
 
Matrix Evaluation 
 
When reviewing biosolids stabilization alternatives, several considerations are important, including: 
 

• Footprint 
• Capital costs 
• O&M costs 
• Disposal costs for the biosolids 
• Strength of the wastewater (the higher the chemical oxygen demand/biochemical oxygen demand, 

the more the pendulum swings toward anaerobic digestion) 
 
A matrix rating system was employed to compare the biosolids stabilization alternatives. This rating 
system consists of a three-point scale; three being the best and one the worst. Two or more alternatives 
may have the same rating for a particular parameter. The ratings for the matrix evaluation are summarized 
in Table 4.4.10. 
 

TABLE 4.4.10 
MATRIX EVALUATION BIOSOLIDS STABILIZATION ALTERNATIVES 

 
Parameter Aerobic Digestion Aerobic Digestion 

w/MBT 
Anaerobic 
Digestion 

Flexibility 3 3 2 
Reliability 3 2 2 
Operability 3 2 1 
Ability to Construct 3 2 2 
Environmental Factors 2 3 3 
Community Impact 2 2 2 
Expandability 2 2 2 
Total 18 16 14 
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Biosolids Stabilization Recommendation  
 
Compared to anaerobic digestion, aerobic digestion is a relatively simple process to operate and maintain. 
However, anaerobic digestion is comparatively more energy efficient. Anaerobic digestion is typically 
applied to larger municipalities with significant contributions from industrial constituents with high 
organic discharges. Aerobic digestion with MBT has the highest life-cycle cost. Aerobic digestion offers 
the lowest up-front and lowest present worth over the 20 year period, and is therefore the recommended 
alternative for all permit scenarios (PS #1 through PS #4). 
 
Biosolids Storage  

Biosolids can be stored within the wastewater treatment process units, biosolids treatment process units, 
or in separate specially designed tanks. Wastewater treatment units can store biosolids for short-term 
storage (a few hours to 24 hours). For longer detention times, biosolids treatment units, such as aerobic or 
anaerobic digesters, and facultative sludge lagoons are used for storage. Separate tanks are usually used 
for obtaining longer detention times. These separate holding tanks often use mixing and/or aeration to 
prevent septicity, odors, and to maintain solids suspension. Mixing may be accomplished using diffused 
air and top-entry or submersible mechanical mixers. Other odor control measures include either chemical 
addition of chlorine, hydrogen peroxide or iron salts, and maintenance of an aerobic surface layer (e.g. 
facultative sludge lagoon). Long-term storage of biosolids that are not completely dried can create serious 
odor problems. 

Storage is required to hold biosolids until biosolids disposal takes place. Disposal by land application 
typically occurs between the months of May through October, but is dependent on weather. Land use, 
such as harvesting hay, and rainfall can reduce this window to August through October. For purposes of 
this study, storage facilities are required for a minimum of nine months.  

Alternatives 
 
Facultative Sludge Lagoons (FSL) 
An FSL is a retention pond or lagoon that stores biosolids for an extended period of time. Anaerobic and 
aerobic treatment zones are established in the lagoons. Over time, solids are anaerobically digested within 
the bottom layer of the lagoon. The FSLs can provide volatile solids digestion rates up to 50%. The FSLs 
produce Class B biosolids. The biosolids are also thickened by gravity as they reside in the lagoon.  

The FSLs typically have a liquid depth of 10 to 15 ft, with the top 3 to 4 ft reserved as a water cap for 
odor mitigation. The FSLs are designed for a detention time of two or more years, depending on land 
availability and solids removal objectives. Many communities that have FSLs store solids for years or 
even decades without dredging or disposal events.  

Facultative sludge lagoons are typically loaded at between 10 to 30 lbs of VSS per day per 1,000 ft2. 
Depending on sludge treatment objectives and the target removal frequency, the area required for an FSL 
suitable for the City of Molalla is between 3 to 5 acres, or more.  

The FSLs are low maintenance and offer a very effective solution that is ideally suited for small 
communities with limited operational resources. The main disadvantage of FSLs is the large land area 
required. Since the FSL option consumes valuable recycled water storage; and due to a lack of 
appropriate sites and lack of available property in the vicinity of the treatment plant, the use of a 
facultative sludge lagoon in the City of Molalla for biosolids is not considered viable.  
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Drying Beds 
Sludge drying beds are one of the most common dewatering technologies throughout the United States. 
Sludge drying beds are contained structures with the floor sloping to a drain system. A layer of gravel is 
built up over the drains, and a layer of sand is applied over the gravel; the surfaces of the beds are flooded 
with digested biosolids. The liquid content of the biosolids drains through sand and gravel and is returned 
to the headworks of the plant. Dewatered biosolids are scraped off after each application, along with the 
top layer of the sand, using a small front-end loader.  

The biosolids are hauled by dump truck and disposed of by landfill or land applied. The solids content of 
the finished biosolids may vary from 15% to 70%, with 16% used as an estimate for study purposes. 
Covered beds would be required due to the volume and duration of rainfall in the City of Molalla. 

The principal disadvantages of drying beds are: the land area required, effects of rainfall, labor-intensive 
biosolids removal, vector attraction, and odors. Disadvantages also include multiple handling of the 
material; it must be spread, scraped up, loaded into a truck, and then tilled in at the land application site. 
Use of the drying beds also requires access to a small front-end loader, dump truck ,and manure spreader. 
Drying beds are less efficient in the City of Molalla’s wet climate. Advantages are low cost and minimal 
operation attention required.  

Typical area requirements for sludge drying beds for dewatering waste activated sludge ranges from 2 to 
2.5 ft2/person. Assuming a future population of 16,977, the City of Molalla would require 42,443 ft2 of 
covered sludge drying beds. This would require a footprint of approximately 210 feet by 210 feet. 

The capital cost and O&M cost estimates for biosolids drying beds is provided in Table 4.4.11. Present 
worth costs are based on 3.2 % interest, and a 20 year term. 
 

TABLE 4.4.11 
DRYING BEDS CAPITAL & O&M COST ESTIMATE 

 
Item Cost Estimate 
Construction  $3,065,700 
O&M Present Worth $624,000 

 
Dewatering Press 
A dewatering press is used to decrease the total volume and moisture content of sludge, reducing the 
required storage space and the number of trips eventually necessary to haul biosolids offsite, either for 
land application or landfill disposal. Digested sludge is treated with polymer to allow flocculation and 
easier dewatering.  

Assuming aerobically digested sludge, the press produces liquid pressate, which is pumped back to the 
headworks for further treatment, and a dewatered sludge with a solids content of approximately 14% to 
18% solids. For anaerobically digested sludge, assuming 60% WAS and 40% primary sludge by dry 
weight into a mesophilic, single stage, anaerobic digester, dewatered sludge is estimated at 22% solids.  

A storage area for the thickened biosolids would be required. Removal of the thickened sludge would 
require a front loader, or other mechanical means of loading, and a manure spreader for land application, 
or land fill disposal. Landfill disposal is not weather-dependent and can occur year-round. 

A press suitable for a community the size of the City of Molalla, assuming aerobically digested sludge, 
can process sludge at approximately 360 pounds of dry solids per hour. The projected 2043 solids load for 
the WWTP is about 2,061 pounds per day at 2% dry solids, depending on the biological process selected. 
A dewatering press would need to run approximately 40 hours per week.  



City of Molalla  Section 4 
Wastewater Facility and Collection System Master Plan Alternatives Considered 
 

   
The Dyer Partnership, Engineers and Planners, Inc. 4-77 
 

The resulting “cake” could then be stored in a sludge press building until disposal is possible. Press 
operation is considered reliable, but is dependent on the level of maintenance and skill of the Operator. In 
the case of the City of Molalla, the liquid sludge storage prior to dewatering greatly increases the 
reliability of the process. If a dewatering press is not provided, additional liquid sludge storage is 
required.  

The capital cost and O&M cost estimate for the dewatering press and dry storage is provided in Table 
4.4.12. Present worth costs are based on 3.2 % interest, and a 20 year term. 
 

TABLE 4.4.12 
DEWATERING PRESS CAPITAL & O&M COST ESTIMATE 

 
Item Cost Estimate 
Construction  $1,867,000 
O&M Present Worth $402,000 

 
Tank Storage and Liquid Disposal 
Tanks for storing digested biosolids should be sized to provide storage between land application seasons. 
For the City of Molalla, the recommended solids retention time for storage is nine months. To provide a 
total of nine months of storage a large volume of storage is required, assuming a dry solids concentration 
of 2%. 

An advantage of tank storage of liquid sludge is that there is minimal labor involved in the use of a 
storage tank and aeration equipment; and a certain amount of aerobic digestion would ensue. A 
disadvantage of tank storage is the volume of material to be managed, the larger amount of aeration 
required to maintain storage, and hauling cost for disposal of large volumes of liquid biosolids. Even with 
the use of a large tanker truck, an excessively high number of trips would be required. Based on the 
quantity of liquid biosolids and transportation requirements, tank storage, and liquid disposal is not 
considered a viable option for the City of Molalla.  

Disposal of Biosolids 

Disposal alternatives for WWTP biosolids were evaluated with respect to regulatory requirements for 
pollutant limits (i.e. 40 CFR Part 503, Subpart B) and to agronomic rates for the onsite vegetation (i.e. 
nitrogen). The Part 503 rule requires that biosolids be land applied at a rate that is equal to or less than the 
agronomic rate for nitrogen at the application site. Additional Part 503 requirements include the following 
(EPA 1995): 

• Biosolids cannot be land applied unless trace element concentrations in the sludge are below 
ceiling concentrations specified in Part 503. 
 

• Biosolids must meet either (1) the pollutant concentration limits specified in Table 3 of Part 503 
or (2) the Part 503 Cumulative Pollutant Loading Rate (CPLR) limits for bulk biosolids. 

The ultimate end use or disposal of biosolids is often the area of greatest uncertainty in sludge handling 
because of its dependency on solids marketability, land availability, and regulatory requirements. Another 
important consideration of the potential end use or disposal option is public acceptance. The reluctance of 
the public to accept a biosolids disposal or processing facility in their area generally stems from concerns 
about odors and adverse health impacts. Potentially viable options for use and disposal of biosolids 
include disposal at a landfill, land application, and distribution by marketing. The WWTP improvements 
proposed will provide the opportunity to use digestion tankage for biosolids storage.  
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Land Application 
 
Land application refers to any beneficial use project that applies biosolids to the land. Such land sites 
include primary agricultural land, pastures, tree farms, and old mines. Any biosolids to be land applied 
must be classified as non-hazardous and meet criteria for maximum allowable concentrations of trace 
metals (e.g. cadmium, copper, lead, nickel and zinc). For application to agricultural lands, all biosolids 
must undergo treatment by a process to significantly reduce pathogens. In addition to evaluating biosolids 
with respect to environmental suitability, a land application program will depend on the nutrient content 
of the biosolids, the land to which it will be applied, and the crops to be grown on the land. For most 
biosolids produced and land applied, the limiting factor is the nutrient content of the biosolids when it is 
applied as a fertilizer for a particular crop.  

Land application is dependent on site conditions and weather. Prolonged heavy rains could greatly reduce 
the flexibility of liquid land application. The dry sludge land application alternative is relatively unlimited 
and offers the most flexibility. In addition, land application sites are becoming more difficult to locate and 
maintain as long-term disposal sites. 

The anticipated land application program would operate for a minimum of three months and land applies 
approximately 4,511,400 gallons of liquid biosolids per year. With the dewatering screw press, assuming 
aerobically digested solids, and an estimated dry solids content of 14%, the resulting volume of biosolids 
cake is approximately 644,283 gallons/year. At 18% the volume of biosolids is reduced even further.  

The City does not currently have adequate land available for application of biosolids. In the short term, 
the City of Molalla could contract out the solids hauling and disposal operations, land apply biosolids on 
existing sites, and dispose of dewatered biosolids at a landfill. In the long term, the City should identify 
additional sites for land applying biosolids. Prior to using any site for land application, the City of Molalla 
is required to receive a written site authorization letter from DEQ. The following site conditions should be 
considered when determining the suitability of a site for land application: 

• All sites will be located on agricultural or forestland. 
 

• A site should be on a stable geologic formation not subject to flooding or excessive run-off from 
adjacent land. 
 

• Minimum depth to permanent groundwater should be four feet and the minimum depth to 
temporary groundwater should be one foot at the time when application of liquid biosolids 
occurs. 
 

• Topography should be suitable for normal agricultural operations. Liquid biosolids should not be 
land applied on bare soils when the slope exceeds 12 %. Dewatered or dried biosolids may be 
land applied on well-vegetated slopes up to 30%. 
 

• Soil should have a minimum rooting depth of 24 inches. 

The land area required for applying liquid biosolids is based on several factors. In almost all cases, 
nitrogen controls the biosolids application rate. It is recommended that the City update their Biosolids 
Management Plan (BMP) based on WWTP improvements to ultimately dictate the facility’s solids 
operations and biosolids land application activities. The City prepared a Biosolids Management Plan in 
2013. Based on the 2043 planning year and a biosolids application rate of approximately 2 to 2.5 dry tons 
per acre, about 150 to 200 usable acres are required for land application of biosolids. With setback 
requirements taken into consideration, additional land is required. The key advantages of local land 
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application are the ability to utilize wastewater biosolids for a beneficial use. The major disadvantage is 
that suitable land is difficult to identify and manage. To expand land application sites, permittees 
intending to land apply Class B biosolids to a new site must meet the following requirements prior to land 
application.  

• Submit site authorization request with supporting documentation and data to the appropriate DEQ 
regional biosolids specialist. 
 

• Document that all newly proposed land application sites meet relevant site selection criteria that 
have been identified in the approved Biosolids Management Plan. 
 

• Document that the public notification process for proposed biosolids land application activity is 
in place. The process should include to whom notification was made and when. Documentation 
regarding notification and the process should be kept on file and available upon request from the 
DEQ. 
 

• Receive written site authorization from DEQ. 

Landfill Disposal 
 
Landfill disposal is a generally less desirable alternative when compared to land application for beneficial 
use. If a suitable site is convenient, a commercial facility may be used for the disposal of biosolids if 
facility Operator and regulatory officials permit this practice. The economics of hauling biosolids usually 
indicates that the dewatering for volume reduction will result in justifiable savings. While this process is 
generally more expensive and does not take advantage of the beneficial uses of biosolids, disposal at a 
landfill is a viable option when weather conditions or regulatory requirements limit land application. 
Landfill disposal also offers a temporary option for disposal while additional land application sites are 
identified and expanded. 

Provided the digested biosolids are dewatered and meet certain testing criteria, the City can haul to the 
Coffin Butte landfill located in Corvallis, Oregon. The disposal fee is typically around $65 per ton, with 
an environmental fee of approximately $17 per load.  

Distribution and Marketing of Biosolids 
 
Compost and heat-dried (Class A) biosolids may be distributed and marketed to end-users such as the 
agricultural and horticultural industries, landscape contractors, and homeowners. Each municipality must 
develop its particular distribution and marketing strategy based on surveys of potential users and 
competing products. Some municipalities have chosen to market the product through a broker or 
distributor. Items such as product quality, selling price, storage, responsibility for unsold product, and 
other risk-sharing decisions should be included in any contracts. Promotional and demonstration 
programs are usually required to promote public attention and acceptance, and inform potential users of 
the product's potential use and availability. 

The distribution and marketing of processed wastewater biosolids is usually only done by larger 
municipalities (e.g. Portland, Newberg) that produce considerable amounts of biosolids. These 
municipalities usually have the resources to successfully develop a product market. The City of Molalla 
currently produces Class B biosolids and would need to further process the waste to achieve Class A. 
Class A material could be used directly by the City for fertilizing plantings in parks, at local schools and 
on other municipal property. Surplus could be given away to the public or farmers. 
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EPA-approved methods of achieving Class A biosolids include composting, irradiation and heat 
treatment. The City of Molalla lacks adequate space for composting, the public acceptance for irradiation, 
or an inexpensive energy source for heat treatment. With the current economic and regulatory climate, 
producing Class A biosolids is not cost-effective and this method is excluded from further consideration. 

Present Worth Analysis 
 
Estimated capital and O&M costs are compiled for biosolids storage, dewatering, holding, and disposal in 
Table 4.4.13.  
 

TABLE 4.4.13 
PRESENT WORTH COSTS FOR BIOSOLIDS MANAGEMENT ALTERNATIVES 

 

  
Drying Beds 

Class B 
Dewatering 
Screw Press  

Capital $3,065,700 $1,867,000 
O&M Present Worth $624,000 $402,000 
Salvage Value ($30,000) ($15,000) 
Disposal Present Value1   
Land Fill $3,900,000 $3,900,000 

Total Present Worth $7,559,700 $6,154,000 
1. Expansion of the City’s land application sites is recommended to reduce disposal costs. 

 
Matrix Evaluation 
 
A matrix rating system was employed to compare the alternatives. This rating system consists of a three-
point scale; three being the best and one the worst. Two or more alternatives may have the same rating for 
a particular parameter. The ratings for the matrix evaluation are summarized in Table 4.4.14. 

 
TABLE 4.4.14 

MATRIX EVALUATION BIOSOLIDS DISPOSAL ALTERNATIVES 
 

Parameter Drying Beds Dewatering 
Press  

Flexibility 2 3 
Reliability 2 3 
Operability 2 2 
Ability to Construct 2 3 
Environmental Factors 1 2 
Community Impact 2 3 
Expandability 2 2 

Total 13 18 
 

Biosolids Treatment, Storage, and Disposal Recommendation  
 
Based on the above analysis, the screw press with dry storage, with the option for land application and/or 
landfill option, is considered the highest-ranking alternative. Upon installation of the above 
recommendations, the City’s Biosolids Management Plan (BMP) should be updated. The City’s most 
recent BMP was developed in 2013. Biosolids production rates will increase over time as the City’s 
population grows. A long-term plan for disposing of the biosolids must be developed. Application sites 
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will need to be identified and expanded. When evaluating application sites, the topography, proximity to 
the WWTP, soils, vegetation, water resources, and other factors require close examination. Regulations 
pertaining to application sites and the land application of biosolids are available in OAR 340-050. 
 
4.5 Summary of Complete WWTP Alternatives 
 
WWTP and effluent disposal system improvements include upgrades to the influent screen, new grit 
removal system, conversion of part of the aerated lagoon to an influent flow equalization basin, upgrades 
to the transfer pump station, new four-cell SBR, lagoon sludge removal, disinfection systems, aerobic 
digester, biosolids processing facility, recycled water system improvements, and various other ancillary 
improvements. Tertiary filtration systems are required for the SBR option if a mass load increase is not 
approved (PS #1 and PS #2). Additional land for recycled water storage is required for potential permit 
scenarios PS #1, PS #2, and PS #3. A summary of capital costs for the complete WWTP alternatives, for 
each permit scenario, is included in Table 4.5.1 and Figure 4.5.1. Figure 4.5.1 illustrates total construction 
costs only. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



City of Molalla  Section 4 
Wastewater Facility and Collection System Master Plan Alternatives Considered 
 

   
The Dyer Partnership, Engineers and Planners, Inc. 4-82 
 

TABLE 4.5.1 
COMPLETE WWTP ALTERNATIVES 

 

Item 
Total Cost  

PS #1 
Total Cost  

PS #2 
Total Cost  

PS #3 
 Total Cost  

PS #4 
Influent Screen  $485,355   $485,355   $485,355   $485,355  
Grit Removal  $901,000   $901,000   $901,000   $901,000  
Flow Equalization Basin  $1,190,000   $1,190,000   $1,190,000   $1,190,000  
Transfer Pump Station  $844,000   $844,000   $844,000   $844,000  
SBR  $6,707,000   $6,707,000   $6,707,000   $6,707,000  
Tertiary Filtration  $2,387,000   $2,387,000   -   -  
Lagoon Desludging & Disposal  $3,875,000   $3,875,000   $3,875,000   $3,875,000  
Aerobic Digester  $3,332,000   $3,332,000   $3,332,000   $3,332,000  
Biosolids Processing Facility  $1,867,000   $1,867,000   $1,867,000   $1,867,000  
Disinfection (HS/UV)  $1,460,500   $1,460,500   $1,460,500   $1,460,500  
Recycled Water Storage Improvements  $3,348,857   $3,348,857   $3,348,857   $3,348,857  
Recycled Water Storage Expansion $13,478,000   $4,356,000   $4,356,000   -  
Recycled Water Irrigation Expansion   $2,010,000   $1,170,000   $1,110,000   $413,000  
Discharge Monitoring Station   $415,000   $415,000   $415,000   $415,000  
Misc. Equipment  $750,000   $750,000   $750,000   $750,000  
Effluent Pump Station Upgrade and Expansion  $697,000   $697,000   $697,000   $697,000  
Site Structures  $1,170,000   $1,170,000   $1,170,000   $1,170,000  
Site Improvements and Yard Piping  $2,519,000   $2,519,000   $2,519,000   $2,519,000  
      

 WWTP Construction Estimate Total $47,437,000  $37,475,000  $35,028,000   $29,975,000  
Engineering - Design - Bidding Services  $4,744,000   $3,748,000   $3,503,000   $2,998,000  

Engineering - Construction Services  $4,744,000   $3,748,000   $3,503,000   $2,998,000  
Land Acquisition   $1,500,000   $1,500,000   $1,500,000   -    

Value Analysis and Value Engineering  $225,000   $225,000   $225,000   $225,000  
Contingency (15%)  $7,116,000   $5,622,000   $5,255,000   $4,497,000  

Environmental Report  $125,000   $125,000   $125,000   $100,000  
Wetland Mitigation  $100,000   $100,000   $100,000   $100,000  

Review Fees  $15,000   $15,000   $15,000   $15,000  
Permitting  $150,000   $150,000   $150,000   $150,000  

Administration & Legal  $300,000   $300,000   $300,000   $150,000  
WWTP Total Project Estimate $66,456,000  $53,008,000  $49,704,000   $41,208,000  

1. Recycled water irrigation system costs are defined in Section 4.6. 
2. Land acquisition to accommodate recycled water storage expansion systems.  
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FIGURE 4.5.1 
COMPLETE WWTP ALTERNATIVES 

 

 

 $-

 $5,000,000

 $10,000,000

 $15,000,000

 $20,000,000

 $25,000,000

 $30,000,000

 $35,000,000

 $40,000,000

 $45,000,000

 $50,000,000

PS #1 PS #2 PS #3 PS #4

W
W

TP
 T

ot
al

 C
ap

ita
l C

os
t 

WWTP Alternative 

Complete WWTP Alternatives 

Recycled Water Storage
Expansion Systems

Site Improvements and Yard
Piping

Recycled Water Irrigation
Expansion Systems

Site Structures

Effluent Pump Station Expansion

Misc. Equipment

Discharge Monitoring Station
Improvements

Recycled Water Storage Bank
Stabilization & Improvements

Disinfection (UV/HS)

Biosolids Processing Facility

Tertiary Filtration

Aerobic Digester

Lagoon Desludging & Disposal

Biological System

Transfer Pump Station

Flow Equalization Basin

Grit Removal

Influent Screen













City of Molalla  Section 4 
Wastewater Facility and Collection System Master Plan Alternatives Considered 
 

   
The Dyer Partnership, Engineers and Planners, Inc. 4-89 
 

4.6 Effluent Disposal 
 
The method of effluent disposal is one of the most important issues facing the City of Molalla. The City 
must resolve effluent disposal capacity limitations and establish a long term plan for disposing of flows 
that are projected to almost double in the next 20 years. In the wintertime, the City frequently violates 
mass load restrictions when discharging to the Molalla River. During the summer, the City is unable to 
irrigate recycled water at rates necessary to satisfy a water balance.  
 
Effluent disposal recommendations summarized in this section are prepared for Permit Scenario (PS) #1, 
PS #2, PS #3, and PS #4.  
 
Future Quantity of Recycled Water 
 
The future quantity of recycled water has a tremendous impact on the viability of effluent disposal 
expansion options, and is consequently quantified herein. In 2043, average dry weather flows are 
projected to be approximately 1.9 MGD. Figure 4.6.1 illustrates the future quantity of dry weather 
flows (May – October).  

 
FIGURE 4.6.1 

FUTURE QUANTITY OF RECYCLED WATER 
 

 
 
Figure 4.6.2 shows the future quantity of recycled water, assuming that recycled water generated in 
October is stored in the facultative/storage lagoons and eventually discharged to the Molalla River 
during the winter months. This strategy is only pursuable if an appropriate mass load increase is 
approved.  
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FIGURE 4.6.2 
FUTURE QUANTITY OF RECYCLED WATER (OCTOBER HOLDING AND DISCHARGE)1 

 

 
1. Total quantity of recycled water generated from May 1 to September 31. Assumes treated 

wastewater is stored in lagoons in October and discharged to the Molalla River during the winter 
months. 

 
With an ability to discharge to the Molalla River in May (PS #2 and PS #4), when river conditions allow, 
the quantity of recycled water destined for land application is reduced even further.  
 
Recycled Water Land Application Area Requirements 
 
Recycled water land application area requirements are dependent on the pending NPDES Permit 
modification applications, and site characteristics, including, but not limited to: soil type, topography, 
depth to groundwater, land use, efficiency of irrigation operations, climate, and many other factors. 
Preliminary estimates for land application area requirements are further explored and defined in this 
section. Costs in this section are based on average land area requirements based on future flow conditions. 
 
Land Application Area PS #1 
 
This strategy assumes that all influent wastewater from May to October is destined for land application 
after treatment. PS #1 assumes that a mass load increase is not approved; therefore, excess water cannot 
be stored during the summer for eventual discharge to the Molalla River during the winter months, due to 
mass load restrictions. This scenario would require additional recycled water storage (approximately 35 
acres of pond surface area), as well as additional land area for recycled water irrigation (approximately 
400 to 650 acres) to accommodate future flows. Figure 4.6.3 illustrates the effluent disposal strategy for 
PS #1. 
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FIGURE 4.6.3 
EFFLUENT DISPOSAL PROCESS SCHEMATIC 

PS #1 
 

 

 
 
 
 

1. Required when discharging to Molalla River if suitable mass load increase is not approved. 
2. Existing Lagoons #1 and #2 plus recycled water storage expansion systems. 
 
Cost estimates for expanding force main systems to future irrigation sites, and installing irrigation 
equipment, are estimated in Table 4.6.1. Future costs of irrigation expansion systems are highly variable 
based on actual locations of recycled water irrigation sites, method of irrigation, site characteristics, and 
other factors. Cost estimates herein assume that recycled water force mains are extended to Site # 2, 3, 4, 
5, 6, 9, and 10, as illustrated in Figure 4.6.7. If different sites are selected or required, additional costs 
would be incurred.  
 

TABLE 4.6.1 
RECYCLED WATER IRRIGATION EXPANSION SYSTEMS 

PS #1 
 

Item Cost Estimate 
Force Main & Irrigation System Expansions $2,010,000 

 
Land Application Area PS #2 
 
This strategy is similar to the effluent disposal strategy adopted for PS #1, but takes into account the 
ability to discharge conditionally to outfall 001 during May. Discharging flows to the river during May 
reduces the overall area required for land application of recycled water and the future volume of recycled 
water storage. Based on 2043 flows, approximately 150 to 275 acres of additional land is required, along 
with an additional 10 acres (approximate surface area of expansion pond) of recycled water storage. 
Figure 4.6.4 illustrates the effluent disposal strategy for PS #2. 
 

FIGURE 4.6.4 
EFFLUENT DISPOSAL PROCESS SCHEMATIC 

PS #2 
 

 

 
 
 
 
1. Required when discharging to Molalla River outfall if suitable mass load increase is not approved. 
2. Discharge in May dependent on acceptable river conditions.  
3. Existing Lagoons #1 and #2 plus recycled water storage expansion systems. 
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Cost estimates for expanding force main systems to future irrigation sites, and installing irrigation 
equipment, are estimated in Table 4.6.2. Cost estimates assume that recycled water force mains are 
extended to site # 3, 4, and 5, as illustrated in Figure 4.6.7. Additional costs would be incurred if 
alternative sites are selected, or if the selected sites require significant setbacks, or result in unusable area. 
 

TABLE 4.6.2 
RECYCLED WATER IRRIGATION EXPANSION SYSTEMS 

PS #2 
 

Item Cost Estimate 
Force Main & Irrigation System Expansions $1,170,000 

 
Land Application Area PS #3 
 
This effluent disposal scenario assumes that DEQ authorizes a mass load increase for the Molalla River 
outfall, but discharge to the Molalla River is only allowed November - April. The exact mass load 
adjustment is unknown, but it is assumed that the mass load allocation is in alignment with Willamette 
Basin standards as well as future flow projections and additional flow contributions resulting from 
summer storage of effluent. Figure 4.6.5 illustrates the effluent disposal strategy for PS #3. 
 

FIGURE 4.6.5 
EFFLUENT DISPOSAL PROCESS SCHEMATIC 

PS #3 
 

 

 
 
 
 

 
 

1. Some flows are stored over the summer for eventual discharge to the Molalla River outfall during the winter months. 
2. Existing Lagoons #1 and #2 plus recycled water storage expansion systems. 
 
This option assumes a sensible expansion of area for land application of recycled water, along with some 
summer holding and eventual surface water discharge during the winter months. Estimated lagoon (i.e. 
recycled water storage) area and additional irrigation area requirements are projected for the planning 
period in Table 4.6.3.  
 

TABLE 4.6.3 
PROJECTED RECYCLED WATER STORAGE AND IRRIGATION AREA (2043) 

 
Additional Storage Area Additional Irrigation Area1 Molalla River Outfall  

(Acres) (Acres) (MGD)  
0 NP2 NP 
5 > 200 4.8 

10 > 100 5 
15 > 50 5.2 
20 0 5.3 
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1See note 
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1. Area based on ideal conditions. More area required to account for irrigation inefficiencies, setbacks, irrigation output 
during border months, etc.  

2. NP = not possible.  
 
The recommended alternative for PS #3 assumes the addition of 10 acres of land (approximate surface 
area of expansion pond) for recycled water storage, and between 100 to 250 acres for recycled water 
irrigation. Ranges are provided for land area requirements to take into account variability in irrigation 
efficiency, inconsistency in irrigation amounts during the border months, useable acreage based on 
setbacks, and other factors. Water balance calculations are included in Appendix D. A summary of the 
existing and future water balance is provided in Table 4.6.4.  

 
TABLE 4.6.4 

WATER BALANCE SUMMARY  
PS #3 

 

Year Flows (MGD) 
Molalla 
River 

Discharge1 
Facility Requirements (Acres)2 

 ADWF AWWF (MGD) Irrigation 
(ex) 

Irrigation 
(add) 

Storage 
(ex) 

Storage 
(add) 

2017 1.1 2.48 2.9 444.5 0 25 0 
2025 1.34 2.98 3.4 444.5 0 25 0 
2035 1.65 3.67 4.4 444.5 ~50 to 125 25 5 
2043 1.90 4.24 5.0 444.5 ~100 to 250 25 10 
1. Molalla River discharge assumes that October flows (or excess summer time flows) are stored in the lagoon and discharged 

over the winter months. 
2. Storage area (acres) represents total area at average water depth. Existing storage area indicated by (ex). Assumes existing 

lagoons are dredged and lined.  
 
Cost estimates for expanding force main systems to future irrigation sites, and installing irrigation 
equipment, are estimated in Table 4.6.5. Cost estimates assume that recycled water force mains are 
extended to site # 3, 4, and 5, as illustrated in Figure 4.6.7. Additional costs are anticipated if different 
sites are selected or required.  
 

TABLE 4.6.5 
RECYCLED WATER IRRIGATION EXPANSION SYSTEMS 

PS #3 
 

Item Cost Estimate 
Force Main & Irrigation System Expansions $1,110,000 

 
Land Application Area PS #4 
 
Ideally, the City is successful in securing all pending permit modifications to the NPDES Permit. With 
condition PS #4, the City will normally be able to discharge to the Molalla River from November through 
May (when river conditions allow); in all except the driest of years. River conditions in October are 
generally unfavorable for discharge, and also for land application of recycled water. Thus, to reduce labor 
associated for recycled water irrigation, final effluent generated in October will be stored in the storage 
ponds and discharged to the Molalla River over the winter months. Figure 4.6.6 summarizes the proposed 
effluent disposal strategy for PS #4.  
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FIGURE 4.6.6 
EFFLUENT DISPOSAL PROCESS SCHEMATIC  

PS #4 
 

 
1. October flows (or excess summertime flows) are stored in the storage ponds and eventually discharge to the Molalla River 

outfall during the winter months. 
2. Existing Lagoon #1 and #2. 
 
Given the above strategy, the projected facility requirements are summarized in Table 4.6.6. Water 
balance calculations are provided in Appendix D.  
  

TABLE 4.6.6 
WATER BALANCE SUMMARY  

PS #4 
 

Year Flows (MGD) 
Molalla 
River 

Discharge: 
Nov-May1 

Facility Requirements (Acres)2 

 ADWF AWWF (MGD) Irrigation 
(ex) 

Irrigation3 
(add) 

Lagoon 
(ex) 

Lagoon 
(add) 

2017 1.1 2.48 2.7 444.5 0 25 0 
2025 1.34 2.98 3.3 444.5 0 25 0 
2035 1.65 3.67 4.0 444.5 ~50 25 0 
2043 1.90 4.24 4.6 444.5 ~100 25 0 

1. Molalla River discharge assumes that October flows (or excess summertime flows) are stored in the lagoon and discharged 
over the winter months. 

2. Lagoon areas (acres) represent total area at average water depth. Existing lagoon area indicated by (ex). Assumes existing 
lagoons are dredged and lined. Irrigation acres are minimum based on estimates.  

3. City should secure land greater than values listed to introduce factor of safety into effluent disposal systems. 
 
To account for the anticipated flows during the 2043 planning period, the City will need to add another 
100 acres (approximately) of land for irrigation of recycled water. This assumes that May flows are 
discharged to the Molalla River, and October flows are stored in the lagoons and eventually discharged to 
the Molalla River during the winter months. Additional land reserves should be identified and secured, 
beyond the above requirements, to provide a contingency, redundancy, and to facilitate irrigation of 
recycled water in May during the driest of years when discharge to the Molalla River is not permitted.  
 
Cost estimates for expanding force main systems to future irrigation sites, and installing irrigation 
equipment, are estimated in Table 4.6.7. Cost estimates assume that recycled water force mains are 
extended to Site # 4 as illustrated in Figure 4.6.7. If different sites are selected or required, additional 
costs would be incurred. 
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TABLE 4.6.7 
RECYCLED WATER IRRIGATION EXPANSION SYSTEMS 

PS #4 
 

Item Cost Estimate 
Force Main & Irrigation System Expansions $413,000 

 
Future Land Application Area  
 
An overview of existing land application sites and future potential land application sites is provided in 
this section.  
 
The City will land apply recycled water in accordance with the DEQ approved RWUP. The City 
submitted an amended RWUP (The Dyer Partnership, 2018) to DEQ in 2018, based on Class C 
requirements. The DEQ approved the RWUP (The Dyer Partnership, 2018) on September 27, 2018. Table 
4.6.8 summarizes the existing useable acreage and recycled water capacity for each land application site; 
all based on Class C setbacks.  
 

TABLE 4.6.8 
SUMMARY OF LAND APPLICATION SITES (CLASS C) 

 
Site Useable Acreage (Acres) Recycled Water Capacity (MG) 
North Coleman Ranch Site  270 121.7 
South Coleman Ranch Site  163 74.7 
Cemetery Site  3.4 1.5 
WWTP Site 8.1 3.5 

Total 444.5 201.5 
 
The City will continue to apply Class C recycled water, even after the new WWTP is constructed, but will 
have an option for converting existing sites to Class B, in the future if desired. The new WWTP will be 
designed to target Class B standards (at minimum). Targeting the production of Class B recycled water 
reduces setbacks requirements, and increases the capacity of existing land application sites. Assuming 
Class B setbacks; the useable acreage increases to almost 500 acres, and the resulting capacity is 223 MG, 
assuming minimal irrigation occurs in May and October. Table 4.6.9 summarizes the useable acreage and 
corresponding recycled water capacity of existing land application sites, assuming the production and 
application of Class B recycled water.  

 
TABLE 4.6.9 

SUMMARY OF LAND APPLICATION SITES (CLASS B) 
 
Site Useable Acreage (Acres) Recycled Water Capacity (MG) 
North Coleman Ranch Site  287 129.4 
South Coleman Ranch Site  185 84.8 
Cemetery Site  6.6 3 
WWTP Site1 14 6.1 

Total 492.6 223.3 
1. Useable irrigation area at the WWTP will be reduced after construction of the new WWTP.  
 
As shown in the above tables, the majority of existing recycled water is land applied on to Coleman 
Ranch. While this is convenient and cost effective, if the agreement dissolves, or if problems arise with 
any of the irrigation sites that restrict or suspend irrigation amounts, the City lacks an insurance policy to 
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ensure satisfactory disposal of effluent. Therefore, immediately expanding effluent disposal systems is 
absolutely necessary.  
 
Figure 4.6.7 illustrates locations of potential future recycled water irrigation sites. Existing irrigation sites 
are shown for planning level purposes. For actual land application plans pertinent to existing DEQ 
approved land application sites, refer to the approved RWUP. Preliminary (potential) sites were selected 
based on their proximity to the WWTP and/or existing effluent/recycled water force main. Site selections 
summarized herein are not intended to imply site suitability and acceptability. Additionally, useable 
acreage values specified are preliminary, and prepared without an analysis of existing site conditions. 
Each site requires further investigatory work to determine suitability and actual useable acreage available 
for land application of recycled water. Factors that influence site selection include, but are not limited to: 
topography, geology, soils, depth to groundwater, land use, and several other factors. Future potential 
irrigation sites are separated into two phases, based solely on their location to existing recycled water 
infrastructure. Future submains are not shown in Figure 4.6.7, and will require further planning and 
design after sites are selected for use. 
 
In order to ensure the long-term sustainability of the City’s effluent disposal systems, the City should also 
weigh the pros and cons of purchasing property for irrigation of recycled water. Property ownership 
increases the long-term security and dependability of effluent disposal systems; and eliminates the 
potential loss of property arising from changes in private landowner land use objectives. The primary 
disadvantage of property ownership is the capital costs associated with property acquisition. Historical 
and comparable sales records from Clackamas County were analyzed to develop a planning level cost 
estimate for property acquisition. Parcels ranging from 40 to 100 acres in the proximity of the WWTP 
and/or recycled/effluent force main, although highly variable, recently sold for $10,000 to $14,000 per 
acre.   
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Winter Surface Water Discharge (Molalla River) 
 
The NPDES Permit will require two permit modification applications; one of which is currently 
undergoing DEQ review, and a future permit modification application that will be submitted to DEQ 
when the new WWTP is constructed based on future flows.  
 
Proposed Permit Modification Application #1 

The City recently submitted an NPDES Permit modification application based on the Willamette Basin 
standards and flow data from the existing WWTPs 2007 design documents. The NPDES Permit should be 
based on the Willamette Basin standards of 30 mg/L BOD5/TSS (monthly) and 45 mg/L BOD5/TSS 
(weekly). Flows from the 2007 design documents are presented in Table 4.6.10. 
 

TABLE 4.6.10 
2007 DESIGN DOCUMENT FLOWS 

 
Parameter 2005 (MGD) 2015 (MGD) 2025 (MGD) 

ADWF 0.8 1.1 1.4 
MMDWF 1.28 1.7 2.3 
AWWF 1.3 2.3 3.0 

MMWWF 2.04 3.1 4.1 
PDF 7.06 8.5 10.3 

1. Derived from Tetra Tech/KCM 2007 Wastewater Treatment Plant 
Improvements Drawings. 

 
The interim permit limits should be based on the following: 
 

1. May 1 through October 31: During this period the permittee must comply with the limits 
in Table 4.6.7 while discharging to waters of the state. Discharge may not commence 
until gauged stream flow exceeds 350-cfs and will cease when the average stream flow 
for the previous seven-day-period is less than 350-cfs.  
 

2. November 1 through April 30: During this time period the permittee must comply with 
the limits in Table 4.6.11 while discharging to waters of the state. 
 

3. During the term of this permit, the effluent quality must comply with the limits in the 
following table: 
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TABLE 4.6.11 
PROPOSED NPDES PERMIT LIMITS 

 

Parameter Units Average 
Monthly Average Weekly Daily 

Maximum 

BOD5 (May 1 – October 31) 
mg/L 10 15 - 

lbs/day 190 290 380 
% removal 85 - - 

TSS (May 1 – October 31) 
mg/L 10 10 - 

lbs/day 190 290 380 
% removal 85 - - 

BOD5 (November 1 – April 30) 
mg/L 30 45 - 

lbs/day 1000 1500 2000 
% 85 - - 

TSS (November 1 – April 30) 
mg/L 30 45 - 

lbs/day 1000 1500 2000 
% 85 - - 

pHb SU Between 6.0 and 9.0 
Design Effluent Flow 
Dry Season MGD 2.30 - - 

Design Effluent Flow 
Wet Season MGD 4.10   

Total Residual Chlorinec mg/L 0.07 - 0.18 
E. coliad MPN/100 ml 126 - 406 
Ammonia mg/L 16.7 - 25.9 
Excess Thermal Load (May) Shall not exceed a 7-day moving average of the daily excess 

thermal loads of 77.95 million kcals/day. 
Excess Thermal Load (June) Shall not exceed a 7-day moving average of the daily excess 

thermal loads of 72.38 million kcals/day. 
Excess Thermal Load (July, 
August, September) 

No Thermal Load Available – Effluent temperature must be 
less than 16°C. 

Excess Thermal Load (October) Shall not exceed a 7-day moving average of the daily excess 
thermal loads of 42.43 million kcals/day. 

Dilution 
Discharge may not commence until gauged stream flow 
exceeds 350-cfs and will cease when the average stream flow 
for the previous seven-day-period is less than 350-cfs. 

Notes: 
a. No single E. coli sample may exceed 406 organisms per 100 mL. The permittee may take at 

least 5 consecutive re-samples at 4-hour intervals beginning within 48 hours after the original 
sample was taken and the geometric mean of the 5 re-samples is less than or equal to 126 E. 
coli organisms/100 mL to demonstrate compliance with the limit. 

b. May not be outside the range of 6.0 to 9.0 S.U. 
c. DEQ has established a minimum Quantitation Limit of 0.05 mg/L for Total Residual Chlorine. In 

cases where the average monthly or maximum daily limit for Total Residual Chlorine is lower 
than the Quantitation Limit, DEQ will use the reported Quantitation Limit as the compliance 
evaluation level. 

d. Reported as a monthly geometric mean. 
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4. Additional information for the limits in the previous table. 

a. The BOD5 concentration limits are considered equivalent to the minimum design 
criteria for BOD5 specified in OAR Chapter 340, Division 41.  
 

b. Mass Load limits for winter time discharge are based on 4.10 MGD. Mass load 
limits for the summer time are based on 2.3 MGD. 

 
Proposed Permit Modification Application #2 

Critical elements of the proposed future permit, based upon future flows, are summarized below and in 
Table 4.6.12. 
  

1. May 1 through October 31: During this period the permittee must comply with the limits 
in Table 4.6.12 while discharging to waters of the state. Discharge may not commence 
until gauged stream flow exceeds 350-cfs and will cease when the average stream flow 
for the previous seven-day-period is less than 350-cfs.  

2. November 1 through April 30: During this time period the permittee must comply with 
the limits in Table 4.6.12 while discharging to waters of the state. 

3. During the term of this permit, the effluent quality must comply with the limits in the 
following table: 
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TABLE 4.6.12 
FUTURE POTENTIAL NPDES PERMIT 

 

Parameter Units Average 
Monthly Average Weekly Daily 

Maximum 

BOD5 (May 1 – October 31) 
mg/L 10 15 - 

lbs/day 271 407 542 
% removal 85 - - 

TSS (May 1 – October 31) 
mg/L 10 10  

lbs/day 271 407 542 
% removal 85 - - 

BOD5 (November 1 – April 30) 
mg/L 30 45 - 

lbs/day 1326 1989 2652 
% 85 - - 

TSS (November 1 – April 30) 
mg/L 30 45 - 

lbs/day 1326 1989 2652 
% 85 -  

pHb SU Between 6.0 and 9.0 
Design Effluent Flow 
Dry Season MGD 3.25 - - 

Design Effluent Flow 
Wet Season MGD 5.30 - - 

Total Residual Chlorinec mg/L 0.07 - 0.18 
E. coliad MPN/100 ml 126 - 406 
Ammonia mg/L 16.7 - 25.9 

Excess Thermal Load (May) Shall not exceed a 7-day moving average of the daily excess 
thermal loads of 77.95 million kcals/day. 

Excess Thermal Load (June) Shall not exceed a 7-day moving average of the daily excess 
thermal loads of 72.38 million kcals/day. 

Excess Thermal Load (July, 
August, September) 

No Thermal Load Available – Effluent temperature must be less 
than 16°C. 

Excess Thermal Load (October) Shall not exceed a 7-day moving average of the daily excess 
thermal loads of 42.43 million kcals/day. 

Dilution 
Discharge may not commence until gauged stream flow exceeds 
350-cfs and will cease when the average stream flow for the 
previous seven-day-period is less than 350-cfs. 

Notes: 
a. No single E. coli sample may exceed 406 organisms per 100 mL. The permittee may take at least 

5 consecutive re-samples at 4-hour intervals beginning within 48 hours after the original sample 
was taken and the geometric mean of the 5 re-samples is less than or equal to 126 E. coli 
organisms/100 mL to demonstrate compliance with the limit. 

b. May not be outside the range of 6.0 to 9.0 S.U. 
c. DEQ has established a minimum Quantitation Limit of 0.05 mg/L for Total Residual Chlorine. In 

cases where the average monthly or maximum daily limit for Total Residual Chlorine is lower than 
the Quantitation Limit, DEQ will use the reported Quantitation Limit as the compliance evaluation 
level. 

d. Reported as a monthly geometric mean. 
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4. Additional information for the limits in the above table. 
 
a. The BOD5 concentration limits are considered equivalent to the minimum design 

criteria for BOD5 specified in OAR Chapter 340, Division 41.  
 

b. Mass load limits for summer time discharge are based on 3.25 MGD. 
 

c. Mass load limits for winter time discharge are based on 5.30 MGD.
 
4.7 Phasing 
 
The City of Molalla’s population is projected to steadily increase, generally in congruence with historical 
trends, over the next twenty years. To more closely align the capital improvements with the population 
trajectory, the recommended collection and WWTP improvements were evaluated on their ability to 
incorporate phasing into their construction sequencing. Phasing options will be contingent upon the 
outcome of the permit modification application. Preliminary phasing considerations are summarized 
below. 

• Lagoon Dredging, Dewatering, and Disposal 
 

Lagoon dredging should begin immediately, based on financial capabilities, to address severe 
storage deficiencies and treatment limitations. Dredging will also be required once the lagoons 
are converted to recycled water storage ponds. 
 

• Collection System Improvements 
 
I/I reduction can be phased based on identified needs and as funding is allocated. Collection 
system improvements can be phased over the next several years. Collection system improvement 
projects are separated into three phases and prioritized based on severity of deficiencies.  

 
• WWTP Improvements 

 
The influent fine screen expansion can be completed immediately based on funding availability. 
The grit removal system, influent flow equalization conversion, transfer pump station upgrades, 
SBR, tertiary filtration (PS #1 or PS #2), disinfection systems, aerobic digester, biosolids 
dewatering facilities, all have limited phasing opportunities. The improvements would likely 
consist of a comprehensive WWTP upgrade project. 
 

• Recycled Water Storage 
 
Conversion of lagoon #1 and #2 into recycled water storage systems will occur during the WWTP 
improvements project. Recycled water expansion systems, for PS #1, PS #2, and PS #3, can be 
phased in based on actual flows, impacts of collection system improvement projects, and actual 
population growth. However, land acquisition, to accommodate recycled water storage expansion 
systems for PS #1, PS #2, and PS #3, should commence prior to actual construction of the 
WWTP improvement projects.  
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• Recycled Water Land Application Sites 
 
Regardless of the future permit condition (PS #1 – PS #4), the City should begin to immediately  
evaluate and secure land for the application of recycled water. The amount of land required, and 
the rate at which land is identified and allocated, is directly proportional to the land required as 
specified in previous sections. In general, for all permit scenarios, eventually the rate of recycled 
water land expansion should outpace but follow the population trajectory.  
 

• Biosolids Land Application 
 
The City’s Biosolids Management Plan should be updated to expand land available for biosolids 
application. To reduce biosolids disposal costs, land area should be expanded immediately, as 
available land is currently deficient. Eventually, however, the expansion of land application sites 
could follow demand due to population growth.  
 

4.8 Operation and Maintenance 
 

Preliminary O&M cost estimates for the recommended collection and WWTP improvements were 
developed for the 2043 planning year. Successful completion of I/I reduction projects will theoretically 
result in reduced wastewater flows, correlating to a decrease in electrical and operational costs associated 
with collection system and WWTP systems. O&M costs for the influent fine screen expansion, grit 
removal, SBR, tertiary treatment systems (if required) disinfection systems, aerobic digester, biosolids 
management systems, are summarized in Table 4.8.1, below.  

The existing tertiary treatment systems, disinfection systems, and aerated lagoon aerators will be 
abandoned and demolished as part of the WWTP improvements. Accordingly, the O&M costs associated 
with these systems will be deducted from the City’s current expenditures. O&M cost estimates are for 
preliminary purposes. Costs include equipment repair and replacement expenditures for short lived assets.  

TABLE 4.8.1 
SUMMARY OF ANNUAL O&M COST ESTIMATES (2043) 

 

Item 
Annual Cost  

PS #1 
Annual Cost  

PS #2 
Annual Cost  

PS #3 
Annual Cost  

PS #4 
Influent Screen $20,000 $20,000 $20,000 $20,000 
Grit Removal $14,000 $14,000 $14,000 $14,000 
Transfer Pump Station $44,012 $44,012 $44,012 $44,012 
SBR $159,000 $159,000 $159,000 $159,000 
Tertiary Filters $17,000 $17,000 - - 
Effluent Pump Station $136,756 $136,756 $136,756 $136,756 
Aerobic Digester $105,000 $105,000 $105,000 $105,000 
Biosolids Processing Facility $28,000 $28,000 $28,000 $28,000 
Disinfection (HS/UV) $41,000 $41,000 $41,000 $41,000 
Biosolids Disposal $267,038 $267,038 $267,038 $267,038 
Effluent Disposal / Land Application $350,000 $300,000 $300,000 $250,000 
     
 WWTP Annual O&M Estimate Total $1,182,000 $1,132,000 $1,115,000 $1,065,000 
 WWTP 20 Yr Present Worth (3.2%) $17,264,000 $16,534,000 $16,286,000 $15,555,000 

 
Future O&M expenditures for land application/irrigation systems are a function of the NPDES permit and 
the amount of recycled water that must be land applied.  Generally, as the area of land required is 
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increased, O&M costs follow suit. O&M expenditures will vary based on the location of land application 
sites, irrigation methods, and other variables. City staff estimates that current O&M expenditures during 
the irrigation season are approximately $90,000 per year, excluding disinfection costs (chemical costs). 
However, the costs are provided with the caveat that they are not entirely inclusive because in past years 
the City has not always irrigated at amounts necessary to satisfy a water balance. With that in mind, cost 
estimates for irrigation O&M are provided at a lower confidence level and based entirely on historical 
dollars per volume of recycled water irrigated.  

4.9 Short Lived Assets 
 
A reserve fund should be established to fund equipment repair and replacement needs over the anticipated 
twenty-year life of the WWTP. Estimated equipment repair, rehabilitation, and replacement expenditures 
for a twenty-year planning period are summarized in Table 4.9.1. Items listed include existing wastewater 
treatment plant systems. Long-term capital financing facilities are excluded from the estimates. Refer to 
Appendix C for a detailed breakdown of short lived assets.  

 
TABLE 4.9.1 

SUMMARY OF SHORT LIVED ASSETS 
 

Item 
 Annual Cost  

PS #1 & PS #2 
 Annual Cost  

PS #3 & PS #4 
Influent Screen $6,000 $6,000 
Grit System $8,567 $8,567 
Transfer Pump Station $4,600 $4,600 
SBR $18,733 $18,733 
Tertiary Filtration (PS #1 & PS #2) $7,630 - 
UV/HS Disinfection $6,467 $6,467 
Effluent Pump Station $10,333 $10,333 
Aerobic Digesters $3,033 $3,033 
Biosolids Screw Press Systems $5,000 $5,000 
Misc. Instrumentation and Controls $20,133 $20,133 

   
WWTP Annual Short Lived Asset Total $90,000 $82,000 
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This section summarizes the recommended improvements to provide adequate conveyance, treatment, 
and effluent disposal capacity to serve the City of Molalla’s needs through the year 2043. The project 
descriptions, costs, and timing are intended to serve as the basis for a Capital Improvement Plan (CIP) for 
implementing the necessary improvements.  
 
Wastewater collection and treatment system improvements are scheduled in three phases. Phase 1 
improvements will consist of high priority collection system improvement projects and Wastewater 
Treatment Plant (WWTP) improvements to ultimately establish compliance with the City’s NPDES 
Permit. Phase 2 and Phase 3 improvements will be comprised of collection system Inflow and Infiltration 
(I/I) repair projects, increasing conveyance capacity, upgrading pump stations, expanding effluent 
disposal systems, and expanding biosolids disposal sites.  
 
With the pending permit modification applications, the recommended plans summarized herein, are 
developed for four potential Permit Scenarios (PS #1, PS #2, PS #3, and PS #4), as previously depicted 
and defined in Section 4 and Figure 4.0.1.  
 
5.1 Future Flow and Load Projections 
 
The future flows and loadings are presented in Table 5.1.1, below. For comparative purposes, the table 
also includes the current facility’s design flows. 
 

TABLE 5.1.1 
WASTEWATER FLOWS AND LOADS 

 
PARAMETER 2017 2043 
Population 9,939 16,977 
Base Sewage 0.89 MGD 90 gpcd 1.52 MGD 
Base Infiltration 0.22 MGD 23 gpcd 0.38 MGD 
AAF 1.85 MGD 186 gpcd 3.16 MGD 
ADWF 1.11 MGD 112 gpcd 1.90 MGD 
AWWF 2.48 MGD 249 gpcd 4.24 MGD 
MMDWF10 1.91 MGD 192 gpcd 3.25 MGD 
MMWWF5 3.21 MGD 312 gpcd 5.30 MGD 
Peak Average Week 4.51 MGD 401 gpcd 6.80 MGD 
PDAF5 6.62 MGD 524 gpcd 8.91 MGD 
PIF 9.7 MGD 735 gpcd 12.48 MGD 

 
TABLE 5.1.2 

WASTEWATER TREATMENT DESIGN VALUES (2043) 
 

  Flow BOD5 TSS 
  MGD mg/L ppd mg/L ppd 
AAF 3.16 126 3,310 133 3,500 
MMDWF10 3.25 144 3,900 143 3,870 
MMWWF5 5.30 60 2,630 68 3,020 
PDAF 8.91 n/a n/a n/a n/a 
PIF 12.48 n/a n/a n/a n/a 
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5.2 Existing Collection System Improvements 
 
Smoke testing was performed by The Dyer Partnership Engineers & Planners, Inc. (October, 2017) to 
identify potential deficiencies that allow I/I into the collection system. Flow mapping was also conducted 
(January, 2018) to determine the quantity and sources of extraneous water that enters the sewer collection 
system. 
 
Analysis of the results from smoke testing and flow mapping revealed several locations where 
improvements to the collection system are required to enable the collection and treatment system to 
handle current and future flows. Successful resolution of deficiencies should reduce collection system 
peak flows and help minimize future WWTP capital and operational expenditures. It is recommended that 
the City continue to identify and correct I/I in the existing collection system, in accordance with the 
procedures outlined below.  
 

1. The City should implement a TV program for the entire collection system over a five-
year period (20% per year) and continue to repeat the TVing at five-year intervals. 

 
2. Serious maintenance and repair issues should be identified in the I/I inspection program 

and be corrected as funding becomes available. Collection system improvement projects 
are categorized into three phases (summarized below).  

 
3. A new Sewer System Evaluation survey (SSE) should be completed at least every ten 

years. A SSE should include: line grit removal and cleaning, inspection of the lines with 
TV camera, physical inspection of manholes, performance of flow testing at structures, 
smoke testing of lines, mapping of results, development of I/I repair capital improvement 
projects and performance of a cost-effective analysis.  

  
It is recommended that the proposed collection system improvement projects be completed in three 
phases, based on the severity of the deficiencies. Phase 1 projects will be completed in the next five years. 
Phase 2 projects will be completed in years 5-10, and Phase 3 projects will be scheduled to occur in years 
10-20. A summary of the proposed projects is provided below. Cost estimates are summarized in Section 
5.8. The I/I removal projects assume complete sanitary sewer replacement, including piping, manholes, 
and service laterals, all to ensure that all sources of I/I are addressed. 

 
• Phase 1 

o Project 1. Replace/Rehabilitate existing 8-inch sewer along Fenton Avenue from 
TL_B_19 to TL_B_20.  

o Project 2. Replace/Rehabilitate existing 8-inch sewer along Patrol St. from TL_B_2 to 
TL_B_27. 

o Project 3. Replace/Rehabilitate existing 8-inch sewer along Lola Avenue from TL_A_33 
to TL_A_25. 

o Project 4. Replace/Rehabilitate existing 8-inch sewer from TL_A_22 to TL_A_21 along 
East 2nd to TL_A_16 on Eckerd Avenue.  

o Project 5. Replace/Rehabilitate existing 8-inch sewer along S. Swiegle from BC_A3_17 
to BC_A3_7. 

o Project 6. Replace/Rehabilitate existing 8-inch sewer beginning at the S. Molalla Pump 
Station, continuing to manhole BC_A1_2, and terminating at the clean-out located east of 
manhole BC_A1_3. Additional smoke testing and TVing is recommended. A portion of 
this sewer line extends into an abandoned subdivision that presents a higher risk of 
infiltration and inflow. 
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o Project 7. Replace/Rehabilitate existing 8-inch sewer along Fenton Avenue from 
TL_B_20 to TL_B_22. 

• Phase 2 
o Project 8. Replace/Rehabilitate existing 8-inch sewer along East Main Street from 

TL_A_48 to TL_A_28. 
o Project 9. Replace/Rehabilitate existing 8-inch sewer along Berkley Avenue from 

BC_A3_18 to clean-out located south of BC_A3_14 near East 5th St. 
o Project 10. Replace/Rehabilitate existing 8-inch sewer beginning at manhole BC_A3_21 

and continuing south on Metzler to BC_A3_2, terminating at clean-out at the intersection 
of Metzler and West 4th Street. 

o Project 11. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_21 and 
continuing east on Kimberly Ct until terminating at TL_B_24.  

• Phase 3 
o Project 12. Replace/Rehabilitate existing 8-inch sewer beginning at BC_A3_16 along S. 

Molalla Avenue, continuing south to BC_A3_3, and continuing south until the clean-out 
in Fox Park (former High School site). Scope of work will include an evaluation of 
service laterals extending east on 2nd Street. 

o Project 13. Replace/Rehabilitate existing 8-inch sewer beginning at TL_A2_6, 
continuing south on S. Cole Avenue until TL_A2_4, and then continuing east on East 7th 
Street until terminating at the clean-out east of manhole TL_A2_5.  

o Project 14. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_2 along North 
Cole Avenue, and terminating at the clean-out south of TL_B_31. 

o Project 15. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_29 along 
Garden Court until TL_B_4.  

o Project 16. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_8 along Oak 
Street, and continuing to clean-out east of TL_B_12.  

o Project 17. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_8 on East 
Heintz Street to TL_B_9, continuing to TL_B_10 on East Park Avenue.  

o Project 18. Replace/Rehabilitate existing 8-inch sewer beginning at BC_B_1 along South 
Molalla Forest Road to BC_B_18. Includes 8” sewer line extending west to BC_B_10. 

o Project 19. Replace/Rehabilitate existing 8-inch sewer beginning at BC_C_71 along 
Meadowlawn Place to BC_C_59.  

o Project 20. Replace/Rehabilitate existing 8-inch sewer beginning at TL_A1_5, 
continuing to TL_A1_1 on East 8th Street, continuing east on East 8th Street until 
TL_A1_6, and then terminating at the clean-out at the end of Mathias Court. Additional 
inspections and TVing is required in subbasin TL_A1 to determine ultimate scope of 
repairs/replacement work.  

o Project 21. Replace/Rehabilitate existing 8-inch sewer beginning at TL_C2_11 along 
Explorer Avenue, continuing to TL_C2_6 along Escort Street, continuing to TL_C2_5 
along Bronco Avenue, and continuing along Glory Ln to TL_C2_1. Scope of work shall 
also include replace/rehabilitate existing 8-inch sewer beginning at TL_C2_15 along 
Probe Street terminating at TL_C2_16. Additional inspections and TVing is required in 
sub basin TL_C2 to determine ultimate scope of repair/replacement work. 

 
After substantial completion of high-priority I/I reduction work, the City should re-evaluate influent 
WWTP flows and amend the flows in this Wastewater Facility and Collection System Master Plan 
(WWFCSMP), as necessary, based on the results of the I/I improvement work.  
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5.3 Pump Station Improvements 
 
The collection system includes five small pump stations. An analysis of each pump station was conducted 
to identify deficiencies and recommend improvements, if necessary, during the planning period. Based on 
pump station assessments summarized in Section 2, future improvements are necessary for all of the 
pump stations. Costs for pump station improvements are summarized in Section 5.8. 
 
South Molalla Pump Station 
 
The South Molalla Pump Station is old and introduces an increasing risk of failure and subsequent 
overflows to Bear Creek. The wet well is structurally deficient. The pump station is hydraulically 
overloaded. Constructing a new pump station, with a new wet well and new force main, is recommended 
as Phase 1 improvements. Phase 1 improvements are schedule to occur within the next five years. 
 
Taurus Street Pump Station  
 
The existing pumps introduce significant operational and maintenance difficulties and operational 
expenditures. Installing a new submersible pump station is recommended. The existing wet well will be 
re-used. Based on the City’s budget and other priorities, upgrades to the Taurus Pump Station are 
classified as Phase 2 improvements, schedule to occur between years 5-10. 
 
Stowers, Steelhead & Coho, and East 5th & South Cole Pump Stations 
 
Pump station improvements to the Stowers, Steelhead & Coho, and East 5th & South Cole Pump Stations 
will also be required during the planning period. The pump stations will require new pumps, control 
upgrades, Supervisory Control and Data Acquisition (SCADA) systems, and wet well rehabilitation work. 
Improvements to these pump stations are considered Phase 2, and planned for years 5-10.  
 
5.4 Collection System Expansion 
 
An analysis of future expansion requirements of the collection system involved identifying likely areas of 
expansion and determining the probable impacts of expansion on the existing system. Future growth will 
occur within the City’s Urban Growth Boundary (UGB). The City is currently void of large tracts of 
developable land within the UGB. New connections to the existing gravity sewer system will primarily 
occur by providing service to vacant lots dispersed throughout the UGB. It is recommended that the City 
provide sewer service as required for future development without further analysis because it is consistent 
with the City’s Comprehensive Development Plan.  
 
5.5 WWTP Improvements and Expansion 
 
The existing flows and loads exceed the capacity of the existing WWTP, and the WWTP cannot meet 
current NPDES Permit requirements on a consistent basis. The recommendation is to construct a new 
WWTP with the capacity to meet current and future projected flows for the year 2043.  
 
Improvements to the WWTP are contingent upon the pending permit modification applications. If a mass 
load increase is approved (PS #3 and PS #4), the WWTP improvements will consist of a new influent fine 
screen, new grit removal system, new influent flow equalization basin (the existing aerated lagoon would 
be modified and serve as an Equalization Basin (EQ) basin), new Sequencing Batch Reactors (SBR) 
biological treatment system, new aerobic digester, new biosolids screw press, and a new 



City of Molalla  Section 5 
Wastewater Facility and Collection System Master Plan Recommended Plan 
 

    
The Dyer Partnership, Engineers and Planners, Inc. Draft 5-5 
 

Ultraviolet/Hypochlorite Solution (UV/HS) disinfection system. If a mass load increase is not approved 
(PS #1 and PS #2) by Oregon Department of Environmental Quality (DEQ), in addition to the previously 
listed process items, a tertiary filtration system will be installed to facilitate Biochemical Oxygen Demand 
(BOD5) and Total Suspended Solids (TSS) concentration limits to avoid mass load exceedances.  
 
Recycled water storage and land application system requirements will vary tremendously based on the 
outcome of the pending permit modification applications. If DEQ allows the City to discharge to the 
Molalla River during the summer months when river conditions allow, typically in May, then using the 
existing facultative lagoons for recycled water storage will satisfy storage requirements. Under this 
scenario, the existing facultative Lagoons #1 and #2 will serve as recycled water storage ponds, to balance 
difference between the generation and use of recycled water. If the permit remains in its current condition, 
in that discharging to the Molalla River is only allowed between November 1 and April 30, then 
additional storage for recycled water is required.  
 
Plan views of the proposed wastewater treatment plant expansion scenarios were previously provided in 
Section 4. A more detailed summary of each improvement is summarized below, and in Tables 5.5.1, 
5.5.2, and 5.5.3.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



City of Molalla  Section 5 
Wastewater Facility and Collection System Master Plan Recommended Plan 
 

    
The Dyer Partnership, Engineers and Planners, Inc. Draft 5-6 
 

TABLE 5.5.1 
PLANNING LEVEL DESIGN DATA 

 
Item Description / Design Data 
Influent Fine Screen Mechanical Fine Screen 1/4-inch, screen washing, compaction 
       Quantity 2 (1 existing, 1 new) 
       Capacity, Each 9.25 MGD 
       Bypass Bar screen - manually cleaned 
  

 
  

  Flow Measurement Parshall Flume 
  

 
  

 Influent Sampler Issco 
   
Grit Removal Vortex Grit Removal 12.5 MGD (360 deg chamber) 
       Upper Chamber Diameter 12’ 
       Upper Chamber Depth 6’-8” 
       Lower Chamber Diameter 5’ (minimum) 
       Lower Chamber Depth 6’-8” (minimum) 
       Inlet & Outlet Channel Width 3’ 
  

 
  

  Grit Pump 250 GPM 
  

 
  

Influent Flow EQ1 Basin Dimensions   
       Size (bottom of basin) 100 ft by 54 ft 
       Side Slopes (horiz:vert) 2:1 
       Maximum Side Water Depth 10 ft w/ 2 ft freeboard 
  

 
  

  Basin Volume 0.65 MG 
  

 
  

  Basin Liner Concrete (new) 
  

 
  

Transfer Pump Station Pumps   
       Type Centrifugal submersible w/ VFDs 
       Quantity Three 
       Horsepower, each 85 hp 
       Capacity 8.9 MGD 
  

 
  

  Discharge Force Main   
       Size, Qty 18-inch, 2 
       Length 2,200-feet2 
   
SBR Four Basins 8.9 MGD (Total Capacity) 
      Basin Dimensions (Internal) 113’ x 38’ x 18’ (Qty 4) 
      Blowers, Qty Three 
      Blowers, scfm 890 scfm @ 8.91 psig 
      WAS Pumps, Qty Four 
      WAS Pumps, capacity 110 GPM 
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TABLE 5.5.1 
PLANNING LEVEL DESIGN DATA (CONT.) 

 
Item Description / Design Data 
Recycled Water Storage3 Dimensions   
Lagoon #1      Surface Area 11.4 acres at 6 ft water depth 
       Maximum Depth 12 ft with 3 ft freeboard 
       Working Depth 9 ft 
     
  Volume 137 acre-feet (45 MG) 
     
  Basin Liner Hypalon Liner (new) 
     
  Outlet   
       Size 10-inch 
       Type Adjustable 
     
Recycled Water Storage3 Dimensions   
Lagoon #2      Surface Area 13.6 acres at 6 ft water depth 
       Maximum Depth 12 ft with 3 ft freeboard 
       Working Depth 9 ft 
     
  Volume 163 acre-feet (53 MG) 
     
  Basin Liner Hypalon Liner (new) 
     
  Outlet   
       Size 10-inch 
       Type Adjustable 
   
Disinfection Winter Disinfection UV (low pressure, high intensity) 
 Summer Disinfection Sodium Hypochlorite 
   
Effluent Pump Station Pumps   
       Type Vertical turbine 
       Quantity 3 new 
       Horsepower, each 300 hp 
       Capacity, each 5 MGD  
     
  Discharge Force Main   
       Size 24-inches 
       Length Five miles 
   
Controls SCADA Entire WWTP 
   
Standby Power Generator Sets   
       Type Diesel 
       Size 750 kW (new), 500 kW (new) 
       Transfer Switch Automatic 
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TABLE 5.5.1 
PLANNING LEVEL DESIGN DATA (CONT.) 

 
Item Description / Design Data 
Discharge Monitoring Station Effluent Sampler   
       Type Flow paced 
     
  Instrumentation   
       Type Temp, DO 
     
  Flow Measurement   
       Type Electromagnetic 
       Size 12-inch 
   
Molalla River Outfall Material HDPE 
  Size 24-inch 
  Length 23-feet 
     
  Diffuser Design   
       Number of Ports, Type 3, Duckbill 
       Diameter of Ports 8-inches 
       Minimum Summer Submergence 1-inch 
       Minimum Winter Submergence 12-inches 
   

1. Existing aerated lagoon to be converted to influent flow equalization basin. 
2. Transfer pump force main will be extended to new WWTP. Exact length and hydraulics to be determined during pre-design. 
3. Existing lagoons will be dredged and lined prior to using them for recycled water storage.  
 
If a suitable mass load increase is not approved, then a tertiary filter is required to achieve effluent BOD5 
and TSS concentration limits. Table 5.5.2 lists planning level design data for a tertiary filtration system 
sized for complete redundancy. 
 

TABLE 5.5.2 
PLANNING LEVEL DESIGN DATA  

TERTIARY FILTRATION 
PS #1 AND PS #2 

 
Item Description / Design Data 
Tertiary Filtration Tertiary Filtration   
      Type Rotating Disk filter 
      Number 2 (1 duty/1 standby) 
      Capacity, each 10.7 MGD 
      Total Filter Area Per Unit, ft2 1,800 
      Number Discs Per Unit 22 
      Media Pore Size, µm 10 
      Level Control Yes 
      Turbidimeters Yes 
      Effluent Quality < 4 - 5 mg/L TSS 
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If the City is unable to secure an ability to discharge to the Molalla River when river conditions allow, or 
if a mass load increase is not granted, then additional recycled water storage is necessary to satisfy a 
water balance. River conditions in May, due to frequent rainfall and snowmelt, are usually adequate to 
support discharge without adversely impacting water quality. Table 5.5.3 provides planning level design 
data for expanding recycled water storage systems if the permit continues to not allow discharge to the 
Molalla River during the summer months.  
 

TABLE 5.5.3 
PLANNING LEVEL DESIGN DATA  

RECYLCED WATER STORAGE EXPANSION SYSTEMS 
PS #1, PS #2, AND PS #3 

 
Item Description / Design Data 
Recycled Water Storage Expansion (PS #1) Dimensions   
      Surface Area1 35 acres  
      Maximum Depth 12 ft with 3 ft freeboard 
      Working Depth 9 ft 
    
 Volume 420 acre-feet (137 MG) 
    
 Basin Liner Hypalon Liner 
    
Recycled Water Storage Expansion (PS #2 & PS #3) Dimensions   
      Surface Area1 10 acres  
      Maximum Depth 12 ft with 3 ft freeboard 
      Working Depth 9 ft 
    
 Volume 120 acre-feet (39 MG) 
    
 Basin Liner Hypalon Liner 
   

1. Storage pond surface area based on average water depth. 
 
Lagoon Dredging, Dewatering, and Disposal 
 
The existing aerated Lagoons #1 and Lagoon #2 have accumulated sludge for years. To restore the 
biological and equalization functionality, dredging, dewatering, and disposal of biosolids is recommended 
immediately. Lagoon #1 has over 8-feet of sludge in some locations. The sludge reduces the biological 
capacity of the facultative lagoons, and hampers recycled water storage. Due to the absence of suitable 
dredging, dewatering, and disposal systems, it’s recommended that the City procure the services of a 
professional dredging and disposal company to remove and dispose of the solids. During the development 
of this plan, the City removed 699 dry tons of solids from Lagoon #1, and 215 dry tons of solids from the 
aerated lagoon. Since design and construction of the WWTP improvements project will take multiple 
years to develop, dredging, dewatering, and disposal of biosolids will also be required immediately prior 
to the construction and commissioning of the new WWTP. With the new WWTP, the existing 
facultative/storage lagoons will be converted to recycled water storage ponds, and the existing aeration 
basin (aerated lagoon) will be converted to an influent flow equalization basin.  
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Influent Fine Screen 
 
The existing influent fine screen system consists of one fine screen. Operators state that the existing fine 
screen is incapable of processing flows greater than 6 MGD. The influent fine screen is currently 
undersized for existing flows, and an expansion is necessary to meet the projected Peak Instantaneous 
Flow (PIF) for the 2043 planning period. A new fine screen, in parallel with the existing screen, will be 
constructed as part of the WWTP improvements. With the additional fine screen, the WWTP will have 
adequate capacity for existing and future flows. Upgrades also include integration into the SCADA 
system, thereby improving operational efficiencies. 
 
Grit Removal 
 
Grit removal is not currently included in the WWTP. Grit is allowed to pass through the headworks and 
accumulate in the aerated lagoon. A new grit removal system sized at 12.5 MGD will be constructed to 
serve projected future flows. Grit removal is recommended to sustain the longevity of wastewater process 
equipment as well as maintain optimum efficiency of downstream treatment processes. Upgrades also 
include integration into the SCADA system. 
 
Influent Flow Equalization 
 
The City of Molalla’s collection system has excessive I/I. To decrease the size of downstream facilities, 
approximately half of the existing aerated lagoon will be repurposed to serve as an influent flow 
equalization/surge basin. The volume available for equalization is approximately 0.65 MG. Peak flows 
will be conveyed from the transfer pump station to the equalization basin. As part of the WWTP 
improvements, the basin will be dredged and a new concrete structure (due to high groundwater 
conditions) will be constructed.  
 
Transfer Pump Station and Force Main 
 
The transfer pump station will undergo improvements to allow it to convey raw sewage to the new 
WWTP. The existing Transfer Pump Station Controls Building will house the new control panel and 
Variable Frequency Drives (VFDs) for the new pumps. To process peak flows, the Transfer Pump Station 
will convey raw wastewater through both parallel 18-inch diameter force mains. During the summer 
months, only one 18-inch diameter force main will be used. The force mains will be extended from the 
existing point of entry into Lagoon #1, to the ultimate location of the new SBR.  
 
SBR 
 
A new four-cell SBR system will be constructed. The use of four cells provides adequate equalization 
allowing uniform downstream flows. Preliminarily, the internal dimensions, for each of the four units, 
SBR basin are 113 feet long by 38 feet wide by 21.5 feet high. The SBR will include fine bubble 
diffusers, blowers, controls, and SCADA system. The WWTP will be designed to produce effluent less 
than 10 mg/L BOD5, less than 10 mg/L TSS, and less than 2 mg/L NH3-N. 
 
Tertiary Filtration 
 
Tertiary filtration is required if the City is unable to secure a suitable mass load increase associated with 
the Molalla River outfall. The tertiary filtration system will be sized to accommodate the peak decant rate 
from the SBR, and an average influent TSS concentration of 10 mg/L. Target effluent concentration from 
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the tertiary filtration system is less than 4-5 mg/L TSS. The tertiary filtration system will consist of two 
units. The tertiary systems will be rotating disk filter packages, and installed in parallel.  
 
Disinfection 
 
A new sodium hypochlorite disinfection system will be installed for disinfecting the effluent during the 
summer months, when recycled water is land applied to DEQ approved sites. During the summertime, 
disinfected effluent will be conveyed to recycled water storage ponds, before being conveyed to the 
effluent pump station. When discharging to the Molalla River, a new UV disinfection system will be 
constructed for disinfecting the effluent during the winter months. When discharging to the Molalla River, 
disinfected effluent would normally be conveyed from the UV system directly to the effluent pump 
station.  
 
Recycled Water Storage  
 
The existing WWTP is currently deficient in recycled water storage capacity. Based on the existing 
conditions, the City is sometimes forced to discharge to the Molalla River during the summer months.  
Future recycled water storage requirements are a function of whether or not discharging to the Molalla 
River during May is allowed, and also whether or not a mass load increase is granted.  
 
With PS #1, PS #2, PS #3, and PS #4, after the new WWTP is constructed, the existing facultative 
lagoons will be used to store recycled water. Dike stabilization improvements are, however, required to 
stabilize the dikes to maintain the integrity of the berms. Lining with a hypalon liner, along with 
improvements to the transfer piping are also required. A total of 98 million gallons of storage will be 
provided.  
 
With a mass load increase associated with the Molalla River outfall, and conditional discharge allowance 
in May, converting the existing facultative/storage lagoons to recycled water storage satisfies recycled 
water storage requirements for the planning period. For PS #1, PS #2, and PS #3, additional recycled 
water is required beyond converting the existing facultative Lagoons #1 and #2 into recycled water 
storage ponds.  
 
Storage requirements based on the four main permit scenarios (PS #1, PS #2, PS #3, and PS #4), are 
summarized in Table 5.5.4 below. As previously stated, acres are for approximate surface area of storage 
ponds. 
 

TABLE 5.5.4 
RECYCLED WATER STORAGE REQUIREMENTS  

 

Item Permit Scenario 
PS #1 PS #2 PS #3 PS #4 

Facultative Lagoon #1 and #2 (MG) 98 98 98 98 
Facultative Lagoon #1 and #2 (Acres) 25 25 25 25 
Recycled Water Expansion (MG) 137 39 39 0 
Recycled Water Expansion (Acres) 35 10 10 0 

Total Volume (MG) 235 137 137 98 
Total Acreage (Acres) 60 35 35 25 
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Effluent Pump Station Expansion 
 
The effluent pump station houses two existing VFD driven vertical turbine pumps, each of which have a 
total capacity between 500 and 7,000 gpm. The existing effluent pump station is designed with provisions 
to add a third pump in the future. The third pump will be installed in the effluent pump station as part of 
the WWTP improvements project. The existing pumps are nearly twenty years old and will also be 
replaced. 
 
Discharge Monitoring Station  
 
The discharge monitoring station piping is capacity limited, and causes backups during peak flows. The 
discharge monitoring piping will require improvements to provide capacity for conveying existing and 
future flows.  
 
Aerobic Digester  
 
Biosolids are currently not managed efficiently or proactively at the existing WWTP. A new aerobic 
digester will be constructed as part of the proposed WWTP improvements. The aerobic digester will be 
sized greater than 60 days Solids Retention Time (SRT) and include a diffused aeration grid, blowers, and 
ancillary equipment. The aerobic digester will accept influent Waste Activated Sludge (WAS) from the 
SBR, and direct stabilized biosolids to the dewatering screw press via biosolids transfer pumps.  
 
Biosolids Dewatering and Storage  
 
A biosolids dewatering screw press, sized to process 360 lbs/hour, will be constructed. The screw press 
will receive stabilized biosolids from the aerobic digester at roughly 2% dry solids, and dewater to 
approximately 14% or higher. Dewatered biosolids will be stored inside a bay immediately adjacent to the 
dewatering screw press. The biosolids will eventually be land applied or disposed of at a nearby landfill.  

 
WWTP Site Facilities and Miscellaneous Improvements 
 
A new Controls Building will be constructed to house the blowers and controls for the new SBR, 
including biosolids management controls and systems. A new standby generator and automatic transfer 
switch will be installed to serve the SBR, tertiary system (PS #1 and PS #2), disinfection systems, and 
critical ancillary facilities to ensure permit compliance during a power outage. Civil site work, including 
plumbing, grading, drainage, paving, landscaping, and restoration, to support the improvements listed 
above, are also required.  
 
5.6 Biosolids Disposal 
 
The City does not currently have adequate sites for the land application of Class B biosolids. A balanced 
combination of strategies needs to be employed to address biosolids disposal options. The recommended 
upgrades include the construction of a new aerobic digester, a new biosolids dewatering screw press, and 
dry storage in a bay adjacent to the proposed building.  
 
The improvements will be enough to avoid wet-weather application of sludge under any circumstances. 
The City will need to update their Biosolids Management Plan (BMP), continue to expand their land 
application program, and use landfill disposal as necessary in the interim. The City’s most recent BMP 
was developed in 2013. Biosolids production rates will increase over time as the City’s population grows. 
A long-term plan for disposing of the biosolids must be developed. 
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5.7 Effluent Disposal 
 
Effluent disposal is a major problem for the City. Recommendations for expanding effluent disposal 
systems and addressing NPDES Permit limitations are summarized in this section. 
 
Molalla River Outfall 001 
 
The existing NPDES permit is inconsistent with Willamette Basin standards and existing flows. In 
response to the inconsistencies, the City is currently in the process of attempting to modify the permit, 
and has submitted a permit modification with supporting justification. The proposed permit conditions for 
this initial application are summarized in this section. Another permit modification application will need 
to be submitted to DEQ when the new WWTP is constructed, based on future flows (2043). The proposed 
permit limits summarized herein are subject to DEQ review and approval.  
 
Proposed Permit Modification Application #1  

The City recently submitted an NPDES Permit modification application based on the Willamette Basin 
standards and flow data from the existing WWTPs 2007 design documents. The NPDES Permit should be 
based on the Willamette Basin standards of 30 mg/L BOD5/TSS (monthly) and 45 mg/L BOD5/TSS 
(weekly).  
 
The permit limits should be based on the following: 
 

1. May 1 through October 31: During this period the permittee must comply with the limits 
in Table 5.7.1 while discharging to waters of the state. Discharge may not commence 
until gauged stream flow exceeds 350-cfs and will cease when the average stream flow 
for the previous seven-day-period is less than 350-cfs.  

2. November 1 through April 30: During this time period the permittee must comply with 
the limits in Table 5.7.1 while discharging to waters of the state. 

3. During the term of this permit, the effluent quality must comply with the limits in the 
following table: 
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TABLE 5.7.1 
PROPOSED NPDES PERMIT LIMITS 

 

Parameter Units Average 
Monthly Average Weekly Daily 

Maximum 

BOD5 (May 1 – October 31) 
mg/L 10 15 - 

lbs/day 190 290 380 
% removal 85 - - 

TSS (May 1 – October 31) 
mg/L 10 10 - 

lbs/day 190 290 380 
% removal 85 - - 

BOD5 (November 1 – April 30) 
mg/L 30 45 - 

lbs/day 1000 1500 2000 
% 85 - - 

TSS (November 1 – April 30) 
mg/L 30 45 - 

lbs/day 1000 1500 2000 
% 85 - - 

pHb SU Between 6.0 and 9.0 
Design Effluent Flow 
Dry Season MGD 2.30 - - 

Design Effluent Flow 
Wet Season MGD 4.10   

Total Residual Chlorinec mg/L 0.07 - 0.18 
E. coliad MPN/100 ml 126 - 406 
Ammonia mg/L 16.7 - 25.9 
Excess Thermal Load (May) Shall not exceed a 7-day moving average of the daily excess 

thermal loads of 77.95 million kcals/day. 
Excess Thermal Load (June) Shall not exceed a 7-day moving average of the daily excess 

thermal loads of 72.38 million kcals/day. 
Excess Thermal Load (July, 
August, September) 

No Thermal Load Available – Effluent temperature must be 
less than 16°C. 

Excess Thermal Load (October) Shall not exceed a 7-day moving average of the daily excess 
thermal loads of 42.43 million kcals/day. 

Dilution 
Discharge may not commence until gauged stream flow 
exceeds 350-cfs and will cease when the average stream flow 
for the previous seven-day-period is less than 350-cfs. 

Notes: 
a. No single E. coli sample may exceed 406 organisms per 100 mL. The permittee may take at 

least 5 consecutive re-samples at 4-hour intervals beginning within 48 hours after the original 
sample was taken and the geometric mean of the 5 re-samples is less than or equal to 126 E. 
coli organisms/100 mL to demonstrate compliance with the limit. 

b. May not be outside the range of 6.0 to 9.0 S.U. 

c. DEQ has established a minimum Quantitation Limit of 0.05 mg/L for Total Residual Chlorine. In 
cases where the average monthly or maximum daily limit for Total Residual Chlorine is lower 
than the Quantitation Limit, DEQ will use the reported Quantitation Limit as the compliance 
evaluation level. 

d. Reported as a monthly geometric mean. 
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4. Additional information for the limits in the previous table. 

a. The BOD5 concentration limits are considered equivalent to the minimum design 
criteria for BOD5 specified in OAR Chapter 340, Division 41.  

b. Mass load limits for wintertime discharge are based on 4.10 MGD. Mass load 
limits for the summertime are based on 2.3 MGD. 

Proposed Permit Modification Application #2  

When the WWTP is upgraded, the NPDES Permit will require a permit modification application with 
supporting justification based on the future flows previously summarized. Critical elements of the 
proposed future permit, based upon future flows, are summarized below and in Table 5.7.2. 
  

1. May 1 through October 31: During this period the permittee must comply with the limits 
in Table 5.7.2 while discharging to waters of the state. Discharge may not commence 
until gauged stream flow exceeds 350-cfs and will cease when the average stream flow 
for the previous seven-day-period is less than 350-cfs.  

2. November 1 through April 30: During this time period the permittee must comply with 
the limits in Table 5.7.2 while discharging to waters of the state. 

3. During the term of this permit, the effluent quality must comply with the limits in the 
following table: 
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TABLE 5.7.2 
FUTURE POTENTIAL NPDES PERMIT 

 

Parameter Units Average 
Monthly Average Weekly Daily 

Maximum 

BOD5 (May 1 – October 31) 
mg/L 10 15 - 

lbs/day 271 407 542 
% removal 85 - - 

TSS (May 1 – October 31) 
mg/L 10 10  

lbs/day 271 407 542 
% removal 85 - - 

BOD5 (November 1 – April 30) 
mg/L 30 45 - 

lbs/day 1326 1989 2652 
% 85 - - 

TSS (November 1 – April 30) 
mg/L 30 45 - 

lbs/day 1326 1989 2652 
% 85 -  

pHb SU Between 6.0 and 9.0 
Design Effluent Flow 
Dry Season MGD 3.25 - - 

Design Effluent Flow 
Wet Season MGD 5.30 - - 

Total Residual Chlorinec mg/L 0.07 - 0.18 
E. coliad MPN/100 ml 126 - 406 
Ammonia mg/L 16.7 - 25.9 

Excess Thermal Load (May) Shall not exceed a 7-day moving average of the daily excess 
thermal loads of 77.95 million kcals/day. 

Excess Thermal Load (June) Shall not exceed a 7-day moving average of the daily excess 
thermal loads of 72.38 million kcals/day. 

Excess Thermal Load (July, 
August, September) 

No Thermal Load Available – Effluent temperature must be less 
than 16°C. 

Excess Thermal Load (October) Shall not exceed a 7-day moving average of the daily excess 
thermal loads of 42.43 million kcals/day. 

Dilution 
Discharge may not commence until gauged stream flow exceeds 
350-cfs and will cease when the average stream flow for the 
previous seven-day-period is less than 350-cfs. 

Notes: 
a. No single E. coli sample may exceed 406 organisms per 100 mL. The permittee may take at least 

5 consecutive re-samples at 4-hour intervals beginning within 48 hours after the original sample 
was taken and the geometric mean of the 5 re-samples is less than or equal to 126 E. coli 
organisms/100 mL to demonstrate compliance with the limit. 
 

b. May not be outside the range of 6.0 to 9.0 S.U. 
 

c. DEQ has established a minimum Quantitation Limit of 0.05 mg/L for Total Residual Chlorine. In 
cases where the average monthly or maximum daily limit for Total Residual Chlorine is lower than 
the Quantitation Limit, DEQ will use the reported Quantitation Limit as the compliance evaluation 
level. 

 
d. Reported as a monthly geometric mean. 
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4. Additional information for the limits in the above table. 
 
a. The BOD5 concentration limits are considered equivalent to the minimum design 

criteria for BOD5 specified in OAR Chapter 340, Division 41.  
 

b. Mass load limits for summertime discharge are based on 3.25 MGD. 
 

c. Mass load limits for wintertime discharge are based on 5.30 MGD. 
 
Recycled Water Outfall 002 
 
Regardless of the future potential permit condition, the City needs to expand its recycled water disposal 
systems. The projected effluent disposal requirements, however, are contingent upon the outcome of 
pending permit modifications. Recycled water disposal system requirements are defined in this section for 
the four main Permit Scenarios (PS #1, PS #2, PS #3, and PS #4).  
 
Recycled Water Irrigation Infrastructure and Land Application Sites 
 
To accommodate future flows resulting from population projections and integrate reserves and 
redundancy into effluent disposal systems, the City must begin to actively identify additional agricultural 
lands, ideally near the WWTP or existing disposal sites that could be used for recycled water application. 
 
The City will apply Class C recycled water, in accordance with the DEQ approved Recycled Water Use 
Plan (The Dyer Partnership, 2018), even after the new WWTP is constructed. However, the new WWTP 
will be designed (at minimum) to produce Class B recycled water, which provides an option for 
converting existing sites to Class B, in the future, if desired. When compared to Class C setbacks, 
converting the existing sites to Class B increases the useable acreage by approximately 48 acres. For 
conditions PS #1 and PS #2, tertiary filtration will be incorporated into the WWTP design and have the 
ability to produce Class A recycled water.  
 
The land area required for application of recycled water depends on the NPDES permit, and whether the 
permit applications are approved, in whole or part. Table 5.7.3 summarizes existing and additional land 
area requirements based on future (2043) conditions. 
 

TABLE 5.7.3 
LAND APPLICATION AREA REQUIREMENTS 
EXISTING AND FUTURE ADDITIONAL AREA 

 

Item Permit Scenario 
PS #1 PS #2 PS #3 PS #4 

Existing Irrigation Area (Acres) 444.5 444.5 444.5 444.5 
Additional Irrigation Area (Acres) ~400 to 650 ~150 to 275 ~100 to 250 ~0 to 100 

Total Acreage (Acres) ~844.5 to 1,095.5 ~594.5 to 719.5 ~544.5 to 694.5 ~444.5 to 544.5 
 
The City also needs to expand its irrigation output during the summer. Historically, the City has not 
irrigated at sufficient rates during the summer months. Some of the irrigation restrictions were due to 
unnecessary requirements imposed by the City’s previous Recycled Water Use Plan (RWUP), 
Consolidated Recycled Water Use Plan (2015), and its requirement for the production of Class A recycled 
water. The City’s DEQ approved RWUP (The Dyer Partnership, 2018) is based on Class C water, in 
accordance with the NPDES Permit and DEQ guidelines.  
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July and August represent the two months by which the City can dispose of the greatest amount of 
recycled water. The City must expand its labor and irrigation systems to facilitate the application of 
recycled water throughout the summer months, especially in July and August. A more thorough analysis 
of the City’s irrigation procedures and identification of irrigation restrictions is required. Increasing labor 
allocation and/or automation of irrigation systems with pivot irrigation systems is recommended for 
further evaluation.  
 
Additional land reserves should be identified secured, beyond the above requirements. The majority of 
existing recycled water is land applied on to Coleman Ranch. While this is cost effective, the City needs 
to build redundancy into effluent disposal systems. Possible land application sites are identified in  
Section 4.  
 
5.8 Project Cost Summary  
 
Cost estimates for the proposed collection, WWTP, and effluent disposal systems are summarized in this 
section. Detailed cost estimates are included in Appendix C. All cost estimates are in 2018 dollars. Total 
project costs include construction costs, contingencies, engineering, legal, and administrative costs.  
 
Collection System Improvements 
 
It is recommended that collection system improvement projects be completed in three phases. Phase 1 
projects will be completed in the next five years. Phase 2 projects will be completed in years 5-10. Phase 
3 projects are schedule to occur between years 10-20. All costs assume complete pipe replacement. 
Replacement versus rehabilitation should be evaluated on a case-by-case basis, early in the design phase. 
Cost estimates are presented in Table 5.8.1. 
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TABLE 5.8.1 
COST ESTIMATES FOR SEWER MAIN REPLACEMENT/REHABILITATION PROJECTS 

 
Project No. Phase Length (ft) Construction Cost Total Project Cost 

1 1 850  $333,700   $457,700  
2 1 1100  $478,200   $654,200  
3 1 1300  $540,200   $740,200  
4 1 1300  $471,200   $645,200  
5 1 1300  $489,200   $669,200  
6 1 2300  $868,200   $1,187,200  
7 1 600  $230,200   $316,200  

Subtotal Phase 1  $3,410,900   $4,669,900  
8 2 1900  $810,200   $1,108,200  
9 2 1350  $552,700   $755,700  

10 2 1000  $401,200   $550,200  
11 2 600  $255,200   $350,200  

Subtotal Phase 2  $2,019,300   $2,764,300  
12 3 700  $311,200   $426,200  
13 3 2200  $818,200   $1,118,200  
14 3 750  $305,700   $418,700  
15 3 500  $248,200   $340,200  
16 3 800  $332,200   $454,200  
17 3 750  $301,700   $413,700  
18 3 1800  $584,200   $798,200  
19 3 600  $273,200   $374,200  
20 3 1150  $496,700   $679,700  
21 3 2500  $997,200   $1,362,200  

Subtotal Phase 3  $4,668,500   $6,385,500  
Total  $10,098,700   $13,819,700  

 
The City should implement a TV program for the entire collection system over a five-year period (20% 
per year) and continue to repeat the TVing at five-year intervals. Table 5.8.2 lists the annual cost to fund 
the proposed annual CCTV program.  
 

TABLE 5.8.2 
ANNUAL TV PROGRAM COST ESTIMATE 

 
Item  Total Cost 
Annual CCTV Program $65,000 

Total $65,000 
 
Cost estimates for the proposed pump station improvement projects are summarized in Table 5.8.3. 
Excluding the South Molalla Pump Station, all pump station improvement projects are all categorized as 
Phase 2 improvements, and will occur in years 5-10. The South Molalla Pump Station, given its age and 
condition, is classified as a Phase 1 improvement, and scheduled to occur within the next five years.  
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TABLE 5.8.3 
PUMP STATION IMPROVEMENTS COST ESTIMATES 

 
Project  Phase Construction Cost Total Project Cost 
S. Molalla Pump Station 1  $491,500   $672,500  
Taurus Pump Station  2  $269,000   $369,000  
Stowers Pump Station  2  $150,000   $206,000  
Steelhead & Coho Pump Station 2  $150,000   $206,000  
East 5th & South Cole Pump Station  2  $150,000   $206,000  

Total   $1,210,500   $1,659,500  
 

WWTP Improvements 
 
WWTP improvement capital costs are separated into four scenarios (PS #1, PS #2, PS #3, and PS #4). 
Table 5.8.4 lists WWTP improvement cost estimates for the four potential permit conditions.  
 

TABLE 5.8.4 
WWTP IMPROVEMENTS COST ESTIMATES 

 

Item 
Total Cost  

PS #1 
Total Cost  

PS #2 
Total Cost  

PS #3 
 Total Cost  

PS #4 
Influent Screen  $485,355   $485,355   $485,355   $485,355  
Grit Removal  $901,000   $901,000   $901,000   $901,000  
Flow Equalization Basin  $1,190,000   $1,190,000   $1,190,000   $1,190,000  
Transfer Pump Station  $844,000   $844,000   $844,000   $844,000  
SBR  $6,707,000   $6,707,000   $6,707,000   $6,707,000  
Tertiary Filtration  $2,387,000   $2,387,000   -   -  
Lagoon Desludging & Disposal  $3,875,000   $3,875,000   $3,875,000   $3,875,000  
Aerobic Digester  $3,332,000   $3,332,000   $3,332,000   $3,332,000  
Biosolids Processing Facility  $1,867,000   $1,867,000   $1,867,000   $1,867,000  
Disinfection (HS/UV)  $1,460,500   $1,460,500   $1,460,500   $1,460,500  
Recycled Water Storage Improvements  $3,348,857   $3,348,857   $3,348,857   $3,348,857  
Recycled Water Storage Expansion $13,478,000   $4,356,000   $4,356,000   -  
Recycled Water Irrigation Expansion   $2,010,000   $1,170,000   $1,110,000   $413,000  
Discharge Monitoring Station   $415,000   $415,000   $415,000   $415,000  
Misc. Equipment  $750,000   $750,000   $750,000   $750,000  
Effluent Pump Station Upgrade and Expansion  $697,000   $697,000   $697,000   $697,000  
Site Structures  $1,170,000   $1,170,000   $1,170,000   $1,170,000  
Site Improvements and Yard Piping  $2,519,000   $2,519,000   $2,519,000   $2,519,000  
      

 WWTP Construction Estimate Total $47,437,000  $37,475,000  $35,028,000   $29,975,000  
Engineering - Design - Bidding Services  $4,744,000   $3,748,000   $3,503,000   $2,998,000  

Engineering - Construction Services  $4,744,000   $3,748,000   $3,503,000   $2,998,000  
Land Acquisition   $1,500,000   $1,500,000   $1,500,000   $-    

Value Analysis and Value Engineering  $225,000   $225,000   $225,000   $225,000  
Contingency (15%)  $7,116,000   $5,622,000   $5,255,000   $4,497,000  

Environmental Report  $125,000   $125,000   $125,000   $100,000  
Wetland Mitigation  $100,000   $100,000   $100,000   $100,000  

Review Fees  $15,000   $15,000   $15,000   $15,000  
Permitting  $150,000   $150,000   $150,000   $150,000  

Administration & Legal  $300,000   $300,000   $300,000   $150,000  
WWTP Total Project Estimate $66,456,000  $53,008,000  $49,704,000   $41,208,000  
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The total present worth costs, in 2018 dollars, for WWTP improvements are summarized in Table 5.8.5. 
 

TABLE 5.8.5 
WWTP IMPROVEMENTS  

TOTAL PRESENT WORTH ESTIMATE (2018 DOLLARS) 
 

Item 
Total Cost  

PS #1 
Total Cost  

PS #2 
Total Cost  

PS #3 
 Total Cost  

PS #4 
WWTP Total Project Cost Estimate  $66,456,000   $53,008,000   $49,704,000   $41,208,000  
WWTP O&M Total Present Worth  $17,264,000   $16,534,000   $16,286,000   $15,555,000  

WWTP Total Present Worth  $83,720,000   $69,542,000   $65,990,000   $56,763,000  
 
Total Project Costs 
 
The total project cost for each potential permit scenario, in 2018 dollars, for Phase 1 collection system 
improvements, Phase 1 pump station improvements, and WWTP improvements is summarized in the 
following tables. 
 

TABLE 5.8.6 
TOTAL PROJECT COSTS (2018 DOLLARS) 

 

Item 
Total Cost  

PS #1 
Total Cost  

PS #2 
Total Cost  

PS #3 
 Total Cost  

PS #4 
Collection System Improvements – Phase 1  $4,669,900   $4,669,900   $4,669,900   $4,669,900  
Pump Station Improvements – Phase 1  $672,500   $672,500   $672,500   $672,500  
WWTP Total Project Cost Estimate  $66,456,000   $53,008,000   $49,704,000   $41,208,000  
Total Project Cost Estimate  $71,798,400   $58,350,400   $55,046,400   $46,550,400  

 
Because funding acquisition and design of improvements will generally require approximately three years 
to complete, the total projected cost in three years (2021), assuming an annual inflation factor of 3%, is 
provided Table 5.8.7. 
 

TABLE 5.8.7 
TOTAL PROJECT COST (2021 DOLLARS) 

 

Item 
Total Cost  

PS #1 
Total Cost  

PS #2 
Total Cost  

PS #3 
 Total Cost  

PS #4 
Collection System Improvements – Phase 1  $5,103,000   $5,103,000   $5,103,000   $5,103,000  
Pump Station Improvements – Phase 1  $735,000   $735,000   $735,000   $735,000  
WWTP Total Project Cost Estimate  $72,619,000   $57,924,000   $54,313,000   $45,030,000  
Total Project Cost Estimate  $78,457,000   $63,762,000   $60,151,000   $50,867,000  

 
5.9 Rates 
 
The City completed a 5-year sanitary sewer CIP and rate study, and revised the user charges accordingly. 
The City adopted Resolution No. 2017 – 09, which establishes sanitary sewer rates and annual inflation 
adjustments, effective July 1, 2017. Billings for customers include two components: a fixed rate (base 
charge) and a volumetric rate (commodity charge). Residential and commercial users are billed the 
equivalent base rate. The base rate for commercial users is not calculated based on the number of 
Equivalent Dwelling Units (EDUs). It is recommended that the City adjust the base rate for commercial 
users based on the number of EDUs of each commercial user.  
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Changes to the City’s rate structure will be required, and a sewer rate study will be prepared to establish 
rates to sufficiently fund future capital replacement and improvement needs, provide sufficient revenues 
for Operation and Maintenance (O&M), and maintain an adequate reserve fund. 
 
5.10 Project Schedule 
 
In order to meet the conditions of the pending Mutual Agreement Order (MAO) and NPDES Permit, 
WWTP improvements as outlined in this WWFCSMP should be constructed as soon as possible. Phasing 
is not a viable alternative for most of the WWTP improvements considering the extent and inter-
relatedness of required treatment facility improvements. 
 
The following is a tentative schedule identifying the key activities and approximate implementation dates 
for the improvements. The schedule is contingent upon timely DEQ review.  
 
Schedule 
 
Due to the pending permit modification applications; this WWFCSMP is developed for four future potential 
permit conditions. The time required for DEQ review of the pending permit modifications has not been 
defined by DEQ, but could significantly impact the project schedule. An optimistic project schedule is 
provided below, with the caveat that it is completely contingent on DEQ review time associated with permit 
modification applications.  
 
The MAO requires that construction of the new WWTP identified in the final approved WWFCSMP must be 
completed no later than December 1, 2023. The proposed schedule was developed in accordance with the 
MAO; but again is contingent upon timely DEQ review of the WWFCSMP and pending permit modification 
applications.  
 
• WWFCSMP Completed December 2018 
• DEQ Approval of WWFCSMP January 2019 
• WWFCSMP Approved by City of Molalla February 2019 
• Value Analysis April 2019 
• Secure Funding January 2019– June 2019 
• Start WWTP Improvements 

• Contract with Engineer July 2019 
• Environmental Assessment August 2019  
• Geotechnical Report August 2019 
• Site Surveys & Locates August 2019 
• Predesign Report January 2020 
• Value Engineering March 2020 
• DEQ Approval of Predesign Report & Environmental Assessment June 2020 
• Design of WWTP project July 2020 - July 2021 
• DEQ Approval of Plans September 2021 
• Advertise for Bids January 2022 
• WWTP Improvement Construction (18 Months) March 2022 – October 2023 
• Facility Commissioning November 2023 – December 2023 
• Performance Evaluation January 2024 - January 2025 
• Performance Evaluation Report March 2025 

• Design & Construction of Collection Expansion Improvements As Necessary 
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Most communities are unable to finance major infrastructure improvements without some form of 
governmental funding assistance such as low interest loans or grants.  In this Section, a number of major 
Federal/State funding programs and local funding mechanisms that are appropriate for the recommended 
improvements are discussed.   
 
6.1 Grant and Loan Programs 
 
Some level of outside funding assistance in the form of grants or low interest loans may be necessary to 
make the proposed improvement projects affordable for the City of Molalla and its citizens.  The amount 
and types of outside funding will dictate the amount of local funding that the City must secure.  In 
evaluating grant and local programs, the major objective is to select a program, or a combination of 
programs, which are most applicable and available for the intended project. 
 
A brief description of the major Federal and State funding programs that are typically utilized to assist 
qualifying communities in the financing of infrastructure improvement programs is given below.  Each of 
the government assistance programs has particular prerequisites and requirements.  These assistance 
programs promote such goals as aiding economic development, benefiting areas of low to moderate-
income families, and providing for specific community improvement projects.  With each program having 
its specific requirements, not all communities or projects may qualify for each of these programs.  
  
Economic Development Administration (EDA) Public Works Grant Program   
 
The EDA Public Works Grant Program, administered by the U.S. Department of Commerce, is aimed at 
projects which directly create permanent jobs or remove impediments to job creation in the project area.  
Thus, to be eligible for this grant, a community must be able to demonstrate the potential to create jobs from 
the project. Potential job creation is assessed with a survey of businesses to demonstrate the prospective 
number of jobs that might be created if the proposed project were completed.   
 
Proposed projects must be located within an EDA-designated Economic Development District.  Priority 
consideration is given to projects that improve opportunities for the establishment or expansion of 
industry and that creates or retain private sector jobs in both the near-term and the long-term. 
Communities that can demonstrate that the existing system is at capacity (i.e. moratorium on new 
connections) have a greater chance of being awarded this type of grant.  EDA grants are usually in the 
range of 50 to 80 percent of the project cost; therefore some type of local funding is also required. Grants 
typically do not exceed one million dollars. 
 
Water and Waste Disposal Loans and Grants (Rural Development) 
 
The Rural Development Administration (Rural Development) manages the loans and grants for 
wastewater programs that used to be overseen by the Farmers Home Administration.  While these 
programs are administered by a new agency, the program requirements are essentially the same.  The 
Rural Utilities Service (RUS) is one of three entities that comprise the USDA’s Rural Development 
mission area.  The RUS supports various programs that provide financial and technical assistance for 
development and operation of safe and affordable water supply systems and sewer and other forms of 
waste disposal facilities. 
 
Rural Development has the authority to make loans to public bodies and non-profit corporations to 
construct or improve essential community facilities.  Grants are also available to applicants who meet the 
median household income (MHI) requirements.  Eligible applicants must have a population of less than 
10,000.  Priority is given to public entities in areas smaller than 5,500 people to restore a deteriorating 
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water supply, or to improve, enlarge, or modify a water facility and/or inadequate waste facility.  
Preference is given to requests that involve the merging of small facilities and those serving low-income 
communities. 
 
In addition, borrowers must meet the following stipulations: 
 

• Be unable to obtain needed funds from other sources at reasonable rates and terms, 
 
• Legal capacity to borrow and repay loans, to pledge security for loans, and to operate and 

maintain the facilities or services, 
 

• Financially sound and able to manage the facility effectively, 
 
• Financially sound facility based on taxes, assessments, revenues, fees, or other satisfactory 

sources of income to pay all facility costs including operation and maintenance, and to retire the 
indebtedness and maintain a reserve, 

 
• Water and waste disposal systems must be consistent with any development plans of state, multi-

jurisdictional area, county, or municipality in which the proposed project is located.  All facilities 
must comply with federal, state, and local laws including those concerned with zoning 
regulations, health and sanitation standards, and the control of water pollution. 

 
Loan and grant funds may be used for the following types of improvements: 
 

• Construct, repair, improve, expand, or otherwise modify waste collection, pumping, treatment, or 
other disposal facilities.  Facilities to be financed may include such items as sewer lines, 
treatment plants (including stabilization ponds), storm sewer facilities, sanitary landfills, 
incinerators, and necessary equipment. 

 
• Legal and engineering costs connected with the development of facilities, 

 
• Other costs related to the development of the facility, including the acquisition of rights-of-way 

and easements, and the relocation of roads and utilities, 
 

• Finance facilities in conjunction with funds from other agencies or those provided by the 
applicant. 

 
Interim commercial financing will normally be used during construction and Rural Development funds 
will be available when the project is completed.  If interim financing is not available or if the project cost 
is less than $50,000, multiple advances of Rural Development funds may be made as construction 
progresses. 
 
The maximum term on all loans is 40 years.  However, no repayment period will exceed any statutory 
limitation on the organization's borrowing authority, nor the useful life of the improvement of the facility 
to be financed.  Interest rates are set quarterly and are based on current market yields for municipal 
obligations.  Current interest rates may be obtained from any Rural Development office. 
 
The following rates currently apply for the Rural Development program: 
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Market rate.  Those applicants pay the market rate whose median household income (MHI) of 
the service area is more than the $52,855 (Oregon non-metropolitan MHI). The market rate is 
currently 3.25%. 
 
Intermediate rate.  The intermediate rate is paid by those applicants whose MHI of the service 
area is less than $52,855 but greater than $42,284.  The intermediate rate is currently 2.625%. 
 
Poverty line rate.  Those applicants whose MHI of the service area is below $42,284 (80% of 
the non-metropolitan MHI) pay the lowest rate.  Improvements must also be to correct a 
regulatory violation or health risk issue to qualify for this lowest rate.  The current poverty line 
rate is 2.0%. 
 

Maximum grant amounts, based on MHI, are provided in Table 6.1.1.  The grants are calculated on the 
basis of eligible costs that do not include the costs attributable to reserve capacity or interim financing.  In 
addition, grant funds cannot be used to reduce total user costs below that of comparable communities 
funded by RUS.   
 

TABLE 6.1.1 
MAXIMUM RURAL DEVELOPMENT GRANT FUNDS  

BASED ON MEDIAN HOUSEHOLD INCOME 
 

Median Household  
Income (MHI) 

 
Maximum Grant (a) 

 
Interest Rate (b) 

<$42,284 75% 2.0% 

$42,284 - $52,855 45% 2.625% 

>$52,855 0% 3.25% 
    (a) MHI<$42,284 may be considered for a grant up to 75% of  
       eligible project cost if the project is needed to alleviate  
       a health or sanitary problem. 
    (b) Rates are current as of this quarter.  
 
The 2011-2015 American Community Survey 5-Year Median Household Income (MHI) estimate is 
$55,534 (+ $3,655). The 5-Year mean household income estimate is $64,447 (+ $4,896). The MHI for the 
State of Oregon is $51,243 (+ $271). At Molalla’s MHI, the City may not be eligible for a grant.   
 

There are other restrictions and requirements associated with these loans and grants.  If the City becomes 
eligible for grant assistance, the grant will apply only to eligible project costs.  Additionally, grant funds 
are only available after the City has incurred long-term debt resulting in an annual debt service obligation 
equal to 0.5% of the MHI.  In addition, an annual funding allocation limits the Rural Development funds.  
To receive a Rural Development loan, the City must secure bonding authority, usually in the form of 
general obligation or revenue bonds. 
 
Applications for financial assistance are made at area offices of Rural Development.  For additional 
information on Rural Development loans and grant programs call 1-541-673-0136 or visit the RUS 
website at http://www.usda.gov/rus/water/.  The Oregon Rural Development website is 
http://www.rurdev.usda.gov/or/.  
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Technical Assistance and Training Grants (TAT) 
 
Available through the USDA Rural Utilities Service (RUS) as part of Water and Waste Disposal 
programs, TAT grants are intended to provide technical assistance and training to associations on a wide 
range of issues relating to the delivery of water and waste disposal services. 
 
Rural communities with populations of less than 10,000 persons are eligible along with private, nonprofit 
organizations that have been granted tax-exempt status by the IRS.  
 
TAT funds may be used for the following activities: 
 

• Identify and evaluate solutions to water and/or waste-related problems of associations in rural 
areas. 

• Assist entities with preparation of applications for Water and Waste Disposal loans and 
grants. 

• Provide training to association personnel in order to improve the management, operation and 
maintenance of water and/or waste disposal facilities. 

• Pay expenses related to providing the technical assistance and/or training. 
 
Grants may be made for up to 100% of the eligible project costs. Applications are filed with any USDA 
Rural Development office. For additional information on Rural Development loans and grant programs, 
call 1-541-673-0136 or visit the RUS website at http://www.usda.gov/rus/water/. 
 
(Oregon) Community Development Block Grant (CDBG) Program   
 

The Community Development Block Grant Program (CDBG) section of the Infrastructure Finance 
Authority (IFA) administers the CDBG Program. Grants and technical assistance are available to develop 
livable urban communities for persons of low and moderate incomes by expanding economic 
opportunities and providing housing and suitable living environments. 
 
Non-metropolitan cities and counties can apply for and receive grants. Oregon tribes, urban cities 
(Ashland, Bend, Corvallis, Eugene, Gresham, Hillsboro, Medford, Portland, Salem and Springfield) and 
counties (Clackamas, Multnomah, Washington) receive funds directly from Housing and Urban 
Development (HUD). 
 
All projects must meet one of three national objectives: 
 

1. The proposed activities must benefit low and moderate income individuals. 
 

2. The activities must aid in the prevention or elimination of slums or blight. 
 
3. There must be an urgent need that poses a serious and immediate threat to the health or 

welfare of the community. 
 
Funding amounts are based on: 
 

• The applicant’s need. 
• The availability of funds. 
• Other restrictions defined in the program’s guidelines. 
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The following are the maximum grants possible for any individual project, by category: 
 

• Economic Development:  $750,000 
• Microenterprise:  $100,000 
• Public Works  

o Water and Wastewater Improvements: $3,000,000 except preliminary/engineering 
planning grants:  $150,000 

o Downtown Revitalization:  $400,000 
o Offsite Infrastructure:  $225,000 

• Community/Public Facilities:  $1,500,000 
• Community Capacity/Technical Assistance: no specific per-award-limit but limited overall funds 
• Emergency Grants:  $500,000 
• Regional Housing Rehabilitation:  $400,000 
• Emergency Projects:  $500,000 

 
For additional information on the CDBG programs, call 866-467-3466 or visit the IFA website at 
http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Community-
Development-Project/Community-Development-Block-Grant/. 
 
Oregon Special Public Works Fund   
 

The Special Public Works Fund (SPWF) provides funds for publically owned facilities that support 
economic and community development in Oregon. Special Public Works Funds provide funding for  
construction and/or improvement of infrastructure needed to support industrial, manufacturing and certain 
types of commercial development. Funds are available to public entities for: 
 

• Planning 
• Designing 
• Purchasing 
• Improving and constructing publically owned facilities  
• Replacing publically owned essential community facilities 
• Emergency projects as a result of a disaster 

 
Public agencies that are eligible to apply for funding are:  
 

• Cities 
• Counties 
• County service districts (organized under ORS Chapter 451) 
• Tribal councils 
• Ports 
• Districts as defined in ORS 198.010 
• Airport districts (ORS 838) 

 
Facilities and infrastructure projects that are eligible for funding are: 
 

• Airport facilities 
• Buildings and associated equipment 
• Restoration of environmental conditions on publically owned industrial lands 
• Port facilities, wharves and docks 
• The purchase of land, rights-of-way and easements necessary for a public facility 
• Telecommunications facilities 

http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Community-Development-Project/Community-Development-Block-Grant/
http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Community-Development-Project/Community-Development-Block-Grant/
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• Railroads 
• Roadways and bridges 
• Solid waste disposal sites 
• Storm drainage systems 
• Wastewater systems 
• Water systems 

 
Loans 
 
Loans for development (construction) projects range from less than $100,000 to $10 million. The 
Infrastructure Finance Authority offers very attractive interest rates that reflect tax-exempt market rates 
for highly qualified borrowers. Initial loan terms can be up to 25 years or the useful life of the project, 
whichever is less. 
 
Grants 
 
Grants are available for construction projects that create or retain trade-sector jobs. They are limited to 
$500,000 or 85% of the project cost, whichever is less, and are based on up to $5,000 per eligible job 
created or retained. 
 
Limited grants are available to plan industrial site development for publically owned sites and for 
feasibility studies.  
 
For additional information on IFA programs, call 503-986-0123 or visit the IFA website at 
http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Community-
Development-Project/Special-Public-Works-Fund/.  
 
Water/Wastewater Financing Program   
 
Water/wastewater financing is available for construction and/or improvement of water and wastewater 
systems to meet state and federal standards. This loan program funds the design and construction of 
public infrastructure needed to ensure compliance with the Clean Water Act (CWA). 
 
The public entities that are eligible to apply for the program are: 
 

• Cities 
• Counties 
• County service districts (organized under ORS Chapter 451) 
• Tribal councils 
• Ports 
• Special districts as defined in ORS 198.010 

 
The proposed project must be owned and operated by a public entity as listed above. Allowable funded 
project activities may include:  
 

• Reasonable costs for construction improvement or expansion of drinking water system, 
wastewater system or storm water system. 

• Water source, treatment, storage and distribution. 
• Wastewater collection, treatment and disposal facilities, storm water system. 
• Purchase of rights-of-way and easements necessary for construction. 
• Design and construction engineering. 

http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Community-Development-Project/Special-Public-Works-Fund/
http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Community-Development-Project/Special-Public-Works-Fund/
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• Planning/technical assistance for small communities. 
 
To be eligible for funding: 
 

• A system must have received, or is likely to soon receive, a Notice of Non-Compliance by the 
appropriate regulatory agency or is for a facility plan or study required by a regulatory 
agency. 

• A registered Professional Engineer will be responsible for the design and construction of the 
project. 

 
Funding and Uses 
 
Loan and grant amounts are determined by a financial analysis of the applicant's ability to afford a loan 
(debt capacity, repayment sources and other factors). 
 
Loans  
 
Program guidelines, project administration, loan terms and interest rates are similar to the Special Public 
Works Fund program. The maximum loan term is 25 years or the useful life of the infrastructure financed, 
whichever is less. The maximum loan amount is $10 million per project through a combination of direct 
and/or bond funded loans. Recently IFA is offering lower, reduced interest rates for municipalities whose 
household income is less than the statewide median income. The current terms of this loan are for 25 
years at 3.74 % interest. 
  
Loans are generally repaid with utility revenues or voter approved bond issues. A limited tax general 
obligation pledge also may be required. "Creditworthy" borrowers may be funded through the sale of state 
revenue bonds.  
 
Grants  
 
Grant awards up to $750,000 may be awarded based on a financial review. 
 
An applicant is not eligible for grant funds if the applicant's annual median household income is equal or 
greater than 100 percent of the state average median household income for the same year.  
 
Funding for Technical Assistance 
 
The Infrastructure Finance Authority offers technical assistance with financing for municipalities with 
populations of less than 15,000. The funds may be used to finance preliminary planning, engineering 
studies and economic investigations. 
  
Technical assistance projects must be in preparation for a construction project that is eligible and meets 
the established criteria.  
 

• Grants up to $20,000 may be awarded per project. 
 

• Loans up to $50,000 may be awarded per project. 
 
Interested applicants should contact the Oregon Business Development Department (OBDD) prior to 
submitting an application. Applications are accepted year-round. For additional information on this IFA  
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program, call 503-986-0123 or visit the IFA website at http://www.orinfrastructure.org/Learn-About-
Infrastructure-Programs/Interested-in-a-Water-or-Wastewater-Improvement-Project/water-wastewater-
financing/.  
 
Department of Environmental Quality, Clean Water State Revolving Fund  
 
The Clean Water State Revolving Fund (CWSRF) loan program is administered by the Oregon Department 
of Environmental Quality (DEQ) and provides low-cost loans for the planning, design or construction of 
various projects that prevent or mitigate water pollution. Eligible agencies include Indian tribal governments, 
cities, counties, sanitary districts, soil and water conservation districts, irrigation districts, various special 
districts and certain intergovernmental entities. 
 
Six different types of loans are available within the program, including loans for planning, design, 
construction, emergencies, urgent repairs and local community projects. A portion of the fund is reserved for 
small communities, planning or green projects.  
 
Interest rates for the loan program change quarterly based on a percentage of the national municipal bond 
rate. Those percentages vary from 25 to 65% of the bond rate. For example, with a quarterly bond rate of 4.1 
percent, CWSRF interest rates range from 1.0 to 2.7% depending on the length of the loan repayment period. 
 
Current CWSRF interest rates range from around 1 to 3%, depending on the type and terms of the loans. 
Different interest rates and other financial requirements apply to different loans. Rates are adjusted quarterly, 
based on the average Bond Buyer Rates of the previous quarter as published by the Federal Reserve. When a 
loan is signed, the interest rate is fixed for the life of the loan. Below are 2018 interest rates for loans executed 
from April 1 through June 30, 2018.  

 
TABLE 6.1.2 

CWSRF INTEREST RATES 
 

Loan Type Repayment Term Annual Interest Rate 

Planning 5 years 0.94% 
Design/Construction 5 years 0.94% 
Design/Construction 10 years 1.12% 
Design/Construction 15 years 1.31% 
Design/Construction 30 years 1.50% 

 
All eligible proposed projects are ranked based on their application information. Points are assigned based on 
specific ranking criteria, which include: 1) the anticipated benefit for water quality or public health; 2) 
potential water quality or public health consequences of not funding the project; and 3) other considerations 
such as education and outreach. The DEQ website lists detailed ranking criteria. 
 
The Intended Use Plan is one part of Oregon's annual CWSRF capitalization grant application. This plan 
includes lists of eligible projects ranked in priority order. Projects which are allocated funds are placed on the 
Funded List. Unfunded projects are placed on the Planning List to receive funds if any of the Funded List 
projects do not complete the loan process. Projects identified on the Funded List from prior years which have 
not been initiated are placed on a Supplemental List. 
 
Obtaining CWSRF funding requires the submission of an application, preparation of an environmental report 
on the project, a land use compatibility statement from a county planning official, and a copy of the user 

http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Water-or-Wastewater-Improvement-Project/water-wastewater-financing/
http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Water-or-Wastewater-Improvement-Project/water-wastewater-financing/
http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Water-or-Wastewater-Improvement-Project/water-wastewater-financing/
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charge system. There are additional requirements depending on the nature of the project. An applicant needs 
to contact a DEQ Project Officer to discuss the project and find out what is required.  
For additional information on this and other DEQ programs, call 800-452-4011 or visit the DEQ website at 
http://www.deq.state.or.us/wq/loans/loans.htm. 
 
Oregon Department of Energy, Small Scale Energy Loan Program  
 
The Small Scale Energy Loan Program (SELP) program offers loans to projects whose purpose is to promote 
energy conservation and renewable energy resource development. Eligible applicants include cities, counties, 
special districts, individuals, and non-profit groups. Loans will cover up to 100% of construction costs, 
including engineering, fees, and studies. The finished project must at least break even in power costs. 
 
The program offers low-interest loans for projects that: 
 

• Conserve natural gas, electricity, oil, or other source of energy. 
• Produce energy from renewable resources such as water, wind, geothermal, solar, biomass, 

waste materials or waste heat. 
• Use recycled materials to create products. 

 
Interested parties should contact the Oregon Office of Energy for details. For additional information on the 
Office of Energy programs, call 503-378-4040 or visit the Office of Energy website at 
http://oregon.gov/ENERGY/.  
 
6.2 Local Funding Sources 
 
The amount and type of local funding obligations for infrastructure improvements will depend, in part, on 
the amount of grant funding anticipated and the requirements of potential loan funding.  Local revenue 
sources for capital expenditures include ad valorem taxes, various types of bonds, wastewater service 
charges, connection fees, and system development charges.  Local revenue sources for operating costs 
include ad valorem taxes and wastewater service charges.  The following sections identify those local 
funding sources and financing mechanisms that are most common and appropriate for the improvements 
identified in this study. 
   
General Obligation Bonds 
 
A general obligation (G.O.) bond is backed by the full faith and credit of the issuer.  For payment of the 
principal and interest on the bond, the issuer may levy ad valorem general property taxes.  Such taxes are 
not needed if revenue from assessments, user charges or other sources are sufficient to cover debt service.   
 
Oregon Revised Statutes limit the maximum term to 40 years for cities.  Except in the event that Rural 
Development Administration will purchase the bonds, the realistic term for which general obligation 
bonds should be issued is 15 to 20 years.  Under the present economic climate, the lower interest rates 
will be associated with the shorter terms. 
 
Financing of wastewater system improvements by general obligation bonds is usually accomplished by 
the following procedure: 
 

• Determination of the capital costs required for the improvement, 
• An election authorizing the sale of general obligation bonds,  
• Following voter approval, the bonds are offered for sale, 

http://www.deq.state.or.us/wq/loans/loans.htm
http://oregon.gov/ENERGY/
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• The revenue from the bond sale is used to pay the capital costs associated with the projects. 
 
From a fundraising viewpoint, general obligation bonds are preferable to revenue bonds in matters of 
simplicity and cost of issuance.  Since the bonds are secured by the power to tax, these bonds usually 
command a lower interest rate than other types of bonds.  General obligation bonds lend themselves 
readily to competitive public sale at a reasonable interest rate because of their high degree of security, 
their tax-exempt status, and their general acceptance. 
 
These bonds can be revenue-supported, wherein a portion of the user fee is pledged toward payment of 
the debt service.  Using this method, the need to collect additional property taxes to retire the obligated 
bonds is eliminated.  Such revenue-supported general obligation bonds have most of the advantages of 
revenue bonds, but also maintain the lower interest rate and ready marketability of general obligation 
bonds.  Because the users of the water system pay their share of the debt load based on their water usage 
rates, the share of that debt is distributed in a fare and equitable manner. 
 
Advantages of general obligation bonds over other types of bonds include: 
 

• The laws authorizing general obligation bonds are less restrictive than those governing other 
types of bonds.  

• By the levying of taxes, the debt is repaid by all property benefited and not just the system users. 
• Taxes paid in the retirement of these bonds are IRS-deductible. 
• General obligation bonds offer flexibility to retire the bonds by tax levy and/or user charge 

revenue. 
 
The disadvantage of general obligation bond debt is that it is often added to the debt ratios of the 
underlying municipality, thereby restricting the flexibility of the municipality to issue debt for other 
purposes.  Furthermore, general obligation bonds are normally associated with the financing of facilities 
that benefit an entire community and must be approved by a majority vote and often necessitate extensive 
public information programs.  A majority vote often requires waiting for a general election in order to 
obtain an adequate voter turnout.  Waiting for a general election may take years, and too often a project 
needs to be undertaken in a much shorter amount of time. 
 
Revenue Bonds 
 
Revenue bonds offer some advantages over general obligation bonds and are becoming a more frequently 
used option.  Revenue bonds are payable solely from charges made for the services provided.  These 
bonds cannot be paid from tax levies or special assessments; their only security is the borrower's promise 
to operate the system in a way that will provide sufficient net revenue to meet the debt service and other 
obligations of the bond issue. 
 
Many communities prefer revenue bonding, as opposed to general obligation bonding, because it insures 
that no tax will be levied.  In addition, debt obligation will be limited to system users since repayment is 
derived from user fees.  Another advantage of revenue bonds is that they do not count against a 
municipality's direct debt, but instead are considered "overlapping debt.” This feature can be a crucial 
advantage for a municipality near its debt limit or for the rating agencies, which consider very closely the 
amount of direct debt when assigning credit ratings.  Revenue bonds also may be used in financing 
projects extending beyond normal municipal boundaries.  These bonds may be supported by a pledge of 
revenues received in any legitimate and ongoing area of operation, within or outside the geographical 
boundaries of the issuer. 
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Successful issuance of revenue bonds depends on the bond market evaluation of the revenue pledged.  
Revenue bonds are most commonly retired with revenue from user fees.  Recent legislation has 
eliminated the requirement that the revenues pledged to bond payment have a direct relationship to the 
services financed by revenue bonds.  Revenue bonds may be paid with all or any portion of revenues 
derived by a public body or any other legally available monies.  In addition, if additional security to 
finance revenue bonds is needed, a public body may mortgage grant security and interests in facilities, 
projects, utilities or systems owned or operated by a public body. 
 
Normally, there are no legal limitations on the amount of revenue bonds to be issued, but excessive issue 
amounts are generally unattractive to bond buyers because they represent high investment risks.  In rating 
revenue bonds, buyers consider the economic justification for the project, reputation of the borrower, 
methods and effectiveness for billing and collecting, rate structures, provision for rate increases as needed 
to meet debt service requirements, track record in obtaining rate increases historically, adequacy of 
reserve funds provided in the bond documents, supporting covenants to protect projected revenues, and 
the degree to which forecasts of net revenues are considered sound and economical. 
 
Municipalities may elect to issue revenue bonds for revenue-producing facilities without a vote of the 
electorate (ORS 288.805-288.945).  In this case, certain notice and posting requirements must be met and 
a 60-day waiting period is mandatory.  A petition signed by 5% of the municipality's registered voters 
may cause the issue to be referred to an election. 
 
Improvement Bonds 
 
Improvement (Bancroft) bonds can be issued under an Oregon law called the Bancroft Act.  These bonds 
are an intermediate form of financing that is less than full-fledged general obligation or revenue bonds.   
This type of bond is quite useful, especially for smaller issuers or for limited purposes.   
 
An improvement bond is payable only from the receipts of special benefit assessments, not from general 
tax revenues.  Such bonds are issued only where certain properties are recipients of special benefits not 
accruing to other properties. For a specific improvement, all property within the improvement area is 
assessed on an equal basis, regardless of whether it is developed or undeveloped.  The assessment is 
designed to apportion the cost of improvements, approximately in proportion to the afforded direct or 
indirect benefits, among the benefited property owners.  This assessment becomes a direct lien against the 
property, and owners have the option of either paying the assessment in cash or applying for improvement 
bonds.  If the improvement bond option is taken, the City sells Bancroft improvement bonds to finance 
the construction, and the assessment is paid over 20 years in 40 semi-annual installments with interest.  
Cities and special districts are limited to improvement bonds not exceeding 3% of true cash value. 
 
With improvement bond financing, an improvement district is formed, the boundaries are established, and 
the benefited properties and property owners are determined.  The engineer usually determines an 
approximate assessment, either on a square foot or a front-foot basis.  Property owners are then given an 
opportunity to object to the project assessments.  The assessments against the properties are usually not 
levied until the actual cost of the project is determined.  Since this determination is normally not possible 
until the project is completed, funds are not available from assessments for the purpose of making 
monthly payments to the contractor.  Therefore, some method of interim financing must be arranged, or a 
pre-assessment program, based on the estimated total costs, must be adopted.  Commonly, warrants are 
issued to cover debts, with the warrants to be paid when the project is complete. 
 
The primary disadvantage to this source of revenue is that the property to be assessed must have a true 
cash value at least equal to 50% of the total assessments to be levied.  As a result, owners of undeveloped 
property usually require a substantial cash payment.  In addition, the development of an assessment 
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district is very cumbersome and expensive when facilities for an entire community are contemplated.  In 
comparison, general obligation bonds can be issued in lieu of improvement bonds, and are usually more 
favorable. 
 
Capital Construction (Sinking) Fund 
 
Sinking funds are often established by budgeting for a particular construction purpose.  Budgeted 
amounts from each annual budget are carried in a sinking fund until sufficient revenues are available for 
the needed project.  Such funds can also be developed with revenue derived from system development 
charges or serial levies. 
 
The disadvantage of a sinking fund is that it is usually too small to undertake any significant projects.  
Also, setting aside money generated from user fees without a designated and specified need is not 
generally accepted in a municipal budgeting process. 
 
Connection Fees 
 
Most cities charge connection fees to cover the cost of connecting new development to water and 
wastewater systems.  Based on recent legislation, connection fees can no longer be programmed to cover 
a portion of capital improvement costs. 
 
System Development Charges 
 
A system development charge (SDC) is essentially a fee collected as each piece of property is developed, 
and which is used to finance the necessary capital improvements and municipal services required by the 
development.  Such a fee can only be used to recover the capital costs of infrastructure.  Operating, 
maintenance, and replacement costs cannot be financed through system development charges.   
Two types of charges are permitted under the Oregon Systems Development Charges Act, improvement fees 
and reimbursement fees.  SDCs charged before construction are considered improvement fees and are used to 
finance capital improvements to be constructed.  After construction, SDCs are considered reimbursement fees 
and are collected to recapture the costs associated with capital improvements already constructed or under 
construction.  A reimbursement fee represents a charge for utilizing excess capacity in an existing facility 
paid for by others.  The revenue generated by this fee is typically used to pay back existing loans for 
improvements.      
 
Under the Oregon SDC Act, methodologies for deriving improvement and reimbursement fees must be 
documented and available for review by the public.  A capital improvement plan must also be prepared which 
lists the capital improvements that may be funded with improvement fee revenues, and the estimated cost and 
timing of each improvement.  Thus, revenue from the collection of SDCs can only be used to finance specific 
items listed in a capital improvement plan.  In addition, SDCs cannot be assessed on portions of the project 
paid for with grant funding.  
 
Local Improvement District (LID) 
 
Improvement bonds issued for local improvement districts (LIDs) are used to administer special 
assessments for financing local improvements in cities, counties, and some special districts.  Common 
improvements financed through an LID include storm and sanitary sewers, street paving, curbs, sidewalls, 
water mains, recreational facilities, street lighting, and off-street parking.  The basic principle of special 
assessment is that it is a charge imposed upon property owners who receive special benefits from an 
improvement beyond the general benefits received by all citizens in the community.  A public agency 
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should consider three “principles of benefit” when deciding to use special assessment: 1) direct service, 2) 
obligation to others, and 3) equal sharing/basis.  Cities are limited to improvement bonds not exceeding 
three percent of true cash value. 
 
The Oregon Legislature has provided cities with a procedure for special assessment financing (ORS 223.387-
399), which applies when city charter or ordinance provisions do not specify otherwise. To establish an LID, 
an improvement district is formed, the boundaries are established, and the benefited properties and property 
owners are determined. An approximate assessment to each property is determined based on the above three 
principles of benefit, and is documented in a written report.  Property owners are then given an opportunity to 
object to the project assessments.  The assessments against the properties are usually not levied until the 
actual cost of the project is determined.  Since this determination is normally not possible until the project is 
completed, funds are not available from assessments for the purpose of making monthly payments to the 
contractor. Therefore, some method of interim financing must be arranged based on the estimated total costs. 
 
The primary disadvantage to this source of revenue is that the property to be assessed must have a true 
cash value at least equal to 50 percent of the total assessments to be levied.  As a result, owners of 
undeveloped property usually require a substantial cash payment.  In addition, the development of an 
assessment district is very cumbersome and expensive. 
 
Ad Valorem Taxes 
 
Ad valorem property taxes are often used as a revenue source for utility improvements.  Property taxes 
may be levied on real estate, personal property or both.  Historically, ad valorem taxes were the 
traditional means of obtaining revenue to support all local governmental functions.   
 
A marked advantage of these taxes is the simplicity of the system; it requires no monitoring program for 
developing charges, additional accounting and billing work is minimal, and default on payments is rare.  
In addition, ad valorem taxation provides a means of financing that reaches all property owners that 
benefit from a water system, whether a property is developed or not.  The construction costs for the 
project are shared proportionally among all property owners based on the assessed value of each property. 
 
Ad valorem taxation, however, is less likely to result in individual users paying their proportionate share 
of the costs as compared to their benefits.  Public hearings an election with voter approval would be 
required to implement ad valorem taxation. 
 
User Fee 
 
User fees can be used to retire general obligation bonds, and are commonly the sole source of revenue to 
retire revenue bonds and to finance operation and maintenance.  User fees represent monthly charges of 
all residences, businesses, and other users that are connected to the wastewater system.  These fees are 
established by resolution and may be modified, as needed, to account for increased or decreased operating 
and maintenance costs.  User fees may be based on a metered volume of water consumption and/or on the 
type of user (e.g. residential, commercial, schools etc.). 
 
Assessments   
 
Under special circumstances, the beneficiary of a public works improvement may be assessed for the cost 
of a project.  For example, the City may provide some improvements or services that directly benefit a 
particular development.  The City may choose to assess the industrial or commercial developer to provide 
up-front capital to pay for the administered improvements. 
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6.3 Financing Strategy 
 
A financing strategy or plan must provide a mechanism to generate capital funds in sufficient amounts to 
pay for the proposed improvements over the relatively short duration in design and construction, 
generally two years.  The financing strategy must also identify the manner in which annual revenue will 
be generated to cover the expense for long-term debt repayment and the on-going operation and 
maintenance of the system. 
 
The objectives of a financial strategy include the following: 
 

• Identify the capital improvement cost for the project and the estimated expense for operation and 
maintenance.  

• Evaluate the potential funding sources and select the most viable program.  
• Determine the availability of outside funding sources and identify the local cost share. 
• Determine the cost to system users to finance the local share and the annual cost for operation and 

maintenance. 
 

Project Expenses 
 
Table 6.3.1 summarizes the total phase 1 project costs in 2021 dollars for each permit scenario. The 
identified projects expand, replace, or repair existing equipment and facilities and are expected to increase 
the annual operations and maintenance costs to the City.   
 

TABLE 6.3.1 
TOTAL PROJECT COST (2021 DOLLARS) 

 

Item 
Total Cost  

PS #1 
Total Cost  

PS #2 
Total Cost  

PS #3 
 Total Cost  

PS #4 
Collection System Improvements – Phase 1  $5,103,000   $5,103,000   $5,103,000   $5,103,000  
Pump Station Improvements – Phase 1  $735,000   $735,000   $735,000   $735,000  
WWTP Total Project Cost Estimate  $72,619,000   $57,924,000   $54,313,000   $45,030,000  
Total Project Cost Estimate  $78,457,000   $63,762,000   $60,151,000   $50,867,000  

 
Funding Sources 
 
With any of the proposed funding sources within the financial strategy, the City is advised to confirm 
specific funding amounts with the appropriate funding agencies prior to making local financing 
arrangements. Most of the grant programs require that the project address a DEQ-issued violation, 
potential violation or order before the project is eligible for funding. It is recommended that the City 
undertake efforts to secure funding in the form of grants and loans. Rural Development looks closely at 
sewer user rates and expects local rates to be at or above that of similar communities before the project 
becomes eligible for grants.   

 
Based on a winter water consumption of 150 gpd/EDU, or approximately 600 cubic feet of monthly water 
use, the average residential sewer bill is approximately $57.31/month. Table 6.3.2 summarizes the City’s 
current and future wastewater rate structures. 
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TABLE 6.3.2 
CURRENT AND PROJECTED WASTEWATER RATES 

 
Wastewater Rate Component 2017 2018 2019 2020 2021 2022 
Monthly Base Rate ($/EDU) $35.95 $38.31 $41.06 $44.07 $46.88 $48.30 
Volume Charge ($/cubic feet) $3.56 $3.79 $4.06 $4.36 $4.64 $4.78 

 
The City recently entered into a Mutual Agreement and Order (MAO) with DEQ to provide temporary 
operating limits and to settle current violations.  While the MAO will make the City eligible for grant 
funding from the standpoint of addressing current violations, actual eligibility is dependent on several 
factors.  
 
It is recommended that the City schedule and attend another One-Stop meeting after regulatory approval 
of the final WWFCSMP in order to assess the funding environment at that time. Changes to the City’s 
rate structure will be necessary. A sewer rate study will be prepared to establish rates to sufficiently fund 
future capital replacement and improvement needs, provide sufficient revenues for Operation and 
Maintenance, and maintain an adequate reserve fund. 
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1.0 INTRODUCTION 

The existing National Pollutant Discharge Elimination System (NPDES) Permit expired on 
December 31, 2008. The Department received renewal application number 972786 from City of 
Molalla on July 7, 2008. As this renewal application was submitted to the Department in a 
timely manner prior to the expiration date of the permit, the permit shall not be deemed to expire 
until final action has been taken on the renewal application to issue the new permit as per OAR 
340-045-0040. 

This permit evaluation report describes the basis and methodology used in developing the permit. 
The permit is divided into several sections: 

Schedule A - Waste discharge limitations 
Schedule B - Minimum monitoring and report requirements 
Schedule C - Compliance conditions and schedules 
Schedule D - Special conditions 
Schedule F— General conditions 

The Federal Water Pollution Control Act of 1972 and subsequent amendments require a NPDES 
permit for the discharge of wastewater to surface waters. Furthermore, Oregon Revised Statutes 
(ORS 468B.050) also require a discharger be granted a permit for the discharge of wastewater to 
surface waters. This proposed permit action by the Department complies with both federal and 
state requirements. 

2.0 FACILITY DESCRIPTION 

2.1 General 
City of Molalla operates a publicly owned treatment works (POTW) that serves much of the 
developed area within the Molalla urban growth boundary. The POTW is located just west of the 
City along Highway 213 between Highway 211 on the south and Toliver Road on the north. (See 
Map) 

Tolliver Road 

Highway 211 

Figure 1: Facility Location 



2.2 Wastewater Treatment 

The POTW includes a headworks with screening and compaction, followed by an asphalt lined 
aeration basin. The screened and aerated influent is pumped up to a two-cell facultative lagoon 
treatment system totally about 25 surface acres. Lagoon effluent is further treated through a 
dissolved air flotation (DAF) unit and then filtered. The final treated water is disinfected using 
chlorine and is either irrigated (during the drier months) or discharged to the Molalla River in 
accordance with restrictions established in this permit. A schematic of the treatment 
process/wastewater flow is attached. The application indicates the population served in Molalla 
to be 7195 persons while the most recent discharge monitoring report (DMR) for March 2009 
listed a population served as 7605 persons. 



2.3 Changes in Operation 

Up until January 2007, when facility upgrades were completed, the final effluent was discharged 
during the wetter winter months to Bear Creek at the plant site. In 2006 a pipeline was completed 
and an outfall structure was built that allowed the effluent to be discharged at a new location on 
the Molalla River nearly five miles from the plant site. The discharge point on Bear Creek was 
abandoned in January 2007. 

hdE£$*$Stk*di. £f; 
2.4 Groundwater Issues 
Facilities that recycle wastewater are required to apply water in such a way that groundwater will 
not be impacted. Controlling irrigation to agronomic loading rates is considered to be protective 
of the groundwater resource in those areas of application. The last permit renewal included a 
requirement for the facility to perform a lagoon leak test on this facility. A report on that testing 
was provided to the Department on November 19,2004. The test was performed in September 
2004 and indicated a leakage rate of approximately 0.21 inches/day. Historically it was DEQs 
policy that lagoon systems with leakage rates of less than 0.25 inches/day were not required to do 
a formal groundwater review at renewal. The Figure 1 vicinity map that was presented with the 
application identifies nearly 20 water wells within !4 mile of the treatment plant. Previously the 
Department indicated that the City should review well log information related to the identified 
wells and also develop a sampling plan to confirm that off site groundwater is not being impacted 
by this facility. Because the lagoon leakage rate is considered low for existing structures no 
further groundwater analysis was required. Schedule D of this permit includes a condition that 
would require hydrogeologic characterization and groundwater monitoring if concerns regarding 
adverse offsite groundwater quality due to this facility are elevated through complaints or other 
indirect evidence. 



2.5 Storm Water 
Plant site storm water is not controlled and/or discharged from the plant site. The majority of 
storm water soaks into the ground. 

2.6 Outfalls 
Outfall 001 is located on the Molalla River at around river mile 20. Effluent is only discharged 
from this point during the wet weather months when stream flow is at least 300 cfs as gauged at 
the USGS gauging station. Outfall 002 is the recycled water outfall and represents monitoring for 
a number of different locations where land application of treated effluent occurs. 

2.7 Industrial Pretreatment - majors only 

This facility is a minor domestic permit and does not have a pretreatment program. 

2.8 Biosolids 

Biosolids accumulate in the treatment lagoons and periodically must be removed for land 
application. This was last done in 2000. The permit includes a condition that would require City 
of Molalla to comply with state biosolids regulations (Division 50) if solids are to be removed 
during this permt period. 

2.9 Inflow and Infiltration (I/I) 

Inflow and infiltration (I/I) is a measure of the extraneous water that enters a collection system. 
Permit holders are expected to have programs in place to reduce and control VI for a number of 
different reasons including-

• I/I can overload and/or damage treatment facilities. 

• I/I can increase energy usage due to additional pumping costs. 

• EI can contribute to basement backups and sewage overflows resulting in unexpected 
property damage and unneceessary public health issues. 

• I/I adds to sewage treatment costs. 

For these and other reasons it is preemptive for permit holders to assure that construction 
standards for new sewers are adhered to and that ongoing programs of maintenance and repair 
within the collection system are budgeted. The permit includes a condition that requires City of 
Molalla to have a program in place to identify and reduce I/I within their collection system. A 
report is required annually summarizing their activity in this area. 

3.0 PERMIT HISTORY 

3.1 Compliance history 

Discharge monitoring reports (DMRs) and inspection reports were reviewed since the last 
renewal. Prior to the construction of the new outfall and plant upgrades effluent violations were 
frequently observed primarily due to lack of dilution during the discharge period. The plant 
upgrades addressed those concerns. During the 2006 irrigation season, a warning letter (WL-
NWR-WQ-0132) was issued by the Department for a bacteria violation noted during September. 
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This violation was not repeated. In March 2009, a warning letter (WL-NWR-WQ-09-0028) was 
issued for ammonia limit violations noted during November and December 2008 and January 
2009 for discharges to the Molalla River. The limits in the permit are water quality based and 
because stream flows were much higher than the worst case low flow used to establish effluent 
limits it was determined that the elevated effluent ammonia observed did not cause or contribute 
to in-stream water quality standards violations. A summary of effluent monitoring data is attached 
to this fact sheet. 

Inspections of this facility were completed on July 20, 2005, February 14,2007, and April 30, 
2008. No violations were noted in these reports. During the 2008 site visit, DEQ laboratory 
personnel gathered field data and observations for analysis of the Molalla River mixing zone 
established for this discharge. 

4.0 RECEIVING WATER 

The City of Molalla discharges to the Molalla River which is a tributary stream in the Willamette 
Basin. The water quality standards for all waterbodies (Oregon Administrative Rules 340-41) and 
specifically the Willamette Basin (Oregon Administrative Rules 340-41-0345) were developed to 
protect the beneficial uses for the basin. The designated beneficial uses of the Molalla River are as 
follows: 

public and private domestic water supply, 
industrial water supply, 
irrigation, 
livestock watering, 
anadromous fish passage, 
salmonid spawning and rearing, 
resident fish and aquatic life, 
wildlife and hunting, 
fishing, 
boating, 
water contact recreation, 
aesthetic quality, and 
hydro power 

4.1 Receiving Stream Water Quality 
The treatment plant discharges to a reach of the Molalla River near river mile 20 (see picture 
below). The Molalla River drains from the Cascade Mountains to the Willamette River. As such, 
the observed stream flow is markedly influenced by winter rains and spring snowmelt. This 
facilities' discharge is limited to periods of higher stream flow. 



Certain reaches of this river are listed, including where this discharge occurs, as water quality 
impaired under DEQ's 303(d) inventory of impaired water bodies. Table 1 shows a list of 
parameters the Molalla River is water quality limited for downstream of the City of Molalla STP 
discharge location. In 2008 the Department issued Total Maximum Daily Loads (TMDL) for 
temperature and bacteria. The TMDL analysis concluded that there would be no reasonable potential 
for this facility to contribute to the bacteria or temperature listings. 

Table 1: Listed Water Quality Limited Parameters 

River Mile 
0to25 
19.7 to 44.7 
18.2 to 48.3 
0to25 

Parameter 
Bacteria 
Temperature 
Temperature 
Temperature 

Season 
Fall/Winter/Spring 
August 15-June 15 
Year Around 
Summer 

Criteria 

Spawning 13.0°C 
Core cold water habitat!6.0°C 

4.2 Mixing Zone Analysis 

Federal regulations (40 CFR 131.13) allow for the use of mixing zones, also known as "allocated 
impact zones". These are small areas around a discharge where water quality standards may be 
suspended. Application of mixing zones must ensure acute toxicity to drifting organisms is 
prevented and the integrity of the waterbody as a whole is not impaired. EPA does not have 
specific regulations pertaining to mixing zones. Each state may adopt its own mixing zone 
regulations that are subject to review and approval by EPA. In States that lack approved mixing 
zone regulations, ambient water quality standards must be met at the end of the pipe. OAR 340-
041-0053(1) provides that the Department may suspend all or part of the water quality standards 
in a designated portion of the receiving water to serve as a zone of dilution for wastes and 
receiving waters to mix thoroughly. 

The Department has developed mixing zone regulations and policy based in part on the acute and 
chronic aquatic life criteria. Based on EPA guidance and the Department's mixing zone 
regulations, two mixing zones may be developed for each discharge that reflect acute and chronic 
effects: 1) The acute mixing zone, also known as the "zone of initial dilution" (Z1D), and 2) the 
chronic mixing zone, usually referred to as "the mixing zone". Acute criteria are suspended 



within the ZID but it is designed to prevent lethality to organisms passing through the ZID. 
Chronic criteria are suspended within the mixing zone and it is designed to protect the integrity of 
the entire water body as a whole. The allowable size of the mixing zone should be based upon 
the relative size of the discharge to the receiving stream, the beneficial uses of the receiving 
stream, location of other discharges nearby, location of drinking water intakes, and other 
considerations. More specific guidance is available from EPA regarding criteria used in 
appropriately sizing a ZID. Primarily the ZID must be designed to prevent lethality to drifting 
organisms. 

During the planning and design of the new outfall to the Molalla River, the City of Molalla was 
required to provide preliminary computer modeling of the impacts for the discharge. That 
modeling effort was used to evaluate the potential discharge and aid in defining the boundaries of 
the permit defined mixing zone. The outfall is a multiport diffuser located away from the west 
bank of the river. The mixing zone is listed as the length of the diffuser plus ten feet on either 
end, extending five-feet upstream and fifty-feet downstream. The ZID is specified as the area 
within five feet of the diffuser. On April 30,2008, DEQ laboratory conducted a field evaluation 
of the mixing zone to confirm assumptions used during the design, construction and permitting 
process. In December 2007, the DEQ adopted its "Regulatory Mixing Zone Internal 
Management Directive". This guidance document provides the basic process for reviewing 
mixing zones during the permitting process. Based on that guidance it was determined a Level 1 
(Simple) evaluation was most appropriate for this discharge. Because of relatively high river 
flows (gauged at 2200 cfs downstream near City of Canby) observed at the time of the study, it 
was difficult to make a safe validation of dilution and mixing. What was concluded was that 
under the observed condition the stream was very turbulent and rapid mixing and high dilution of 
the effluent was observed. No issues were identified at the site. 

The DEQ's mixing zone rule includes temperature thermal plume limitations. DEQ field 
evaluation included gathering information to help evaluate if the four following adverse effects 
on salmonids inside the mixing zone are minimized. 
1) Impairment of spawning is prevented by limiting exposure to temperatures above 13 degrees 
Celsius. Discharge monitoring data from the past three winters indicates that the Molalla STP 
discharge is often less than 13°C. The permit will require continued monitoring of effluent 
temperature and proposes that if the seven-day moving average for effluent temperature reaches 
18°C that discharge be stopped. Even when effluent temperatures are above 13°C the rapid 
mixing provided by the diffuser will prevent thermal issues in the mixing zone. Temperature 
monitoring over the past few years indicates that the rise in effluent temperature corresponds with 
rising ambient stream temperatures. This permit provides protection to stream temperature 
impacts by limiting effluent temperature. 
2) Acute impairment or instantaneous lethality is prevented or minimized by limiting potential 
fish exposure to temperatures of less than 32 degrees Celsius for more than 2 seconds. This 
facility will not be allowed to discharge if effluent temperature reaches 16°C. 
3) Thermal shock caused by a sudden increase in water temperature is prevented or minimized 
by limiting potential fish exposure to temperatures of 25.0 degrees Celsius or more to less than 
5% of the cross section of100% of the 7Q10 low flow of the water body. Again this facility will 
never discharge effluent near this temperature. 
4) Unless the ambient temperature is 21.0 degrees or greater, migration blockage is prevented 
or minimized by limiting potential fish exposure to temperatures of 21 degrees Celsius or more to 
less than 25% of the cross section of 100% of the 7Q10 low flow of the water body. Again with 
the temperature limits in this permit, this will never happen. 



4.3 Environmental Mapping 
The City of Molalla discharges to the Molalla River at RM 20.0 through Outfall 001. Figure 2 
below locates the outfall on a USGS Quad Map of this area. Based on the Oregon Department of 
Fish and Wildlife fish habitat maps and Oregon Administrative Rules, Division 41, Water Quality 
Standards, Figure 340A (Fish Use Designations, Willamette Basin), this section of the Molalla 
River is utilized by salmonids for spawning (Sept 1- Junel5), rearing and migration. The Molalla 
River at this location is also considered to be water quality limited for temperature. 

OUTFALL 

Figure 2: Outfall Location 

The discharge is located approximately 1 mile downstream of Feyrer Park and nearly 15 miles 
upstream of the City of Canby. There are some public access sites to this portion of the river. 
Local citizens utilize the river for recreation and fishing. The discharge is located in a watershed 
utilized as source water for drinking water; however, no drinking water intakes are located within 
14 mile of the Outfall. No other NPDES permitted discharges are located within lA mile of this 
outfall. 

5.0 PERMIT LIMITATIONS 

Two categories of effluent limitations exist for NPDES permits: 1) Technology based effluent 
limits, and 2) Water quality based effluent limits. Technology based effluent limits apply the 
secondary treatment requirements established by EPA for municipal dischargers (POTWs). 
Technology based effluent limits were established to require a minimum level of treatment for 
municipal sources to meet the federal secondary standards (40CFR Part 133). Water quality 
based effluent limits are designed to be protective of the beneficial uses of the receiving water 
and are independent of the available treatment technology. In addition, when performing a permit 
renewal, there are existing permit limits. These may be technology-based limits, water quality-
based limits, or limits based on best professional judgment. When renewing a pennit, the most 
stringent of technology based or water quality based limits apply. 
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5.1 Existing Permit Limits 
The current permit for this facility includes effluent limitations on Biochemical Oxygen Demand 
(BOD5), Total Suspended Solids (TSS), bacteria, pH, chlorine, ammonia (NH3-N) and dilution. 

5.2 Technology-Based Effluent Limits 
Secondary treatment requires at minimum the following standards be met for BOD5TSS and pH: 

• BOD5 shall not exceed a 30-day average of 30 mg/1 and a 7-day average of 45 mg/1 and 
the 30-day average percent removal shall not be less than 85 percent. 

• TSS shall not exceed a 30-day average of 30 mg/1 and a 7-day average of 45 mg/1 and the 
30-day average percent removal shall not be less than 85 percent. 

• pH shall be maintained within the limits of 6.0 to 9.0, 

The City of Molalla STP limitations for BOD5TSS and pH are at least as stringent as the federal 
requirements in that the following must be met: 

*t 

• BOD5 shall not exceed a monthly average of 10 mg/1 and a weekly average of 15 mg/I 
and the monthly average percent removal shall not be less than 85 percent. 

• TSS shall not exceed a monthly average of 10 mg/1 and a weekly average of 15 mg/i and 
the monthly average percent removal shall not be less than 85 percent. 

• pH shall be maintained within the limits of 6.0 to 9.0. 

In addition DEQ requires that mass load limitations for BOD5 and TSS must be met when 
discharging to surface waters. These loads are required to be reported in pounds per day and 
include a monthly average, weekly average and daily mass limitation. For this facility these limit 
were established based on a wet weather design flow of 1.92 mgd. Weekly limits are 1.5 times 
the monthly mass and the daily limit is twice the monthly mass. Limits are calculated as follows: 

BOD5 and TSS- Average Monthly Limit = (1.92 mgd)(10mg/l)(8.34 Ibs/gal)=160 lbs/day 
Average Weekly Limit = (1.5)160 lbs(Average Monthly Limit)= 240 lbs/day 
Daily Limit= (2.0)160 lbs= 320 lbs 

5.3 Water Quality-Based Effluent Limits 
Reasonable Potential Analysis 

The Department performs an analysis to determine if there is a reasonable potential to cause or 
contribute to violations of instream water quality criteria. The Department has adopted EPA's 
recommended methodology for performing a reasonable potential analysis (RPA). This 
methodology was developed primarily for acute and chronic criteria but can be adapted to other 
criteria based on different frequencies and durations. This RPA takes into account effluent 
variability, available dilution (if applicable), and receiving stream water quality. The RPA for 
specific parameters are discussed below. 

In accordance with DEQ's "Internal Management Directive for Reasonable Potential Analysis for 
Toxic Pollutants" (September 2005), domestic sources like City of Molalla with a diy weather 
design flow greater than 0.1 mgd but less than 1 mgd must be characterized for chlorine and 
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ammonia. The RPA spreadsheet using current data from over the past three years for this renewal 
indicates that no reasonable potential exists for ammonia. 

Permit Limit Derivation 

During the last permit renewal, effluent limits were included in the permit for both ammonia and 
chlorine. These limits were established assuming very conservative assumptions but without any 
real monitoring results available. Because chlorine is controlled using dechlorination, the effluent 
chlorine level is controlled by the operation of the dechlorination system. The limits for chlorine 
will remain the same. Ammonia is not specifically controlled through this treatment system. The 
use of new information (actual recent monitoring data and the mixing zone review) was 
considered in evaluating the water quality based ammonia limit. The limit for ammonia was 
revised slightly based on that analysis. 

The RPA spreadsheet and permit effluent derivation worksheet are attached. 

The pH is a measure of how acidic or basic a solution is. At a pH of 7.0 s.u. the solution is 
considered neutral. The purpose of an in-stream water quality pH standard is generally the protection 
of aquatic life since most aquatic organisms can only tolerate a fairly narrow range around 7.0 s.u. 

The Willamette Basin Water Quality Standard for pH is found in OAR 340-04i-0345(l)(a). The 
allowed range is 6.5 to 8.5 s.u. The proposed permit limits pH to the range 6.0 to 9.0 s.u. This limit 
is based on Federal secondary treatment standards for wastewater treatment facilities (40 CFR Part 
133.102), and is applied to the majority of domestic NPDES permittees in the state. Within the 
permittee's mixing zone, the water quality standard for pH does not have to be met. The Department 
evaluated pH using a spreadsheet that derives the pH at the mixing zone boundary (See attached). 
Mixing with ambient water within the mixing zone will ensure that the pH at the edge of the mixing 
zone meets the ambient criteria. Therefore, the Department considers the proposed permit limits to 
be protective of the water quality standard. 

The water quality based effluent limits for total residua! chlorine proposed in this permit are 
lower than the Minimum Level (ML) for chlorine of 0.1 mg/L published by EPA. In accordance 
with EPA Region X Guidance for WQBELs below Analytical Detection Limits issued in 1996, 
the permit should include the ML as a "compliance evaluation level". The Department is 
proposing to include a note in Schedule A establishing 0.10 mg/L as a compliance evaluation 
level for total residual chlorine. 

5.5 Whole Effluent Toxicity 
Though this facility remains classed as a minor domestic NPDES facility, design data from the 
recent upgrade and flow information in the application indicates that this facility is routinely 
treating over 1 mgd which is the threshold for requiring whole effluent toxicity (WET) or 
bioassay tests at publicly owned treatment works. The permit includes the requirements for 
bioassay tests that will meet the application requirements for the next renewal. Because of the 
apparent steady growth in population within the Molalla community and flow at the POTW, this 
facility will need to be recommended to EPA for reclassification as a major facility in the 
immediate future. 

5.6 Antidegradation 
An Antidegradation Review was performed for this discharge. The permit is being renewed 
without any increase in discharge loadings. Permit renewals with the same discharge loadings as 
the previous permit are not considered to lower water quality from the existing condition. Based 
on the antidegradation review, the Department determined the proposed discharge complies with 
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the Antidegradation Policy for Surface Waters found in OAR 340-041-0026. See attached anti-
degradation review. 

6.0 PERMIT DRAFT DISCUSSION 

6.1 Face Page 
The face page provides information about the permittee, description of the wastewater, outfall 
locations, receiving stream information, permit approval authority, and a description of permitted 
activities. The permittee is authorized to construct, install, modify, or operate a wastewater 
collection, treatment, control and disposal system. The permit allows discharge to the Molalla 
River and the use of recycled water within limits set by the permit. All other discharges are 
prohibited. 

6.2 Schedule A - Waste Discharge Limitations 
The periods of when discharge is allowed and the limitations that must be met for this facility are 
provided in this Schedule. These limits remain the same as the previous permit with some minor 
exceptions:-

• The BOD5 and TSS percent removal had been adjusted to a lower level than 85% for the 
last permit. This was done because of concern that the new headworks was lowering 
influent loading. A review of the monitoring reports over the past three years indicates 
that the facility has no difficulty meeting 85% removal. 

• Ammonia limits were revised using current data and it changed the monthly average from 
11.9 mg/1 to 16.7 mg/I. The daily maximum remains the same. 

• The previous permit relied on a staged flow to allow the operator the ability to determine 
the quantity to be discharged based on a dilution ratio. The intent was to maximize 
protection while allowing flexibility on the discharge side. Actual practice has seen that 
given adequate stream flow discharge volume does not need to be as closely monitored. 
What the draft permit proposes is that if the gauged flow is above 350 cfs, discharge can 
occur. Under all other stream flow circumstances, the plant will just hold effluent in the 
lagoons. This change should ease the operator's decision on discharging by just tracking 
the gauged stream flow. 

• Another limit that will need to be tracked is the moving average effluent temperature. If 
the temperature is above 18 degrees Celsius, discharge will be prohibited. This limit was 
necessary to achieve the thermal plume limitations defined in DEQ's mixing zone rule 
(OAR-340-041-0053). 

Bacteria: 

The proposed permit limits are based on the E. coli standard contained in OAR 340-041-
0009(5). The proposed limits are a monthly geometric mean of 126 E. coli per 100 mL, 
with no single sample exceeding 406 E. coli per 100 mL. If a single sample exceeds 406 
E. coli per 100 mL, then the permittee may take five consecutive re-samples. If the log 
mean of the five re-samples is less than or equal to 126, a violation is not triggered. The 
re-sampling must be taken at four hour intervals beginning within 28 hours after the 
original sample was taken. 
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The proposed limits are taken directly from the Oregon bacteria rule which is found in 
OAR 340-041-0009. This rule establishes numeric in-stream water quality standards 
(OAR 340-041-0009(1)) and establishes effluent limitations and the methodology for 
establishing a violation (OAR 340-041-0009(5)). 

Regarding the general condition 6 found in Section B of Schedule F in this permit which 
prohibits overflows from wastewater conveyance systems, the Environmental Quality 
Commission (EQC) recognizes that it is impossible to design and construct a conveyance 
system that will prevent overflows under all storm conditions. The applicant is not 
seeking permit coverage for overflows and the permit does not authorize such discharges. 
The State of Oregon has determined that all wastewater conveyance systems should be 
designed to transport storm events up to a specific size to the treatment facility. 
Therefore, in exercising its enforcement discretion regarding Sanitary Sewer Overflows, 
the Department will consider the following: 

(1) Whether the permittee has conveyance and treatment facilities adequate to prevent 
overflows except during a storm event greater than the one-in-five-year, 24-hour 
duration storm from November 1 through May 21 and except during a storm 
event greater than the one-in-ten-year, 24-hour duration storm from May 22 
through October 31. In addition, DEQ will also consider using enforcement 
discretion for overflows that occur during a storm event less than the one-in-five-
year, 24-hour duration storm from November 1 through May 21 if the permittee 
had separate sanitary and storm sewers on January 10,1996, had experienced 
sanitary sewer overflows due to inflow and infiltration problems, and has 
submitted an acceptable plan to the Department to address these sanitary sewer 
overflows by January 1, 2010; 

(2) Whether the permittee has provided the highest and best practicable treatment 
and/or control of wastes, activities, and flows and has properly operated the 
conveyance and treatment facilities; 

(3) Whether the permittee has minimized the potential environmental and public 
health impacts from the overflow; and 

(4) Whether the permittee has properly maintained the capacity of the conveyance 
system. 

DEQ will review the permittee's determination of the one-in-five-year, 24-hour duration 
winter storm and the one-in-ten year, 24-hour duration summer storm as described above 
in the permit holder's facilities plan. In the event that a pennit holder reports an overflow 
event associated with a storm event and DEQ does not have information from the permit 
holder sufficient to determine whether or not the storm event exceeds storm events as 
specified in OAR 340-041-0009(6) & (7), DEQ will perform the determination using the 
information contained in Figure 26 of the 1973 NO A A Atlas 2 entitled "Precipitation-
Frequency Atlas of the Western United States, Volume X - Oregon". This figure is 
entitled "Isopluvials of 5-yr 24-hr precipitation in tenths of an inch". The Atlas can be 
obtained on line at http://lidsc.nws.noaa.gov/hdsc/pfds/other/or pfds.html, however the 
file is very large. A scanned version of Figure 26 is available at: 
http://www.wrcc.dri.edu/pcpnfreq/or5v24.gif. DEQ will compare the information in this 
figure with rainfall data available from the National Weather Service, or other source as 
necessary. 
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6.3 Schedule B - Minimum Monitoring and Reporting Requirements 

This schedule includes the monitoring and reporting requirements established in this permit. In 
addition to the monthly monitoring and reporting requirements being listed, the reporting 
procedures are also established. Annual report requirements for I/I, recycled water and biosolids 
are found within this schedule. 

6.4 Schedule C - Compliance Schedules and Conditions 

No compliance schedules are incorporated in this permit. 

6.5 Schedule D - Special Conditions 

The following special conditions are included: 
1. This facility requires a certified operator. Specific requirements related to that certified 

operator are provided in this condition. 
2. If biosolids are to be removed from the treatment lagoons, the permittee is required to 

update their management plan at least six months prior to removal. 
3. Specific requirements in relation to the reuse of recycled wastewater are provided. 
4. Instructions regarding WET tests are included in this condition. 
5. Hydrogeologic characterization is not required provided the facility operates in accord 

with the permit and evidence develops that groundwater is no longer being protected. 
6. Treatment plant site use of recycled water is considered an exempt reuse. 
7. The permittee is required to make notification to the DEQ in accord with the permit. 

6.6 Schedule F - NPDES General Conditions 
All NPDES permits issued in the State of Oregon contain certain conditions that remain the same 
regardless of the type of discharge and the activity causing the discharge. These conditions are 
called General Conditions. These conditions can be changed or modified only on a statewide 
basis. The latest edition of the NPDES General Conditions is from 2009 and this edition is 
included as Schedule F of the draft permit. 

Section A contains standard conditions which include compliance with the permit, assessment of 
penalties, mitigation of noncompliance, permit renewal application, enforcement actions, toxic 
discharges, property rights and referenced rules and statutes. Section B contains requirements for 
operation and maintenance of the pollution control facilities. This section includes conditions for 
proper operation and maintenance, duty to halt or reduce activity in order to maintain compliance, 
bypass of treatment facilities, upset conditions, treatment of single operational events, overflows 
from wastewater conveyance systems and associated pump stations, public notification of effluent 
violation or overflow, and disposal of removed substances. Section C contains requirements for 
monitoring and reporting. This section includes conditions for representative sampling, flow 
measurement, monitoring procedures, penalties of tampering, reporting of monitoring results, 
additional monitoring by the permittee, averaging of measurements, retention of records, contents 
of records, and inspection and entry. Section D contains reporting requirements and includes 
conditions for reporting planned changes, anticipated noncompliance, permit transfers, progress 
on compliance schedules, noncompliance which may endanger public health or the environment, 
other noncompliances, and other information. Section D also contains signatory requirements 
and the consequences of falsifying reports. Section E contains the definitions used throughout the 
permit. 
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6.7 Permit Processing/Public Comment/Appeal Process 
The beginning and end date of the public comment period to receive written comments regarding 
this permit, and the contact name and telephone number are included in the public notice. The 
permittee is the only party having standing to file a permit appeal. If the Permittee is dissatisfied 
with the conditions of the permit when issued, they may request a hearing before the EQC or it's 
designated hearing officer, within 20 days of the final permit being mailed. The request for 
hearing must be sent to the Director of the Department. Any hearing held shall be conducted 
pursuant to regulations of the Department. 
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Antidegradation Review Sheet 
ANTIDEGRADATION REVIEW SHEET 

FOR A PROPOSED INDIVIDUAL NPDES DISCHARGE 

1. What is the name of Surface Water that receives the discharge? Molalla River 

Briefly describe the proposed activity: Discharge of treated pulp and paper effluent 

Is this review for a (renewal) OR new (circle one) permit application? 
Go to Step 2. 

2. Is this surface water an Outstanding Resource Water or upstream from an Outstanding 
Resource Water? 

>¥es>. Go to Step 5. 
f N o . ) Go to Step 3. 

3. Is this surface water a High Quality Water? 

Yesy Go to Step 8. 
No. Go to Step 4. 

8. Will the proposed activity result in a Lowering of Water Quality in the High Quality Water? 
/&K Go to Step 9. 
( No. ) Proceed with Permit Application. Applicant should provide basis for conclusion. Go to 
V — ' Step 24. 

This conclusion is explained and supported by data and evaluations included with the permit evaluation 
report and attachments accompanying the proposed NPDES permit renewal. This is an existing discharge 
and there is no change in their operation. There is no request for a mass load increase. 

24. On the basis of the Antidegradation Review, the following is recommended: 
X Proceed with Application to Interagency Coordination and Public Comment Phase. 

Deny Application; return to applicant and provide public notice. 

Action Approved 

Section: Northwest Region - WQ Source Control Section 

Review Prepared By: Lvle Christensen 
Phone: 503-229-5295 
Date Prepared: May 6. 2009 
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î ; fH <i 

rH Ol 

ro d 
ri i-l 

"̂  ro Ol 
oi K co 

ID 

ro 
r4 

m m co 
d -* O 
rl H H 

ro 
ai 

ID 

oi 

lO H ID N 00 
O rH ri ri d 
rH ri rH rH rH 

CO 

ri 

ro 
(N 
ri 

h-

ri 

r^ 
o 
ri 

ri 

ri 

ri 
V 

ri H H H 
v V V V 

rH rH rH rH ri ri 
V V V V V V 

°° ̂  CM « 
N O H H 
ri ri ri 

ri ri rH ri 
V V V V 

<U <U 4> (U ^ _ T . ^ + f t - i 
Q O t l O C l O Q O l D f s J f ^ . - -
* * ' ' " ri ro tO <* 

l-i T^ l-i Vi ro ro 
JZ x : 

ro 
X . 
u 

ro o i 
x : 

aj a tu cu aj (u , n oo oo oo oo oo oo " . 
o 

TJ TJ TJ TJ 

(U (U 
> > 

m oo 
oo o i 

co co co co co co 
x : _C _C -C x : x : 

, u u u u u u 
,_2 ,i_t .__ ,_2 ,_2 ,_2 

r o r ^ L o r ^ T J T J T J T J T J T j 

N N ri ?t l / l 
^J o i o i co cd u i 

ru aj ai a) m cu __ 
o o o o o o o o o o o o . « = t o i o i 

o 
ro ro ro ro ro co 01 Ol o 

O rH LO rH 
r-t rH rH rH di <L) 

> > 
0 ) 0 ) 0 ) 

> > > 

Ol 
' t r i f f l O ) i a ' D ' 0 ' a ' D ' D ' 0 r i N r l N 
oo i > r^ I D m 

> > 
0) QJ d) a j O l 00 N UD 

> > > > 

o o o o a i 
O l 

t o 
r H 

LO 
a i 

LO 

I D 

m 
CN 

r-. 
a i 

ro 
ro 

LO 
O l 

O l 

LO 

r H 

O l 
0 1 

LO 
r H 

LO 
0 1 

r-» 
LO 

m 
rH 

00 
O l 

ri 
rH 

LO 
O l 

ro 
* f 

OI 
ro 

m 
O l 

o> 
O 

h-
O l 

I D 

-=t 

t 
r H 

O l 
O l 

CO 

o 

m 
Ol 

CO 
rH 

ro 
rH 

o o o o o o 
2 2 2 2 2 2 a i 

a i 

ro 
r-1 

ro 
Ol 

rH 

CO 

(N 

CO 
O l 

o i 

LO 
O l 

LO 
Lri 

ro 
o i 

CO 
O l 

ro 

L0 
O l 

rH 
tO 

CN 
rsi 

O l 

LO 

oi 

St 
O l 

00 
s * 

ro 
o i 

o> 
Ol 

OJ 
o i 

o l 
O l 

tO 

ro 

LO 
O l 

o-
o i 

Ol 

* t 
L0 

ri 
rH 

o o o o o o LO 
a i 

to 
LO 

OJ 
O l 

ai 

LO 
rH 

O l 

O l 

Ol 
a i 

I D 

U3 
r H 

LO 
a i 

ro 
LO 

O l 
O l 

ro 
I D 

rH 

I D 
O l 

00 
00 

ro 
Ol 

ID 

rH 

rH r--. r~- I D I D «-J; 
ffi r i ri ff) r i ri ro ro 

cq ro ^ I D 
ro" ro ro ri 

N o i r s o i 
r i r i r i m 

jo ~53 
h- c 

C5 

O TO 

cn 
OJ 

ri 
Ol 

ro 
Ol 

ro 
Ol 

00 
ro 
CN 

i n 
CO 
rN 

ri CN in •* 
O ri OJ O 
<N ri ri ri 

ID ^ . 

ri ^ 
ri 
rH 

'st O Ol Ol O 
ro o- ro O 00 
H rM rO ^ t ro 

r̂ . o o ri 
i n o j m m 
ri ri ri ri ri 

CO 
CO 

LO l O 
ID O-
ri ri 

m co LO 
ri rH CM 
O l O l O l 

r̂  ri o 
N ID (N 
ri ri ri 

O 00 
ri ri 
ri ri 

ro in ^t •* 
o ro m o 
fN ri ri ri 

00 
-St 

ri 

LD CO ^ t O LO 
<* LO r-N o i t o 
ri O l O l OJ O l 

O l OJ O l O l 
l O - ^ ri ri 
ri ri ri ri 

<*> ri 

ri s 
LO LO 
ro tD 
ri rH 

n N « t 
o i o a i 
Ol O l r H 

ri m co 
O* LO rH 
ri rH rH 

00 
o 
o 

'"_ ^ 
d d oo co ro ID 

d ri ri rH 2 - 2 OJ oo o> CO CO 

r-i d d d d 
N I N ^ 00 
O rH ri ri 

1-N ro 
ri fN oi 

ro r-\ 
ri ri 

r̂  r̂  oo 
o d d 

co a i ro co 
O O ri ri ri ri 

r-̂  co 
d d 

oi -st co ro 
O OJ ri fsj 

ri oo 
CN t o ro ro 

oi 
Oi _ , ro 
d ^ ri ri oi o i ro 

s t r-; 
ro" ro 

ri ri 
ro" oi 

•H; co 
ri d 

ro ("-. ri 
ri ri ro" 

ro ro 
ro i n 

a i 
o 
Q. 
<v 

CO 

o i a i 
o o 
bo -=: 

< 

Ol Ol Ol Ol 
o o o o 

Ol Ol CO 
o o o 

00 CO CO CO 00 
o o o o o 

CO CO 00 
o o o 

CO 

o 
00 00 
o o 

ro CL ro 
< 5 

X I 
1) 0) 

a 
ts 
o 

Q. 
0) 
in 

> 
ro 

a. 
< 

o o 

3 S 

r-N 
o 

i 
Q . 
<1J 

CO 

o 
oo 

< 

o 
o> 
o 

I 

c 

o-
o 

Q. 
< 

o o o 
i i 

_Q C 
<u ro 





a. *~ 
• 7 - . < " 

^ ro 
ro 2 

<n 
P O 

JO " ! O 
cu «> e 

* * £ 
iSf i 
qj -Q +J 
1= 0J W 
3 £1 -

m
us

t 
m

on
ia

 

,<u x £ 
r- Q. < 





Oi o o 
OJ 

RI 
Q 

_ro 
'E o 
E 
E 
< 

c 
ro 
OJ 

c 

• 

E 

E 
0) 
Q. 

*fc 

J2 
ro 
o 

OJ 
E 
ro 
Z 

J 

Is 
_Q i___; 

8 

£ 

V 

-3-

fy 

( j 

o 
ro 
•a 
c 
ro 
o 
C Ol 

8 J ^ 
1/1 

c * 
to ro £ « .2 

QJ in c o 
£ 
£ 

•Is5 

0) 
JZ\ 

ft 
£ 

s 3 g 
°-£ __ 1 = 
H Q - < 

t / ) 
LU 





ON 

87. 
8t7'9 
OVQZ 
£Z*6I 
687 

8F0Z 
E6'SI 

OO
1
! 

WO 

Zt/9 
6V9 

S'S 
O'OZ 
0'6 
0"SI 

O'SI 
L'L 
£'Z 

£1 

euajuD 
Hd jaddn 

ON £|ej4U3)Od 8|qeuoseay aiaip si 

S"9 

8fr"9 
8Z'8£ 
£Z'6l 
68'Z 

2T>SZ 
W02 

8Z"0 
cY'O 

Zi7*9 
6fr'9 

S'9 
0'0£ 
0'9 
O'SI 

OST 

6'9 
£Y 

£1 

eua-SMD 
Hd J9M01 

M Hd JOJ vd* 

:Ajepunog auoz BUJXJW je Hd 
_B>jd 

:
(l/£03B3 6ui) uoqjBO 3.UB6-I0UI JB^OJ. 

:(l/£COeD 6w) A__||U||B>i|V 
:(3 6ap) amiejadurai 

AWaNflOa 3NOZ DNIXIWIV SNOUiaNOD > 
:(~l/£03B3 6LU) uoqjeo DIUB6JOUI [ejoi lusnyjg 

'£03^3 6LU) uoqjGQ 0!UB6JOUI |G}Oi puncu6>pGg/iuBa.isdn 

NOg^VD DINVDyONIIVlOX "£ 
IUOIPBJJ UORBZIUOI ^uanjjjg 

:UOJPBJ^ uoftezjuoi puno-i6>]Deg/ujB9^sdn 

SNOIiOVyd NOUVZINOI 'Z 
:B>|d jiranwg 

:e>jd punoj6>(Deg/LUB9J4sdn 

S1NV1SN03 NOLLVZINOI 'I 
maiftl 

vi^uyo Hd 3iavonddv > 
:(1/£0DGD6UJ)A^!U!|B>IIV 

:Hd 
:(0 6ap) 8jn;eJ8dLU9i 

SDiisiyaiovyvHD iNamdda '£ 

:(l/£03eo 6w) A_4|U!|B>||V 
:Hd 

:(3 6ap) ajniGJsdujai 

S3iisiy3i3vyvH3 aNno*D>Dva/wv3U_LSdn 'z 

8b/0b+9C)) - AwaNnoa zw iv yoiovd Noiimia "i 

U0!}Bn|BA8 Hd dlS B||B|OLA] 

lOdNI 

f"Vn U0_.6UIUSGAA 'JOIBAA 10 931110 W/H^Qfl "BuliaDOlAl 
aieJS /pesis Jot suompuon uB.saa lueajis /Oeiuauisiddns uo soueprnF) 

IBDiuqDai 'flfifiT Vd^) Luej6ojd Nms^a s.vd^ ui 9jnp9D0jd gui uo paseq 
-^MOII 0AA3 JO aimxiuj fi JO lid to [innPiroiir. 

4^ -j^V^ 





Table 340A 
 

Designated Beneficial Uses 
Willamette Basin 

(340-041-0340) 
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Beneficial Uses 
 

C
la

ck
am

as
 R

iv
er

 

M
ol

al
la

 R
iv

er
 

Sa
nt

ia
m

 R
iv

er
 

M
cK

en
zi

e 
R

iv
er

 

T
ua

la
tin

 R
iv

er
 

A
ll 

O
th

er
 S

tr
ea

m
s &

 
T

ri
bu

ta
ri

es
 

M
ou

th
 to

 W
ill

am
et

te
 F

al
ls

, 
In

cl
ud

in
g 

M
ul

tn
om

ah
 

C
ha

nn
el

 

W
ill

am
et

te
 F

al
ls 

 
to

 N
ew

be
rg

 

N
ew

be
rg

 to
 S

al
em

 

Sa
le

m
 to

 C
oa

st
 F

or
k 

 

 
Public Domestic Water Supply1 

 

 
X 

 
X 

 
X 

 
X 

 
X 

 
X 

 
X 

 
X 

 
X 

 
X 

Private Domestic Water Supply1 

 
X X X X X X X X X X 

Industrial Water Supply 
 

X X X X X X X X X X 

Irrigation 
 

X X X X X X X X X X 

Livestock Watering 
 

X X X X X X X X X X 

Fish & Aquatic Life2 

 
X X X X X X X X X X 

Wildlife & Hunting 
 

X X X X X X X X X X 

Fishing 
 

X X X X X X X X X X 

Boating 
 

X X X X X X X X X X 

Water Contact Recreation 
 

X X X X X X X3 X X X 

Aesthetic Quality 
 

X X X X X X X X X X 

Hydro Power 
 

X X X X X X X X   

Commercial Navigation & Transportation 
 

      X X X  

1 With adequate pretreatment and natural quality that meets drinking water standards. 
2   See also Figures 340A and 340B for fish use designations for this basin. 
3   Not to conflict with commercial activities in Portland Harbor. 

Table produced August, 2005 
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Executive Summary 
 
Introduction 
This document contains Total Maximum Daily Loads (TMDLs) for several types of water pollution causing 
impairment of waterbodies in the Molalla Pudding Subbasin.  TMDLs are limits on pollution intended to 
bring rivers, lakes and streams into compliance with water quality standards designed to protect human 
health, aquatic life, and other beneficial uses of water.  Development of TMDLs is required by the federal 
Clean Water Act of 1972, and the Oregon Department of Environmental Quality is the state agency 
authorized by federal and state law and regulation to develop these pollution limits. 
 
Section 303(d) of the federal Clean Water Act requires states to periodically list waterbodies that do not 
meet water quality standards (“303(d) list”). The 2004-06 303(d) list identified 28 stream segments in the 
Molalla-Pudding Subbasin as water quality limited and needing TMDLs (including segments with multiple 
listings for the same parameter in different seasons).  The 2002 303(d) list also included a reach of the 
Molalla River (listed for bacteria and temperature impairment) and a reach of the Pudding River (listed for 
summer bacteria impairment) that were not included on the 2004-06 list.  The 2004 – 06 303(d) list as 
well as earlier lists are available online at http://www.deq.state.or.us/wq/assessment/assessment.htm.  In 
addition to the impaired stream reaches from the 2004 – 06 and 2002 303(d) lists, DEQ addressed three 
stream reaches, not previously listed, impaired by pesticides:  Zollner Creek and Little Pudding River for 
DDT and the Pudding River for dieldrin.  A summary of the water quality impaired stream reaches 
addressed by the Molalla Pudding Subbasin TMDLs is included in Chapter 1, Overview (Table 1-1) and 
Chapter 7, Water Quality Management Plan (Table 7 -1).  DEQ completed 30 TMDLs and proposed 
delisting three impaired stream reaches.  In 1993, DEQ completed a TMDL to address dissolved oxygen 
impairment in the Pudding River.  The 1993 TMDL was not reviewed or changed as part of this TMDL 
and the allocations established in that TMDL and incorporated into facility permits remain in effect. 
 
The Molalla-Pudding Subbasin (approximately 878 square miles in area) is located in the north-eastern 
portion of the middle Willamette Basin.  The Molalla River flows into the Willamette River between river 
miles 35 and 36 and the Pudding River is a tributary to the Molalla River less than a mile upstream of the 
Molalla River mouth.  The subbasin is located within Clackamas and Marion Counties and includes the 
communities of Woodburn, Mt. Angel, Silverton, Canby, Molalla, Hubbard, Gervais, Aurora, Brooks, 
Barlow, Colton and Scotts Mills and portions of Salem, Keizer, Donald, and Wilsonville.  Most land in the 
Molalla-Pudding Subbasin is privately owned, with the U.S. Bureau of Land Management (BLM) 
administering the largest portion of public land (67 square miles in the upper Molalla watershed), and the 
state managing Silver Falls State Park (approximately 13 square miles).  Land use in the Molalla-Pudding 
Subbasin is 53% forestry and 40% agriculture, with the remaining percentage urban, residential, and 
industrial.  Ecoregions range from high elevation Cascade Highlands to low elevation Prairie Terraces.  
Fish use includes a number of salmonid species, including winter and summer steelhead, spring and fall 
Chinook, and Coho, as well as resident cutthroat trout.  
 
Fourteen stream reaches are listed as impaired by high stream temperature, which affects rearing and 
spawning habitat for salmonids.  Two of those reaches are listed individually for spawning and non-
spawning seasons.  The temperature TMDL addresses all of these listings and applies basinwide. 
 
There are seven stream reaches listed as impaired by bacteria contamination in the subbasin  (including 
two reaches impaired both in summer and fall/winter/spring).  Bacteria listings are based on standards for 
water-contact recreation.  The TMDLs for bacteria address all bacteria listings on the 2004-06 and 2002 
303(d) lists and apply basinwide year-round. 
 
There is one listing in Zollner Creek for nitrate.  The nitrate TMDL addresses that listing and applies to 
Zollner Creek and all its tributaries year-round.  There are three stream reaches impaired by pesticides no 
longer in use:  the Pudding River (DDT and dieldrin) and Zollner Creek (DDT, chlordane and dieldrin) and 
Little Pudding River (DDT).  The TMDL addresses six impairments on these stream reaches and applies 
to the Pudding River, Little Pudding River and Zollner Creek and their tributaries.   
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Five stream reaches are listed for metals, specifically iron, manganese and arsenic.  The TMDL 
addresses the two iron listings and applies to the Pudding River and Zollner Creek and their tributaries.  
DEQ proposes delisting manganese and arsenic and that a TMDL is not necessary because the in-
stream concentrations appear to be natural. 
 
One stream reach was listed on the 2004 – 06 list for dissolved oxygen violation.  This parameter is not 
addressed with a TMDL at this time because the listing occurred after the data collection for this TMDL 
was complete. 
 
TMDLs 
Total Maximum Daily Loads have been developed for most of the types of pollution causing impairment of 
beneficial uses in the Molalla-Pudding Subbasin.  These TMDLs determine the amount of a given 
pollutant (e.g., heat, fecal bacteria, nitrate) that a waterbody may receive without violating a water quality 
standard. 
 
This amount of pollutant is called the Loading Capacity, which is allocated to various uses.  The amount 
that current pollution exceeds the loading capacity is termed the Excess Load.  The allocations for point 
source discharges are termed “waste load allocations,” and allocations for non-point sources of pollutants 
(e.g., urban, agricultural or forest runoff) are called “load allocations.”  The sum of all allocations, plus a 
margin of safety for uncertainty, and a reserve capacity for future needs, is the TMDL. 
 
The TMDLs in this document address 30 stream reaches impaired for a particular parameter.  DEQ 
recommends delisting three stream reaches (one Zollner Creek arsenic and 2 Zollner Creek and Pudding 
River manganese listings).  One listing (dissolved oxygen) will remain on 303(d) list until more data are 
collected to confirm whether or not dissolved oxygen criteria in the West Fork Little Pudding River are 
being met.  
 
Temperature TMDL Summary 
DEQ’s water quality standards are applied to protect the most sensitive beneficial uses in a waterbody.  
Numeric criteria in the temperature standard were developed to protect different aspects of the life 
histories of salmon and trout: spawning, rearing and migration.  During non-spawning periods, the 
criterion that applies to the Pudding River and the lower Molalla River is 18 °C for rearing and migration.  
The upper Molalla River, upper Molalla tributaries, and upper reaches of some tributaries to the Pudding 
River are considered core cold water habitat and the non-spawning temperature criterion that applies is 
16 °C.  During spawning season, variably from late summer or early fall through late spring, the 
temperature criterion that applies is 13 °C.  The upper Molalla River and Table Rock Fork are listed for 
being warmer than the spawning criterion.  All 14 of the temperature-impaired stream reaches, including 
the reaches listed for spawning season temperature violations, are addressed by this TMDL.  The load 
allocations for the temperature TMDL apply year-round and basinwide.  Explicit wasteload allocations to 
point sources on the Pudding River and its tributaries apply June 1 – September 30.  Wasteload 
allocations to point sources on the Molalla River and its tributaries apply May 1 through October 31. 
 
Continuous temperature data was collected between May and October 2004, at several locations in the 
subbasin, on the mainstem Pudding and Molalla Rivers and their tributaries.  Thermal Infrared 
Radiometry (TIR) data, which measures surface water temperatures, was collected in the afternoon of 
July 26, 2004, along the length of the Molalla River and the afternoons of August 11 and 12, 2004, along 
the length of the Pudding River.  The continuous temperature data and the TIR data were used to 
calibrate the temperature model, Heat Source.  Once the model is calibrated for a stream system, the 
model can be used to simulate future conditions with changes in riparian vegetation, flows, channel width 
and other conditions. 
 
The Molalla and Pudding Rivers were modeled to determine the “natural thermal potential” (NTP) of the 
systems. The NTP is the thermal profile of a water body determined with best available methods of 
analysis and the best available information on the system potential riparian vegetation, stream 
geomorphology, stream flows and other measures that reflect natural conditions with human-caused 
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influence minimized.  The results of the modeling indicate that the NTP for both the Molalla and Pudding 
Rivers for several weeks between July and September is higher than the relevant numeric stream 
temperature criterion.  When the NTP exceeds the numeric temperature criterion, the NTP replaces the 
numeric criterion for the modeled stream reaches. 
 
For point sources of heat such as wastewater treatment plants, waste load allocations have been 
developed that limit the increase in temperature of the receiving stream (due to the point source effluent) 
to a portion of an allowance for “human use.”  The heat loads allocated to point sources in the Molalla-
Pudding Subbasin are those loads that would cause no more than a 0.2ºC increase when fully mixed in 
the stream above the applicable criterion (which may be the NTP).  Available data indicated that existing 
discharges from point sources to the Molalla River caused less than a 0.2°C in-stream temperature 
increase, and they were allocated heat loads equivalent to the heat load from their current discharge.  For 
non-point sources, the load allocation is the heat load that would result if system potential vegetation 
were allowed to develop in the riparian zone.  Representation of system potential vegetation followed the 
methodology used in the Willamette Basin temperature TMDL, which takes into account factors such as 
soils, slope, elevation, historical vegetation, and geomorphology.  Non-point sources are allocated a heat 
load equivalent to a 0.05°C increase in-steam above the applicable criterion.  A heat load equivalent to 
the remaining 0.05°C increase allowed for human use is allocated to reserve capacity to accommodate 
for future growth. 
 
Bacteria TMDL Summary 
Oregon’s bacteria water quality criteria protect human health and the beneficial use of water contact 
recreation.  This TMDL addresses seven bacteria-impaired stream reaches from both the 2004-06 and 
2002 303(d) lists.  The 2002 bacteria listings for the Molalla River from river mile 0 to 25 and the summer 
(June 1 – September 30) listing for the Pudding River from river mile 0 to 35.4 had been removed from 
the 2004-06 303(d) list, but a review of data indicated that the bacteria criteria could be exceeded at the 
highest stream flows on the Molalla River and during the summer on the Pudding River.  For those 
reasons, a bacteria TMDL was completed for the Molalla River and the summer season for the Pudding 
River.  Wastewater treatment plants were given waste load allocations based on the numeric criteria of a 
logarithmic average of 126 E.coli organisms per 100 milliliters and no one sample exceeding 406 E.coli 
organisms per 100 milliliters.  Analysis of bacteria data, stream flows, and precipitation indicates that the 
main sources of bacteria contamination in the Molalla and Pudding Rivers and their tributaries are non-
point sources.  Non-point sources include agricultural runoff and urban stormwater, though runoff from 
forestry land use does not appear to cause the bacteria criteria to be exceeded.  Load allocations are 
expressed in terms of a surrogate measure – percent reduction in bacteria concentrations.  Load 
allocations apply generally by land use, basin-wide, and year-round.  Stream and season-specific load 
allocations were calculated for streams where sufficient stream flow data were available to calculate a 
loading capacity and excess load.  Load allocations, as percent reductions, were reduced until no one 
sample (based on available data) exceeded the single sample criterion of 406 E.coli organisms per 100 
milliliters. 
 
Nitrate TMDL Summary 
Zollner Creek is listed for nitrate impairment.  The water quality criterion for nitrate is based on a drinking 
water standard for protection of human health.  This TMDL addresses the nitrate listing and applies year 
round to Zollner Creek and its tributaries.  Eventual attainment of the human health criterion (10 
milligrams/liter) may not be sufficient to prevent future water quality problems from excessive algae 
growth, high pH or low dissolved oxygen.  All likely sources of nitrate are non-point, as no permitted point 
sources are located on Zollner Creek and land use is 99% agricultural.  The load allocation to non point 
sources in all sectors is the loading capacity minus 10% for a margin of safety. 
 
Pesticides TMDL Summary 
Three listings from the 2004-06 303(d) list for legacy pesticides (pesticides no longer in use) apply to the 
Pudding River and Zollner Creek.  The Pudding River is listed for DDT and Zollner Creek for dieldrin and 
chlordane.  DEQ’s data review indicated that Zollner Creek and Little Pudding River were also impaired 
by DDT contamination and the Pudding River for dieldrin.  The source for DDT in the Pudding River 
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appears to be eroded sediments from Zollner Creek and the Little Pudding River watersheds.  Load 
allocations for DDT and dieldrin are expressed as percent reductions necessary to achieve the human 
health criteria based on water and fish ingestion.  The load allocation for chlordane is expressed as a 
percent reduction necessary to meet the Oregon Department of Human Services -- Health Division (DHS) 
action level for fish tissue since DEQ’s data review found that chlordane has not been detected in surface 
water in Zollner Creek.  The TMDL also uses a surrogate measure of total suspended solids (TSS), which 
correlates strongly with DDT, to set targets that will achieve partial load allocations for non-point sources 
in all sectors.  A 96 -hour average TSS target of 15 mg/L for the Pudding River and Zollner Creek and 7 
mg/L for the Little Pudding River will partially achieve the load allocations.  Additional monitoring is 
needed in the Little Pudding River and Zollner Creek watersheds to identify “hot spots” or those areas 
where DDT concentrations are higher than surroundings.  Land use and riparian management can then 
be tailored to reduce erosion and runoff from those areas.  While dieldrin was not found to correlate as 
strongly with total suspended solids in-stream, DEQ’s data review indicates that dieldrin concentrations 
and frequency of detection are decreasing in the subbasin.  DEQ expects that significant TSS reductions 
in Zollner Creek, the Pudding River, and the Little Pudding River and ongoing decay of dieldrin over time 
should result in the achievement of both aquatic health chronic toxicity and human health based criteria 
for dieldrin. 
 
Metals TMDL Summary 
Two listings for metals are addressed by this TMDL, and DEQ recommends that the remaining three 
listings do not require a TMDL and should be delisted.  Iron, manganese and arsenic are naturally 
occurring substances and particularly prevalent in soils deriving from eroded volcanic rocks.  DEQ’s data 
review and analysis of metals correlation with stream flow and precipitation supports the conclusion that 
manganese and arsenic are present in the Pudding River and Zollner Creek at natural concentrations and 
are not concentrated by human activities.  Iron concentrations correlate with stream flow and precipitation 
and DEQ’s conclusion is that human caused activities that lead to eroding stream banks and runoff may 
concentrate iron in surface water at higher than natural concentrations.  A surrogate measure of percent 
reduction is used to set load allocations for non-point sources.  The load allocation applies year round to 
the Pudding River, Zollner Creek, and their tributaries.  Point sources are allocated their current 
conditions and will be required to monitor so DEQ can evaluate if point sources cause or contribute to iron 
water quality criterion exceedances. 
 
Water Quality Management Plan 
The TMDLs include a Water Quality Management Plan designed to identify strategies and approaches for 
implementing the TMDLs. The WQMP identifies the Designated Management Agencies (local, state and 
federal government agencies and other entities with responsibility for addressing pollution problems in 
their control).  Example management strategies that could be implemented by DMAs to meet the 
allocations in each of the TMDLs are also included in the WQMP.  The WQMP identifies currently 
available TMDL implementation plans, guidance for DMAs required to submit implementation plans, and 
the schedule for submitting those plans. 
 
Public Process 
The Molalla-Pudding TMDLs have been developed over a course of several years and have involved 
review by stakeholders throughout the process. A review committee representing basin stakeholders 
provided feedback and suggestions to DEQ over the last two years.  These TMDLs were available for 
public review for 60 days, between August 29 and October 31, 2008.  A public hearing was held in 
Silverton, Oregon on October 16, 2008.  All comments received were considered before issuing this final 
TMDL.  Responses to the public comments are available in a separate document located on DEQ’s 
website. 
 
Conclusion 
The TMDLs address 30 impaired stream reaches in the Molalla-Pudding Subbasin.  Implementation of 
the waste load allocations and load allocations is expected to bring those waterbodies into compliance 
with water quality standards so the beneficial uses will be protected. 
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U.S. Department of Commerce Summary of Monthly Normals
 1981-2010

Generated on 09/07/2017

National Centers for Environmental Information
National Oceanic & Atmospheric Administration 151 Patton Avenue
National Environmental Satellite, Data, and Information Service Asheville, North Carolina 28801

Current Location: Elev: 647 ft. Lat: 45.1783° N Lon: -122.5063° W
Station: MOLALLA 7 NE, OR US USC00355681

Temperature (°F)

Mean
Cooling Degree Days Heating Degree Days

Mean Number of Days
Base (above) Base (above)

Month Daily
Max

Daily
Min Mean

Long
Term

Max Std
Dev

Long
Term

Min Std
Dev

Long
Term

Avg Std
Dev

55 57 60 65 70 72 55 57 60 65
Max
 >=
 100

Max
 >=
 90

Max
 >=
 50

Max
 <=
 32

Min
 <=
 32

Min
 <=
 0

01 47.6 35.2 41.4 -7777 0 0 0 0 0 422 484 577 732 0.0 0.0 11.8 0.0 10.0 0.0

02 52.0 35.9 44.0 -7777 -7777 -7777 0 0 0 309 365 449 589 0.0 0.0 17.8 0.0 6.3 0.0

03 56.3 38.4 47.4 4 2 1 0 0 0 241 301 393 547 0.0 0.0 26.5 0.0 1.5 0.0

04 61.2 41.2 51.2 24 13 5 1 0 0 137 186 269 415 0.0 0.0 27.5 0.0 0.0 0.0

05 67.6 46.6 57.1 98 65 34 8 1 -7777 33 62 124 253 0.0 0.0 31.0 0.0 0.0 0.0

06 73.0 50.8 61.9 215 162 93 28 7 4 8 15 36 120 0.0 0.8 30.0 0.0 0.0 0.0

07 80.5 54.8 67.7 392 330 241 115 48 32 -7777 1 4 33 0.6 4.0 31.0 0.0 0.0 0.0

08 82.2 55.3 68.8 426 364 272 137 52 32 0 -7777 1 21 0.0 6.2 31.0 0.0 0.0 0.0

09 76.3 52.0 64.2 279 224 150 61 18 10 5 10 26 87 0.0 2.4 30.0 0.0 0.0 0.0

10 63.4 45.2 54.3 54 34 15 2 -7777 -7777 76 118 191 334 0.0 0.0 30.6 0.0 0.2 0.0

11 52.5 39.3 45.9 5 2 -7777 0 0 0 278 335 423 573 0.0 0.0 19.9 0.0 1.8 0.0

12 46.5 34.5 40.5 -7777 0 0 0 0 0 449 511 604 759 0.0 0.0 10.8 0.0 10.8 0.0

Summary 63.3 44.1 53.7 0.0 0.0 0.0 1497 1196 811 352 126 78 1958 2388 3097 4463 0.6 13.4 297.9 0.0 30.6 0.0

-7777: a non-zero value that would round to zero

Empty or blank cells indicate data is missing or insufficient occurrences to compute value
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National Centers for Environmental Information
National Oceanic & Atmospheric Administration 151 Patton Avenue
National Environmental Satellite, Data, and Information Service Asheville, North Carolina 28801

Current Location: Elev: 647 ft. Lat: 45.1783° N Lon: -122.5063° W
Station: MOLALLA 7 NE, OR US USC00355681

Precipitation (in.)

Totals Mean Number of Days

 Precipitation Probabilities
 Probability that precipitation will be

 equal to or less than
the indicated amount

Means Daily Precipitation Monthly Precipitation
 vs. Probability Levels

Month Mean >= 0.01 >= 0.10 >= 0.50 >= 1.00 0.25 0.50 0.75

01 6.18

02 4.60

03 4.82

04 4.30

05 3.17

06 2.29

07 1.01

08 0.76

09 2.02

10 4.32

11 7.04

12 6.90

Summary 47.41 0.0 0.0 0.0 0.0 0.00 0.00 0.00

-7777: a non-zero value that would round to zero

Empty or blank cells indicate data is missing or insufficient occurrences to compute value
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National Centers for Environmental Information
National Oceanic & Atmospheric Administration 151 Patton Avenue
National Environmental Satellite, Data, and Information Service Asheville, North Carolina 28801

Current Location: Elev: 647 ft. Lat: 45.1783° N Lon: -122.5063° W
Station: MOLALLA 7 NE, OR US USC00355681

Growing Degree Units (Monthly)

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

40 95 124 230 336 530 657 857 891 724 444 190 97

45 33 39 99 195 375 507 702 736 574 290 80 31

50 6 4 26 82 222 358 547 581 425 149 22 5

55 -7777 -7777 4 24 98 215 392 426 279 54 5 -7777

60 0 -7777 1 5 34 93 241 272 150 15 -7777 0

Growing Degree Units for Corn (Monthly)

50/86 24 49 104 171 281 373 528 554 431 215 60 21

Growing Degree Units (Accumulated Monthly)

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

40 95 219 449 785 1315 1972 2829 3720 4444 4888 5078 5175

45 33 72 171 366 741 1248 1950 2686 3260 3550 3630 3661

50 6 10 36 118 340 698 1245 1826 2251 2400 2422 2427

55 0 0 4 28 126 341 733 1159 1438 1492 1497 1497

60 0 0 1 6 40 133 374 646 796 811 811 811

Growing Degree Units for Corn (Monthly Accumulated)

50/86 24 73 177 348 629 1002 1530 2084 2515 2730 2790 2811

Note: For corn, temperatures below 50 are set to 50, and temperatures above 86 are set to 86.

-7777: a non-zero value that would round to zero.

Empty or blank cells indicate data is missing or insufficient occurrences to compute value.
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Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at
1:20,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Clackamas County Area, Oregon
Survey Area Data: Version 11, Sep 16, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 19, 2015—Sep
13, 2016

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

Soil Map—Clackamas County Area, Oregon

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/7/2017
Page 2 of 4



Map Unit Legend

Clackamas County Area, Oregon (OR610)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1A Aloha silt loam, 0 to 3 percent
slopes

727.1 10.2%

1B Aloha silt loam, 3 to 6 percent
slopes

73.8 1.0%

3 Amity silt loam 350.2 4.9%

11 Camas gravelly sandy loam 26.5 0.4%

17 Clackamas silt loam 261.3 3.7%

19 Cloquato silt loam 389.6 5.4%

20 Coburg silty clay loam 263.6 3.7%

21 Concord silt loam 51.1 0.7%

22 Conser silty clay loam 16.4 0.2%

29 Dayton silt loam 1,462.5 20.5%

30C Delena silt loam, 3 to 12
percent slopes

28.6 0.4%

36B Hardscrabble silt loam, 2 to 7
percent slopes

126.4 1.8%

36C Hardscrabble silt loam, 7 to 20
percent slopes

127.6 1.8%

37C Helvetia silt loam, 8 to 15
percent slopes

26.0 0.4%

41 Huberly silt loam 112.6 1.6%

64B Nekia silty clay loam, 2 to 8
percent slopes

3.3 0.0%

64C Nekia silty clay loam, 8 to 15
percent slopes

19.6 0.3%

67 Newberg fine sandy loam 40.6 0.6%

70C Powell silt loam, 8 to 15
percent slopes

1.0 0.0%

73 Riverwash 79.6 1.1%

76B Salem silt loam, 0 to 7 percent
slopes

245.8 3.4%

78B Saum silt loam, 3 to 8 percent
slopes

3.3 0.0%

79B Sawtell silt loam, 0 to 8 percent
slopes

1,963.1 27.5%

79C Sawtell silt loam, 8 to 15
percent slopes

164.4 2.3%

84 Wapato silty clay loam 107.6 1.5%

87A Willamette silt loam, gravelly
substratum, 0 to 3 percent
slopes

167.4 2.3%

Soil Map—Clackamas County Area, Oregon

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/7/2017
Page 3 of 4



Clackamas County Area, Oregon (OR610)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

91C Woodburn silt loam, 8 to 15
percent slopes

0.8 0.0%

92F Xerochrepts and Haploxerolls,
very steep

253.0 3.5%

W Water 58.9 0.8%

Totals for Area of Interest 7,151.6 100.0%

Soil Map—Clackamas County Area, Oregon

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/7/2017
Page 4 of 4









City of Molalla   

Project: Lagoon #1
Location: Mollala,OR
Feed Sample Calculations
Feb.2018 Pond Sample
Section # 1 Section #2

Sample Sample Weight grams  Cooked Dry Weight % Feed solids Sample Sample Weight grams  CookedDry Weight %  Feed solids
1 5.5 0.0 13.43 1 5.3 0.0 7.95
2 5.4 0.0 10.60 2 5.6 0.0 7.11
3 5.9 0.0 11.60 3 5.1 0.0 8.43
4 5.5 0.0 10.56 4 5.7 0.0 7.78
5 5.6 0.0 9.15 5 4.8 0.0 6.05
6 5.0 0.0 9.32 6 5.1 0.0 7.13
7 5.3 0.0 11.45
8 5.1 0.0 9.88
9 5.3 0.0 8.13
0 5.0 0.0 10.55

11 5.1 0.0 8.34
12 5.4 0.0 9.44

(incl tin)
Average Feed % Solids Average  Feed % Solids

10.75% 7.41%

Section #3 Section #4



Sample Sample Weight grams  Cooked Dry Weight % Feed solids Sample Sample Weight grams  Cooked Dry Weight % Feed solids
1 4.7 0.0 6.94 1 4.6 0.0 4.33
2 5.0 0.0 6.11 2 5.7 0.0 4.97
3 5.8 0.0 5.23 3 5.4 0.0 3.11
4 5.2 0.0 5.68 4 5.1 0.0 4.08
5 5.1 0.0 5.25 5 5.5 0.0 4.89
6 5.3 0.0 5.98

Average  Feed % Solids Average  Feed % Solids
5.87% 4.14%
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Figure 3
DESIGN DATA 1
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Figure 5
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Figure 6
HYDRAULIC PROFILE
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Figure 7
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City of Molalla
Project 100.26 2/27/2018

Project No. Phase Length (ft) Construction Cost Total Project Cost
1 1 850 333,700$                                    457,700$                                    
2 1 1100 478,200$                                    654,200$                                    
3 1 1300 540,200$                                    740,200$                                    
4 1 1300 471,200$                                    645,200$                                    
5 1 1300 489,200$                                    669,200$                                    
6 1 2300 868,200$                                    1,187,200$                                 
7 1 600 230,200$                                    316,200$                                    

3,410,900$                                 4,669,900$                                 
8 2 1900 810,200$                                    1,108,200$                                 
9 2 1350 552,700$                                    755,700$                                    
10 2 1000 401,200$                                    550,200$                                    
11 2 600 255,200$                                    350,200$                                    

2,019,300$                                 2,764,300$                                 
12 3 700 311,200$                                    426,200$                                    
13 3 2200 818,200$                                    1,118,200$                                 
14 3 750 305,700$                                    418,700$                                    
15 3 500 248,200$                                    340,200$                                    
16 3 800 332,200$                                    454,200$                                    
17 3 750 301,700$                                    413,700$                                    
18 3 1800 584,200$                                    798,200$                                    
19 3 600 273,200$                                    374,200$                                    
20 3 1150 496,700$                                    679,700$                                    
21 3 2500 997,200$                                    1,362,200$                                 

4,668,500$                                 6,385,500$                                 
10,098,700$                               13,819,700$                               

Collection System Improvements Summary

Collection System Improvements 

Total

Subtotal Phase II

Subtotal Phase I

Subtotal Phase III



City of Molalla
Project 100.26 2/27/2018

Construction Cost Total Project Cost
269,000$                                    369,000$                                    
491,500$                                    672,500$                                    
150,000$                                    206,000$                                    
150,000$                                    206,000$                                    
150,000$                                    206,000$                                    

1,210,500$                                 1,659,500$                                 Total

Pump Station Improvements Summary

Pump Station Improvements 
Project 
Taurus Pump Station Improvements
S. Molalla Pump Station Improvements
Stowers Pump Station Improvements
Steelhead & Coho Pump Station Improvements
East 5th & South Cole Pump Station Improvements



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Mobilization, Bond & Insurance LS 1 20,000.00$                  20,000.00$            
Demolition & Wastewater Bypass LS 1 38,000.00$                  38,000.00$            
Civil Site Work LS 1 16,000.00$                  16,000.00$            
Submersible Pump System and Controls LS 1 85,000.00$                  85,000.00$            
Effluent Piping & Vault LS 1 35,000.00$                  35,000.00$            
WWTP SCADA Communication and Integration LS 1 50,000.00$                  50,000.00$            
Electrical LS 1 25,000.00$                  25,000.00$            

269,000.00$          
41,000.00$            
54,000.00$            

5,000.00$              
369,000.00$          

Admin. / Legal 
Total Project Cost

Taurus Pump Station

Cost Estimate

Construction
Contingency

Engineering, Bidding, CM



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Controls LS 1 35,000$                       35,000$                 
Demolition & Site Preparation LS 1 70,000$                       70,000$                 
By-Pass Pumping LS 1 7,000$                         7,000$                   
7.5hp Submersible Pumps (Rail Guides, Piping, Valves) LS 2 50,000$                       100,000$               
New 5-Feet Diameter Wetwell, Lid and Traffic Rated Hatch LS 1 25,000$                       25,000$                 
New Pump Station Concrete Pad LS 1 10,000$                       10,000$                 
Control Panel with Controls (NEMA 4X) & SCADA LS 1 35,000$                       35,000$                 
Level Control (Pressure Transducer, Float Backup) LS 1 5,000$                         5,000$                   
Natural Gas Generator & Concrete Pad LS 1 35,000$                       35,000$                 
Check Valve Vault (Traffic Rated) LS 1 8,000$                         8,000$                   
Transfer Switch LS 1 15,000$                       15,000$                 
Electrical Rack & Utility Station LS 1 6,000$                         6,000$                   
Portable Boom Crane & Socket EA 1 6,500$                         6,500$                   
Bollards EA 3 500$                            1,500$                   
New Access Roadway LS 1 5,000$                         5,000$                   
Controls Building LS 1 15,000$                       15,000$                 
New Water Service & Backflow Preventer LS 1 2,000$                         2,000$                   
New Fencing w/ Privacy Slats & 16-Feet Wide Gate LS 1 10,000$                       10,000$                 
Mechanical LS 1 11,000$                       11,000$                 
Electrical, New Phone & Power Service LS 1 8,000$                         8,000$                   
4" Dia Force Main LF 700 60$                              42,000$                 
Surface Removal and Replacement LF 700 35$                              24,500$                 
Temporary Protection and Direction of Traffic LS 1 10,000$                       10,000$                 
Landscaping LS 1 5,000$                         5,000$                   

491,500.00$          
74,000.00$            
99,000.00$            

8,000.00$              
672,500.00$          Total Project Cost

S. Molalla Pump Station

Cost Estimate

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Mobilization, Bond & Insurance LS 1 11,000.00$                  11,000.00$            
Submersible Pumps & Controls LS 1 85,000.00$                  85,000.00$            
Level Control (Pressure Transducer, Float Backup) LS 1 5,000.00$                    5,000.00$              
WWTP SCADA Communication and Integration LS 1 12,000.00$                  12,000.00$            
By-Pass Pumping LS 1 7,000.00$                    7,000.00$              
Wet Well Rehabilitation & Top Slab LS 1 20,000.00$                  20,000.00$            
Hatch, Fiberglass Insert LS 1 10,000.00$                  10,000.00$            

150,000.00$          
23,000.00$            
30,000.00$            

3,000.00$              
206,000.00$          

Description Unit Quantity Unit Cost Total Cost
Mobilization, Bond & Insurance LS 1 11,000.00$                  11,000.00$            
Submersible Pump System and Controls LS 1 85,000.00$                  85,000.00$            
Level Control (Pressure Transducer, Float Backup) LS 1 5,000.00$                    5,000.00$              
WWTP SCADA Communication and Integration LS 1 12,000.00$                  12,000.00$            
By-Pass Pumping LS 1 7,000.00$                    7,000.00$              
Wet Well Rehabilitation & Top Slab LS 1 20,000.00$                  20,000.00$            
Hatch, Fiberglass Insert LS 1 10,000.00$                  10,000.00$            

150,000.00$          
23,000.00$            
30,000.00$            

3,000.00$              
206,000.00$          

Description Unit Quantity Unit Cost Total Cost
Mobilization, Bond & Insurance LS 1 11,000.00$                  11,000.00$            
Submersible Pump System and Controls LS 1 85,000.00$                  85,000.00$            
Level Control (Pressure Transducer, Float Backup) LS 1 5,000.00$                    5,000.00$              
WWTP SCADA Communication and Integration LS 1 12,000.00$                  12,000.00$            
By-Pass Pumping LS 1 7,000.00$                    7,000.00$              
Wet Well Rehabilitation & Top Slab LS 1 20,000.00$                  20,000.00$            
Hatch, Fiberglass Insert LS 1 10,000.00$                  10,000.00$            

150,000.00$          
23,000.00$            
30,000.00$            

3,000.00$              
206,000.00$          

Engineering, Bidding, CM

Misc. Pump Station Improvements

Stowers Pump Station Improvements Cost Estimate

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

Total Project Cost

Steelhead & Coho Pump Station Improvements Cost Estimate

Construction
Contingency

Admin. / Legal 
Total Project Cost

Admin. / Legal 
Total Project Cost

East 5th & South Cole Pump Station Improvements Cost Estimate

Construction
Contingency

Engineering, Bidding, CM



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 1
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 29,000$          29,000$               
1 LS 18,000$          18,000$               

850 LF 175$               148,750$             
3 EA 12,000$          36,000$               

850 LF 35$                 29,750$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
20 EA 3,000$            60,000$               

333,700$             
51,000$               
67,000$               
6,000$                 

457,700$             

10/12/2018

Total Project Cost

Cost Estimate: Project 1

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Item

Rock Excavation

Temp. Facilities and Control
Demolition & Site Prep
8" Dia. Gravity Sewer 



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 1
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 42,000$          42,000$               
1 LS 25,000$          25,000$               

1100 LF 175$               192,500$             
4 EA 12,000$          48,000$               

1100 LF 35$                 38,500$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
40 EA 3,000$            120,000$             

478,200$             
72,000$               
96,000$               
8,000$                 

654,200$             Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

Rock Excavation

10/12/2018

Item
Temp. Facilities and Control
Demolition & Site Prep
8" Dia. Gravity Sewer 

Cost Estimate: Project 2



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 1
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 47,000$          47,000$               
1 LS 28,000$          28,000$               

1300 LF 175$               227,500$             
5 EA 12,000$          60,000$               

1300 LF 35$                 45,500$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
40 EA 3,000$            120,000$             

540,200$             
82,000$               

109,000$             
9,000$                 

740,200$             Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

Rock Excavation

10/12/2018

Item
Temp. Facilities and Control
Demolition & Site Prep
8" Dia. Gravity Sewer 

Cost Estimate: Project 3



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 1
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 41,000$          41,000$               
1 LS 25,000$          25,000$               

1300 LF 175$               227,500$             
5 EA 12,000$          60,000$               

1300 LF 35$                 45,500$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
20 EA 3,000$            60,000$               

471,200$             
71,000$               
95,000$               
8,000$                 

645,200$             Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

Rock Excavation

10/12/2018

Item
Temp. Facilities and Control
Demolition & Site Prep
8" Dia. Gravity Sewer 

Cost Estimate: Project 4



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 1
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 43,000$          43,000$               
1 LS 26,000$          26,000$               

1300 LF 175$               227,500$             
5 EA 12,000$          60,000$               

1300 LF 35$                 45,500$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
25 EA 3,000$            75,000$               

489,200$             
74,000$               
98,000$               
8,000$                 

669,200$             Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

Rock Excavation

10/12/2018

Item
Temp. Facilities and Control
Demolition & Site Prep
8" Dia. Gravity Sewer 

Cost Estimate: Project 5



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 1
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 75,000$          75,000$               
1 LS 45,000$          45,000$               

2300 LF 175$               402,500$             
14 EA 12,000$          168,000$             

2300 LF 35$                 80,500$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 20,000$          20,000$               
25 EA 3,000$            75,000$               

868,200$             
131,000$             
174,000$             
14,000$               

1,187,200$          Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

8" Dia. Gravity Sewer 

Rock Excavation

10/12/2018
Cost Estimate: Project 6
Item
Temp. Facilities and Control
Demolition & Site Prep



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 1
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 20,000$          20,000$               
1 LS 12,000$          12,000$               

600 LF 175$               105,000$             
2 EA 12,000$          24,000$               

600 LF 35$                 21,000$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
12 EA 3,000$            36,000$               

230,200$             
35,000$               
47,000$               
4,000$                 

316,200$             Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

Rock Excavation

10/12/2018

Item
Temp. Facilities and Control
Demolition & Site Prep
8" Dia. Gravity Sewer 

Cost Estimate: Project 7



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 2
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 70,000$          70,000$               
1 LS 42,000$          42,000$               

1900 LF 185$               351,500$             
9 EA 12,000$          108,000$             

1900 LF 35$                 66,500$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 20,000$          20,000$               
50 EA 3,000$            150,000$             

810,200$             
122,000$             
163,000$             
13,000$               

1,108,200$          Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

Rock Excavation

10/12/2018

Item
Temp. Facilities and Control
Demolition & Site Prep
10" Dia. Gravity Sewer 

Cost Estimate: Project 8



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 2
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 48,000$          48,000$               
1 LS 29,000$          29,000$               

1350 LF 175$               236,250$             
5 EA 12,000$          60,000$               

1350 LF 35$                 47,250$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
40 EA 3,000$            120,000$             

552,700$             
83,000$               

111,000$             
9,000$                 

755,700$             Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

Rock Excavation

10/12/2018

Item
Temp. Facilities and Control
Demolition & Site Prep
8" Dia. Gravity Sewer 

Cost Estimate: Project 9



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 2
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 35,000$          35,000$               
1 LS 21,000$          21,000$               

1000 LF 175$               175,000$             
4 EA 12,000$          48,000$               

1000 LF 35$                 35,000$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
25 EA 3,000$            75,000$               

401,200$             
61,000$               
81,000$               
7,000$                 

550,200$             Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

8" Dia. Gravity Sewer 

Rock Excavation

10/12/2018
Cost Estimate: Project 10
Item
Temp. Facilities and Control
Demolition & Site Prep



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 2
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 22,000$          22,000$               
1 LS 14,000$          14,000$               

600 LF 175$               105,000$             
3 EA 12,000$          36,000$               

600 LF 35$                 21,000$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
15 EA 3,000$            45,000$               

255,200$             
39,000$               
52,000$               
4,000$                 

350,200$             Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

8" Dia. Gravity Sewer 

Rock Excavation

10/12/2018
Cost Estimate: Project 11
Item
Temp. Facilities and Control
Demolition & Site Prep



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 3
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 27,000$          27,000$               
1 LS 17,000$          17,000$               

700 LF 175$               122,500$             
4 EA 12,000$          48,000$               

700 LF 35$                 24,500$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
20 EA 3,000$            60,000$               

311,200$             
47,000$               
63,000$               
5,000$                 

426,200$             Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

8" Dia. Gravity Sewer 

Rock Excavation

10/12/2018
Cost Estimate: Project 12
Item
Temp. Facilities and Control
Demolition & Site Prep



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 3
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 71,000$          71,000$               
1 LS 43,000$          43,000$               

2200 LF 175$               385,000$             
7 EA 10,000$          70,000$               

2200 LF 35$                 77,000$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 20,000$          20,000$               
50 EA 3,000$            150,000$             

818,200$             
123,000$             
164,000$             
13,000$               

1,118,200$          Total Project Cost

Manholes 4'-8'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

8" Dia. Gravity Sewer 

Rock Excavation

10/12/2018
Cost Estimate: Project 13
Item
Temp. Facilities and Control
Demolition & Site Prep



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 3
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 27,000$          27,000$               
1 LS 16,000$          16,000$               

750 LF 175$               131,250$             
4 EA 12,000$          48,000$               

750 LF 35$                 26,250$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
15 EA 3,000$            45,000$               

305,700$             
46,000$               
62,000$               
5,000$                 

418,700$             Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

8" Dia. Gravity Sewer 

Rock Excavation

10/12/2018
Cost Estimate: Project 14
Item
Temp. Facilities and Control
Demolition & Site Prep



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 3
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 22,000$          22,000$               
1 LS 13,000$          13,000$               

500 LF 175$               87,500$               
3 EA 12,000$          36,000$               

500 LF 35$                 17,500$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
20 EA 3,000$            60,000$               

248,200$             
38,000$               
50,000$               
4,000$                 

340,200$             Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

8" Dia. Gravity Sewer 

Rock Excavation

10/12/2018
Cost Estimate: Project 15
Item
Temp. Facilities and Control
Demolition & Site Prep



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 3
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 29,000$          29,000$               
1 LS 18,000$          18,000$               

800 LF 175$               140,000$             
3 EA 10,000$          30,000$               

800 LF 35$                 28,000$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
25 EA 3,000$            75,000$               

332,200$             
50,000$               
67,000$               
5,000$                 

454,200$             Total Project Cost

Manholes 4'-8'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

8" Dia. Gravity Sewer 

Rock Excavation

10/12/2018
Cost Estimate: Project 16
Item
Temp. Facilities and Control
Demolition & Site Prep



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 3
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 26,000$          26,000$               
1 LS 16,000$          16,000$               

750 LF 175$               131,250$             
3 EA 10,000$          30,000$               

750 LF 35$                 26,250$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
20 EA 3,000$            60,000$               

301,700$             
46,000$               
61,000$               
5,000$                 

413,700$             Total Project Cost

Manholes 4'-8'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

8" Dia. Gravity Sewer 

Rock Excavation

10/12/2018
Cost Estimate: Project 17
Item
Temp. Facilities and Control
Demolition & Site Prep



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 3
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 51,000$          51,000$               
1 LS 31,000$          31,000$               

1800 LF 175$               315,000$             
6 EA 12,000$          72,000$               

1800 LF 35$                 63,000$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 20,000$          20,000$               
10 EA 3,000$            30,000$               

584,200$             
88,000$               

117,000$             
9,000$                 

798,200$             Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

8" Dia. Gravity Sewer 

Rock Excavation

10/12/2018
Cost Estimate: Project 18
Item
Temp. Facilities and Control
Demolition & Site Prep



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 3
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 24,000$          24,000$               
1 LS 15,000$          15,000$               

600 LF 185$               111,000$             
3 EA 14,000$          42,000$               

600 LF 35$                 21,000$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
16 EA 3,000$            48,000$               

273,200$             
41,000$               
55,000$               
5,000$                 

374,200$             Total Project Cost

Manholes 12'-16'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

10" Dia. Gravity Sewer 

Rock Excavation

10/12/2018
Cost Estimate: Project 19
Item
Temp. Facilities and Control
Demolition & Site Prep



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 3
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 43,000$          43,000$               
1 LS 26,000$          26,000$               

1150 LF 175$               201,250$             
7 EA 12,000$          84,000$               

1150 LF 35$                 40,250$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 10,000$          10,000$               
30 EA 3,000$            90,000$               

496,700$             
75,000$               

100,000$             
8,000$                 

679,700$             Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

8" Dia. Gravity Sewer 

Rock Excavation

10/12/2018
Cost Estimate: Project 20
Item
Temp. Facilities and Control
Demolition & Site Prep



City of Molalla Collection System Improvement Projects
Project 100.26

Phase 3
Quantity Unit Unit Cost ($) Total Cost ($)

1 LS 86,000$          86,000$               
1 LS 52,000$          52,000$               

2500 LF 175$               437,500$             
11 EA 12,000$          132,000$             

2500 LF 35$                 87,500$               
20 CY 55$                 1,100$                 
20 CY 55$                 1,100$                 
1 LS 20,000$          20,000$               
60 EA 3,000$            180,000$             

997,200$             
150,000$             
200,000$             
15,000$               

1,362,200$          Total Project Cost

Manholes 8'-12'
Surface Removal & Replacement (Sewer Main)
Foundation Rock

Temporary Protection and Direction of Traffic
Service Lateral Replacement

Construction
Contingency

Engineering, Bidding, CM
Admin. / Legal 

8" Dia. Gravity Sewer 

Rock Excavation

10/12/2018
Cost Estimate: Project 21
Item
Temp. Facilities and Control
Demolition & Site Prep



City of Molalla
Project 100.26 10/18/2018

Item PS #1 PS #2 PS #3 PS #4
485,355$                 485,355$                 485,355$                 485,355$                 
901,000$                 901,000$                 901,000$                 901,000$                 

1,190,000$              1,190,000$              1,190,000$              1,190,000$              
844,000$                 844,000$                 844,000$                 844,000$                 

6,707,000$              6,707,000$              6,707,000$              6,707,000$              
2,387,000$              2,387,000$              - -
3,875,000$              3,875,000$              3,875,000$              3,875,000$              
3,332,000$              3,332,000$              3,332,000$              3,332,000$              
1,867,000$              1,867,000$              1,867,000$              1,867,000$              
1,460,500$              1,460,500$              1,460,500$              1,460,500$              
3,348,857$              3,348,857$              3,348,857$              3,348,857$              

13,478,000$            4,356,000$              4,356,000$              -
2,010,000$              1,170,000$              1,110,000$              413,000$                 

415,000$                 415,000$                 415,000$                 415,000$                 
750,000$                 750,000$                 750,000$                 750,000$                 
697,000$                 697,000$                 697,000$                 697,000$                 

1,170,000$              1,170,000$              1,170,000$              1,170,000$              
2,519,000$              2,519,000$              2,519,000$              2,519,000$              

47,437,000$            37,475,000$            35,028,000$            29,975,000$            
4,744,000$              3,748,000$              3,503,000$              2,998,000$              
4,744,000$              3,748,000$              3,503,000$              2,998,000$              
1,500,000$              1,500,000$              1,500,000$              -$                         

225,000$                 225,000$                 225,000$                 225,000$                 
7,116,000$              5,622,000$              5,255,000$              4,497,000$              

125,000$                 125,000$                 125,000$                 100,000$                 
100,000$                 100,000$                 100,000$                 100,000$                 

15,000$                   15,000$                   15,000$                   15,000$                   
150,000$                 150,000$                 150,000$                 150,000$                 
300,000$                 300,000$                 300,000$                 150,000$                 

66,456,000$            53,008,000$            49,704,000$            41,208,000$            

PS #1 PS #2 PS #3 PS #4
66,456,000$            53,008,000$            49,704,000$            41,208,000$            
17,264,000$            16,534,000$            16,286,000$            15,555,000$            
83,720,000$            69,542,000$            65,990,000$            56,763,000$            

PS #1 PS #2 PS #3 PS #4
4,669,900$              4,669,900$              4,669,900$              4,669,900$              

672,500$                 672,500$                 672,500$                 672,500$                 
66,456,000$            53,008,000$            49,704,000$            41,208,000$            
71,798,400$            58,350,400$            55,046,400$            46,550,400$            

PS #1 PS #2 PS #3 PS #4
5,103,000$              5,103,000$              5,103,000$              5,103,000$              

735,000$                 735,000$                 735,000$                 735,000$                 
72,619,000$            57,924,000$            54,313,000$            45,030,000$            
78,457,000$            63,762,000$            60,151,000$            50,867,000$            

Recycled Water Storage Expansion Systems

Wetland Mitigation

Disinfection (HS/UV)

WWTP Improvements Summary

WWTP Improvements Summary - Total Cost Estimates

 WWTP Construction Estimate Total
Engineering - Design - Bidding Services

Engineering - Construction Services

Value Analysis and Value Engineering
Contingency (15%)

Environmental Report

Influent Screen

Recycled Water Irrigation Expansion Systems

Recycled Water Storage Bank Stabilization & Improvements

Misc. Equipment

Grit Removal

SBR

Lagoon Desludging & Disposal

Biosolids Processing Facility

Flow Equalization Basin
Transfer Pump Station

Aerobic Digester

Tertiary Filtration

Total Project Estimate (3 yr Inflation @ 3% Annually)

Collection System Improvements – Phase I
Pump Station Improvements – Phase I
WWTP Total Project Cost Estimate

Total

Item

WWTP Total Project Cost Estimate
Pump Station Improvements – Phase I
Collection System Improvements – Phase I

Total Project Costs: Phase I (2021 Dollars)

Site Structures
Site Improvements and Yard Piping

Effluent Pump Station Upgrade and Expansion

Discharge Monitoring Station Improvements

WWTP Total Present Worth (2018 Dollars)

Land Acquisition 

WWTP Total Project Estimate

Review Fees

Administration & Legal

WWTP Total Project Cost Estimate

Total

Permitting

Item

Item

O&M Total Present Worth

Total Project Costs: Phase I (2018 Dollars)



City of Molalla

 PS #1  PS #2  PS #3  PS #4 
485,355$        485,355$        485,355$        485,355$        
901,000$        901,000$        901,000$        901,000$        

1,190,000$     1,190,000$     1,190,000$     1,190,000$     
844,000$        844,000$        844,000$        844,000$        

6,707,000$     6,707,000$     6,707,000$     6,707,000$     
3,875,000$     3,875,000$     3,875,000$     3,875,000$     
3,332,000$     3,332,000$     3,332,000$     3,332,000$     
2,387,000$     2,387,000$     - -
1,867,000$     1,867,000$     1,867,000$     1,867,000$     
1,460,500$     1,460,500$     1,460,500$     1,460,500$     
3,348,857$     3,348,857$     3,348,857$     3,348,857$     

13,478,000$   4,356,000$     4,356,000$     -
2,010,000$     1,170,000$     1,110,000$     413,000$        

415,000$        415,000$        415,000$        415,000$        
750,000$        750,000$        750,000$        750,000$        
697,000$        697,000$        697,000$        697,000$        

1,170,000$     1,170,000$     1,170,000$     1,170,000$     
2,519,000$     2,519,000$     2,519,000$     2,519,000$     

47,437,000$   37,475,000$   35,028,000$   29,975,000$   

Aerobic Digester

Complete WWTP Cost Summary
Project 100.26 10/18/2018
Construction Cost Estimate - Complete WWTP 
Item
Influent Screen
Grit Removal
Flow Equalization Basin
Transfer Pump Station
Biological System
Lagoon Desludging & Disposal

 WWTP Construction Estimate Total

Tertiary Filtration
Biosolids Processing Facility
Disinfection (UV/HS)
Recycled Water Storage Bank Stabilization & Improvements

Discharge Monitoring Station Improvements
Misc. Equipment

Recycled Water Irrigation Expansion Systems
Recycled Water Storage Expansion Systems

Effluent Pump Station Expansion
Site Structures
Site Improvements and Yard Piping



City of Molalla
Project 100.26 10/18/2018

 Annual Cost PS 
#1 

 Annual Cost PS 
#2 

 Annual Cost PS 
#3 

 Annual Cost PS 
#4 

$20,000 $20,000 $20,000 $20,000
$14,000 $14,000 $14,000 $14,000
$44,012 $44,012 $44,012 $44,012

$159,000 $159,000 $159,000 $159,000
$17,000 $17,000 - -

$136,756 $136,756 $136,756 $136,756
$105,000 $105,000 $105,000 $105,000

$28,000 $28,000 $28,000 $28,000
$41,000 $41,000 $41,000 $41,000

$267,038 $267,038 $267,038 $267,038
$350,000 $300,000 $300,000 $250,000

$1,182,000 $1,132,000 $1,115,000 $1,065,000
$17,264,000 $16,534,000 $16,286,000 $15,555,000

1. Short lived assets included. 
2. Biosolids disposal costs are based on landfill disposal. Costs will decrease with land application of biosolids. 

Transfer Pump Station

Effluent Pump Station

 WWTP 20 Yr Present Worth (3.2%)

Effluent Disposal / Land Application

 WWTP Annual O&M Estimate Total

Biosolids Disposal

SBR

Aerobic Digester
Biosolids Processing Facility
Disinfection (HS/UV)

Tertiary Filtration

WWTP Improvements O&M Summary

WWTP Improvements O&M Summary (2043)
Item

Influent Screen
Grit Removal



City of Molalla
Project 100.26 10/22/2018

Qty Repair or 
Repacement Value Frequency Annual Cost

2 30,000$                       15 4,000$                                   
2 10,000$                       15 1,333$                                   
1 10,000$                       15 667$                                      

2 500$                            5 200$                                      
3 7,000$                         15 1,400$                                   
4 15,000$                       15 4,000$                                   
1 10,000$                       15 667$                                      
2 10,000$                       15 1,333$                                   
2 7,000$                         15 933$                                      
1 500$                            15 33$                                        

3 12,000$                       10 3,600$                                   
1 15,000$                       15 1,000$                                   

4 2,500$                         5 2,000$                                   
4 250$                            1 1,000$                                   
4 15,000$                       10 6,000$                                   
4 500$                            3 667$                                      
4 3,500$                         10 1,400$                                   
4 2,500$                         3 3,333$                                   
4 1,500$                         3 2,000$                                   
1 35,000$                       15 2,333$                                   

1 200$                            5 40$                                        
504 150$                            15 5,040$                                   

2 1,000$                         10 200$                                      
1 2,500$                         10 250$                                      
1 1,000$                         5 200$                                      
1 500$                            5 100$                                      
1 4,000$                         10 400$                                      
1 6,000$                         15 400$                                      
1 15,000$                       15 1,000$                                   

1 50,000$                       15 3,333$                                   
1 17,000$                       15 1,133$                                   
2 15,000$                       15 2,000$                                   

3 45,000$                       15 9,000$                                   
1 20,000$                       15 1,333$                                   

3 1,500$                         10 450$                                      
3 1,500$                         10 450$                                      
1 8,000$                         10 800$                                      
1 20,000$                       15 1,333$                                   

1 20,000$                       15 1,333$                                   
1 25,000$                       15 1,667$                                   
1 15,000$                       15 1,000$                                   
1 15,000$                       15 1,000$                                   

8 3,000$                         15 1,600$                                   
6 12,000$                       15 4,800$                                   
1 40,000$                       15 2,667$                                   
2 50,000$                       15 6,667$                                   
1 4,000$                         10 400$                                      
1 40,000$                       10 4,000$                                   

90,000$                                

WWTP Improvements Short Lived Assets

WWTP Improvements Short Lived Assets (Existing & Proposed)
Item

Influent Screen

Instrumentation & Controls

Drive Motors, Brushes, Solenoid

Grit System

Chamber Drive Motor & Grit Washer Motor
Seals, Solenoids, Belts

Decanter  
Blower Oil & Grease

Concentrator and Grit Pump Impeller
Grit Washer Screw
Pump Motor
Grit Pump Volute

Sludge Pumps Repair

Instrumentation & Controls

Blower Filters
Diffusers

Transfer Pump Station

Washer/Compactors
Instrumentation and Controls

Grit Washer Busing

Filter Media Panels
Drum Bearings

Tertiary Filtration (PS #1 and PS #2)

Blower Bearings & Equipment
Blower Inlet Filter
Diffusers Membrane Replacement
WAS Pumps
Mixers
Instrumentation and Controls

Submersible Pumps Repair

SBR

Misc. Instrumentation and Controls

Effluent Pump Station
Submersible Pumps Repair

Instrumentation and Controls

Instrumentation & Controls

Instrumentation and Controls

Blower Bearings

Drum Lip Seals

Lamps

Sprocket Wheel Motor and Drum

Effluent Sampler

UV/HS Disinfection

WWTP Total Present Worth (2018 Dollars)

Strainer Cartridge
Pump

Biosolids Screw Press Systems
Polymer System

Chemical Feed Pumps

Aerobic Digesters

Instrumentation & Controls
Conveyor

 WWTP Annual Short Lived Asset Total

Level Sensors
Flow Meters
Lab Instruments
Standby Generators
Computer, Printer, UPS
PLC Parts



City of Molalla
Project 100.26 10/22/2018

Annual Cost
6,000$                                 
8,567$                                 
4,600$                                 

18,733$                                
7,630$                                 
6,467$                                 

10,333$                                
3,033$                                 
5,000$                                 

20,133$                                
90,000$                                

WWTP Improvements Short Lived Assets

WWTP Improvements Short Lived Assets
Item
Influent Screen

UV/HS Disinfection
Tertiary Filtration (PS #1 and PS #2)
SBR
Transfer Pump Station
Grit System

 WWTP Annual Short Lived Asset Total
Misc. Instrumentation and Controls
Biosolids Screw Press Systems
Aerobic Digesters
Effluent Pump Station



City of Molalla
Project 100.26 10/18/2018

Description Unit Quantity Unit Cost Total Cost
Construction Facilities & Temporary  Facilities LS 1                 190,000$      190,000$                       
Roadway Excavation LS 1                 50,000$        50,000$                         
Drive and parking Aggregate Base LS 1                 100,000$      100,000$                       
Drive and Parking Paving LS 1                 500,000$      500,000$                       
Effluent Line from WWTP to Effluent Pump Station (EPS) LF 2,500          150$             375,000$                       
Manholes (Effluent Line) EA 6                 12,000$        72,000$                         
Recycled Water Effluent Line from Lagoon #2 to EPS LF 250             180$             45,000$                         
Blower to SBR Line LF 500             65$               48,750$                         
Blower to Digester Line LF 750             77$               38,500$                         
WAS Line LF 500             40$               20,000$                         
Digester Supernatant Drain Lines LF 500             50$               25,000$                         
Non-potable Water Lines LF 750             40$               30,000$                         
Potable Water System LS 1                 35,000$        35,000$                         
Force Main (Parallel 18" diameter Lines) LF 1,200          250$             300,000.00$                  
Plant Drain Pump Station LS 1                 100,000$      100,000$                       
Non Potable Water System LS 1                 120,000$      120,000$                       
New Compound Lighting LS 1                 50,000$        50,000$                         
Erosion Control LS 1                 25,000$        25,000$                         
Final Landscaping LS 1                 45,000$        45,000$                         
Site Drainage LS 1                 75,000$        75,000$                         
Fencing LS 1                 75,000$        75,000$                         
Electrical LS 1                 100,000$      100,000$                       
Demo Tertiary Systems &  Chlorine Contact Chamber LS 1                 100,000$      100,000$                       

2,519,000$                    

Description Unit Quantity Unit Cost Total Cost
Control Building SF 4,000          225$             900,000$                       
Concrete LS 1                 50,000$        50,000$                         
Mechanical LS 1                 25,000$        25,000$                         
WWTP Total Present Worth (2018 Dollars) LS 1                 35,000$        35,000$                         
Furnishings LS 1                 20,000$        20,000$                         
Laboratory Equipment LS 1                 40,000$        40,000$                         
Remodel Lab LS 1                 100,000$      100,000$                       

1,170,000$                    

Buildings & Site Work

Total

Total

Construction Cost Estimate - Misc. Site Work

Construction Cost Estimate - Public Works Buildings



City of Molalla Influent Screen
Projcet 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
LS 1 42,575$             42,575$                  
LS 1 17,030$             17,030$                  
LS 1 240,900$           240,900$                
LS 1 113,850$           113,850$                
LS 1 1,000$               1,000$                    
LS 1 20,000$             20,000$                  
LS 1 40,000$             40,000$                  
LS 1 10,000$             10,000$                  

485,355$                

Unit Quantity Unit Cost Total Cost
kW-hr 43,362 0.10$                 4,336$                    

LS 1 6,000$               6,000$                    
Hr 78 28$                    2,184$                    

Loads 104 40$                    4,160$                    
Hr 104 28$                    2,912$                    

19,592$                  

3.2%
20

287,000.00$           

Const. Facilities & Temporary Controls
Demolition & Site Preparation

Construction Cost Estimate - Influent Screen

Description
Equipment Power (per screen)

Total

New Mechanical Screen
New Washer/Compactor
Grating Modifications
Mechanical
Electrical
Control & SCADA Modifications

Interest Rate
Project life

Present Value O&M Cost

Operations & Maintenance

O&M Cost Estimate - Influent Screen

Parts & Repair
Operation Labor
Solids Disposal
Maintenance Labor



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Controls LS 1               84,700$               84,700$                  
Demolition LS 1               15,000$               15,000$                  
Vortex Grit Removal Equipment LS 1               260,000$             260,000$                
Grit Classifier Equipment LS 1               80,000$               80,000$                  
Excavation CY 150           15$                      2,250$                    
Structural Fill CY 60             45$                      2,700$                    
Pist Grit Structure Concrete CY 40             1,000$                 40,000$                  
Concrete Structure/Flow Channels CY 130           1,200$                 156,000$                
24" Effluent Piping LS 1               20,000$               20,000$                  
4" Grit Piping and Valves LS 1               7,500$                 7,500$                    
Non-Potable Process Water LS 1               3,000$                 3,000$                    
New AC Paving and Base Rock SY 35             55$                      1,925$                    
Aluminum Grating SF 100           50$                      5,000$                    
Parshall Flume LS 1               10,000$               10,000$                  
Flow Meter LS 1               7,500$                 7,500$                    
Slide Gates EA 3               10,000$               30,000$                  
Mechanical LS 1               45,000$               45,000$                  
Electrical LS 1               75,000$               75,000$                  
Lighting LS 1               12,000$               12,000$                  
Instrumentation, Controls, & SCADA LS 1               30,000$               30,000$                  
Coatings SF 900           15$                      13,500$                  

901,000$                

Description Unit Quantity Unit Cost Total Cost
Equipment Power kW-hr 17,500 0.10$                   1,750$                    
Parts & Repair LS 1 8,567$                 8,567$                    
Operation Labor Hr 78 28$                      2,184$                    
Solids Disposal Hr 52 28$                      1,456$                    
Maintenance Labor Hr 10 28$                      280$                       

14,237$                  

3.2%
20

208,000$                
Project life

Present Value O&M Cost

Operations & Maintenance

O&M Cost Estimate - Grit Removal

Grit Removal

Construction Cost Estimate - Grit Removal

WWTP Total Present Worth (2018 Dollars)
Interest Rate

Total



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Construction Facilities & Temporary Controls LS 1 130,000$        130,000$    
Gravel Under Structure CY 1300 50$                 65,000$      
Concrete Slab CY 700 1,200$            840,000$    
Piping, Valves LS 1 35,000$          35,000$      
Backfill CY 4000 30$                 120,000$    

1,190,000$ 

Influent Flow Equalization

Construction Cost Estimate - Flow Equalizaton

Total



City of Molalla
Project 100.26 10/10/2018

Description Unit Quantity Unit Cost Total Cost
Mobilization, Bond & Insurance LS 1 55,000.00$                 55,000.00$           
Demolition & Wastewater Bypass LS 1 120,000.00$               120,000.00$         
Civil Site Work LS 1 16,000.00$                 16,000.00$           
Submersible Pumps LS 3 112,750.00$               338,250.00$         
Controls LS 1 199,375.00$               199,375.00$         
Valves, Piping LS 1 50,000.00$                 50,000.00$           
WWTP SCADA Communication and Integration LS 1 25,000.00$                 25,000.00$           
Instrumentation LS 1 15,000.00$                 15,000.00$           
Electrical LS 1 25,000.00$                 25,000.00$           

844,000.00$         

Description Unit Quantity Unit Cost Total Cost
Electrical Power Demands Kwh 365,000 0.10$                          36,500$                
Parts & Repair LS 1 4,600$                        4,600$                  
Monitoring & Operation Hr 52 28$                             1,456$                  
Maintenance Labor Hr 52 28$                             1,456$                  

44,012$                

3.2%
20

643,000$              

Interest Rate
Term

Present Value O&M Cost

Transfer Pump Station

Construction Cost Estimate - Transfer Pump Station

Total

O&M Cost Estimate - Transfer Pump Station

Annual Operations & Maintenance



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Site Preparation SF 21,760 15$              326,400$                  
Excavation CY 2,420 30$              72,600$                    
Backfill (struc.) CY 200 35$              7,000$                      
Gravel under Struc CY 1,610 50$              80,500$                    
Outer Concrete Walls CY 410 1,200$         492,000$                  
Outer Concrete Footings CY 180 1,200$         216,000$                  
Interior Concrete Walls CY 380 900$            342,000$                  
Interior Concrete Wall Ftgings CY 60 1,200$         72,000$                    
Btm. Concrete Slab in Tank CY 830 900$            747,000$                  
Walkway Concrete Slab CY 200 1,500$         300,000$                  
Outlet Concrete weir CY 100 900$            90,000$                    
Sidewalk CY 50 500$            25,000$                    
Equipment LS 1.0 3,438,000$  3,438,000$               
Controls LS 1.0 130,000$     130,000$                  
Electrical LS 1.0 85,000$       85,000$                    
Hand rails LF 1,170 75$              87,750$                    
Grates LS 1.0 135,000$     135,000$                  
Stairs LF 30.0 350$            10,500$                    
Wetland Mitigation LS 1.0 50,000$       50,000$                    

6,707,000$               

Description Unit Quantity Unit Cost Total Cost
Electrical Power Demands Kwh 1,179,715 0.10$           117,972$                  
Parts & Repair LS 1 18,733$       18,733$                    
Monitoring & Operation Hr 500 28$              14,000$                    
Maintenance Labor Hr 312 28$              8,736$                      

159,441$                  

3.2%
20

2,329,000$               

SBR

Total

Present Value O&M Cost

Annual Operations & Maintenance

Interest Rate
Term

Construction Cost Estimate - SBR

O&M Cost Estimate - SBR



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Site Clring & Prep SF 20000.0 15$                   300,000$          
Excavation CY 3560.0 30$                   106,800$          
Backfill (struc.) CY 280.0 35$                   9,800$              
Gravel under struc CY 2370.0 50$                   118,500$          
Concrete Slab CY 1600.0 900$                 1,440,000$       
Concrete Walls CY 1900.0 1,200$              2,280,000$       
Concrete Outer Footings CY 80.0 1,200$              96,000$            
Grout, Clarifier Bottom CY 382.0 600$                 229,200$          
Equipment LS 1.0 3,209,000$       3,209,000$       
Electrical LS 1.0 65,000$            65,000$            
Mechanical LS 1.0 120,000$          120,000$          
Controls LS 1.0 75,000$            75,000$            
Wetland Mitigation LS 1.0 50,000$            50,000$            

8,099,000$       

Description Unit Quantity Unit Cost Total Cost
Electrical Power Demands Kwh 1,598,110 0.10$                159,811$          
Parts & Repair LS 1 7,087$              7,087$              
Monitoring & Operation Hr 500 28$                   14,000$            
Maintenance Labor Hr 312 28$                   8,736$              

189,634$          

3.2%
20

2,770,000$       

Interest Rate
Term

Present Value O&M Cost

Conventional Activated Sludge

Construction Cost Estimate - CAS

Total

O&M Cost Estimate - CAS

Annual Operations & Maintenance



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Site Preparation SF 11,000    15                  165,000$                 
Influent Fine Screens LS 1             1,250,000      1,250,000$              
Excavation CY 1,180      30                  35,400$                   
Backfill (struc.) CY 150         50$                7,500$                     
Gravel under struc CY 790         50$                39,500$                   
Btm. slab in tank CY 390         900$              351,000$                 
Outer Walls CY 320         1,200$           384,000$                 
Outer Footings CY 100         1,200$           120,000$                 
Interior Walls CY 220         900$              198,000$                 
Interior Wall Footings CY 40           1,200$           48,000$                   
Walkway Slab CY 40           1,500$           60,000$                   
Sidewalk CY 50           500$              25,000$                   
MBR Equipment & Installation LS 1             $8,831,200 8,831,200$              
Controls & SCADA LS 1             250,000$       250,000$                 
Electrical LS 1             250,000$       250,000$                 
Mechanical LS 1             250,000$       250,000$                 
Hand rails LF 750         75$                56,250$                   
Crane LS 1             50,000$         50,000$                   
Instrumentation LS 1             30,000$         30,000$                   
Distribution Channel LS 1             100,000$       100,000$                 
WAS/RAS Chamber LS 1             100,000$       100,000$                 
Stairs LF 30           300$              9,000$                     

Total 12,610,000$            

Description Unit Quantity Unit Cost Total Cost
Electrical Power Demands Kwh 1,992,000 0.10$             199,200$                 
Parts & Repair LS 1 103,107$       103,107$                 
Chemicals LS 1 3,287$           3,287$                     
Monitoring & Operation Hr 500 28$                14,000$                   
Maintenance Labor Hr 312 28$                8,736$                     

328,330$                 

3.2%
20

4,796,000$              

MBR

WWTP Total Present Worth (2018 Dollars)

Present Value O&M Cost

Interest Rate
Term

Construction Cost Estimate - MBR

O&M Cost Estimate - MBR



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Site Clearing & Prep SF 25000 3$                     75,000$            
Excavation CY 2220 30$                   66,600$            
Backfill (struc.) CY 360 35$                   12,600$            
Gravel under struc CY 1000 50$                   50,000$            
Concrete CY 1600 1,200$              1,920,000$       
Equipment LS 1 1,650,000$       1,650,000$       
Electrical LS 1 75,000$            75,000$            
Mechanical LS 1 120,000$          120,000$          
Controls LS 1 75,000$            75,000$            
Hand rails LF 600 75$                   45,000$            
Stairs LF 100 350$                 35,000$            

4,124,000$       

Description Unit Quantity Unit Cost Total Cost
Site Preparation LS 1                     20,000$              20,000$            
Excavation CY 820               30$                   24,600$            
Backfill (struc.) CY 410               35$                   14,350$            
Gravel under struc CY 200               50$                   10,000$            
Concrete Slab CY 280               1,200$              336,000$          
Outer Walls CY 150               1,200$              180,000$          
Outer Footings CY 80                 1,200$              96,000$            
Center Sludge Ring Foundation CY 10                 1,200$              12,000$            
Launder Concrete CY 50                 1,500$              75,000$            
Equipment LS 1                   206,300$          206,300$          
Electrical LS 1                   120,000$          120,000$          
Instrumentation LS 1                   50,000$            50,000$            
Misc. Equipment LS 1                   50,000$            50,000$            
Wall fittings pipe LS 1                   5,000$              5,000$              
Stairs LF 20                 300$                 6,000$              

1,446,300$       

2,892,600$       

Description Unit Quantity Unit Cost Total Cost
Site Preparation SF 1,600              15$                      24,000$            
Pumps EA 2                   50,000$            100,000$          
Mag meters EA 2                   18,000$            36,000$            
Misc. Hardware LS 1                   10,000$            10,000$            
Pump monorail LS 2                   12,000$            24,000$            
Pump Hoists EA 2                   10,000$            20,000$            
Control panel LS 1                   35,000$            35,000$            
Instrumentation LS 1                   15,000$            15,000$            
Wet Well Excavation & backfill CY 210               125$                 26,250$            
Wet Well Concrete Structure CY 50                 1,200$              60,000$            
Wet Well Lid with Hatch (Traffic Rated, New Concrete Pad) LS 4                   12,500$            50,000$            
Piping, Valves LS 1                   35,000$            35,000$            
Electrical LS 1                   50,000$            50,000$            
Building (25' x 25') SF 625               200$                 125,000$          

610,000$          

Construction Cost Estimate - Primary Sludge Pump Station

Total

Oxidation Ditch

Total

Construction Cost Estimate - Secondary Clarifiers 80 ft Diameter

WWTP Total Present Worth (2018 Dollars)

Subtotal (EA)

Construction Cost Estimate - Oxidation Ditch



City of Molalla
Project 100.26 12/12/2017

Oxidation Ditch

     
Description Unit Quantity Unit Cost Total Cost
Site Preparation SF 1,600              15$                      24,000$            
RAS Pumps EA 2                   55,000$            110,000$          
WAS Pumps EA 2                   32,000$            64,000$            
RAS mag meters EA 2                   18,000$            36,000$            
WAS mag meters EA 2                   18,000$            36,000$            
6" DI sta. pipe LF 180               180$                 32,400$            
DI fittings LF 2,500            4$                     10,000$            
Misc. Hardware LS 1                   15,000$            15,000$            
Pump monorail LS 2                   16,000$            32,000$            
Pump Hoists EA 2                   10,000$            20,000$            
Control panel LS 1                   45,000$            45,000$            
Wet Well Excavation & backfill CY 210               125$                 26,250$            
Wet Well Concrete Structure CY 50                 1,200$              60,000$            
Wet Well Lid with Hatch (Traffic Rated, New Concrete Pad) LS 4                   12,500$            50,000$            
Instrumentation LS 1                   25,000$            25,000$            
Electrical LS 1                   55,000$            55,000$            
Building (25' x 25') SF 625               200$                 125,000$          

766,000$          

Description Unit Quantity Unit Cost Total Cost
Site Preparation LS 1                     90,000$              90,000$            
Excavation CY 1,140            30$                   34,200$            
Backfill (struc.) CY 570               35$                   19,950$            
Gravel under struc CY 270               50$                   13,500$            
Concrete Slab CY 350               1,200$              420,000$          
Outer Walls CY 170               1,200$              204,000$          
Outer Footings CY 90                 1,200$              108,000$          
Center Sludge Ring Foundation CY 10                 1,200$              12,000$            
Launder Concrete CY 50                 1,500$              75,000$            
Equipment LS 1                   295,600$          295,600$          
Electrical LS 1                   120,000$          120,000$          
Instrumentation LS 1                   30,000$            30,000$            
Misc. Equipment LS 1                   50,000$            50,000$            
Wall fittings pipe LS 1                   5,000$              5,000$              
Stairs LF 20                 300$                 6,000$              

1,779,900$       

3,263,000$       

Description Unit Quantity Unit Cost Total Cost
Electrical Power Demands (Oxidation Ditch) Kwh 793,971 0.10$                79,397$            
Electrical Power Demands (RAS/WAS/Primary Pumps) Kwh 415,786 0.10$                41,579$            
RAS/WAS/Primary O&M LS 1 13,750$            13,750$            
Parts & Repair LS 1 7,500$              7,500$              
Monitoring & Operation Hr 500 28$                   14,000$            
Maintenance Labor Hr 312 28$                   8,736$              

164,962$          

3.2%
20

2,409,000$       
Term

Present Value O&M Cost

Construction Cost Estimate - Primary Clarifiers 95 ft Diameter

Subtotal (EA)

Total for Two Clarifiers 

Annual Operations & Maintenance

Interest Rate

Construction Cost Estimate - RAS/WAS Pump Station

Total

O&M Cost Estimate (w/ Primary Clarification)



City of Molalla
Project 100.26 10/18/2018

Description Unit Qnt. Unit Cst. Tot. Cost
Site Preparation SF 3,150          15$               47,250$                        
Excavation CY 380             20$               7,600$                          
Gravel under structure CY 190             50$               9,500$                          
Concrete Slab CY 140             900$             126,000$                       
Backfill - structural CY 100             35$               3,500$                          
Electrical LS 1                48,000$        48,000$                        
Piping and gates LS 1                65,000$        65,000$                        
Valves LS 1                15,000$        15,000$                        
Mag Meter EA 3                11,000$        33,000$                        
Instrumentation LS 1                25,000$        25,000$                        
Canopy LS 1                250,000$      250,000$                       
Galvanized Stairs and access platform LS 1                75,000$        75,000$                        
Equipment LS 1                2,156,000$   2,156,000$                    

2,861,000$                    

Description Unit Qnt. Unit Cst. Tot. Cost
Site Preparation SF 1,040          15$               15,600$                        
Excavation CY 150             20$               3,000$                          
Gravel under structure CY 80               50$               4,000$                          
Backfill - structural CY 60               35$               2,100$                          
Btm Concrete Slab CY 40               900$             36,000$                        
Concrete Wall CY 60               1,200$          72,000$                        
Electrical LS 1                45,000$        45,000$                        
Piping and gates LS 1                50,000$        50,000$                        
Valves LS 1                15,000$        15,000$                        
Mag Meter EA 3                11,000$        33,000$                        
Instrumentation LS 1                25,000$        25,000$                        
Canopy LS 1                150,000$      150,000$                       
Galvanized Stairs, access platform and handrail LS 1                50,000$        50,000$                        
Equipment LS 1                1,886,600$   1,886,600$                    

2,387,000$                    

Description Unit Quantity Unit Cost Total Cost
Electrical Power Demands Kwh 24,820 0.10$            2,482$                          
Parts & Repair LS 1 7,630$          7,630$                          
Monitoring & Operation Hr 208 28$               5,824$                          
Maintenance Labor Hr 40 28$               1,120$                          

17,056$                        

3.2%
20

249,000$                       

Description Unit Quantity Unit Cost Total Cost
Electrical Power Demands Kwh 209,870 0.10$            20,987$                        
Parts & Repair LS 1 7,000$          7,000$                          
Monitoring & Operation Hr 208 28$               5,824$                          
Maintenance Labor Hr 40 28$               1,120$                          

34,931$                        

3.2%
20

510,000$                       

Tertiary Systems

Total

Total

Operations & Maintenance

Interest Rate
Term

Present Value O&M Cost

Construction Cost Estimate - Up-flow Sand Filters

Construction Cost Estimate - Disk Filter

O&M Cost Estimate - Disk Filter

Term
Present Value O&M Cost

O&M Cost Estimate - Up-flow Sand Filter

Operations & Maintenance

Interest Rate



City of Molalla
Project 100.26 10/2/2018

Description Unit Quantity Unit Cost Total Cost
Mobilization & Demobilization LS 1 75,000$          75,000$         
Piping, Valves LS 1 20,000$          20,000$         
300 hp Effluent Pumps EA 3 130,625$        391,875$       
Control Panel Upgrades LS 1 190,000$        190,000$       
Level Controls LS 1 10,000$          10,000$         
Mechanical LS 1 10,000$          10,000$         

697,000$       

Description Unit Quantity Unit Cost Total Cost
Electrical Power Demands Kwh 1,235,107 0.10$              123,511$       
Parts & Repair LS 1 10,333$          10,333$         
Monitoring & Operation Hr 52 28$                 1,456$           
Maintenance Labor Hr 52 28$                 1,456$           

136,756$       

3.2%
20

1,997,000$    

Annual Operations & Maintenance

Interest Rate
Term

Present Value O&M Cost

Effluent Pump Station Upgrades & Expansion

Construction Cost Estimate - Effluent Pump Station

Total

O&M Cost Estimate - Effluent Pump Station



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost

Standby Generator (500kw) and Trans Switch LS 1                   250,000$        250,000$     
Standby Generator (750kw) and Trans Switch LS 1                   350,000$        350,000$     
Truck w/ Spreader LS 1                   150,000$        150,000$     

750,000$     

Misc. Equipment

Construction Cost Estimate - Misc. Equipment

Total



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Aerated Lagoon Dredging & Disposal LS 1.0 125,000$          125,000$          
Solids Dredging & Disposal (Lagoon #1 and #2) LS 1.0 3,750,000$       3,750,000$       

3,875,000$       

Lagoon Dredging, Dewatering, & Disposal

Total

Construction Cost Estimate - Lagoon Dredging, Dewatering, & Disposal



City of Molalla
Project 100.26 10/20/2018

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Controls LS 1 $220,000 $220,000
Site Preparation LS 1 $150,000 $150,000
Excavation CY 650 30$               19,500$                         
Backfill (struc.) CY 330 35$               11,550$                         
Gravel under struc CY 160 50$               8,000$                           
Concrete Slab CY 250 1,200$           300,000$                       
Outer Footings CY 80 1,200$           96,000$                         
Glass Fused Bolted Steel Tank LS 1 563,800$       563,800$                       

Subtotal EA 2 2,738,000$                    
Sidewalk CY 50 500$              25,000$                         
Blowers, diffusers, and controls LS 1 618,800$       618,800$                       
Decanter LS 2 15,000$         30,000$                         
Access Fly Bridge LS 2 80,000$         160,000$                       
WAS Flow Meter LS 2 7,500$           15,000$                         
Sludge Pump LS 2 25,000$         50,000$                         
Instrumentation LS 1 25,000$         25,000$                         
Electrical LS 1 65,000$         65,000$                         
Misc. Equipment LS 1 20,000$         20,000$                         
Wall fittings pipe LS 1 5,000$           5,000$                           
Handrail LF 100 75$               7,500$                           
Stairs LF 30 350$              10,500$                         

3,770,000$                    

Description Unit Quantity Unit Cost Total Cost
Site Preparation SF 5,310 3$                 15,930$                         
Excavation CY 590 30$               17,700$                         
Backfill (struc.) CY 100 35$               3,500$                           
Gravel under struc CY 390 50$               19,500$                         
Outer Concrete Walls CY 220 1,200$           264,000$                       
Outer Concrete Footings CY 100 1,200$           120,000$                       
Btm. Concrete slab in tank CY 610 900$              549,000$                       
WWTP Total Present Worth (2018 Dollars) CY 120 1,500$           180,000$                       

Subtotal EA 2 2,340,000$                    
Sidewalk CY 50 500$              25,000$                         
Blowers, diffusers, and controls LS 1 618,800$       618,800$                       
Decanter LS 2 15,000$         30,000$                         
Access Fly Bridge LS 2 60,000$         120,000$                       
WAS Flow Meter LS 2 7,500$           15,000$                         
Sludge Pumps LS 2 25,000$         50,000$                         
Instrumentation LS 1 25,000$         25,000$                         
Electrical LS 1 65,000$         65,000$                         
Misc. Equipment LS 1 20,000$         20,000$                         
Wall fittings pipe LS 1 5,000$           5,000$                           
Handrail LF 100 75$               7,500$                           
Stairs LF 30 350$              10,500$                         

3,332,000$                    

Biosolids Management Systems

Construction Cost Estimate - Aerobic Digester (Glass Fused Tanks - Two)

Construction Cost Estimate - Aerobic Digester (Concrete Rectangular Tanks - Two)

Total

Total



City of Molalla
Project 100.26 10/20/2018

Biosolids Management Systems

          
Description Unit Quantity Unit Cost Total Cost
Site Preparation SF 5,000 3$                 15,000$                         
Excavation CY 490 30$               14,700$                         
Backfill (struc.) CY 250 35$               8,750$                           
Gravel under struc CY 120 50$               6,000$                           
60 ft Diameter Concrete Tank LS 1 2,362,500$    2,362,500$                    
Outer Footings CY 70 1,200$           84,000$                         

Subtotal EA 1 2,491,000$                    
Sidewalk CY 40 500$              20,000$                         
0.75 MBTU/hr Heat Exchanger with Boiler LS 1 577,500$       577,500$                       
Radial Beam Gasholder Cover LS 1 594,000$       594,000$                       
Sludge Mixers LS 1 453,800$       453,800$                       
Gas Safety Equipment LS 1 354,800$       354,800$                       
WAS Flow Meter LS 2 7,500$           15,000$                         
Sludge Pumps LS 2 25,000$         50,000$                         
Instrumentation LS 1 25,000$         25,000$                         
Electrical LS 1 100,000$       100,000$                       
Misc. Equipment LS 1 40,000$         40,000$                         
Wall fittings pipe LS 1 5,000$           5,000$                           
Stairs LF 30 350$              10,500$                         
Structure SF 1,500 130$              195,000$                       

4,932,000$                    

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Controls LS 1 $90,000.00 90,000$                         
Site Preparation LS 1 $60,000.00 60,000$                         
Excavation CY 310 20$               6,200$                           
Backfill (struc.) CY 80 40$               3,200$                           
Gravel under struc CY 160 50$               8,000$                           
New Filter Press & Conveyor System EA 1 610,500$       610,500$                       
Electrical LS 1 90,000$         90,000$                         
Instrumentation LS 1 70,000$         70,000$                         
Piping LS 1 25,000$         25,000$                         
Sludge Pumps EA 1 32,000$         32,000$                         
Storage Tank LS 1 160,000$       160,000$                       
Spreader Truck LS 1 150,000$       150,000$                       
Structure SF 2,500 225$              562,500$                       

1,867,000$                    

Description Unit Qnt. Unit Cst. Tot. Cost
Site Preparation LS 1 142,000$       142,000$                       
Walls CY 100 800$              80,000$                         
Footing CY 233 800$              186,667$                       
Excavation CY 4202 15$               63,033$                         
Liner SF 54000 2$                 81,000$                         
Gravel Sand CY 3000 50$               150,000$                       
Perferated Collection Pipe LF 3600 20$               72,000$                         
Distribution Pipe LF 120 25$               3,000$                           
Stop Logs EA 30 600$              18,000$                         
Structural Cover SF 50000 45$               2,250,000$                    
Misc. items LS 1 10,000$         10,000$                         
Lights LS 1 10,000$         10,000$                         

3,065,700$                    Total

Construction Cost Estimate - Biosolids Screw Press & Structure

Construction Cost Estimate - Sludge Drying Beds

Total

Construction Cost Estimate - Anaerobic Digester

Total



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Controls LS 1 250,000.00$  250,000.00$                   
Site Preparation LS 1 160,000.00$  160,000.00$                   
Excavation CY 290 30$                8,700$                            
Backfill (struc.) CY 150 35$                5,250$                            
Gravel under struc CY 70 50$                3,500$                            
Concrete Slab CY 110 1,200$           132,000$                        
Outer Footings CY 50 1,200$           60,000$                          
Glass Fused Bolted Steel Tank LS 1 412,500$       412,500$                        

Subtotal EA 2 2,064,000$                     
Sidewalk CY 50 500$              25,000$                          
MBT, blowers, diffusers, and controls LS 1 1,366,800$    1,366,800$                     
MBT Tank LS 1 250,000$       250,000$                        
Access Fly Bridge LS 2 80,000$         160,000$                        
WAS Flow Meter LS 2 7,500$           15,000$                          
Sludge Pump LS 2 25,000$         50,000$                          
Instrumentation LS 1 25,000$         25,000$                          
Electrical LS 1 80,000$         80,000$                          
Misc. Equipment LS 1 50,000$         50,000$                          
Wall fittings pipe LS 1 5,000$           5,000$                            
Handrail LF 100 75$                7,500$                            
Stairs LF 30 350$              10,500$                          

4,109,000$                     

Biosolids Management Systems - MBT

Construction Cost Estimate - Aerobic Digester & MBT (Glass Fused Tanks - Two)

Total



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Front end loader & truck O&M Hr 260 130$              33,800$                          
Sludge Removal Labor Hr 150 28$                4,200$                            
Weekly Cleaning Labor Hr 15 28$                420$                               
Monitoring & Operation Hr 125 28$                3,500$                            
Maintenance Labor Hr 15 55$                825$                               

Operations & Maintenance 42,745$                          

3.2%
20

624,000$                        

Description Unit Quantity Unit Cost Total Cost
Energy to Press kWh 7,564 0.10$             756$                               
Energy to Misc. Elec. Load kWh 2,500 0.10$             250$                               
Polymers LS 1 8,000$           8,000$                            
Weekly Cleaning Labor Hr 104 28$                2,912$                            
Monitoring & Operation Hr 300 28$                8,400$                            
Maintenance Labor Hr 40 55$                2,200$                            
Press Parts LS 1 5,000$           5,000$                            

27,518$                          

3.2%
20

402,000$                        

Description Unit Quantity Unit Cost Total Cost
Energy to Aeration kWh 980,025 0.10$             98,003$                          
Equipment Repair & Replacement LS 1 3,033$           3,033$                            
O&M Labor Hr 150 28$                4,200$                            

105,236$                        

3.2%
20

1,537,081$                     

Description Unit Quantity Unit Cost Total Cost
Electrical Consumption kWh 392,098 0.10$             39,210$                          
Misc. Equipment Repair & Replacement LS 1 15,000$         15,000$                          
Mixers Repair (Annual Reserve Fund) LS 1 2,500$           2,500$                            
Digester Cover Recoating (Annual Reserve Fund) LS 1 2,500$           2,500$                            
O&M Labor Hr 550 28$                15,400$                          

74,610$                          

3.2%
20

1,089,755$                     
Term

Present Value O&M Cost

Present Value O&M Cost

O&M Cost Estimate - Anaerobic Digester

Operations & Maintenance

Biosolids Management Systems

O&M Cost Estimate - Drying Beds

Interest Rate
Term

Present Value O&M Cost

Operations & Maintenance

Interest Rate

O&M Cost Estimate - Dewatering Screw Press

Term
Present Value O&M Cost

O&M Cost Estimate - Aerobic Digester

Operations & Maintenance
WWTP Total Present Worth (2018 Dollars)

Interest Rate
Term

Interest Rate



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Energy for Aeration, Scouring kWh 1,208,968 0.10$             120,897$                        
Equipment Repair & Replacement LS 1 17,500$         17,500$                          
O&M Labor Hr 365 28$                10,220$                          

148,617$                        

3.2%
20

2,170,706$                     

Biosolids Management Systems - MBT

Term
Present Value O&M Cost

O&M Cost Estimate - Aerobic Digester & MBT

Operations & Maintenance

Interest Rate



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Energy to Pump to Tanker kWh 1,103 0.10$             110$                               
Tanker Expense per Trip Trip 1,500 65$                97,500$                          
Labor for spreading Hr 3,000 28$                84,000$                          
Monitoring & Operation Hr 72 28$                2,016$                            
Maintenance Labor Hr 52 28$                1,456$                            

185,082$                        

3.2%
20

2,703,000$                     

Description Unit Quantity Unit Cost Total Cost
Disposal  Tipping Fee Gallons 4,511,400 0.08$             360,912$                        
Monitoring & Operation Hr 496 28$                13,881$                          
Maintenance Labor Hr 20 28$                560$                               

375,353$                        

3.2%
20

5,482,000$                     

Description Unit Quantity Unit Cost Total Cost
Tipping Fee Ton 2,686 65                  174,590$                        
Front end loader op. expense Load 320 50                  16,000$                          
Truck expense Hr 960 50                  48,000$                          
Labor for driving Hr 960 28                  26,880$                          
Monitoring & Operation Hr 32 28                  896$                               
Maintenance Labor Hr 24 28                  672$                               

267,038$                        

3.2%
20

3,900,000$                     

Description Unit Quantity Unit Cost Total Cost
Tipping Fee Ton 1,650 65                  107,250$                        
Front end loader op. expense Load 200 50                  10,000$                          
Truck expense Hr 600 50                  30,000$                          
Labor for driving Hr 600 28                  16,800$                          
Monitoring & Operation Hr 32 28                  896$                               
Maintenance Labor Hr 24 28                  672$                               

165,618$                        

3.2%
20

2,419,000$                     

Biosolids Disposal Alternatives

Liquid Sludge Land Application (Based on 4,511,400 Gallons/Year)

Liquid Sludge Haul to Biosolids Disposal Facility (Based on Year-Round Disposal)

Dry Sludge Land Fill Annual & Present Worth O&M (Aerobically Digested Biosolids)

Operations & Maintenance

Interest Rate
Project life

Present Value O&M Cost

Operations & Maintenance

Interest Rate
Project life

WWTP Total Present Worth (2018 Dollars)
Project life

Present Value O&M Cost

Present Value O&M Cost

Operations & Maintenance

Project life
Present Value O&M Cost

Dry Sludge Land Fill Annual & Present Worth O&M (Anaerobically Digested Biosolids)

Operations & Maintenance

Interest Rate



City of Molalla
Project 100.26 12/12/2017
Construction Cost Estimate - UV (Year Round)
Description Unit Qnt. Unit Cost Total Cost
Site Preparation SF 1320 25$               33,000$                         
Excavation CY 150 20$               3,000$                           
Gravel under structure CY 100 50$               5,000$                           
Concrete - foundation CY 50 1,200$           60,000$                         
Btm. Slab CY 50 900$             45,000$                         
Walls CY 50 1,200$           60,000$                         
Concrete - Walkway CY 10 1,200$           12,000$                         
Backfill - structural CY 60 30$               1,800$                           
Electrical LS 1 65,000$         65,000$                         
Piping and gates LS 1 40,000$         40,000$                         
Instrumentation LS 1 25,000$         25,000$                         
Shelter over outdoor UV channel SF 750 200$             150,000$                       

500,000$                       
Equipment LS 1 1,122,000$    1,122,000$                    

1,622,000$                    

Construction Cost Estimate - UV (Winter Only)
Description Unit Qnt. Unit Cost Total Cost
Site Preparation SF 1320 25$               33,000$                         
Excavation CY 150 20$               3,000$                           
Gravel under structure CY 100 50$               5,000$                           
Concrete - foundation CY 50 1,200$           60,000$                         
Btm. Slab CY 50 900$             45,000$                         
Walls CY 50 1,200$           60,000$                         
Concrete - Walkway CY 10 1,200$           12,000$                         
Backfill - structural CY 60 30$               1,800$                           
Electrical LS 1 65,000$         65,000$                         
Piping and gates LS 1 40,000$         40,000$                         
Instrumentation LS 1 25,000$         25,000$                         
Shelter over outdoor UV channel SF 750 200$             150,000$                       

500,000$                       
Equipment LS 1 577,500$       577,500$                       

1,077,500$                    

Description Unit Quantity Unit Cost Total Cost
Site Preparation LS 1 20,000$         20,000$                         
Electrical LS 1 25,000$         25,000$                         
Piping & Fittings LS 1 25,000$         25,000$                         
Instrumentation LS 1 25,000$         25,000$                         
Structure SF 200 200$             40,000$                         

135,000$                       
Chlorination Equipment (pumps, tanks, etc.) LS 1 248,000$       248,000$                       

383,000$                       

Description Unit Quantity Unit Cost Total Cost
Site Preparation LS 1 20,000$         20,000$                         
Electrical LS 1 25,000$         25,000$                         
Piping & Fittings LS 1 25,000$         25,000$                         
Instrumentation LS 1 25,000$         25,000$                         
Structure SF 200 200$             40,000$                         

135,000$                       
Chlorination Equipment (pumps, tanks, etc.) LS 1 688,000$       688,000$                       

823,000$                       

Disinfection Systems

Total

Total

Subtotal

Subtotal

Subtotal

WWTP Total Present Worth (2018 Dollars)

Subtotal

Construction Cost Estimate - HS Chlorination of Recycled Water

Construction Cost Estimate - OSG Chlorination of Recycled Water

Total



City of Molalla
Project 100.26 12/12/2017

Disinfection Systems

Description Unit Quantity Unit Cost Total Cost
Site Preparation LS 1 $100,000 100,000$                       
Excavation CY 660 $20 13,200$                         
Backfill Sturcture CY 277 $50 13,867$                         
Concrete Slab CY 200 $900 180,000$                       
Concrete Exterior Walls CY 50 $1,200 60,000$                         
Concrete Interior Walls CY 90 $1,200 108,000$                       
New Inlet Structure LS 1 $3,500 3,500$                           
Drainage and cleaning sumps EA 6 $3,500 21,000$                         
Misc Grating SF 750 $50 37,500$                         
Misc Piping LF 200 $80 16,000$                         
New Handrail LF 500 $30 15,000$                         
New injection piping and equipment LS 1 $30,000 30,000$                         
New flow pace meter LS 1 $7,000 7,000$                           
Instrumentation LS 1 $25,000 25,000$                         
Electrical LS 1 $20,000 20,000$                         
Dechlorination Equipment (bldg., pumps, tanks, etc.) LS 1 $90,240 90,240$                         

Subtotal EA 2 1,481,000$                    
Chlorination Equipment (pumps, tanks, etc.) LS 1 248,000$       248,000$                       

1,729,000$                    

Description Unit Quantity Unit Cost Total Cost
Site Preparation LS 1 $100,000 100,000$                       
Excavation CY 660 $20 13,200$                         
Backfill Sturcture CY 277 $50 13,867$                         
Concrete Slab CY 200 $900 180,000$                       
Concrete Exterior Walls CY 50 $1,200 60,000$                         
Concrete Interior Walls CY 90 $1,200 108,000$                       
New Inlet Structure LS 1 $3,500 3,500$                           
Drainage and cleaning sumps EA 6 $3,500 21,000$                         
Misc Grating SF 750 $50 37,500$                         
Misc Piping LF 200 $80 16,000$                         
New Handrail LF 500 $30 15,000$                         
New injection piping and equipment LS 1 $30,000 30,000$                         
New flow pace meter LS 1 $7,000 7,000$                           
Instrumentation LS 1 $25,000 25,000$                         
Electrical LS 1 $20,000 20,000$                         
Dechlorination Equipment (bldg., pumps, tanks, etc.) LS 1 $90,240 90,240$                         

Subtotal EA 2 1,481,000$                    
Chlorination Equipment (pumps, tanks, etc.) LS 1 688,000$       688,000$                       

2,169,000$                    

Operations & Maintenance Costs Unit Quantity Unit Cost Total Cost
Electricity kWh 9,000 0.10$            900$                              
Labor @ 5 hrs per week Hr 260 28.00$           7,280$                           
Hypochlorite Solution lb 17,315 1.25$            21,644$                         
Sulphur Dioxide 150 lb cylinders lb 14,429 0.75$            10,822$                         
Eductors Power @ 1.5 Hp kWh 9,290 0.10$            929$                              
Repair Parts LS 1 2,500.00$      2,500$                           
Reagents LS 1 1,200.00$      1,200$                           

45,274$                         

3.2%
20

661,000$                       

Interest Rate
Project life

Present Value O&M Cost

Total

Full Year H/S (Chlorine)  / Dechlorination Disinfection Annual & Present Worth O&M

Annual Project Total

Construction Cost Estimate - HS Chlorination / Dechlorination Year Round

Construction Cost Estimate - OSG Chlorination / Dechlorination Year Round

Total



City of Molalla
Project 100.26 12/12/2017

Disinfection Systems

Operations & Maintenance Costs Unit Quantity Unit Cost Total Cost
Electricity kWh 66,000 0.10$            6,600$                           
Labor @ 5 hrs per week Hr 260 28.00$           7,280$                           
Salts ton 22 150.00$         3,247$                           
Sulphur Dioxide 150 lb cylinders lb 14,429 0.75$            10,822$                         
Eductors Power @ 1.5 Hp kWh 9,290 0.10$            929$                              
Repair Parts LS 1 3,500.00$      3,500$                           
Reagents LS 1 1,200.00$      1,200$                           

33,577$                         

3.2%
20

490,000$                       

Operations & Maintenance Costs Unit Quantity Unit Cost Total Cost
Electricity kWh 4,500 0.10$            450$                              
Labor @ 5 hrs per week Hr 150 28.00$           4,200$                           
Hypochlorite Solution lb 8,657 1.00$            8,657$                           
Sulphur Dioxide 150 lb cylinders lb 14,429 0.75$            10,822$                         
Eductors Power @ 1.5 Hp kWh 9,290 0.10$            929$                              
Repair Parts LS 1 1,500.00$      1,500$                           
Reagents LS 1 1,200.00$      1,200$                           

27,758$                         

3.2%
20

405,000$                       

Operations & Maintenance Costs Unit Quantity Unit Cost Total Cost
Electricity kWh 33,000 0.10$            3,300$                           
Labor @ 5 hrs per week Hr 150 28.00$           4,200$                           
Salts ton 5 125.00$         676$                              
Sulphur Dioxide 150 lb cylinders lb 4,329 0.50$            2,164$                           
Eductors Power @ 1.5 Hp kWh 4,645 0.20$            929$                              
Repair Parts LS 1 3,500.00$      3,500$                           
Reagents LS 1 1,200.00$      1,200$                           

15,970$                         

3.2%
20

233,000$                       

Description Unit Quantity Unit Cost Total Cost
Energy to Lamps kWh 262,800 0.10$            26,280$                         
Weekly Lamp Cleaning Hr 104 28$               2,912$                           
Lamp Replacement EA 25 600$             15,000$                         
Ballast Replacement EA 6 180$             1,080$                           
Quartz Replacement EA 10 45$               450$                              
Monitoring & Operation and Semi Annual Basin Cleaning Hr 120 22$               2,640$                           

48,362$                         

3.2%
20

706,000$                       

Full Year UV Disinfection Annual & Present Worth O&M 

Annual Project Total

Interest Rate
Project life

Present Value O&M Cost

Operations & Maintenance

Interest Rate
Project life

Present Value O&M Cost

Full Year OSG (Chlorine)  / Dechlorination Disinfection Annual & Present Worth O&M

6 Months H/S (Chlorine)  / Dechlorination Disinfection Annual & Present Worth O&M

6 Months Year OSG (Chlorine)  / Dechlorination Disinfection Annual & Present Worth O&M

Annual Project Total

Interest Rate
Project life

Present Value O&M Cost

Annual Project Total

Interest Rate
Project life

Present Value O&M Cost



City of Molalla
Project 100.26 12/12/2017

Disinfection Systems

Description Unit Quantity Unit Cost Total Cost
Energy to Lamps kWh 43,800 0.10$            4,380$                           
Weekly Lamp Cleaning Hr 52 28$               1,456$                           
Lamp Replacement EA 10 600$             6,000$                           
Ballast Replacement EA 2 180$             360$                              
Quartz Replacement EA 2 45$               90$                                
Monitoring & Operation Hr 52 22$               1,144$                           
Semi Annual Basin Cleaning Hr 8 22$               176$                              

13,606$                         

3.2%
20

199,000$                       

Operations & Maintenance

Present Value O&M Cost

6 months UV Disinfection Annual & Present Worth O&M 

Interest Rate
Project life



10/12/2018

Item Description Unit Quantity Unit Cost Total Cost
1 Mobilization, Bond & Insurance LS 1 1,500$                         1,500$                      
2 Demolition & Site Preparation LS 1 2,100$                         2,100$                      
3 Existing Concrete Debris Removal LS 1 2,500$                         2,500$                      
4 Embankment Reshaping CY 300 20$                              6,000$                      
5 Class 100 Rip-Rap Installation Ton 350 15$                              5,250$                      

17,350$                    
2,600$                      
4,300$                      

24,250$                    

Item Description Unit Quantity Unit Cost Total Cost
1 Mobilization, Bond & Insurance LS 1 3,000$                         3,000$                      
2 Demolition & Site Preparation LS 1 5,500$                         5,500$                      
3 Existing Concrete Debris Removal LS 1 5,000$                         5,000$                      
4 Embankment Reshaping CY 850 20$                              17,000$                    
5 Class 100 Rip-Rap Installation Ton 950 15$                              14,250$                    

44,750$                    
6,700$                      

11,200$                    
62,650$                    

Item Description Unit Quantity Unit Cost Total Cost
1 Mobilization, Bond & Insurance LS 1 4,100$                         4,100$                      
2 Demolition & Site Preparation LS 1 8,000$                         8,000$                      
3 Embankment Reshaping CY 1,400 20$                              28,000$                    
4 Class 100 Rip-Rap Installation Ton 1,600 15$                              24,000$                    

64,100$                    
9,600$                      

16,000$                    
89,700$                    

Item Description Unit Quantity Unit Cost Total Cost
1 Mobilization, Bond & Insurance LS 1 3,000$                         3,000$                      
2 Demolition & Site Preparation LS 1 5,500$                         5,500$                      
3 Existing Concrete Debris Removal LS 1 5,000$                         5,000$                      
4 Embankment Reshaping CY 2,500 20$                              50,000$                    
5 Class 100 Rip-Rap Installation Ton 2,800 15$                              42,000$                    

105,500$                  
15,800$                    
26,400$                    

147,700$                  

Engineering
Total

Contingency
Engineering

Total

Construction Total

Lagoon No. 1 - North Side Bank (900 Linear Feet)

Construction Total
Contingency
Engineering

Total

Lagoon (Recyled Water Storage) Improvements
Construction Cost Estimate

Lagoon No. 1 - East Side Bank (500 Linear Feet)

Lagoon No. 1 - North Side Bank (300 Linear Feet to the west of the outlet structure)

City of Molalla

Lagoon No. 1 - Outlet Structure (50 Linear Feet Each Direction)

Construction Total
Contingency
Engineering

Total

Construction Total
Contingency



10/12/2018

Item Description Unit Quantity Unit Cost Total Cost
1 Mobilization, Bond & Insurance LS 1 4,100$                         4,100$                      
2 Demolition & Site Preparation LS 1 8,000$                         8,000$                      
4 Embankment Reshaping CY 2,800 20$                              56,000$                    
5 Class 100 Rip-Rap Installation Ton 3,100 15$                              46,500$                    

114,600$                  
17,200$                    
28,700$                    

160,500$                  

Item Description Unit Quantity Unit Cost Total Cost
1 Mobilization, Bond & Insurance LS 1 5,000$                         5,000$                      
2 Demolition & Site Preparation LS 1 9,000$                         9,000$                      
3 Embankment Reshaping CY 1,950 20$                              39,000$                    
4 Class 100 Rip-Rap Installation Ton 2,100 15$                              31,500$                    

84,500$                    
12,700$                    
21,100$                    

118,300$                  

Item Description Unit Quantity Unit Cost Total Cost
1 Const. Facilities & Temporary Controls LS All 28,000$                       28,000$                    
2 Demolition & Site Preparation LS All 19,000$                       19,000$                    
3 15" PVC Storm Drain Line LF 1,200 75$                              90,000$                    
4 Area Drain EA 6 2,000$                         12,000$                    
5 Drainage Swale LF 100 30$                              3,000$                      
6 Transfer Pipe - Additional Valving LS All 50,000$                       50,000$                    
7 Transfer Pipe Stabilization LS All 75,000$                       75,000$                    

277,000$                  
41,600$                    
69,300$                    

387,900$                  

Item Description Unit Quantity Unit Cost Total Cost
1 Const. Facilities & Temporary Control LS 1 57,000$                       57,000$                    
2 Demolition & Site Preparation LS 1 38,000$                       38,000$                    
3 Intake Structure LS 1 300,000$                     300,000$                  
4 Flow Channel LS 1 75,000$                       75,000$                    
5 Concrete Spillway LS 1 100,000$                     100,000$                  

570,000$                  
85,500$                    

142,500$                  
798,000$                  

Construction Total
Contingency
Engineering

Total

Construction Total
Contingency
Engineering

Total

Lagoon Storm Drainage

Project Total

Lagoon Transfer Pipe System Improvements

Construction Total
Contingency
Engineering

Total

Construction Total
Contingency
Engineering

Lagoon No. 1 - South Side Bank (1,000 Linear Feet)

City of Molalla
Construction Cost Estimate

Lagoon No. 2 - West Side Bank (700 Linear Feet)

Lagoon (Recyled Water Storage) Impr. Cont.



10/12/2018

Item Description Unit Quantity Unit Cost Total Cost
1 Const. Facilities & Temporary Control LS 1 205,000$                     205,000$                  
2 Demolition & Site Preparation LS 1 140,000$                     140,000$                  
3 60-mil HDPE Liner w/ Penetrations, Underlayment LS 1 1,142,857$                  1,142,857$               
4 Liner Anchor Trench & Backfill LF 7,320 10$                              73,200$                    
5 Dewatering LS 1 50,000$                       50,000$                    
6 Drainage LS 1 450,000$                     450,000$                  
7 Inlet Structure LS 1 10,000$                       10,000$                    

2,071,057$               
310,700$                  
517,800$                  

2,899,557$               

Cost Estimate
3,348,857$               

Construction Total
Contingency
Engineering
Project Total

Lagoon No. 1 & 2 - Lining

City of Molalla Lagoon (Recyled Water Storage) Impr. Cont.
Construction Cost Estimate

Construction Total
Item



City of Molalla
Project 100.26 12/12/2017

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Control LS 1 42,000.00$    42,000.00$                     
Demolition & Site Preparation LS 1 28,000.00$    28,000.00$                     
Piping & Valves LS 1 250,000$       250,000$                        
Flow Meter & Vault LS 1 50,000$         50,000$                          
Electrical & Controls LS 1 45,000$         45,000$                          

415,000$                        

Discharge Monitoring Station Improvements

Construction Cost Estimate - DMS Improvements

Total



City of Molalla
Project 100.26 10/5/2018

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Control LS 1                  1,348,000$    1,348,000$                     
Demolition & Site Preparation LS 1                  899,000$       899,000$                        
Excavation CY 36,000        15$                540,000$                        
Berm Construction CY 410,000      15$                6,150,000$                     
Pond Lining

Pond Underdrain LF 45,000        15$                675,000$                        
Pond Anchor Trench LF 10,000        5$                  50,000$                          

HDPE Lining Placement SF 2,400,000   1.20$             2,880,000$                     
Transfer Piping LF 1,400          150.00$         210,000$                        
Valves EA 5                  5,000.00$      25,000$                          
Manholes EA 5                  12,000.00$    60,000$                          
Outlet Structures LS 2                  50,000$         100,000$                        
Outlet Structure Handrail LF 225             75$                16,875$                          
Outlet Slide Gate LS 2                  10,000$         20,000$                          
Inlet Structures LS 2                  10,000$         20,000$                          
Access Road LF 4,500          20$                90,000$                          
Fencing LF 5,250          75$                393,750$                        

13,478,000$                   

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Control LS 1                  436,000$       436,000$                        
Demolition & Site Preparation LS 1                  291,000$       291,000$                        
Excavation CY 8,000          15$                120,000$                        
Berm Construction CY 110,000      15$                1,650,000$                     
Pond Lining

Pond Underdrain LF 13,000        15$                195,000$                        
Pond Anchor Trench LF 5,200          5$                  26,000$                          

HDPE Lining Placement SF 660,000      1.20$             792,000$                        
Transfer Piping LF 1,000          150.00$         150,000$                        
Valves EA 5                  5,000.00$      25,000$                          
Manholes EA 5                  12,000.00$    60,000$                          
Outlet Structures   esent Wor   2                  50,000$         100,000$                        
Outlet Structure Handrail LF 225             75$                16,875$                          
Outlet Slide Gate LS 2                  10,000$         20,000$                          
Inlet Structures LS 2                  10,000$         20,000$                          
Access Road LF 3,010          20$                60,200$                          
Fencing LF 5,250          75$                393,750$                        

4,356,000$                     

Recycled Water Storage Expansion Systems

Construction Cost Estimate - PS #1: Recycled Water Storage Expansion

Total

Construction Cost Estimate - PS #2 and PS #3: Recycled Water Storage Expansion

Total



City of Molalla
Project 100.26 10/5/2018

Description Unit Quantity Unit Cost Total Cost
Force Main Expansions LF 8,150          150$              1,222,500$                     
Irrigation Equipment AC 525             1,500$           787,500$                        

2,010,000$                     

Description Unit Quantity Unit Cost Total Cost
Force Main Expansions LF 5,650          150$              847,500$                        
Irrigation Equipment AC 215             1,500$           322,500$                        

1,170,000$                     

Description Unit Quantity Unit Cost Total Cost
Force Main Expansions LF 5,650          150$              847,500$                        
Irrigation Equipment AC 175             1,500$           262,500$                        

1,110,000$                     

Description Unit Quantity Unit Cost Total Cost
Force Main Expansions LF 1,750          150$              262,500$                        
Irrigation Equipment AC 100             1,500$           150,000$                        

413,000$                        

Construction Cost Estimate - PS #3. Land Application Expansion 

Total

Construction Cost Estimate - PS #4. Land Application Expansion 

Total

Total

Irrigation Expansion Systems

Construction Cost Estimate - PS #1. Land Application Expansion 

Total

Construction Cost Estimate - PS #2. Land Application Expansion 



  
APPENDIX D: MISCELLANEOUS REPORTS AND STUDIES 
 

Population Forecast (PSU) 

Resolution No. 2017 – 09 (Sewer Rates) 

FY 2016 - 2017 Budget 

FY 2017 – 2018 Budget 

Utilities Rate Study (2017) 

Pump Station Run Time Data (2017) 

Recycled Water Balance Calculations 

Biosolids Management Plan (2013) 

 

 



Clackamas County
Population 
Forecasts by Age 
Group / Year 2017 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2067
00-04 22,617       24,125       25,624       26,442       27,110       28,104       29,530       31,168       32,562       33,513       34,219       34,541       
05-09 24,666       25,525       28,473       30,140       31,015       31,772       32,880       34,462       36,264       37,804       38,842       39,157       
10-14 26,799       27,325       28,980       32,213       34,001       34,957       35,747       36,896       38,550       40,476       42,120       42,567       
15-19 25,779       25,797       26,696       28,343       31,563       33,453       34,501       35,177       36,181       37,710       39,517       40,139       
20-24 21,321       21,736       22,061       22,723       24,035       26,737       28,275       29,061       29,511       30,267       31,474       32,058       
25-29 23,085       23,429       24,135       24,414       25,068       26,497       29,428       31,040       31,806       32,229       32,999       33,512       
30-34 24,775       26,721       27,674       28,416       28,670       29,413       31,041       34,391       36,171       36,990       37,422       37,769       
35-39 26,423       27,978       31,529       32,549       33,336       33,612       34,425       36,244       40,043       42,032       42,915       43,107       
40-44 27,747       29,013       31,697       35,605       36,659       37,522       37,775       38,595       40,519       44,677       46,824       47,207       
45-49 28,678       29,212       31,535       34,343       38,476       39,596       40,471       40,649       41,414       43,395       47,779       48,679       
50-54 28,838       28,177       29,411       31,643       34,369       38,489       39,552       40,329       40,388       41,068       42,971       44,653       
55-59 29,462       28,966       27,666       28,788       30,896       33,555       37,532       38,485       39,135       39,127       39,737       40,464       
60-64 28,165       29,188       28,425       27,044       28,050       30,076       32,601       36,358       37,153       37,687       37,605       37,827       
65-69 23,826       26,591       28,574       27,741       26,333       27,310       29,251       31,649       35,205       35,917       36,395       36,365       
70-74 18,030       20,804       25,071       26,886       26,063       24,762       25,678       27,470       29,680       32,992       33,654       33,847       
75-79 12,348       15,374       18,722       22,524       24,139       23,422       22,266       23,077       24,657       26,662       29,645       29,900       
80-84 7,949          9,171          12,717       15,236       18,349       19,734       19,000       18,093       18,770       20,086       21,798       22,773       
85+ 9,177          9,727          11,666       14,959       18,611       22,931       26,619       28,588       29,369       30,432       32,101       33,029       
Total 409,688    428,860    460,657    490,011    516,744    541,943    566,573    591,732    617,377    643,064    668,018    677,596    
Population Forecasts prepared by: Population Research Center, Portland State University, June 30, 2017.

Proposed forecasts represent populations as of July 1 of each year



Forecasts for Total Population
Area / Year 2017 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2067
Clackamas County 409,688      428,860      460,657      490,011      516,744      541,943      566,573      591,732      617,377      643,064      668,018      677,596      
Barlow UGB 140             142             144             146             148             151             153             155             156             158             160             161             
Canby UGB 17,976        18,933        20,607        22,318        24,045        25,748        27,431        29,121        30,846        32,617        34,413        35,118        
Estacada UGB 4,102          4,482          5,105          5,502          5,731          5,930          6,129          6,328          6,497          6,635          6,738          6,766          
Molalla UGB 9,939          10,652        11,948        13,314        14,705        16,118        17,549        18,963        20,369        21,764        23,139        23,678        
Sandy UGB 11,346        12,485        14,521        16,588        18,700        20,911        23,238        25,697        28,237        30,873        33,585        34,695        
Outside UGB Area 83,444        84,753        86,429        87,681        88,484        88,960        89,296        89,765        90,415        91,126        91,754        91,906        
Population Forecasts prepared by: Population Research Center, Portland State University, June 30, 2017.

Proposed forecasts represent populations as of July 1 of each year



Clackamas County Age Structure by Gender



RESOLUTION No. 2017 - 09 

 

A RESOLUTION OF THE CITY OF MOLALLA, OREGON ESTABLISHING SANITARY 

SEWER RATES AND ANNUAL INFLATION ADJUSTMENTS THEREAFTER AS 

PROVIDED BY MOLALLA MUNICIPAL CODE CHAPTER 13.08 

 

WHEREAS, The Molalla Municipal Code Section 13.08.370 provides that fees for sanitary 

sewer service be established by resolution of the City Council; and 

 

WHEREAS, the City desires to regularly review the costs of operating, maintaining and 

improving the sanitary system; and 

 

WHEREAS, the City has previously established via Resolution No. 2006-10, a schedule of 

future sewer rate increases that began on October 1, 2006; and 

 

WHEREAS, the City has caused to be prepared a fee rate study which has identified sanitary 

sewer system costs, rate structure alternatives and equitable cost recovery methods; and 

 

WHEREAS, the City intends to complete a 5 year sanitary sewer capital improvement plan and 

rate study and revise the fees based on the updated plan by August 1, 2017; and 

 

WHEREAS, the City has previously establish within its sanitary sewer rate structure an annual 

increase to address inflation, service provision and maintenance. 

 

NOW THEREFORE, BE IT RESOLVED by the City Council of the City of Molalla as follows: 

 

Section 1. Resolution No. 2015-13 is repealed upon the effective date of this Resolution. 

 

Section 2. The fixed fee shall be based on a rate per equivalent dwelling unit (EDU) per 

month. The variable fee shall be based on the per hundred cubic feet (Ccf) of winter average 

water consumption. Sanitary Sewer Rates and Fees are established: 

 

Rate Schedule thru June 30, 2017 – Sanitary Sewer 

(All Residential, Commercial, and Industrial inside the City) 

 

All Classes Rate Use Charge 

(per 100 cubic feet) 

Equivalent Dwelling Unit $33.76 $3.34 

 

Rate Schedule Effective July 01, 2017 – Sanitary Sewer 

(All Residential, Commercial, and Industrial inside the City) 

 

All Classes Rate Use Charge 

(per 100 cubic feet) 

Equivalent Dwelling Unit $35.95 $3.56 



 

 

 

Rates for all services outside of the City limits shall be 150% of the rate schedule shown above. 

 

Section 3. Annual inflationary adjustments for all sanitary sewer users shall be effective 

automatically each year on July 1 based on the published values by the Bureau of Labor 

Statistics Portland-Salem for All Urban Consumers (CPI-U). 

 

Section 4. This Resolution shall be effective upon adoption and all rates and charges 

established herein for sanitary sewer customers shall go into effect as of dates provided in rate 

schedule.  

 

Duly adopted by Molalla City Council the _______ day of ____________________, 2017. 

 

 

      _____________________________________ 

      Mayor, Jimmy Thompson 

 

ATTEST the ___________day of __________________, 2017 

 

_____________________________  

City Recorder, Sadie Cramer   

































































City of Molalla
Monthly Water Balance
Future (2043) - PS #1
Project Number 100.26 

Influent Flow Information: AWWF 4.24 mgd
ADWF 1.9 mgd

Lagoon Information (7): Average Lagoon Area 25 acres
Future Additional Lagoon Area 35 acres
Assumed Level at beginning of summer 3 ft
Maximum water level 12 ft
Maximum total storage capacity 720 ac-ft 235 MG
Maximum surge volume 540 ac-ft 176 MG
Irrigation area 440 acres
Additional Irrigation Area 400 acres
Irrigation efficiency 100%
Irrigation May and Oct Yes
Discharge May No
Discharge June No
Discharge October No

Month Net Storage Storage Accum. Surge Volume
(MG) (ac-ft) (in) (ac-ft) (in) (ac-ft) (MG) (in) (ac-ft) (MG) (in) (ac-ft) (MG) (MG) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

180
May 105 322 2.59 13.0 4.1 -20.50 -6.68 1.31 -91.7 -29.9 0 0 0 0 0 222 402 222
June 60 183 2.07 10.4 5.1 -25.50 -8.31 3.01 -210.7 -68.7 0 0 0 0 0 -43 360 180
July 48 148 0.52 2.6 6.9 -34.50 -11.24 5.88 -411.6 -134.1 0 0 0 0 0 -295 180 0
August 45 139 1.07 5.4 6.2 -31.00 -10.10 4.68 -327.6 -106.7 0 0 0 0 0 -214 180 0
September 45 139 2.02 10.1 4.2 -21.00 -6.84 1.53 -107.1 -34.9 0 0 0 0 0 21 201 21
October 46 142 4.29 21.5 1.9 -9.50 -3.10 0.19 -13.3 -4.3 0 0 0 0 0 141 342 162
November 97 296 6.38 31.9 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -97 -296 32 374 194
December 191 585 7.13 35.7 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -191 -585 36 409 229
January 140 431 7.31 36.6 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -140 -431 37 446 266
February 115 352 4.99 25.0 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -115 -352 25 471 291
March 144 441 5.13 25.7 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -144 -441 26 496 316
April 81 250 3.2 16.0 3.1 -15.50 -5.05 0 0.0 0.0 0 0 0 -81 -250 1 497 317
May 105 322 2.59 13.0 4.1 -20.50 -6.68 1.31 -91.7 -29.9 0 0 0 0 0 222 719 539
June 60 183 2.07 10.4 5.1 -25.50 -8.31 3.01 -210.7 -68.7 0 0 0 0 0 -43 676 496
July 48 148 0.52 2.6 6.9 -34.50 -11.24 5.88 -411.6 -134.1 0 0 0 0 0 -295 381 201
August 45 139 1.07 5.4 6.2 -31.00 -10.10 4.68 -327.6 -106.7 0 0 0 0 0 -214 180 0
September 45 139 2.02 10.1 4.2 -21.00 -6.84 1.53 -107.1 -34.9 0 0 0 0 0 21 201 21
October 46 142 4.29 21.5 1.9 -9.50 -3.10 0.19 -13.3 -4.3 0 0 0 0 0 141 342 162
November 97 296 6.38 31.9 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -97 -296 32 374 194
December 191 585 7.13 35.7 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -191 -585 36 409 229
January 140 431 7.31 36.6 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -140 -431 37 446 266
February 115 352 4.99 25.0 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -115 -352 25 471 291
March 144 441 5.13 25.7 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -144 -441 26 496 316
April 81 250 3.2 16.0 3.1 -15.50 -5.05 0 0.0 0.0 0 0 0 -81 -250 1 497 317

Total 1117 3428 47 234 31.5 -157.5 -51.3 16.6 -1162.0 -378.6 0 0 0 -767 -2355 Required 719 539

(1) Influent based on AWWF and ADWF and historical distribution of flows. Average Flow -4.2
(2) Precipitation data derived from NOAA Molalla station. AWWF -4.2
(3) Evaporation based on historical means for Corvallis in the Climatology Handbook, September 1969.
(4) Irrigation based on 2015 RWUP.
(5) Lined lagoon. 
(6) Molalla River discharge is equal to influent flow.   
(7) Assumes sludge is removed from lagoons to allow flow equalization.  

Molalla River Discharge (6)Influent (1) Precipitation (2) Evap. (3) Irrigation (4) Lagoon Leakage (5)



City of Molalla
Monthly Water Balance
Future (2043) - PS #2
Project Number 100.26 

Influent Flow Information: AWWF 4.24 mgd
ADWF 1.9 mgd

Lagoon Information (7): Average Lagoon Area 25 acres
Future Additional Lagoon Area 10 acres
Assumed Level at beginning of summer 3 ft
Maximum water level 12 ft
Maximum total storage capacity 420 ac-ft 137 MG
Maximum surge volume 315 ac-ft 103 MG
Irrigation area 440 acres
Additional Irrigation Area 150 acres
Irrigation efficiency 100%
Irrigation May and Oct Yes
Discharge May Yes
Discharge June No
Discharge October No

Month Net Storage Storage Accum. Surge Volume
(MG) (ac-ft) (in) (ac-ft) (in) (ac-ft) (MG) (in) (ac-ft) (MG) (in) (ac-ft) (MG) (MG) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

105
May 105 322 2.59 7.6 4.1 -11.96 -3.90 1.31 -64.4 -21.0 0 0 0 -105 -322 -69 105 0
June 60 183 2.07 6.0 5.1 -14.88 -4.85 3.01 -148.0 -48.2 0 0 0 0 0 26 131 26
July 48 148 0.52 1.5 6.9 -20.13 -6.56 5.88 -289.1 -94.2 0 0 0 0 0 -159 105 0
August 45 139 1.07 3.1 6.2 -18.08 -5.89 4.68 -230.1 -75.0 0 0 0 0 0 -106 105 0
September 45 139 2.02 5.9 4.2 -12.25 -3.99 1.53 -75.2 -24.5 0 0 0 0 0 57 162 57
October 46 142 4.29 12.5 1.9 -5.54 -1.81 0.19 -9.3 -3.0 0 0 0 0 0 140 302 197
November 97 296 6.38 18.6 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -97 -296 19 321 216
December 191 585 7.13 20.8 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -191 -585 21 341 236
January 140 431 7.31 21.3 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -140 -431 21 363 258
February 115 352 4.99 14.6 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -115 -352 15 377 272
March 144 441 5.13 15.0 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -144 -441 15 392 287
April 81 250 3.2 9.3 3.1 -9.04 -2.95 0 0.0 0.0 0 0 0 -81 -250 0 393 288
May 105 322 2.59 7.6 4.1 -11.96 -3.90 1.31 -64.4 -21.0 0 0 0 -105 -322 -69 324 219
June 60 183 2.07 6.0 5.1 -14.88 -4.85 3.01 -148.0 -48.2 0 0 0 0 0 26 350 245
July 48 148 0.52 1.5 6.9 -20.13 -6.56 5.88 -289.1 -94.2 0 0 0 0 0 -159 191 86
August 45 139 1.07 3.1 6.2 -18.08 -5.89 4.68 -230.1 -75.0 0 0 0 0 0 -106 105 0
September 45 139 2.02 5.9 4.2 -12.25 -3.99 1.53 -75.2 -24.5 0 0 0 0 0 57 162 57
October 46 142 4.29 12.5 1.9 -5.54 -1.81 0.19 -9.3 -3.0 0 0 0 0 0 140 302 197
November 97 296 6.38 18.6 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -97 -296 19 321 216
December 191 585 7.13 20.8 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -191 -585 21 341 236
January 140 431 7.31 21.3 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -140 -431 21 363 258
February 115 352 4.99 14.6 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -115 -352 15 377 272
March 144 441 5.13 15.0 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -144 -441 15 392 287
April 81 250 3.2 9.3 3.1 -9.04 -2.95 0 0.0 0.0 0 0 0 -81 -250 0 393 288

Total 1117 3428 47 136 31.5 -91.9 -29.9 16.6 -816.2 -265.9 0 0 0 -872 -2677 Required 393 288

(1) Influent based on AWWF and ADWF and historical distribution of flows. Average Flow -4.8
(2) Precipitation data derived from NOAA Molalla station. AWWF -4.2
(3) Evaporation based on historical means for Corvallis in the Climatology Handbook, September 1969.
(4) Irrigation based on 2015 RWUP.
(5) Lined lagoon. 
(6) Molalla River discharge is equal to influent flow.   
(7) Assumes sludge is removed from lagoons to allow flow equalization.  

Molalla River Discharge (6)Influent (1) Precipitation (2) Evap. (3) Irrigation (4) Lagoon Leakage (5)



City of Molalla
Monthly Water Balance
Future (2043) - PS #3
Project Number 100.26

Influent Flow Information: AWWF 4.24 mgd
ADWF 1.9 mgd

Lagoon Information (7): Average Lagoon Area 25 acres
Future Additional Lagoon Area 10 acres
Assumed Level at beginning of summer 3 ft
Maximum water level 12 ft
Maximum total storage capacity 420 ac-ft 137 MG
Maximum surge volume 315 ac-ft 103 MG
Irrigation area 440 acres
Additional Irrigation Area 100 acres
Irrigation efficiency 100%
Irrigation May and Oct Yes
October Discharge No
May Discharge No
June Discharge No

Month Net Storage Storage Accum. Surge Volume
(MG) (ac-ft) (in) (ac-ft) (in) (ac-ft) (MG) (in) (ac-ft) (MG) (in) (ac-ft) (MG) (MG) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

105
May 105 322 2.59 7.6 4.1 -11.96 -3.90 1.31 -59.0 -19.2 0 0 0 0 0 258 363 258
June 60 183 2.07 6.0 5.1 -14.88 -4.85 3.01 -135.5 -44.1 0 0 0 0 0 39 402 297
July 48 148 0.52 1.5 6.9 -20.13 -6.56 5.88 -264.6 -86.2 0 0 0 0 0 -135 267 162
August 45 139 1.07 3.1 6.2 -18.08 -5.89 4.68 -210.6 -68.6 0 0 0 0 0 -87 181 76
September 45 139 2.02 5.9 4.2 -12.25 -3.99 1.53 -68.9 -22.4 0 0 0 0 0 64 244 139
October 46 142 4.29 12.5 1.9 -5.54 -1.81 0.19 -8.6 -2.8 0 0 0 0 0 140 385 280
November 97 296 6.38 18.6 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -117 -359 -45 340 235
December 191 585 7.13 20.8 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -210 -645 -39 301 196
January 140 431 7.31 21.3 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -166 -510 -58 243 138
February 115 352 4.99 14.6 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -140 -428 -61 182 77
March 144 441 5.13 15.0 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -168 -514 -58 123 18
April 81 250 3.2 9.3 3.1 -9.04 -2.95 0 0.0 0.0 0 0 0 -105 -321 -71 105 0

Total 1117 3428 47 136 31.5 -91.9 -29.9 16.6 -747.0 -243.4 0 0 0 -905 -2778 Required 402 297

(1) Influent based on AWWF and ADWF and historical distribution of flows. Average Flow -5.0
(2) Precipitation data derived from NOAA Molalla station. AWWF -5.0
(3) Evaporation based on historical means for Corvallis in the Climatology Handbook, September 1969.
(4) Irrigation based on 2015 RWUP.
(5) Lined lagoon. 
(6) Molalla River discharge is equal to influent flow plus surge volume at end of October plus precipitation in winter.   
(7) Assumes sludge is removed from lagoons to allow flow equalization. 

Molalla River Discharge (6)Influent (1) Precipitation (2) Evap. (3) Irrigation (4) Lagoon Leakage (5)



City of Molalla
Monthly Water Balance
Future (2043) - PS #4
Project Number 100.26

Influent Flow Information: AWWF 4.24 mgd
ADWF 1.9 mgd

Lagoon Information (7): Average Lagoon Area 25 acres
Future Additional Lagoon Area 0 acres
Assumed Level at beginning of summer 3 ft
Maximum water level 12 ft
Maximum total storage capacity 300 ac-ft 98 MG
Maximum surge volume 225 ac-ft 73 MG
Irrigation area 440 acres
Additional Irrigation Area 100 acres
Irrigation efficiency 100%
Irrigation May and Oct Yes
October Discharge No
May Discharge Yes
June Discharge No

Month Net Storage Storage Accum. Surge Volume
(MG) (ac-ft) (in) (ac-ft) (in) (ac-ft) (MG) (in) (ac-ft) (MG) (in) (ac-ft) (MG) (MG) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

75
May 105 322 2.59 5.4 4.1 -8.54 -2.78 1.31 -59.0 -19.2 0 0 0 -105 -322 -62 75 0
June 60 183 2.07 4.3 5.1 -10.63 -3.46 3.01 -135.5 -44.1 0 0 0 0 0 41 116 41
July 48 148 0.52 1.1 6.9 -14.38 -4.68 5.88 -264.6 -86.2 0 0 0 0 0 -130 75 0
August 45 139 1.07 2.2 6.2 -12.92 -4.21 4.68 -210.6 -68.6 0 0 0 0 0 -82 75 0
September 45 139 2.02 4.2 4.2 -8.75 -2.85 1.53 -68.9 -22.4 0 0 0 0 0 66 141 66
October 46 142 4.29 8.9 1.9 -3.96 -1.29 0.19 -8.6 -2.8 0 0 0 0 0 138 279 204
November 97 296 6.38 13.3 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -111 -342 -33 246 171
December 191 585 7.13 14.9 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -205 -629 -29 218 143
January 140 431 7.31 15.2 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -159 -488 -42 176 101
February 115 352 4.99 10.4 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -133 -407 -44 131 56
March 144 441 5.13 10.7 0.0 0.00 0.00 0 0.0 0.0 0 0 0 -161 -494 -42 89 14
April 81 250 3.2 6.7 3.1 -6.46 -2.10 0 0.0 0.0 0 0 0 -98 -301 -51 75 0

Total 1117 3428 47 97 31.5 -65.6 -21.4 16.6 -747.0 -243.4 0 0 0 -972 -2983 Required 279 204

(1) Influent based on AWWF and ADWF and historical distribution of flows. Average Flow -5.4
(2) Precipitation data derived from NOAA Molalla station. AWWF -4.8
(3) Evaporation based on historical means for Corvallis in the Climatology Handbook, September 1969.
(4) Irrigation based on 2015 RWUP.
(5) Lined lagoon. 
(6) Molalla River discharge is equal to influent flow plus surge volume at end of October plus precipitation in winter.   
(7) Assumes sludge is removed from lagoons to allow flow equalization. 

Molalla River Discharge (6)Influent (1) Precipitation (2) Evap. (3) Irrigation (4) Lagoon Leakage (5)
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INTRODUCTION 

 

This document updates and amends the 1999 Biosolids Management Plan (BSMP) for the City 

of Molalla’s Wastewater Treatment Facility (Molalla WWTF). Molalla WWTF’s biosolids 

program is governed by Oregon Administrative Rule (OAR) 340-050 and by the Code of Federal 

Regulations (CFR) Section 40, Part 503. The program is also guided by the Department of 

Environmental Quality’s (DEQ’s) Internal Management Directive (IMD): Implementing 

Oregon’s Biosolids Program. The BSMP is being updated to address the requirements of OAR 

340-050 and the IMD, but also to serve as a tool for Molalla WWTF’s administration and 

operations staff involved with the biosolids program. The BSMP is scheduled for future updates 

at each renewal of the City’s NPDES permit. The updated BSMP is part of the City’s NPDES 

permit and is enforceable. 

 

The City of Molalla owns and operates a wastewater collection and treatment system located at 

12424 S. Toliver Road in Molalla, Oregon.. The treatment plant serves a population of about 

8000 people. The wastewater that the city treats is primarily residential with a few restaurants 

and no major industrial dischargers. The designed average dry weather flow is 0.800 million 

gallons per day (MGD).  Actual flows during the dry season averaged 0.899 MGD and during 

the wet season averaged 1.887 MGD.  The peak flow design capacity is 4.000 MGD. Details of 

the treatment plant are provided in Appendix A.    

 

Treated effluent is discharged November 1
st
 to May 31

st
 to the Molalla River at river mile 20.  In 

summer effluent is beneficially reused for irrigation.  

 

 

SOLIDS MANAGEMENT HISTORY 

 

The lagoon system of treatment allows the plant to go for long periods of time between solids 

removals from the lagoons. This longer storage and digestion time makes it hard to determine the 

quantity of solids that accumulate in the lagoon. However, due to the long term storage, the 

solids are in well-digested and fairly inert.  

 

Between the time when the plant was put into service in 1978 and 1999 there was one poor 

attempt made at biosolids removal in 1989. It did not go well due to poor quality dredging 

equipment. To date the 1999 biosolids removal has been the only successful removal. They were 

able to remove approximately 712 dry tons and direct inject it into the neighboring field. In 2010 

there was another poor attempt at removal by a contracted company that was only successful in 

removing approximately 55 dry tons of solids. They wet hauled the solids to another facility for 

processing which was very expensive.  

 

Over time the solids have built up and have caused problems for the plant. Solids get disturbed 

by the agitation of the water by wind and rain, which increases the amount of solids entering 

number two lagoon. The buildup of solids also decreases the aerobic zone available in the pond, 

which decreases treatment efficiency and can lead to odor problems. Since we need to leave a 
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nice cap of water over the sludge to avoid nuisance odors we cannot lower the level of water in 

number one lagoon below the sludge level.  

 

Biosolids contain nutrients and organic matter that can be safe and beneficial to farmers. The 

recycling of biosolids by farmers is also economical for the farmer and the treatment plant. The 

farmer receives nutrients that he doesn’t have to pay for and the treatment plant doesn’t have to 

pay to haul it to a landfill.  

 

 

WASTEWATER TREATMENT FACILITY  

 

Liquids Processing 

 

The City of Molalla wastewater treatment plant is an aerated lagoon system. It has one aeration 

basin and two lagoons operated in series. The first holding pond is approximately 11.4 acres. The 

second holding pond is 13.6 acres. Both ponds have an operating depth of 3 to 12 feet. The 

majority of the sludge builds up on the west end of number one lagoon. 

 

The first stage of treatment is the headworks. The headworks is made up of a mechanical fine 

screen system with a manual bar rack for high flows. Its design capacity is 9.25mgd. The water 

then flows through a 12-inch Parshall flume to measure the flow before entering the aeration 

basin. The aeration basin adds dissolved oxygen and mixing with six ten hp mechanical aerators. 

The influent flow is mixed with the return waste skimmed off the DAFs and the backwash water 

from the filters. The aeration basin has a capacity of 1.33MGD. From there wastewater is 

pumped to number one lagoon by the transfer pump station. The transfer pump station is made 

up of two 112hp pumps and one 50hp pump.  It has a peak capacity of 11.23MGD.  Number one 

lagoon has a capacity of 45million gallons and gravity flows into lagoon number two with a 

capacity of 53Million gallons. From there two Dissolved Air Floatation units use a process of 

adding dissolved oxygen and polymer to float and settle solids. They have a design capacity of 

2.0 mgd each. It then gravity flows through sand and anthracite coal filters where any floating 

impurities are trapped on the surface and the majority of other solids are caught in the sand and 

anthracite. Each filter has a design capacity of one million gallons a day. The filter effluent 

gravity flows into the chlorine contact basin. Calcium hypochlorite is used for disinfection. A 

chlorine solution is added to the line prior to entering the contact basin and is followed by an 

inline mixer. It is then pumped five miles to the discharge monitoring station by the effluent 

pump station, which consists of two 300hp vertical pumps rated for 5 MGD each. The discharge 

monitoring station is where ascorbic acid is added to dechlorinate the effluent before it 

discharges into the Molalla River. 

 

There have been several upgrades made to the process since the facility’s previously approved 

biosolids management plan in 1999. In 2000 an effluent pump station was built. It included two 

300hp vfd controlled pumps and a 750kw backup generator. Construction of the 

effluent/irrigation line was also started. In 2002 the new transfer pump station was built. Along 

with the transfer force main. The new automated fine screen was also added in 2002 replacing 

the old comminuter at the headworks. In 2007 a new Dissolved Air Floatation (DAF) unit was 
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installed along with the four sand and anthracite coal filters replacing the two old ones. In 2011 

we upgraded the old chlorine gas system to a safer calcium hypochlorite system for disinfection. 

See attached facility drawings for more information (Appendix A). 

 

Solids Processing 

 

Solids flow into number one lagoon after the aeration basin where everything settles out. Most of 

the solids settle out in the first section of number one lagoon. This fast settling is attributed to the 

combination of aeration and the mixing of polymer left in solids removed from the DAF units. 

The majority of solids have been in the lagoons for several years. Solids break down 

anaerobically over a long period of time. 

 

The solids are covered with a layer of water that keeps them from causing odor problems. 

The City of Molalla plans to apply 289 dry tons per year in the years that solids are applied. 

When field application is not available the solids will be anaerobically digested in the bottom of 

number one lagoon. 

 

Septage Processing 

 

The City of Molalla does not receive septage at this time. 

 

Pretreatment Program 

 

The City of Molalla is not required at this time to implement an industrial wastewater 

pretreatment program, as the city does not currently have a significant source of industrial 

wastewater.   

 

 

BIOSOLIDS TREATMENT PROCESSES 

 

Under 40 CFR Part 503 and Oregon Administrative Rules Chapter 340 Division 50, pathogen 

reduction and vector attraction reduction for biosolids must be met prior to land application. 

Vector attraction reduction requirements can also be met at the time of land application if 

biosolids are direct injected below the surface of the land or incorporated into the soil within 6 

hours after application to the land. Biosolids are categorized as Class A or Class B depending on 

the method used to determine pathogen reduction. Biosolids may also be classified as 

exceptional quality (EQ) if the product meets: pollutant concentration limits in 40 CFR Part 503, 

one of the class A pathogen reduction alternatives in 40 CFR 503.32(a), and one of the vector 

attraction reduction options in 40 CFR 503.33(b) (1) through (8). To meet regulatory 

requirements, pathogen reduction method other than what is specified in this biosolids 

management plan. 

 

The City of Molalla will certify in writing that Class B pathogen requirements and vector 

attraction reduction requirements are met. The City of Molalla will also notify the Department in 

writing and obtain written approval prior to any process change that would use a pathogen 
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reduction or vector attraction reduction method other than what is specified in this biosolids 

management plan.   

 

Pathogen Reduction 

 

Pathogen reduction requirements of 40 CFR Part 503 and OAR 340-050 are met through 

Alternative #1 for Class B biosolids in 40 CFR 503.32(b)(2): The geometric mean of the density 

of fecal coliform of seven representative samples shall be less than either 2 million Most 

Probable Number (MPN) or 2 million Colony Forming Units (CFU) per gram of total solids (dry 

weight basis).  

 

Vector Attraction Reduction 

 

Vector attraction reduction requirements of 40 CFR Part 503 are met through Option #2 in 

503.33(b)(2):  Less than 17% additional volatile solids loss during bench-scale anaerobic batch 

digestion of the sewage sludge for 40 additional days at 30ºC to 37ºC (86ºF to 99ºF). Biosolids 

meet this requirement through years of anaerobic digestion in the bottom of number one lagoon. 

 

 

BIOSOLIDS STORAGE  

 

Treatment Facility 

 

From the number one lagoon the liquid biosolids are pumped to a truck for land application. The 

lagoon can hold several years’ accumulation of solids when land application is not available. 

 

Staging 

 

There will be no staging of biosolids since the City of Molalla will load the truck and wet apply 

biosolids the same day. 

 

Field Storage 

 

Field storage is not needed at this time because the City of Molalla plans to wet apply the 

biosolids.   

 

 

TRANSPORTATION 

 

The City of Molalla owns the tanker truck used to transport biosolids from the wastewater 

treatment facility to authorized land application sites.  The city of Molalla employees operate the 

tanker truck.  The City of Molalla is able to handle the volume of biosolids produced through 

these transportation practices. 
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Liquid biosolids are loaded from the west end of number one lagoon at the treatment facility into 

a tanker truck for land application. For a map of the location of section one of lagoon one see the 

included map in appendix C on page 24. The biosolids will be pumped to the tanker truck by a 

dredge.  The truck will be parked on the dike between lagoon #1 and lagoon #2 for filling. If any 

material is spilled it will go back into one of the lagoons. Any remaining material will be cleaned 

up immediately. 

 

  

REMEDIAL PROCEDURES 

 

All spills into waters of the state or spills on the ground surface that are likely to enter waters of 

the state will be reported immediately to Oregon Emergency Response System (OERS) at 1-800-

452-0311 and the Department’s regional biosolids specialist at (503) 229-5347.  All spills of 50 

gallons or more on the ground surface will be reported to OERS and the Department’s regional 

biosolids specialist within 24 hour(s) of the spill incident. 

 

Spill During Transportation of Biosolids 

 

The City of Molalla is responsible for cleanup of any biosolids spills that occur while 

transporting to land application sites.  If a spill occurs during the transport of biosolids between 

the wastewater treatment facility and the land application site, the City of Molalla will: 

 Contain the spill. 

 Post the area and set up temporary fencing if there is a potential for public exposure. 

 Remove spilled biosolids with a vactor trailer. 

 Cover the area with dry lime if needed  

 Apply absorbent (e.g., sand) if needed  

 Transport spilled product to a Department authorized biosolids land application or 

disposal site.   

 

See spill contingency plan for more information (Appendix G). 

 

 

MONITORING AND REPORTING 

 

Monitoring and Sampling Program 

 

All monitoring and reporting will be conducted in accordance with the City of Molalla’s NPDES 

permit.   Monitoring of biosolids generated by the Molalla WWTF is required only when the 

biosolids are dredged from the lagoons and land applied as a fertilizer and/or soil amendment for 

agricultural crops. The City conducted sampling, analysis, and measurement of solids in the 2 

lagoons in July 2012 to determine if the solids accumulated meet the requirements for land 

application to agricultural land as allowed under federal and state biosolids rules.  The solids 

sampling and analyses was conducted in accordance with Molalla’s Biosolids Sampling Plan, 

approved by the Department on June 18, 2012, and presented in Appendix B.  Results of the 
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solids monitoring are provided in Appendix C and in the Biosolids Characteristics section of this 

BSMP.  

Record keeping and Reporting Procedures  

 

The City of Molalla as the preparer and land applier of biosolids is required to maintain records 

to demonstrate that federal and state biosolids requirements are met.  Records will be kept on file 

by the City of Molalla, and will be available upon request by the Department.  Monitoring and 

sampling records will be retained for a period no less than 5 years, unless otherwise required by 

the NPDES permit or a site authorization letter.  The minimum required records include the 

following information: 

 Pollutant concentrations of each parameter stated in the permit, 

 Pathogen requirements for Class B biosolids as stated in the permit, 

 Vector attraction reduction requirements as stated  in the permit,  

 Description of how the management practices in 40 CFR §503.14 and site restrictions in 

40 CFR §503.32(b)(5) are met for each biosolids land application site (, and 

 Certification that the information submitted is accurate to determine compliance with 

pathogen and vector attraction reduction requirements, and site restriction/management 

requirements.  

 

Annual Reporting 

 

A biosolids annual report is required to be submitted to the Department each year by February 

19
th

 or as required by the permit if bulk biosolids have been land applied, or biosolids derived 

products were sold or given away the previous year.  The report will include information on 

biosolids handling activities and data (i.e., monitoring results, nutrient loading rates) from the 

previous calendar year.  Some of the information required with the annual report includes:   

 Daily site logs or records, including date, time, and quantity (gallon, pounds) of 

nitrogen/acre land applied. 

 Map, including scale, showing the site and the land application location that coincides 

with the daily site application method  

 Signed copy of the certification statement (see next section on Certification Statement). 

 

Certification Statement 

 

The City of Molalla is capable of meeting Class B pathogen reduction and vector attraction 

reduction requirements.  As required under 40 CFR §503.17, the City of Molalla must retain a 

certification statement indicating whether compliance with pathogen reduction, vector attraction 

reduction, and certain site restrictions have been met.  The certification statement must be 

retained for a period of five years, and must be submitted with the annual report that is due 

February 19
th 

or as required by the permit.  The City of Molalla will retain the following 

certification statement and it will be signed by a principal executive officer or ranking elected 

official or their duly authorized representative (e.g., individual or position having responsibility 

for the overall operation of the system, such as the position of plant manager, supervisor, 

superintendent or equivalent responsibility). 
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 “I certify, under penalty of law, that the information that will be used to determine 

compliance with the Class B pathogen requirements in 40 CFR §503.32(b) alternative #1, 

the vector attraction reduction requirement in 40 CFR §503.33(b) option 2, and the site 

restrictions in 40 CFR §503.32(b)(5) for each site on which Class B sewage sludge was 

applied, was prepared under my direction and supervision in accordance with the system 

designed to ensure that qualified personnel properly gather and evaluate this information.  

I am aware that there are significant penalties for false certification, including the 

possibility of fine and imprisonment.” 

 

 

Signature____________________________________Date_______________________ 

 

The City of Molalla is also required as the land applier to certify that the management practices 

in 40 CFR §503.14 are being met.  This certification includes that biosolids are being land 

applied at approved agronomic loading rates as specified in Department issued site authorization 

letters.    

 

“I certify, under penalty of law that the management practices in 40 CFR §503.14 have 

been met for each site on which bulk biosolids is applied.  This determination has been 

made under my direction and supervision in accordance with the system designed to 

ensure that qualified personnel properly gather and evaluate the information used to 

determine that the management practices have been met.  I am aware that there are 

significant penalties for false certification, including the possibility of fine and 

imprisonment.” 

 

 

Signature____________________________________Date_______________________ 

 

 

BIOSOLIDS CHARACTERISTICS 

 

Pollutant Characteristics 

 

The following table is a representative biosolids analysis for pollutant characteristics.  This data 

and all previous data indicate that pollutant concentrations for all regulated pollutants have been 

met. 

 

Parameter 

Biosolids 

Analytical Result 

(mg/kg) 

Sample Date 

40 CFR §503.13(b)(3) 

Pollutant Concentration 

Limits (mg/kg) 

Arsenic (As) 7.88 6/18/2012 41 

Cadmium (Cd) 2.39 6/18/2012 39 

Chromium (Cr) 35 6/18/2012 - 

Copper (Cu) 277 6/18/2012 1500 
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Lead (Pb) 60.9 6/18/2012 300 

Mercury (Hg) 1.76 6/18/2012 17 

Molybdenum (Mo) 21.7 6/18/2012 - 

Nickel (Ni) 20.9 6/18/2012 420 

Selenium (Se) 4.06 6/18/2012 100 

Zinc (Zn) 882 6/18/2012 2800 

 

Nutrient Characteristics and Other Parameters 

 

The following table is a representative biosolids analysis for nutrient characteristics and other 

parameters.    

 

Parameter/measurement unit 

Biosolids 

Analytical 

Result 

Sample Date 

Total solids, percent 9.2% 6/18/2012 

Volatile solids, percent 32.8% 6/18/2012 

TKN, percent 2.283% 6/18/2012 

NO3-N, percent <0.027% 6/18/2012 

NH4-N, percent 0.576% 6/18/2012 

Phosphorus (P), percent 2.130% 6/18/2012 

Potassium (K), percent 0.050% 6/18/2012 

pH, standard unit 7.0 6/18/2012 

 

 

LAND APPLICATION PLAN 

 

One hundred percent of biosolids generated by City of Molalla will be beneficially used through 

land application.  The following biosolids land application plan outlines agronomic application 

rate and site crops, where biosolids are land applied, site selection criteria for a new site, and site 

and crop management practices.   

 

Agronomic Application Rate and Site Crops 

 

Class B biosolids are required to be land applied to a site at a rate that is equal to or less than the 

agronomic rate for the site.  An agronomic rate is the whole biosolids application rate (dry 

weight basis) designed to provide the annual total amount of nitrogen needed by a crop and to 

minimize the amount of nitrogen passing below the root zone of the crop or vegetation to 

groundwater. 

 

The annual application rate for pasture is 100 pounds available nitrogen (N) per acre, unless the 

application site demonstrates additional nitrogen is required to match crop uptake rates. The land 

application sites authorized for use can assimilate the total plant available nitrogen the biosolids 

provide on an annual basis.  Specific site agronomic loading rates are stated in the Department 

issued site authorization letters.   
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Site Inventory of Existing and Potential Sites 

 

The City of Molalla currently has one site authorized by the Department for land application of 

Class B biosolids and one site that is pending Department approval. Details of these sites are 

listed in the table below.  See Appendix F for maps and more site information. 

 

Biosolids Land Application Site Inventory 

Field ID   Township 

Range and section 

Tax lot numbers Total 

acres 

Spreadable 

Acres 

Department 

Authorized 

Date 

Jorgenson T5S R2E S7 1000, 1100, & 

1400 

76.1 62.3  

     1999 

Johnson T4S R2E S32 300 42.5 28 Pending 

 

 

Selection Criteria for a New Site  

 

If necessary, the City of Molalla will locate additional sites for land applying biosolids.  Prior to 

using any site for land application, the City of Molalla is required to receive a written site 

authorization letter from the Department.  The following site conditions will be considered when 

determining the suitability of a site for land application: 

 

 All sites will be located on agricultural or forestland in Clackamas County. 

 A site should be on a stable geologic formation not subject to flooding or excessive run-

off from adjacent land.   

 Minimum depth to permanent groundwater should be four feet and the minimum depth to 

temporary groundwater should be one foot at the time when application of liquid 

biosolids occurs. 

 Topography should be suitable for normal agricultural operations.  Liquid biosolids 

should not be land applied on bare soils when the slope exceeds 12 percent.  Dewatered 

or dried biosolids may be land applied on well-vegetated slopes up to 30 percent. 

 Soil should have a minimum rooting depth of 24 inches.  

 

Public Notification 

 

The City of Molalla is required to notify the public of the proposed land application activity.  

Each year prior to land application of biosolids, the City of Molalla should verify for those sites 

to be used for the year that the property owners who received prior notification have not 

changed.  If a property owner has changed, notification of the land application activity should be 

made to the new property owner and documented. See Appendix E for copies of public 

notification documents used by the City of Molalla. 
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Site Management Practices 

 

Site access restrictions and setbacks will be followed as outlined in the Department’s site 

authorization letters.  The City of Molalla will ensure that access is restricted by appropriate 

means as necessary, such as fencing or posting of signs at the land application site.  Biosolids 

land application will not occur in those areas designated as buffer strips and will be achieved 

through accurate measurement of the buffer area prior to commencing land application.  

 

Crop Management Practices 

 

The City will apply biosolids to pastured sites only during summer months and at rates that do 

not exceed 100 pounds of plant available nitrogen (PAN) per acre per year, or 100 lbs 

PAN/ac/yr.  Soil conditions must be favorable for application such that runoff, leaching, or soil 

compaction does not occur.  The timing of land application will take into consideration tilling 

and irrigation practices that may occur on an authorized site.   

 

The overall management of nutrients at the land application sites takes into account the amount 

of biosolids land applied, the amount of commercial fertilizers used and the amount of residual 

nutrients in the soil.  When additional sources of nitrogen (e.g., commercial fertilizer) are applied 

to a site, then the application of biosolids should be reduced to compensate for the additional 

nitrogen loading.  For more information, see Appendix F and Appendix D. 
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APPENDIX A BSMP Approval Letter From DEQ (Reserved) 
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APPENDIX B Wastewater Facility Design Specifications and Illustrations 
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APPENDIX C  Solids Sampling Plan 
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Lagoon Solids Sampling Plan 

 City of Molalla Water Pollution Control Facility 
2012  

 
The City of Molalla plans to dredge solids from Pond #1 at the wastewater plant and land-apply the solids at 

agronomic rates to two proposed pasture sites. No more than 290 dry tons of solids will be applied per year and the 

sampling will be conducted once per year. Should the city plan on hauling more than 290 dry tons for land 

application in the same year, the biosolids management plan and the sampling frequency may be revised. 

 

For sampling purposes, the lagoon (Pond #1) was sectioned into four quadrants (see site map attached). Since the 

majority of solids are built up in quadrant #1 and the City intends to dredge biosolids from quadrant #1 only, 

quadrant #1 was further divided into 10 subsections. Three individual samples will be collected from each 

subsection: one for the composite bench scale anaerobic digestion test, one for Fecal Coliforms, and one for metals, 

pH, and nutrients. Samples for the bench scale test and the metals, pH and nutrients tests will be composited into one 

sample at the treatment plant prior to transporting to Alexin Analytical for analysis.  

 

The samples will be collected from a boat with a sludge judge. The depth of the sludge blanket and the approximate 

depth of the sample below the surface of the sludge blanket will be recorded prior to collecting the samples. All the 

samples will be pulled from near the bottom of the sludge blanket because that is where we will be drawing solids. 

The samples will be received at Alexin Analytical within six hours after they are collected and a chain of custody 

report will be filled out showing the time, date, location, number of samples, name of person collecting the sample 

and what the sample will be tested for. If the sample is taken to the lab by someone other than the person sampling 

that will be noted on the chain of custody report as well as the time and date it is received by Alexin Analytical. 

Samples will be transported in a cooler with ice. 

 

Fecal Coliforms 
 

Samples for fecal coliform testing will be collected from each of the 10 subsections in Quadrant #1 and placed in 

100ml sterile bottles provided by Alexin Analytical. Each bottle will be labeled with the subsection it was sampled 

from.  

  

Class B Biosolids must meet the fecal coliforms requirement of less than 2,000,000 MPN or CFU per gram of dry 

solids before it can be land applied (40 CFR Part 503.32(b)(2)).  Results will be reported as MPN/100 g on a dry 

weight basis.  See attached copy of EPA/625/R-92/013 Appendix F. 

 

Bench scale Anaerobic Digestion  
 

Samples for the bench scale anaerobic digestion test will be composited from each subsection of quadrant #1. One 

500ml sample will be collected from each subsection and the sample containers will be completely filled and sealed 

tightly to void oxygen and maintain anaerobic conditions.  These samples will be taken to the lab at the wastewater 

plant and composited into a one-liter container that will also be completely filled and sealed tightly to void oxygen 

and maintain anaerobic conditions.  

 

Alexin Analytical will start the bench scale anaerobic digestion test the same day the samples are collected. The test 

consists of an initial total solids and total volatile solids determination, then subsamples of the composite are 

incubated under anaerobic conditions between 30 and 37 degrees Celsius for 40 days. The subsamples are tested 

again for total solids and total volatile solids with some samples being tested after the first 20 days. After the 40-day 

digestion period, volatile solids must be reduced by less than 17% to meet Vector Attraction Reduction requirements 

(40 CFR 503.33b opt. #2) described in the biosolids management plan. See attached copy of EPA /625/R-92/013 

Appendix D. 
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Metals, pH and Nutrients  
 

One 1-liter composite sample will be made from the 100 ml sample containers from each subsection for nutrients, 

pH and metals.  The specific metals to be analyzed are Arsenic, Cadmium, Copper, Lead, Mercury, Molybdenum, 

Nickel, Selenium and Zinc as required by 40 CFR Part 503.13.  The composite sample will also be analyzed for the 

following nutrients: Total Kjeldahl Nitrogen (TKN), Nitrate-nitrogen (NO3-N), Ammonia-nitrogen (NH4-N), 

Phosphorous, Potassium and pH.  

 

Nutrients, total solids and total volatile solids results will be reported as % dry weight and pH test results will be 

reported in standard units. 
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Appendix D:  Sample Results and Agronomic Rate Calculation  
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Appendix E: Public Notification Documents  
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Letter to Neighbors  

  

  

  

 Dear Neighbor,  

  

The city of Molalla Wastewater Treatment Plant is going to be delivering biosolids to a property in 
your area.   

  

Biosolids are a natural and organic byproduct of wastewater treatment. Through various treatment 

processes solids are stabilized, bacteria are killed and odors are reduced. Biosolids are a beneficial 
source of nutrients to the soil. Biosolids application can improve soil characteristics and greatly 

improve plant growth. Applications of biosolids reduce the need for chemical fertilizers. There is a 
flyer attached with more information.   

  

The use of biosolids is regulated by the Oregon Department of environmental Quality and the U.S. 
Environmental protection Agency to protect public health and the environment.  The biosolids will be 

tested and meet all the requirements for class b biosolids before they are applied.    

  

I will personally be out to survey the site and mark setbacks from wells, property lines, water sources 

and roadways. DEQ staff will also visit the site to ensure that all requirements are met prior to any 

application.   

  

I would be happy to meet with you personally or discuss over the phone any questions or concerns 

you may have about the application of biosolids. Please call me at   
(503) 829-5407  

  

You can also contact Paul Kenedy from Oregon Department of Environmental Quality with your 
questions or concerns. His number is 1(541) 687-7439.  

  

City of Molalla   
Wastewater Treatment Plant  

Lead Operator  

Jon Patrick  
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 Biosolids Land Application Site Approval for City Of  

Molalla Wastewater Treatment Plant  

  

  

The City of Molalla would like to have the following site approved for biosolids application. The site 

is owned by Brad Johnson and zoned EFU. The field is used for hay. We intend to apply biosolids 
after the last cutting, or between cuttings.   

  

Site Information:  
  

Site Owner: Brad Johnson    
Address: 32113 S. Palmer Rd. Molalla, OR 97038  

Phone: 503-819-4173  

  

Site Location:   
  

  

Site: 14220 S. Macksburg Rd. Molalla, OR 97038  

Site Zoning: EFU  

Property Size: 42.53 Acres  

Net Property after Buffers: 28.8  

  

Nearest Residences:  There is a residence on the property. The nearest residence that is not on the 
property is approximately 200 feet from the application area.  There are also residences on the 

adjacent parcels. There are three residences across Macksburg road to the north of the property. There 

are four properties to the south across the railroad tracks. There are two to the West. We will leave at 
least 200-foot buffer from every well and a minimum of 10 feet from the fence line.   

   

Surrounding Property use: The surrounding properties are rural residences on larger parcels. The 
adjacent property to the South East is an open field. There are railroad tracks on the south side and 

Macksburg road on the north side.  

  

Buffer Areas: There will be a ten-foot buffer from the property line and a 20-foot buffer from the 

road on the Macksburg Road side. There will also be a buffer of a minimum of 75 feet to the creek. 
There will be a 200-foot buffer to any wells including the one on the site. The only well that was 

within 200 feet of the proposed application area was the well on the property. The next two closest 

wells are across the street and across the creek. They are both approximately 240feet from the 
proposed application area. We adjusted the application area to meet the buffer requirement for the 

well on site. See attached map with well locations marked on it.  
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Agricultural and Crop Management Information:  
  
Intended Crop: The intended crop is hay.   
Nitrogen assimilative capacity of hay: 100 pounds of nitrogen per acre (based on Oregon State  

University Extension Service publications PNW 508-E and FG 63)  
Harvest method: baled hay and then pasture for cows  

Irrigation Practices: It will be irrigated intermittently to keep the grass green. It will not be irrigated 

after the biosolids application for a length of time to be determined later.  
Fertilizer use: It will be fertilized as needed in conjunction with biosolids application and not to 

exceed the nitrogen required.  
Application Timing: The City of Molalla will apply Biosolids from June until the end of September 

of each year. (Immediately after the hay is cut)  

  

Soil Information:  
 Soil Types:   22 Conser Silty Clay Loam  
     20 Coburg Silty Clay Loam  

See attached soil descriptions for more information  

      

Biosolids Land Application Information:  
  

Biosolids Characteristics: See attached lab results for information on nutrients, solids pH and 

metals. The tables below summarize the data.  

  

Parameter  

Biosolids  

Analytical Result 

(mg/kg)  

Arsenic (As)  7.88  

Cadmium (Cd)  2.39  

Chromium (Cr)  35  

Copper (Cu)  277  

Lead (Pb)  60.9  

Mercury (Hg)  1.76  

Molybdenum (Mo)  21.7  

Nickel (Ni)  20.9  

Selenium (Se)  4.06  

Zinc (Zn)  882  
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Parameter/measurement 

unit  

Biosolids  

Analytical 

Result  

Sample Date  

Total solids, percent  9.2%  6/18/2012  

Volatile solids, percent  32.8%  6/18/2012  

TKN, percent  2.283%  6/18/2012  

NO3-N, percent  <0.027%  6/18/2012  

NH4-N, percent  0.576%  6/18/2012  

Phosphorus (P), percent  2.130%  6/18/2012  

Potassium (K), percent  0.050%  6/18/2012  

pH, standard unit  7.0  6/18/2012  

  

  

  

Public Participation Information:  
  
People with adjacent properties were contacted by mail. The letters were mailed on July 6th. A letter 
with my phone number was mailed explaining what biosolids are and showing the proposed 

application location. I will also attach a copy of the biosolids information flyer from the Oregon DEQ 
website. I talked with the neighbors in adjacent properties on May 2nd and 3rd, 2013 to verify well 

distances from the application site. See the attached mailing list and contacts as well as a copy of the 

letter.   

  

Comments and Complaints:  

One person Called me about the biosolids but did not leave any contact information in their message, 
so I am waiting for a follow up call from them. Another Person called on 6/12/13 and talked for 

about an hour about biosolids and the process of applications. She wanted to know how we keep it 
from contaminating ground water. Her name is Ann Gross. I explained that we did not apply 

biosolids until the water table was more than 48 inches from the surface. Another lady called but 
wouldn’t give a name and she just called to ask where it was going to be applied because she was 

having a hard time reading the map. She then asked if it would stink. I told her it might have some 
odor but not as bad as pig or chicken manure.   
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Names and addresses of neighbors and owner information from Clackamas 

County Tax Records  
  

 

  

  
  
  

 

 

 

 

 

 

 
 

  
  
  
  

 
Neighboring tax lot and property owner information 

  

map & tax lot owner co-owner co-owner  mailing address 
42E32  00100 PRICE JEFFREY H   13976 S MACKSBURG RD, MOLALLA, OR  9703 

42E32  00200 BODUNOV STEPAN F BODUNOV FENIA  13990 S MACKSBURG RD, MOLALLA, OR  97038 

42E32  00400 GOTTSACKER PATRICIA J JOHNSON LINDA L LANTZ DEBORA 

M 
PO BOX 1388, MANZANITA, OR  97130 

42E32  01000 DUNTON MICHAEL LYNN & DENISE 

MARI 
  29086 S HWY 213, MOLALLA, OR  97038 

42E32  00301 WILLAMETTE EGG FARMS LLC   31348 S HWY 170, CANBY, OR  97013 

42E32  03502 GINGERICH FAMILY LTD PRTNRS   PO BOX 910, CANBY, OR  97013 

42E32  00701 KIRK LOIS E   2326 SW MCGINNIS AVE, TROUTDALE, OR  97060 

42E32  00600 STEVENS TERRY & CINDY   29410 S MOLALLA AVE, MOLALLA, OR  97038 

42E32  00302 HUNT KENNETH N & WREATHA-JEAN   PO BOX 870, MOLALLA, OR  97038 

42E29D 

00401 
HUNT KENNETH N & WREATHA-JEAN   PO BOX 870, MOLALLA, OR  97038 

42E28  00901 NUNN CALVIN L & BETH A FOX-NUNN   14231 S MACKSBURG RD, MOLALLA, OR  97038 

42E28  01700 MORRISON LIANNE & ROBERT   14251 S MACKSBURG RD, MOLALLA, OR  97038 

42E28  01800 GROHS ANNA   PO BOX 1036, MOLALLA, OR  97038 

42E33B 00100 GROHS ANNA   PO BOX 1036, MOLALLA, OR  97038 

42E33B 00200 GROHS ANNA   PO BOX 1036, MOLALLA, OR  97038 

42E32  00300 JOHNSON BRADLEY R JOHNSON CONNIE LEA 32113 Palmer Rd. Molalla, OR 97038 
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Vicinity Map with well locations for Tax lot 42E32 00300  
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Appendix G Existing Site Authorization Information  
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Appendix H: Spill Contingency Plan  
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                   2012 Biosolids Spill Contingency Plan  

For the City of Molalla   
  

Spills During Hauling:  
  
Amounts over 50 gallons:   

• Call Oregon Emergency Response System at 1 (800) 452-0311.   
• Call the Head of Public Works for the City of Molalla at (503) 793-7026.   
• Have him send the vactor trailer to suck up as much as possible.  
• Try to contain the Spill with berms.  
• Try to stop the leak.   
• If possible contain area with caution tape.  

  
Amounts under 50 gallons:  

• Put out berms or containment materials  

• Notify Head of Public Works for the City of Molalla at (503) 793 7026   Use vactor trailer to suck up 

the spill.  
• Apply absorbent material to remaining amount.  
• Apply lime to the surface after it is sucked up to kill pathogenic material.  

  

Spills During Loading:  
  
The truck will be parked on the dike between number one and number two lagoons. There will be a layer of liner 

material laid down on the dike prior to the truck driving in to load. Any spilled material will naturally flow back into 

one of the two lagoons. The remaining residue will be washed back into the lagoons with a hose to avoid nuisance 

conditions. See map of loading area.   
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Notes:  
 Biosolids contain Pathogenic organisms. Avoid contact with skin. Always wash hands thoroughly after any contact.    

Spill containment Equipment:  
  
Check the spill containment equipment before start of hauling each day to make sure that everything is in the truck and in 

usable condition. It is also necessary to do a pre trip inspection on the vehicle every day before use.  

  
Checklist:  
  
4 spill containment booms  
1 50lb sack of lime  
2 50lb sacks of absorbent material  
1 copy of spill containment plan with contact info 1 exposure 

kit gloves suit face shield mask.  
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SECTION ES:  EXECUTIVE SUMMARY



City of Molalla

Section ES

Wastewater Facility and Collection System Master Plan
Executive Summary




The following provides a summary of the analysis, conclusions and recommendations contained in this Wastewater Facility and Collection System Master Plan (WWFCSMP). In particular, the following components of the report are summarized in this section:


· Background and Purpose


· WWFCSMP Advisory Committees


· Project Selection


· Population and Flow Projections


· Collection System


· Wastewater Treatment System


· Effluent Disposal Systems

· Recommendations and Costs


· Financing


ES.1
Background and Purpose


The purpose of this Wastewater Facility and Collection System Master Plan is to provide the City of Molalla (City) with a comprehensive wastewater utility planning document. The City’s most recent Wastewater Facility Plan (WWFP) was prepared in 2000. Since that time, the City’s wastewater collection and treatment system infrastructure has aged and evolved, and the City’s population has steadily increased. Recently, the City has also violated the NPDES Permit on several occasions, and entered into a Mutual Agreement Order (MAO) with the Oregon Department of Environmental Quality (DEQ). An updated Wastewater Facility and Collection System Master Plan is necessary to satisfy conditions stipulated in the MAO, quantify existing loads, evaluate existing infrastructure, identify deficiencies, and develop a comprehensive Capital Improvement Plan for the next twenty years. 

The City’s original Wastewater Treatment Plant (WWTP) was constructed in 1955. Prior to that time, wastewater management systems consisted of individual septic tank and drain field systems. Due to population growth, density of development, and other factors, the original WWTP was abandoned and a new WWTP was constructed in 1980. The City’s existing wastewater collection system consists of approximately 160,299 lineal feet of gravity collection pipes, 4,376 lineal feet of pressure sewer mains, 534 manholes, and five pump stations. The City’s existing wastewater treatment plant is comprised of an influent fine screen, aerated lagoon, transfer pump station, two facultative/storage lagoons, tertiary treatment, disinfection, and an effluent pump station. 

The City operates its wastewater system under NPDES Permit No. 101514, issued May 12, 2014 by the DEQ. There are two permitted outfalls. Outfall 001 is located on the Molalla River at approximately River Mile 20. Discharge is only permitted to the Molalla River Outfall 001 from November 1 to April 30. Outfall 002 is the recycled water outfall for several DEQ approved land application sites. Effluent is land applied in accordance with permit requirements from May 1 through October 31. 

Several deficiencies are present throughout the City’s wastewater collection system, WWTP, and effluent disposal systems. The City’s collection system is antiquated, and suffers from excessive Infiltration and Inflow (I/I). Excessive flows inundate gravity sewers, stress lift stations, and hydraulically overload the WWTP. The WWTP is also overloaded organically, and is routinely out of compliance. 

The aerated and facultative lagoons are the main biological processes used for treatment of the City’s wastewater. The aerated lagoon and facultative lagoons are 37 years old, hydraulically undersized, and organically overloaded; all based on existing loads. Insufficient hydraulic detention time in the aerated lagoons prevents significant oxidation of biodegradable constituents. Deficient hydraulic detention time in the facultative lagoons inhibits proper biological treatment, but also impedes the City’s ability to store recycled water during the summer months. Tertiary treatment systems are overloaded and struggle to remove solids reliably and at necessary flux rates. 

As a result of the existing influent loads and deficiencies, the WWTP often performs in violation of the permit. During the winter months, the City regularly violates the Total Suspended Solids (TSS) concentration and mass load limits set forth in the NPDES Permit. During the summer months, because of WWTP capacity limitations and recycled water land application restrictions, the City is often forced to discharge effluent to the Molalla River, in violation of the discharge permit. The City also regularly violates effluent turbidity limits, and disinfection requirements during the summer. The condition of the WWTP is such that it is not possible to operate reliably and dependably in accordance with the current NPDES Permit. 

In response to recurrent NPDES Permit violations, the City established a Mutual Agreement and Order with Oregon Department of Environmental Quality. A schedule and interim compliance standards has been established; while the City works to resolve compliance issues and implement requisite improvements. 

This WWFCSMP aims to address the inability of the existing wastewater system to effectively treat wastewater in accordance with current NPDES Permit and Total Maximum Daily Load (TMDL) requirements, and outlines the improvements that are necessary to meet regulatory and environmental antidegradation requirements. Wastewater planning is for a 20-year period from the expected project completion date. The existing WWTP is beyond its design life and the treatment capacity for biosolids is neither present nor adequate. In addition to addressing the current deficiencies, the WWFCSMP develops infrastructure needs to serve the anticipated population growth. The City is uniquely positioned near Salem and Portland. The City’s population is projected to almost double in the next twenty years.

ES.2
WWFCSMP Advisory Committees


The City of Molalla established two advisory groups (Technical Advisory Committee and Project Advisory Committee) to facilitate the development of the plan and to assist in the development of a Wastewater Facilities Plan that reflects the community values and concerns. The Technical Advisory Committee (TAC) consisted of representatives from the City, County, Fire District, School District, Oregon Department of Land Conservation and Development, and DEQ. The Project Advisory Committee (PAC) included citizens and members of City Council, Planning Commission, and environmental groups. 


ES.3
Project Selection


The recommendations summarized within this WWFCSMP are the culmination of an evaluation of alternatives developed for the wastewater collection system, treatment system, and disposal systems. Alternatives were evaluated based on their technical feasibility, life-cycle costs, and several other factors. 

The projected project life, based on DEQ State Revolving Fund requirements, is for a 20-year project life. The anticipated time needed to complete this WWFCSMP, secure financing, and complete design and construction is approximately five years. Referenced from the base year of 2018, the recommended planning year is 2043. 

The WWFCSMP process including the following steps:

· Analyze influent wastewater characteristics and flows at the WWTP.


· Utilize historical and future population projections to estimate future wastewater flows and loads.


· Evaluate capacity needs and deficiencies in the collection system and at the WWTP to be able to convey and treat the wastewater through the planning period. 


· Evaluate treatment process alternatives with regard to regulatory requirements. 


· Develop planning level life-cycle cost estimates for each alternative.


· Creating a recommended Capital Improvement Plan for the planning period.


· Identify preliminary financing options.


ES.4
Population and Flow Projections


Population


The City anticipates growth consistent with historical trends. Historical population growth has been strong in the City of Molalla, averaging four percent annually over the last 20 years, slightly higher than the 50 year average of 3.4 percent annual growth. The City of Molalla population projection for the year 2043 is 16,977. Population and EDU growth are analyzed in more detail in Section 2 of this WWFCSMP. 

Wastewater Flows and Loads

Recent WWTP Daily Monitoring Report (DMR) records were analyzed to provide the existing wastewater flows and loads. The DEQ guidelines were used to extrapolate the future projected flows and loads. The results are further elaborated on in Section 3. Existing users are estimated to have an average higher per capita flow than newer users due to higher infiltration. Current flows exceed the WWTP design hydraulic capacity. A disciplined I/I rehabilitation program has been implemented and applied to the system, with special focus on areas identified during recent smoke testing and flow poking endeavors. Projected flows and loads for 2043 exceed the WWTP hydraulic and organic capacity. Tables ES.4.1 and ES.4.2, provided below, summarize the existing and projected flows and loads for the City’s wastewater system.

TABLE ES.4.1


wastewater flows and loads1

		PARAMETER

		2017

		2043



		Population

		9,939

		16,977



		Base Sewage

		0.89

		MGD

		90

		gpcd

		1.52

		MGD



		Base Infiltration

		0.22

		MGD

		23

		gpcd

		0.38

		MGD



		AAF

		1.85

		MGD

		186

		gpcd

		3.16

		MGD



		ADWF

		1.11

		MGD

		112

		gpcd

		1.90

		MGD



		AWWF

		2.48

		MGD

		249

		gpcd

		4.24

		MGD



		MMDWF10

		1.91

		MGD

		192

		gpcd

		3.25

		MGD



		MMWWF5

		3.21

		MGD

		312

		gpcd

		5.30

		MGD



		Peak Average Week

		4.51

		MGD

		401

		gpcd

		6.80

		MGD



		PDAF5

		6.62

		MGD

		524

		gpcd

		8.91

		MGD



		PIF

		9.7

		MGD

		735

		gpcd

		12.48

		MGD





1. Per capita flow rates for 2043 wet weather flows are estimated using current wet weather I/I rates for existing portions of the collection system and lower rates in areas with new sewers. 

Table ES.4.2


wastewater treatment design values (2043)

		 

		Flow

		BOD5

		TSS



		 

		MGD

		mg/L

		ppd

		mg/L

		ppd



		AAF

		3.16

		126

		3,310

		133

		3,500



		MMDWF10

		3.25

		144

		3,900

		143

		3,870



		MMWWF5

		5.30

		60

		2,630

		68

		3,020



		PDAF5

		8.91

		n/a

		n/a

		n/a

		n/a



		PIF

		12.48

		n/a

		n/a

		n/a

		n/a





ES.5
Collection System 


Collection System Inventory


The City’s collection system consists of approximately 160,299 lineal feet of gravity collection pipes, 4,376 lineal feet of pressure sewer mains, 534 manholes, and five pump stations. An inventory of the existing collection system is provided in Table ES.5.1.


TABLE ES.5.1

WASTEWATER COLLECTION SYSTEM INVENTORY1

		Item

		Item Description

		Unit

		Quantity



		1

		4"   Sanitary Sewer Line

		FT

		1,861



		2

		6"   Sanitary Sewer Line

		FT

		8,104



		3

		8"   Sanitary Sewer Line

		FT

		114,618



		4

		10" Sanitary Sewer Line

		FT

		8,490



		5

		12" Sanitary Sewer Line

		FT

		12,192



		6

		15" Sanitary Sewer Line

		FT

		14,291



		7

		18" Sanitary Sewer Line

		FT

		28



		8

		21" Sanitary Sewer Line

		FT

		715



		9

		24" Effluent Force Main

		FT

		27,158



		10

		Manholes

		EA

		534



		11

		Cleanouts

		EA

		95



		12

		Pump Stations

		EA

		5





1. Based on City GIS data (September 2017).


Smoke Testing and Flow Mapping


Smoke testing was performed from October 16 through October 18, 2017. The smoke testing was successful in identifying several areas of potential I/I. Through smoke testing efforts, over two-hundred deficiencies were identified, including: leaking service laterals, leaking main lines, catch basin connections, leaking manholes, open cleanouts, plugged house vents, and connected roof drains. 

Flow mapping was performed on January 29, 2018 to determine the quantity and sources of extraneous water entering the City of Molalla’s sewer collection system. Flow measurements consisted of instantaneous water depth recording using “Flow Poke” equipment at incoming pipe segments within manholes as well as general observations. The flow poking indicated a number of deficiencies that need to be addressed. Problem areas included several sewers located in six sub basins. 

The City’s wastewater collection system infrastructure is old, and has considerable infiltration and inflow. As infrastructure ages, it becomes more susceptible to deterioration, clogging, and collapse. Infiltration and inflow can become progressively worse, ultimately manifesting in sanitary sewer overflows and overloading the collection system and wastewater treatment plant. Reduction of I/I is critical to maintain the performance of the collection system, release trapped capacity currently occupied by I/I, and minimize peak flows conveyed to the WWTP. Any flows identified and mitigated in the collection system will translate to reductions in capital and operational expenditures at the WWTP. Currently, I/I is approximately 633 gpcd, which exceeds the Environmental Protection Agency (EPA) guidelines. Decreases in I/I will not only relinquish capacity in the collection system, but also decrease future WWTP improvement projects, as well as reduce future WWTP operational expenditures. 

Based on the evaluation of the collection system summarized herein, and the principal objective of minimizing the total cost of wastewater service to the City, the City should continue to pursue the reduction of the I/I flow contributions throughout the collection system. The City should identify and allocate funding for additional I/I construction projects in a phased and prioritized approach. Addressing the most severe deficiencies first, generally provides the highest return on investment. After collection system improvements to reduce I/I, reassessment of the influent wastewater flows resulting from the I/I improvements should be performed. Eventual amendments to the WWFCSMP flow projections are recommended after high-priority I/I abatement projects are completed and peak flows theoretically and subsequently subside.

Collection System Improvement Projects


Recommended collection system improvement projects, separated into three phases, are summarized below. A map depicting the location of the collection system improvement projects is provided in Section 4.

· Phase 1

· Project 1. Replace/Rehabilitate existing 8-inch sewer along Fenton Avenue from TL_B_19 to TL_B_20. 

· Project 2. Replace/Rehabilitate existing 8-inch sewer along Patrol St. from TL_B_2 to TL_B_27.

· Project 3. Replace/Rehabilitate existing 8-inch sewer along Lola Avenue from TL_A_33 to TL_A_25.

· Project 4. Replace/Rehabilitate existing 8-inch sewer from TL_A_22 to TL_A_21 along East 2nd to TL_A_16 on Eckerd Avenue. 

· Project 5. Replace/Rehabilitate existing 8-inch sewer along S. Swiegle from BC_A3_17 to BC_A3_7.

· Project 6. Replace/Rehabilitate existing 8-inch sewer beginning at the S. Molalla Pump Station, continuing to manhole BC_A1_2, and terminating at the clean-out located east of manhole BC_A1_3. Additional smoke testing and TVing is recommended. A portion of this sewer line extends into an abandoned subdivision that presents a higher risk of infiltration and inflow.

· Project 7. Replace/Rehabilitate existing 8-inch sewer along Fenton Avenue from TL_B_20 to TL_B_22.

· Phase 2

· Project 8. Replace/Rehabilitate existing 8-inch sewer along East Main Street from TL_A_48 to TL_A_28.

· Project 9. Replace/Rehabilitate existing 8-inch sewer along Berkley Avenue from BC_A3_18 to clean-out located south of BC_A3_14 near East 5th St.

· Project 10. Replace/Rehabilitate existing 8-inch sewer beginning at manhole BC_A3_21 and continuing south on Metzler to BC_A3_2, terminating at clean-out at the intersection of Metzler and West 4th Street.

· Project 11. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_21 and continuing east on Kimberly Ct until terminating at TL_B_24. 

· Phase 3

· Project 12. Replace/Rehabilitate existing 8-inch sewer beginning at BC_A3_16 along S. Molalla Avenue, continuing south to BC_A3_3, and continuing south until the clean-out in Fox Park (former High School site). Scope of work will include an evaluation of service laterals extending east on 2nd Street.

· Project 13. Replace/Rehabilitate existing 8-inch sewer beginning at TL_A2_6, continuing south on S. Cole Avenue until TL_A2_4, and then continuing east on East 7th Street until terminating at the clean-out east of manhole TL_A2_5. 

· Project 14. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_2 along North Cole Avenue, and terminating at the clean-out south of TL_B_31.

· Project 15. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_29 along Garden Court until TL_B_4. 

· Project 16. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_8 along Oak Street, and continuing to clean-out east of TL_B_12. 

· Project 17. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_8 on East Heintz Street to TL_B_9, continuing to TL_B_10 on East Park Avenue. 

· Project 18. Replace/Rehabilitate existing 8-inch sewer beginning at BC_B_1 along South Molalla Forest Road to BC_B_18. Includes 8” sewer line extending west to BC_B_10.

· Project 19. Replace/Rehabilitate existing 8-inch sewer beginning at BC_C_71 along Meadowlawn Place to BC_C_59. 

· Project 20. Replace/Rehabilitate existing 8-inch sewer beginning at TL_A1_5, continuing to TL_A1_1 on East 8th Street, continuing east on East 8th Street until TL_A1_6, and then terminating at the clean-out at the end of Mathias Court. Additional inspections and TVing is required in subbasin TL_A1 to determine ultimate scope of repairs/replacement work. 

· Project 21. Replace/Rehabilitate existing 8-inch sewer beginning at TL_C2_11 along Explorer Avenue, continuing to TL_C2_6 along Escort Street, continuing to TL_C2_5 along Bronco Avenue, and continuing along Glory Ln to TL_C2_1. Scope of work shall also include replace/rehabilitate existing 8-inch sewer beginning at TL_C2_15 along Probe Street terminating at TL_C2_16. Additional inspections and TVing is required in subbasin TL_C2 to determine ultimate scope of repair/replacement work.

In addition to the above projects, the City should implement a CCTV program for the entire collection system over a five-year period (20% per year) and continue to repeat the TVing at five-year intervals. 

Pump Stations


The collection system includes five pump stations, listed below. An analysis of each pump station was conducted to identify deficiencies and recommend improvements, if necessary, during the planning period.

· Stowers Pump Station


· South Molalla Pump Station


· Steelhead and Coho Pump Station


· Taurus Pump Station


· East 5th and South Cole Pump Station


The pump station analysis concluded that the Taurus Pump Station and the South Molalla Pump station will require upgrades during the planning period. The Taurus Pump Station requires frequent oversight, high repair and replacement costs, and consists of pumps that are overloaded during rain events. Installing a new submersible pump station, while using the existing wet well, is recommended. The South Molalla Pump Station is old and approaching the end of its design life. Continuing to operate the pump station in its current condition presents excessive risk of failure and sewage overflows. Installing a new submersible pump station is recommended. Improvements to the South Molalla Pump Station are classified as Phase 1, and scheduled to occur within the next five years. Improvements to the Taurus Street Pump Station are classified as Phase 2 improvements, and scheduled to occur in years 5-10. 

Improvement projects will also be required for the remaining pump stations during the planning period. As the pumps and controls age in the remaining pump stations (Stowers, Steelhead & Coho, and East 5th & South Cole), the pumps will eventually require replacement, controls will require upgrades and SCADA integration, and wet wells will require rehabilitation work. Improvement projects related to the Stowers, Steelhead & Coho, and East 5th & South Cole Pump Stations are categorized as Phase 2 improvements and planned to occur in years 5-10. 

ES.6
Wastewater Treatment System

Raw wastewater flows by gravity to a headworks system consisting of an automated fine screen, mechanical bar screen, and Parshall flume for flow measurement. Screened raw sewage flows by gravity to a 1.3 MG asphalt-concrete lined aerated lagoon designed with six aspirating aerators. Return Activated Sludge (RAS) is not returned to the aerated lagoon.


A transfer pump station conveys wastewater from the aerated lagoon to the first of two facultative lagoons installed in series; which provide both treatment and storage. Lagoon #1 is 11.4 acres and has a maximum volume of 45 MG at a 12 ft water level. Lagoon #2 is approximately 13.6 acres and has a total volume of 53 MG at a 12 ft water level.


Tertiary treatment is provided by two dissolved air flotation units and four media filters. After filtration, calcium hypochlorite is used for disinfection, immediately prior to entering the chlorine contact basin. Disinfected effluent flows by gravity to the effluent pump station, where it is either land applied or discharged to the Molalla River, depending upon the time of year.

Existing WWTP Condition


The primary objective of the WWTP is to produce water quality in accordance with the NPDES Permit. The existing WWTP, because of several deficiencies and influent loads, frequently violates suspended solids concentration and mass load limits, and often discharges to the Molalla River during the summer months, in violation of the NPDES Permit. A summary of the major WWTP deficiencies is provided in Table ES.6.1. More detailed explanations of each unit process at the WWTP are summarized in Section 2. 


TABLE ES.6.1

SUMMARY OF WWTP DEFICIENCIES


		Component

		Deficiency



		Headworks

		Undersized for current and future flows (PIF)



		 

		Excludes grit removal



		

		Slide gates are difficult to remove



		

		



		Aerated Lagoon

		Undersized to initiate appreciable treatment



		  Aerated Lagoon Cont.

		Excessive sludge and grit accumulation1



		 

		Asphalt-concrete liner is cracked



		

		No RAS



		

		Limited operational control



		 

		Energy inefficient



		 

		Inadequate mixing



		

		



		Transfer Pump Station

		Undersized for future flows (PIF)



		

		



		Facultative/Storage Lagoons2

		Excessive solids accumulation



		

		Undersized to achieve treatment objectives



		

		Limited operational control to achieve discharge limits



		

		Limited level control and withdrawal options



		 

		Dike erosion



		 

		Undersized transfer line between Lagoons # 1 and # 2



		 

		Inadequate storage for future flows



		

		Periodic odors



		

		



		Dissolved Air Flotation

		Undersized given existing solids and hydraulic loading



		 

		DAF # 1 is in need of structural repairs



		

		O&M intensive



		

		No waste sludge treatment



		 

		 



		Gravity Filters

		Undersized given solids and hydraulic loading



		

		O&M intensive



		

		No waste sludge treatment



		

		



		Disinfection

		Tablet chlorination system safety concerns



		

		High operational costs



		 

		 



		Chlorine Contact Basin

		No redundancy



		

		Undersized based on current and future flows



		

		Short circuiting



		

		



		Effluent Pump Station & Force Main

		Undersized for future flows3



		

		



		Outfall

		Undersized



		

		Discharge monitoring station location is O&M intensive



		

		



		Land Application of Recycled Water

		Fail to comply with Class A recycled water discharge limits4



		

		Insufficient liquid storage for existing flows



		

		Insufficient liquid storage and land area for future flows



		

		



		Biosolids Management

		Solids are rarely wasted and continuously stored at WWTP



		

		Dredging of solids is cumbersome



		

		Excess solids in aerated lagoon and Lagoon #1



		

		Disposing of solids is operationally intensive and expensive





1. Solids (215 dry tons) were removed from the aerated lagoon during the development of this plan.


2. Some solids (699 dry tons) were removed from lagoon #1 during the development of this plan.


3. Assumes no influent flow equalization.

4. RWUP (Dyer Partnership, 2018) received DEQ approval in September 2018, based on Class C recycled water.


The WWTP lacks adequate biosolids management systems. Sludge, including algal-alum sludge from the Dissolved Air Flotation (DAF) backwash, mainly settles and accumulates in the facultative/storage lagoons. Some sludge also settles in quiescent zones in the aerated lagoon. The majority of sludge settles near the inlet of Lagoon #1. Sludge resides in the lagoons for long periods of time, generally years, with little to no removal and disposal. While in the lagoons, sludge is passively and anaerobically digested, and gravity thickened. Biosolids in the lagoons are difficult to remove and dispose of; and are therefore infrequently removed and managed. As solids accumulate in the lagoons, they occupy valuable biological capacity, as well as restrict the ability of the City to store recycled water and modulate flows.


In summary, the existing WWTP is unable to perform in accordance with the NPDES Permit. A major WWTP upgrade project is necessary to address widespread deficiencies, and serve a population projection of 16,977 in 2043.

Permit Modification Applications

The City is currently in the process of permit modification applications that requests an increase to the mass load allocation, as well as a discharge allowance when river conditions allow, which will typically allow the City to discharge to the Molalla River in May. Table ES.6.2 summarizes the proposed permit conditions and supporting justification. 

TABLE ES.6.2 

SUMMARY OF PROPOSED PERMIT CONDITIONS AND REASONING


		Parameter

		Proposed Permit Criteria

		Reasoning



		Flow

		350 cfs

		Minimum flow so that dilution is sufficient to protect DO.



		Temperature

		Excess Thermal Load Allocation

		Replaces the 18°C discharge limitation with an Excess Thermal Load allocation for each of the months May, June and October as allowed by the Molalla River TMDL.



		BOD5

		30 mg/L (November-April), 


10 mg/L (May-October)

		This is consistent with other permits in the basin and DO modeling with the Streeter-Phelps equation demonstrated that that at a minimum ambient flow of 350 cfs at Canby, this will have a minimal impact on DO in the river. 



		TSS

		30 mg/L (November-April),


 10 mg/L (May-October)

		This is consistent with other permits in the basin and our mass balance calculations demonstrated that at a minimum ambient flow of 350 cfs at Canby, this will not significantly increase the river TSS.



		Mass Load1 (BOD5 and TSS)

		1,000 lb/day (November-April),


190 lb/day (May-October)

		Based on 30/30 mg/L BOD5/TSS for November-April and 10/10 mg/L for May-October. Based on wet weather design flow rate of 4.1 MGD, and dry weather flow rate of 2.3 MGD.





1. Monthly average mass load based on 2007 design documents.

Another permit modification application is necessary when the new WWTP is constructed. The future permit modification application should be based on future flows (2043) and Willamette Basin standards. Preliminary modeling was completed during the development of this plan, based on future flows and loads. Results from the modeling showed that future flows and loads will not significantly increase TSS and have a small impact on Dissolved Oxygen (DO) in the river. 

The status of the pending permit modification applications were unknown at the time that this WWFCSMP was developed. Accordingly, this WWFCSMP evaluates and presents recommendations for four potential future permit conditions, as summarized below, and in Figure ES.6.1.

1. Permit Scenario #1 (PS #1). No permit modifications.


2. PS #2. Mass load increase is not approved by DEQ, but conditional May discharge is allowed. 


3. PS #3. Mass load increase is approved, but conditional May discharge is not allowed.

4. PS #4. Mass load increase is approved and conditional May discharge is allowed.

FIGURE ES.6.1

NPDES PERMIT SCENARIOS


[image: image1.png]

WWTP Improvements and Expansion

The existing WWTP is deficient in preliminary treatment, secondary treatment, tertiary treatment, solids treatment, and effluent disposal systems. Each major wastewater process area was reviewed with a minimum of three alternatives. The alternatives were examined based on initial capital costs, Operation and Maintenance (O&M) expenditures, footprint, repair and replacement costs, and salvage value. The alternative with the lowest life cycle cost that also satisfied footprint requirements and other considerations was selected for each item. A summary of the WWTP improvement and expansion projects is provided in Table ES.6.3.

TABLE ES.6.3

SUMMARY OF WWTP IMPROVEMENTS AND EXPANSION

		Item

		 Description 



		Influent Screen Expansion

		Install additional 1/4" fine screen in the currently unused channel. The new fine screen will have a capacity of 9.25 MGD.



		Grit Removal

		Install a new vortex grit removal system. The grit removal system will have a capacity of 12.5 MGD.



		Flow Equalization Basin

		Convert approx. half of the existing aerobic lagoon into an influent flow equalization basin. Improvements include a new concrete basin. Remaining half of equalization basin will be filled in. 



		Transfer Pump Station & Force Main

		The transfer pump station will be upgraded with new pumps, VFDs, and controls. The existing control building will be used to house the new controls.



		Sequencing Batch Reactor (SBR)

		A new four cell SBR system will be installed. The SBR will include fine bubble differs, decanters, blowers, controls, SCADA systems, and be capable of achieving < 10/10 BOD5/TSS and < 2 mg/L ammonia. 



		Tertiary Filtration

		A new disk filtration system will be installed if a mass load increase is not approved (PS #1 and PS #2). The tertiary filter will consist of a rotating disk filtration system sized for peak decant rate of the SBR. Target effluent quality of < 4 – 5 mg/L TSS.



		Lagoon Dredging, Dewatering & Disposal

		To facilitate the utilization of the existing lagoons as recycled water storage, the solids will be dredged, dewatered, and disposed; all after the commissioning of the new WWTP and supporting systems.



		Aerobic Digester

		A new aerobic digester, with diffusers for mixing and aeration, will be installed. The aerobic digester will be sized for > 60 days SRT. Total volume is 1.2 MG. 



		Biosolids Processing Facility

		A new biosolids dewatering screw press and dry storage bay will be constructed. The biosolids screw press will have a capacity of 360 lbs/hour. 



		Disinfection (HS/UV)

		A UV disinfection system will be constructed to disinfect the effluent from the SBR prior to discharging to the Molalla River outfall. A new sodium hypochlorite system will be provided to disinfect recycled water prior to land application.



		Recycled Water Storage Improvements

		The existing lagoons (#1 and #2) will be repurposed to serve as recycled water storage. Dike improvements are required to repair erosion deficiencies. The lagoons will also be lined with a new hypalon liner. 



		Recycled Water Storage Expansion Systems1

		Additional recycled water storage infrastructure is required if the City is unable to secure permit modifications. For PS #1, an additional 35 acres of storage is required. For PS #2 and PS #3, an additional 10 acres is required. 



		Discharge Monitoring Station Improvements

		The discharge monitoring station is capacity limited. Improvements will be completed to convey peak flows. 



		Misc. Equipment

		A new standby generator and automatic transfer switch will be installed to serve the SBR, disinfection systems, and critical ancillary facilities. A new truck with spreader will be purchased for biosolids land application.



		Effluent Pump Station Upgrade & Expansion

		The existing effluent pumps will be replaced and the third effluent pump will be installed in the effluent pump station.  



		Site Structures

		A new controls building will be constructed to house the blowers and controls for the new SBR, including biosolids management controls and systems.



		Site Improvements &


Yard Piping

		Civil site work, including plumbing, grading, drainage, paving, landscaping, and restoration, to support the improvements listed above, are also required.





1. Approximate lagoon surface area based on 6 ft water depth.

ES.7
Effluent Disposal Systems

Molalla River Outfall 001

Effluent disposal is a major problem with the City’s wastewater management systems. Based on the current permit, from November 1 to April 30, effluent must be discharged to the Molalla River. Mass load effluent limits for Biochemical Oxygen Demand (BOD5) and TSS are based on the average wet weather design flow to the facility which equaled 1.92 Million Gallons per Day (MGD). As reported in the 2000 Wastewater Facilities Plan, the Average Wet Weather Flow (AWWF) for 1999 was 1.85 MGD. With consistent development and increase in flows, not surprisingly, actual flows are frequently significantly greater than the permitted wet weather design flows, resulting in recurrent permit violations (mass load) and challenges to discharging effluent at rates necessary to prevent discharging to the Molalla River during the summer months. 


Proposed Permit Modification Application #1

The City recently submitted an NPDES Permit modification application based on the Willamette Basin standards and flow data from the existing WWTPs 2007 design documents. The NPDES Permit should be based on the Willamette Basin standards of 30 mg/L BOD5/TSS (monthly) and 45 mg/L BOD5/TSS (weekly). Flows from the 2007 design documents are presented in Table ES.7.1.

Table ES.7.1

2007 Design Document Flows


		Parameter

		2005 (MGD)

		2015 (MGD)

		2025 (MGD)



		ADWF

		0.8

		1.1

		1.4



		MMDWF

		1.28

		1.7

		2.3



		AWWF

		1.3

		2.3

		3.0



		MMWWF

		2.04

		3.1

		4.1



		PDF

		7.06

		8.5

		10.3





1. Derived from Tetra Tech/KCM 2007 Wastewater Treatment Plant

Improvements Drawings.

The interim permit limits should be based on the following:

1. May 1 – October 31: During this period the permittee must comply with the limits in Table ES.7.2 while discharging to waters of the state. Discharge may not commence until gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the previous seven-day-period is less than 350-cfs. 

2. November 1 – April 30: During this time period the permittee must comply with the limits in Table ES.7.2 while discharging to waters of the state.

3. During the term of this permit, the effluent quality must comply with the limits in the following table:

Table ES.7.2

Proposed NPDES PERMIT LIMITS


		Parameter

		Units

		Average Monthly

		Average Weekly

		Daily Maximum



		BOD5 (May 1 – October 31)

		mg/L

		10

		15

		-



		

		lbs/day

		190

		290

		380



		

		% removal

		85

		-

		-



		TSS (May 1 – October 31)

		mg/L

		10

		10

		-



		

		lbs/day

		190

		290

		380



		

		% removal

		85

		-

		-



		BOD5 (November 1 – April 30)

		mg/L

		30

		45

		-



		

		lbs/day

		1000

		1500

		2000



		

		%

		85

		-

		-



		TSS (November 1 – April 30)

		mg/L

		30

		45

		-



		

		lbs/day

		1000

		1500

		2000



		

		%

		85

		-

		-



		pHb

		SU

		Between 6.0 and 9.0



		Design Effluent Flow


Dry Season

		MGD

		2.30

		-

		-



		Design Effluent Flow


Wet Season

		MGD

		4.10

		

		



		Total Residual Chlorinec

		mg/L

		0.07

		-

		0.18



		E. coliad

		MPN/100 ml

		126

		-

		406



		Ammonia

		mg/L

		16.7

		-

		25.9



		Excess Thermal Load (May)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 77.95 million kcals/day.



		Excess Thermal Load (June)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 72.38 million kcals/day.



		Excess Thermal Load (July, August, September)

		No Thermal Load Available – Effluent temperature must be less than 16°C.



		Excess Thermal Load (October)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 42.43 million kcals/day.



		Dilution

		Discharge may not commence until gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the previous seven-day-period is less than-350-cfs.



		Notes:


No single E. coli sample may exceed 406 organisms per 100 mL. The permittee may take at least 5 consecutive re-samples at 4-hour intervals beginning within 48 hours after the original sample was taken and the geometric mean of the 5 re-samples is less than or equal to 126 E. coli organisms/100 mL to demonstrate compliance with the limit.


May not be outside the range of 6.0 to 9.0 S.U.


DEQ has established a minimum Quantitation Limit of 0.05 mg/L for Total Residual Chlorine. In cases where the average monthly or maximum daily limit for Total Residual Chlorine is lower than the Quantitation Limit, DEQ will use the reported Quantitation Limit as the compliance evaluation level.


Reported as a monthly geometric mean.





4. Additional information for the limits in the previous table.

a. The BOD5 concentration limits are considered equivalent to the minimum design criteria for BOD5 specified in OAR Chapter 340, Division 41. 

b. Mass Load limits for winter time discharge are based on 4.10 MGD. Mass load limits for the summer time are based on 2.3 MGD.

Proposed Permit Modification Application #2

When the new projected WWTP is constructed, it is recommended that the City submit another permit modification application to DEQ, with water modeling justifying the proposed limits, based on future flows. Critical elements of the proposed future permit, based upon future flows, are summarized below and in Table ES.7.3.

1. May 1 – October 31: During this period the permittee must comply with the limits in Table ES.7.3 while discharging to waters of the state. Discharge may not commence until gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the previous seven-day-period is less than 350-cfs. 


2. November 1 – April 30: During this time period the permittee must comply with the limits in Table ES.7.3 while discharging to waters of the state.

3. During the term of this permit, the effluent quality must comply with the limits in the following table:


Table ES.7.3


Future PROPOSED NPDES PERMIT


		Parameter

		Units

		Average Monthly

		Average Weekly

		Daily Maximum



		BOD5 (May 1 – October 31)

		mg/L

		10

		15

		-



		

		lbs/day

		271

		407

		542



		

		% removal

		85

		-

		-



		TSS (May 1 – October 31)

		mg/L

		10

		10

		



		

		lbs/day

		271

		407

		542



		

		% removal

		85

		-

		-



		BOD5 (November 1 – April 30)

		mg/L

		30

		45

		-



		

		lbs/day

		1326

		1989

		2652



		

		%

		85

		-

		-



		TSS (November 1 – April 30)

		mg/L

		30

		45

		-



		

		lbs/day

		1326

		1989

		2652



		

		%

		85

		-

		



		pHb

		SU

		Between 6.0 and 9.0



		Design Effluent Flow


Dry Season

		MGD

		3.25

		-

		-



		Design Effluent Flow


Wet Season

		MGD

		5.30

		-

		-



		Total Residual Chlorinec

		mg/L

		0.07

		-

		0.18



		E. coliad

		MPN/100 ml

		126

		-

		406



		Ammonia

		mg/L

		16.7

		-

		25.9



		Excess Thermal Load (May)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 77.95 million kcals/day.



		Excess Thermal Load (June)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 72.38 million kcals/day.



		Excess Thermal Load (July, August, September)

		No Thermal Load Available – Effluent temperature must be less than 16°C.



		Excess Thermal Load (October)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 42.43 million kcals/day.



		Dilution

		Discharge may not commence until gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the previous seven-day-period is less than-350 cfs.



		Notes:


a. No single E. coli sample may exceed 406 organisms per 100 mL. The permittee may take at least 5 consecutive re-samples at 4-hour intervals beginning within 48 hours after the original sample. was taken and the geometric mean of the 5 re-samples is less than or equal to 126 E. coli organisms/100 mL to demonstrate compliance with the limit.

b. May not be outside the range of 6.0 to 9.0 S.U.

c. DEQ has established a minimum Quantitation Limit of 0.05 mg/L for Total Residual Chlorine. In cases where the average monthly or maximum daily limit for Total Residual Chlorine is lower than the Quantitation Limit, DEQ will use the reported Quantitation Limit as the compliance evaluation level.

d. Reported as a monthly geometric mean.







4. Additional information for the limits in the above table.

a. The BOD5 concentration limits are considered equivalent to the minimum design criteria for BOD5 specified in OAR Chapter 340, Division 41. 

b. Mass load limits for summer time discharge are based on 3.25 MGD.

c. Mass Load limits for winter time discharge are based on 5.30 MGD.

Recycled Water Outfall 002

In addition to addressing problems associated with the Molalla River outfall, the City needs to expand its recycled water disposal systems. The expansion of recycled water storage systems is dependent on the future mass load allocation, and whether or not the City is allowed to discharge to the Molalla River in May, or other summer months based on acceptable river conditions. Table ES.7.4 summarizes existing and additional land area requirements based on future (2043) conditions.


TABLE ES.7.4

LAND APPLICATION AREA REQUIREMENTS


EXISTING AND FUTURE ADDITIONAL AREA (2043)

		Item

		Permit Scenario



		

		PS #1

		PS #2

		PS #3

		PS #4



		Existing Irrigation Area (Acres)

		444.5

		444.5

		444.5

		444.5



		Additional Irrigation Area (Acres)

		~400 to 650

		~150 to 275

		~100 to 250

		~0 to 100



		Total Acreage (Acres)

		~844.5 to 1,095.5

		~594.5 to 719.5

		~544.5 to 694.5

		~444.5 to 544.5





Recycled Water Irrigation and Land Application Sites


To accommodate future flows resulting from population projections, the City must begin to actively identify additional agricultural lands, near the WWTP or existing disposal sites that could be used for recycled water application. Large land area requirements are required if the City is unsuccessful at securing NPDES permit modifications, as indicated in Table ES.7.4.

The City will land apply recycled water in accordance with the DEQ approved Recycled Water Use Plan (Dyer Partnership, 2018). The DEQ approved Recycled Water Use Plan is predicated on the use of Class C water, in accordance with DEQ requirements. The new WWTP will be designed to produce Class B recycled water. Accordingly, in the future, the City has the option of amending the Recycled Water Use Plan based on Class B setbacks. 


Based on population projections and the current inability to discharge recycled water at rates necessary to satisfy a water balance, the City must also expand its irrigation output during the summer. In the past, the City has not irrigated at acceptable rates during the summer months. Some of the irrigation restrictions were due to unnecessary restrictions imposed by the City’s Consolidated Recycled Water Use Plan (2015). The RWUP (The Dyer Partnership, 2018), approved in September 2018, eliminates burdensome requirements of the preceding Consolidated Recycled Water Use Plan (2015), and allows the City to dispose more recycled water during the summer. The City must also expand its labor and irrigation systems, evaluate the efficacy of automated irrigation systems; all to facilitate the application of recycled water throughout the summer months, especially in July and August. 

ES.8
Biosolids Disposal


The City does not currently have adequate sites for the land application of Class B biosolids. The recommended upgrades include the construction of a new aerobic digester, a new biosolids dewatering screw press, and dry storage in a bay adjacent to the proposed building. The City will need to update their Biosolids Management Plan (BMP), continue to expand their land application program, and use landfill disposal as necessary in the interim. 

ES.9
Recommendations and Costs


The recommended capital improvement projects, relative to the existing collection system and WWTP, are summarized in this section. 

Collection System Improvements


Based on the financial capabilities of the City and severity of deficiencies, the projects are prioritized and separated into three phases. Phase 1 projects will be completed in the next five years. Phase 2 projects will be completed in years 5-10. Phase 3 projects will be completed in years 10-20. Conservatively, all costs assume complete pipe and manhole replacement. Replacement versus rehabilitation should be evaluated on a case-by-case basis, early in the design phase. Cost estimates are presented in Table ES.9.1.

TABLE ES.9.1

COST ESTIMATES FOR SEWER MAIN REPLACEMENT/REHABILITATION PROJECTS


		Project No.

		Phase

		Length (ft)

		Construction Cost

		Total Project Cost



		1

		1

		850

		 $333,700 

		 $457,700 



		2

		1

		1100

		 $478,200 

		 $654,200 



		3

		1

		1300

		 $540,200 

		 $740,200 



		4

		1

		1300

		 $471,200 

		 $645,200 



		5

		1

		1300

		 $489,200 

		 $669,200 



		6

		1

		2300

		 $868,200 

		 $1,187,200 



		7

		1

		600

		 $230,200 

		 $316,200 



		Subtotal Phase 1

		 $3,410,900 

		 $4,669,900 



		8

		2

		1900

		 $810,200 

		 $1,108,200 



		9

		2

		1350

		 $552,700 

		 $755,700 



		10

		2

		1000

		 $401,200 

		 $550,200 



		11

		2

		600

		 $255,200 

		 $350,200 



		Subtotal Phase 2

		 $2,019,300 

		 $2,764,300 



		12

		3

		700

		 $311,200 

		 $426,200 



		13

		3

		2200

		 $818,200 

		 $1,118,200 



		14

		3

		750

		 $305,700 

		 $418,700 



		15

		3

		500

		 $248,200 

		 $340,200 



		16

		3

		800

		 $332,200 

		 $454,200 



		17

		3

		750

		 $301,700 

		 $413,700 



		18

		3

		1800

		 $584,200 

		 $798,200 



		19

		3

		600

		 $273,200 

		 $374,200 



		20

		3

		1150

		 $496,700 

		 $679,700 



		21

		3

		2500

		 $997,200 

		 $1,362,200 



		Subtotal Phase 3

		 $4,668,500 

		 $6,385,500 



		Total

		 $10,098,700 

		 $13,819,700 





Annual costs for implementing a CCTV program for the entire collection system over a five-year period (20% per year) are included in Table ES.9.2. 


TABLE ES.9.2

ANNUAL TV PROGRAM COST ESTIMATE

		Item 

		Total Cost



		Annual CCTV Program

		$65,000



		Total

		$65,000





Cost estimates for the proposed pump station improvement projects are summarized in Table ES.9.3. The South Molalla Pump Station improvement project is classified as a Phase 1 project, and scheduled to occur within the next five years. All other pump station improvement projects are categorized as Phase 2 improvements, and will occur in years 5-10. 


TABLE ES.9.3

PUMP STATION IMPROVEMENTS COST ESTIMATES

		Project 

		Phase

		Construction Cost

		Total Project Cost



		S. Molalla Pump Station

		1

		 $269,000 

		 $369,000 



		Taurus Pump Station 

		2

		 $491,500 

		 $672,500 



		Stowers Pump Station 

		2

		 $150,000 

		 $206,000 



		Steelhead & Coho Pump Station

		2

		 $150,000 

		 $206,000 



		East 5th & South Cole Pump Station 

		2

		 $150,000 

		 $206,000 



		Total

		

		 $1,210,500 

		 $1,659,500 





WWTP Improvements and Expansion

Capital costs for the recommended projects and for each potential future permit condition (PS #1, PS #2, PS #3, and PS #4), are summarized in Table ES.9.4. 

TABLE ES.9.4

WWTP IMPROVEMENTS AND EXPANSION COST ESTIMATES 

		Item

		Total Cost 


PS #1

		Total Cost 


PS #2

		Total Cost 


PS #3

		 Total Cost 


PS #4



		Influent Screen

		 $485,355 

		 $485,355 

		 $485,355 

		 $485,355 



		Grit Removal

		 $901,000 

		 $901,000 

		 $901,000 

		 $901,000 



		Flow Equalization Basin

		 $1,190,000 

		 $1,190,000 

		 $1,190,000 

		 $1,190,000 



		Transfer Pump Station

		 $844,000 

		 $844,000 

		 $844,000 

		 $844,000 



		SBR

		 $6,707,000 

		 $6,707,000 

		 $6,707,000 

		 $6,707,000 



		Tertiary Filtration

		 $2,387,000 

		 $2,387,000 

		 - 

		 - 



		Lagoon Desludging & Disposal

		 $3,875,000 

		 $3,875,000 

		 $3,875,000 

		 $3,875,000 



		Aerobic Digester

		 $3,332,000 

		 $3,332,000 

		 $3,332,000 

		 $3,332,000 



		Biosolids Processing Facility

		 $1,867,000 

		 $1,867,000 

		 $1,867,000 

		 $1,867,000 



		Disinfection (HS/UV)

		 $1,460,500 

		 $1,460,500 

		 $1,460,500 

		 $1,460,500 



		Recycled Water Storage Improvements

		 $3,348,857 

		 $3,348,857 

		 $3,348,857 

		 $3,348,857 



		Recycled Water Storage Expansion

		$13,478,000 

		 $4,356,000 

		 $4,356,000 

		 - 



		Recycled Water Irrigation Expansion 

		 $2,010,000 

		 $1,170,000 

		 $1,110,000 

		 $413,000 



		Discharge Monitoring Station 

		 $415,000 

		 $415,000 

		 $415,000 

		 $415,000 



		Misc. Equipment

		 $750,000 

		 $750,000 

		 $750,000 

		 $750,000 



		Effluent Pump Station Upgrade and Expansion

		 $697,000 

		 $697,000 

		 $697,000 

		 $697,000 



		Site Structures

		 $1,170,000 

		 $1,170,000 

		 $1,170,000 

		 $1,170,000 



		Site Improvements and Yard Piping

		 $2,519,000 

		 $2,519,000 

		 $2,519,000 

		 $2,519,000 



		 

		

		

		

		



		 WWTP Construction Estimate Total

		$47,437,000 

		$37,475,000 

		$35,028,000 

		 $29,975,000 



		Engineering - Design - Bidding Services

		 $4,744,000 

		 $3,748,000 

		 $3,503,000 

		 $2,998,000 



		Engineering - Construction Services

		 $4,744,000 

		 $3,748,000 

		 $3,503,000 

		 $2,998,000 



		Land Acquisition 

		 $1,500,000 

		 $1,500,000 

		 $1,500,000 

		 $-   



		Value Analysis and Value Engineering

		 $225,000 

		 $225,000 

		 $225,000 

		 $225,000 



		Contingency (15%)

		 $7,116,000 

		 $5,622,000 

		 $5,255,000 

		 $4,497,000 



		Environmental Report

		 $125,000 

		 $125,000 

		 $125,000 

		 $100,000 



		Wetland Mitigation

		 $100,000 

		 $100,000 

		 $100,000 

		 $100,000 



		Review Fees

		 $15,000 

		 $15,000 

		 $15,000 

		 $15,000 



		Permitting

		 $150,000 

		 $150,000 

		 $150,000 

		 $150,000 



		Administration & Legal

		 $300,000 

		 $300,000 

		 $300,000 

		 $150,000 



		WWTP Total Project Estimate

		$66,456,000 

		$53,008,000 

		$49,704,000 

		 $41,208,000 





The total present worth costs, in 2018 dollars, for WWTP improvements are summarized in Table ES.9.6.


TABLE ES.9.5

WWTP IMPROVEMENTS 


TOTAL PRESENT WORTH Estimate (2018 Dollars)


		Item

		Total Cost 


PS #1

		Total Cost 


PS #2

		Total Cost 


PS #3

		 Total Cost 


PS #4



		WWTP Total Project Cost Estimate

		 $66,456,000 

		 $53,008,000 

		 $49,704,000 

		 $41,208,000 



		WWTP O&M Total Present Worth

		 $17,264,000 

		 $16,534,000 

		 $16,286,000 

		 $15,555,000 



		WWTP Total Present Worth

		 $83,720,000 

		 $69,542,000 

		 $65,990,000 

		 $56,763,000 





Total Project Costs


The total project costs, in 2018 dollars, for Phase 1 collection system improvements, Phase 1 pump station improvements, and various WWTP improvements scenarios are summarized in Table ES.9.6.


TABLE ES.9.6

Total Project Costs (2018 Dollars)


		Item

		Total Cost 


PS #1

		Total Cost 


PS #2

		Total Cost 


PS #3

		 Total Cost 


PS #4



		Collection System Improvements – Phase 1

		 $4,669,900 

		 $4,669,900 

		 $4,669,900 

		 $4,669,900 



		Pump Station Improvements – Phase 1

		 $672,500 

		 $672,500 

		 $672,500 

		 $672,500 



		WWTP Total Project Cost Estimate

		 $66,456,000 

		 $53,008,000 

		 $49,704,000 

		 $41,208,000 



		Total Project Cost Estimate

		 $71,798,400 

		 $58,350,400 

		 $55,046,400 

		 $46,550,400 





Because funding acquisition and design of improvements will generally require approximately three years to complete, the total projected costs in three years (2021), assuming an annual inflation factor of 3%, is shown in Table ES.9.7.


TABLE ES.9.7

Total Project Cost (2021 DOLLARS)

		Item

		Total Cost 


PS #1

		Total Cost 


PS #2

		Total Cost 


PS #3

		 Total Cost 


PS #4



		Collection System Improvements – Phase 1

		 $5,103,000 

		 $5,103,000 

		 $5,103,000 

		 $5,103,000 



		Pump Station Improvements – Phase 1

		 $735,000 

		 $735,000 

		 $735,000 

		 $735,000 



		WWTP Total Project Cost Estimate

		 $72,619,000 

		 $57,924,000 

		 $54,313,000 

		 $45,030,000 



		Total Project Cost Estimate

		 $78,457,000 

		 $63,762,000 

		 $60,151,000 

		 $50,867,000 





ES.10 Financing

Some level of outside funding assistance in the form of grants or low-interest loans will likely be necessary to make the proposed improvement projects affordable for the City of Molalla and its citizens. In evaluating loans, grants, and local programs, the primary objective is to select a program, or a combination of programs, that are most applicable and available for the intended project. It is recommended that the City undertake efforts to secure funding in the form of grants, if available, and low interest loans. To achieve this goal, a “One-Stop” meeting with the funding agencies is recommended as soon as the City establishes a firm commitment as to the schedule and the extent of their capital improvements. An initial “One-Stop” meeting was conducted during the development of this plan. However, once the requirements of the NPDES permit are solidified, additional meetings with funding agencies will be required to facilitate funding requirements for infrastructure improvements. 


A brief description of the major federal and state funding programs that are typically utilized to assist qualifying communities in the financing of infrastructure improvement programs is provided in Section 6. The primary funders of wastewater infrastructure in Oregon are the State Revolving Fund and United States Department of Agriculture (USDA) Rural Development.

Most state and federal grant programs, with which the supply is constantly diminishing, require that the project address a chronic DEQ issued violation or order and meet or exceed a predetermined user fee before the project is eligible for grant funding. Among other evaluation methods, USDA Rural Development evaluates sewer user rates and expects local rates to be at or above that of similar communities before the project is grant eligible. The City’s median household income is also a factor, as grants are typically only available for low income communities. 


Understanding the City’s existing rate structure, the additional costs incurred resulting from future incurred debt retirement, and O&M expenditures associated with impending improvements is necessary. Existing wastewater rates are derived based on a base rate and water consumption. Based on a winter water consumption of 150 gpd per Equivalent Dwelling Unit, or approximately 600 cubic feet of monthly water use, the average residential sewer bill is approximately $57.31/month. The average wastewater rate (residential) as a percentage of the Median Household Income (MHI) $55,534 is 1.2%. Based on a Single Family Residence (SFR) usage rate, the City has 3,272 EDUs. Changes to the City’s rate structure will be required, and a Sewer Rate Study will be prepared to establish rates to sufficiently fund future capital replacement and improvement needs, provide sufficient revenues for Operation and Maintenance, and maintain an adequate reserve fund.

The Dyer Partnership, Engineers & Planners, Inc.
Draft
ES-1

The Dyer Partnership Engineers & Planners, Inc.
Draft
ES-8




SECTION 1:  PROJECT PLANNING





City of Molalla		Section 1

Wastewater Facility and Collection System Master Plan	Project Planning



1.1	Introduction and Location



Purpose

	

The purpose of this Wastewater Facility and Collection System Master Plan (WWFCSMP) is to provide the City of Molalla (City) with a comprehensive wastewater utility planning document. This WWFCSMP provides guidance for the following:



· Identifying potential improvements and management options.



· Repairing aging infrastructure.



· Addressing current sizing needs.



· Serving as a planning document to meet reasonable long-term growth within the City.



· Addressing regulatory requirements for health, sanitation and security.



· Assisting the City in evaluating available funding for financing improvements.



The City’s wastewater collection system consists of approximately 160,299 lineal feet of gravity collection pipes, 4,376 lineal feet of pressure sewer mains, 534 manholes and five pump stations. The City’s wastewater treatment plant is comprised of an influent fine screen, aerated lagoon, two facultative/storage lagoons, tertiary treatment, and disinfection. Effluent is discharged to the Molalla River from November 1st to April 30th. Recycled water is land applied from May 1st to October 31st. 



The City and Oregon Department of Environmental Quality (DEQ) entered into a Mutual Agreement Order (MAO) that establishes a schedule under which the City must bring the wastewater treatment system into National Pollutant Discharge Elimination System (NPDES) Permit compliance. This WWFCSMP is part of the MAO required projects and identifies alternatives for improving the wastewater collection and treatment system. 

	

Objectives



In order to protect the public health and welfare within the planning area and to improve water quality, the overall objectives of this WWFCSMP are to:



· Evaluate the condition of the existing collection system and assess its capacity, identifying current system deficiencies.



· Estimate current and projected wastewater flows and loads from within the current City Urban Growth Boundary (UGB).



· Develop potential wastewater collection system improvements to correct existing problems and to serve existing and future development within the City Limits consistent with DEQ regulations and requirements.



· Fulfill the engineering planning document requirements of the DEQ Clean Water State Revolving Fund (CWSRF), Oregon Business Development Department (OBDD) Infrastructure Finance Authority (IFA), and United States Department of Agriculture (USDA) Rural Development (RD).



· Provide cost estimates and phasing recommendations for the recommended improvements.



· Provide recommendations for improvements to the wastewater treatment facility that will (once in operation) meet the conditions of the NPDES waste discharge permit, comply with Total Maximum Daily Load (TMDL), and provide treatment capacity for future growth. The planning period for this study will be through the year 2043 for these objectives. Municipal treatment and pumping equipment is typically designed for a 20-year life. A longer planning period allows additional time for planning, securing funding, design, and construction, to the facilities before becoming operational. Many improvements last well beyond the 20-year design life.



Previous Studies and Information



The following studies, reports and other sources of information have been used in preparation of this WWFCSMP:



· Consolidated Recycled Water Use Plan, City of Molalla, Oregon (Brown and Caldwell, 2015)



· Comprehensive Plan, Molalla, Oregon (2014)



· Wastewater Treatment Plant Technical Assistance Visit, City of Molalla, Oregon (Paul Kennedy / DEQ, 2013)



· Biosolids Management Plan, City of Molalla, Oregon (Jon Patrick, 2013)



· Wastewater Treatment Plant Improvements, City of Molalla, Oregon (Tetra Tech / KCM, 2007)



· Wastewater Treatment Plant Improvements, City of Molalla, Oregon (Tetra Tech / KCM, 2002)



· Molalla Wastewater Facility Plan (Tetra Tech / KCM, 2000)



· Wastewater System Facility Plan, Review Draft, City of Molalla, Oregon (EAS, 1996)



· Highway 211 Sanitary Sewer Improvements – Bear Creek to Molalla Avenue “As-Built,” City of Molalla, Oregon (DeHaas, 1995)



· Toliver / Bear Creek Sanitary Sewer Diversion “As-Built.” City of Molalla, Oregon (DeHaas, 1991)



· Bear Creek Interceptor “As-Built,” City of Molalla, Oregon (DeHaas, 1988)



· East Main Street Sewer Extension, City of Molalla, Oregon (Westech, 1979)



· Sewage Treatment Plant (Schedule T) and Trunk Sewer (Schedule S), City of Molalla, Oregon (Westech, 1977)



· Sewage Collection System, City of Molalla, Oregon (Clark & Groff, 1954)



Scope of Study



The scope of the City of Molalla WWFCSMP is intended to address problems and deficiencies within the collection system and at the WWTP, and to comply with the applicable requirements of the DEQ. 



This report is developed in accordance with the guidelines set forth in “Preparing Wastewater Planning Documents and Environmental Reports for Public Utilities Financed by Infrastructure Finance Authority, Oregon Department of Environmental Quality, Rural Community Assistance Corporation, and United States Department of Agriculture.” A brief summary of the scope of this study is outlined below:



· Study Area Characteristics. Study area characteristics were identified; they include both physical and socioeconomic conditions. City population and land use are addressed and projected into the future.



· Basis of Planning. Applicable regulatory requirements were identified and addressed, including the City’s MAO with DEQ, management plans, current and future treatment criteria, and discharge standards. The present design capacity of the City's conveyance system and treatment plant was estimated to assess the present and future operation of wastewater facilities.



· Future Design Conditions and Considerations. Wastewater characteristics were identified in terms of loads, flows, and strength during various times of the year. Future characteristics were projected to establish capacity requirements. Flows were addressed for both dry period and wet period conditions, and unit design values were established. Future wastewater characteristics were projected.



· Existing System Evaluation. Existing wastewater facilities were investigated in detail. Data was collected on the existing wastewater collection and treatment systems from such sources as operating records, conversations with City Staff, onsite investigation, maps, as-built records and other pertinent documentation. Existing facilities were evaluated in terms of location, sizing, capacity, condition, limitations, and performance. Consideration was given to the manner in which existing facilities could be utilized in the future. The Infiltration and Inflow (I/I) contribution to the wastewater flow was evaluated based on past and recent I/I investigations and historic plant operating data.



· Evaluate Improvement Alternatives. Alternatives were identified for conveyance and treatment. Unfeasible options were dismissed, and a limited number of selected alternatives were established and evaluated in detail.



· Recommendations and Capital Improvement Plan. A recommended plan was formulated which will enable the City to meet the present and future demands and requirements of their wastewater facilities. This plan includes preliminary design data, capital improvement and operational costs, a project schedule, and a preliminary financing strategy.



Authorization



The City of Molalla authorized Project Delivery Group, LLC to proceed with this Wastewater Facility and Collection System Master Plan in August of 2017. Project Delivery Group, LLC engaged the services of The Dyer Partnership to lead this effort. 





Location and Limits



The City of Molalla is a fast growing rural community located in the southwest section of Clackamas County. The City is approximately 14 miles south of Oregon City via State Highway 213, approximately 25 miles northeast of Salem, and approximately 27 miles southeast of Portland. The surrounding area around the City of Molalla is generally used for agricultural purposes. 



Highway 213 runs north-south through the western end of the City, and Highway 211 runs east-west through the midsection of the City. Bear Creek, a tributary of the Pudding River, flows west and is located immediately south of the City. The Molalla River is located about a mile east of the City’s current urban growth boundary (UGB). Figure 1.1.1 illustrates the location of the City.



FIGURE 1.1.1

CITY LOCATION
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The City of Molalla owns and operates its own municipal wastewater collection and treatment system. The system consists of a gravity flow collection system with five pump stations and a wastewater treatment plant. The service area for this study is defined by the land use plan map, as defined in the City’s 2014 Comprehensive Plan. The Comprehensive Land Use Plan Map is illustrated in Figure 1.1.2. The City currently serves most of the constituents within the existing City limits and anticipates the expansion of the City limits through property annexation. This study is based on 20-year population projections and realistic UGB growth possibilities furnished by the City.


FIGURE 1.1.2 

PLANNING AREA




Land Use



The City of Molalla’s most recent Comprehensive Plan was published in 2014. A copy of the City’s zoning map, as published in the 2014 Comprehensive Plan, is included in Appendix B. The City is primarily zoned residential, with a downtown commercial center and an industrial area to the south and southwest. 



1.2	Environmental Resources 



The following provides information about the environmental resources in and around the City of Molalla. 



Climate



The Molalla area has a temperate maritime climate with dry, moderately warm summers and wet, mild winters. The prevailing winds are from the west and northeast in the summer and from the south and the southwest in the winter. Periods of easterly winds bring cold, clear weather in winter and exceptionally dry, hot weather in the summer. About 60 percent of the annual precipitation occurs from November through February while only about 10 percent occurs from June through September. Winter temperatures below 10 degrees and summer temperatures above 100 degrees are infrequent. Snowfall records are not kept for the City of Molalla, however Salem is the nearest City where records are kept. Salem averages 6.2 inches of snow per year.



Precipitation data was obtained from National Oceanic and Atmospheric Administration (NOAA) National Centers for Environmental Information. The mean annual precipitation for Station USC00355681 from 1981 to 2010 is 47.41 inches. The wettest month is typically November (7.04 inches), followed closely by December (6.9 inches). Precipitation data is included in Appendix B. 



Historical Resources 



William Russell took up the first land claim in 1840. The fertile soil, ample water and rich grasses of the

Willamette Valley soon lured other settlers to follow. Soon the land, once the favorite hunting ground of the Native American, was under cultivation. Ten years later on April 9, 1850, the first Post Office was established near the present site of Liberal, approximately three miles to the north of the City. The Post Office was discontinued at Liberal in 1851. Records do not give the exact location, but it is assumed on

December 7, 1868 the Post Office was reestablished in the City of Molalla.



Legend has it that two pioneer trails, east-west and north-south, met at the present intersection of

Molalla Avenue and Main Street, and naturally by 1856 the Molalla area was a thriving agricultural center with the first school and a general store opening a year later. The City of Molalla developed rapidly as an important trade center and later, as a lumber manufacturing town.



The year 1913 seemed to be the magical year for the Molalla area; the first railroad, the Willamette Valley Southern, steamed through town. With the railroad came a new Post Office, a new school, and the first weekly newspaper. The first Molalla Buckeroo was held in 1913, the year the City incorporated.



The name “Molalla” has had many different spellings over the years, and there are a number of theories as to its origin. William Hatchette “Uncle Billy” Vaughan, a pioneer of 1885, claimed that the name originated from two Chinook Indian words, “moolek” for elk and “olilla” for berries, both plentiful in the mountain region during that time. Whatever the case, the 27 different spellings have evolved into one and the community has settled on the spelling “Molalla”.

Topography



The topography is level to gently sloping land with the center of the City (the intersection of Highway 211 and Molalla Avenue) at an elevation of approximately 375 feet. Elevations within the City range from approximately 300 feet to 420 feet. Ground slopes range from nearly flat to ten percent. Steeply sloped areas within the current City of Molalla UGB are limited to stream embankments within riparian areas, and have very little impact on buildable land supply. However, an escarpment south of the current UGB includes slopes of 25 percent or greater, which is a consideration for long range planning analyses. A general terrain map is included in Appendix B. 



Soils



Predominant soils in the study area are alluvial silt deposits of the Concord-Clackamas-Amity and Briedwell associations. These soils have high seasonal water tables and a depth of hard rock of 20 to 40-inches or more. Although classified as silts, these soils contain areas of clay, gravel, or loam and are somewhat poorly drained. Septic tank limitations in the area are classified as moderate to severe. The soils, however, are classified as having fair stability for building sites with slight to moderate restrictions. A Natural Resources Conservation Service (NRCS) soil map for the proposed service area is included in Appendix B. 



Water Resources



In the City of Molalla, urban natural resources such as fish and wildlife habitat and riparian vegetation, are associated with significant wetlands and stream corridors. Wetlands are one of the most biologically productive components of the environment. Their functions and value include water quality improvement, fish and wildlife habitat, flood control, point of entry for groundwater discharge, shoreline anchoring, and erosion control.



In 2001, the City completed a Local Wetland Inventory (LWI) and riparian assessment that describes and maps significant wetlands and streams within the City’s UGB. The LWI was approved by the Oregon Department of State Lands (DSL) in March of 2004. Most significant wetlands are associated with the creeks and natural drainage ways described below.



As shown on LWI maps in Appendix B, the City of Molalla UGB area has three drainage basins:



· The northeastern portion of the UGB is within the Molalla River basin; drainage from this basin flows northeastward via a natural drainage way to the Molalla River.



· The central portion of the UGB is within the Creamery Creek basin; Creamery Creek flows diagonally from the southeast to the northwest before reaching the Molalla River north of the UGB.



· The southern portion of the UGB is within the Bear Creek basin. Bear Creek joins Kaiser Creek (located south of the UGB) to flow to the Pudding River many miles to the west.



Because the LWI addressed wetlands within the existing UGB, it did not include two large concentrations of hydric soils located northeast and east of the UGB on predominantly Class IV agricultural soils. These “farmed” wetlands are located along Vaughn Road northeast of the current UGB, and generally south of Feyrer Park Road east of the UGB. Local wetland inventory maps are included in Appendix B. 



Flooding



Flood hazards are shown on Federal Emergency Management Agency (FEMA) maps. These maps show the floodway, 100-year floodplain, and 500-year floodplain associated with the Molalla River.



Protection of riparian areas associated with Molalla’s creeks will also protect nearby development from periodic flooding. See Appendix B for the Flood Insurance Rate Map (FIRM). 



There are no designated floodplains in the City of Molalla, but Bear Creek lies within the UGB. Bear Creek’s floodplain has not been identified because it was outside corporate limits when the US Army Corps of Engineers last mapped floodplains in Oregon. 



Seismic and Fault Hazards



Oregon is located within the circum-Pacific belt of crustal instability along with California, Washington, British Columbia and Alaska. All of these states and provinces, which border the Pacific Ocean, have received violent earthquake shocks in recent years. Since 1841, the State of Oregon has experienced 167 earthquakes and of these, 47 were centered in the Portland vicinity. The Molalla area experienced an earthquake in March of 1993 with a magnitude of 5.7 centered approximately 13 miles southwest of the City.



Economic Conditions



The City of Molalla’s economy was historically based on logging and agriculture, but with the decline of the timber industry, the City is focusing on commerce. Major employers include Molalla River School District, Brentwood Industries, and RSG Forest Products. Tourism is also playing a role in the City’s efforts to diversify. 



Despite hardships resulting from the retraction of the timber industry, the Molalla area remains an attractive location to reside. The City of Molalla is located near numerous recreational activities, and has become a bedroom community to the Portland and Salem areas. However, the City’s policy objective is to improve its jobs to housing balance and regain its status as an independent economic region rather than a bedroom community.



The 2011-2015 American Community Survey 5-Year Median Household Income (MHI) estimate is $55,534 (+ $3,655). The 5-Year mean household income estimate is $64,447 (+ $4,896). The MHI for the State of Oregon is $51,243 (+ $271). 



Energy Production and Consumption



No major energy resources have been identified in the Study Area. Energy consumption is expected to increase within the Study Area due to population growth during the planning period. Portland General Electric (PGE) provides electrical energy to the City of Molalla.



1.3	Population Trends



[bookmark: _Toc417292645]An accurate population forecast is required to determine wastewater flow projections through the end of the 20-year study period. Population forecasts are important in that they influence infrastructure sizing requirements. If the 20-year population forecast is severely underestimated or overestimated, the wastewater system will struggle to perform in compliance with permit requirements. Oversized systems result in excess spending, higher operational costs, and increased oversight requirements. Undersized systems create hydraulic and biological limitations. 



The City anticipates growth consistent with historical trends. Population growth has been strong in the City of Molalla, averaging 4.0 percent annually over the last 20 years, slightly higher than the 50 year average of 3.4 percent annual growth. The population increased steadily from 1970 to 2000, averaging approximately 70 persons per year. Population increases jumped from 1990-2010, averaging around 200 persons per year. Based on building permit data, this jump in population growth may be largely due to the housing boom from 2000 to 2007, with an average of 72 new permits issues each year. In the latter part of the last decade, building activity declined dramatically, with an average of only 18 new permits issued annually from 2008 to 2010. Overall, there is a low supply of developable residential land in the City of Molalla.



Projections are generally based upon the extrapolation of past trends from an area or region. While history may not repeat itself, it serves as an initial basis for population projections. Key factors that influence population projections include:  growth in surrounding communities, available developable land, and job opportunities. In general, northwest Oregon is experiencing strong growth, particularly in Portland and surrounding communities. Communities around the Portland Metro area are experiencing overflow as people seek rural living but within a reasonable commute to Portland’s economy and job opportunities. The City of Molalla is therefore positioned to experience considerable growth.



Population data derived from Portland State University (PSU) Population Research and Census Center is summarized in Figure 1.3.1 and Table 1.3.1.



FIGURE 1.3.1

HISTORICAL AND PROJECTED POPULATION 











TABLE 1.3.1

PSU POPULATION FORECAST 



		Year

		Population1

		AAGR2



		[bookmark: _GoBack]2017

		9,939

		3.2%



		2020

		10,652

		2.4%



		2025

		11,948

		2.4%



		2030

		13,314

		2.3%



		2035

		14,705

		2.1%



		2040

		16,118

		1.9%



		2043

		16,977

		1.8%



		2045

		17,549

		1.7%





Notes: 

1. City of Molalla population forecast prepared by Population Research Center, PSU, June 30, 2017.

2. Average Annual Growth Rate (projected). 



The anticipated time needed to complete the facilities plan, secure financing, and complete design and construction is five years. Referenced from the base year of 2018, the recommended planning year is 2043. The City of Molalla population projection for the year 2043 is 16,977. 



1.4	Community Engagement



Community engagement provides the opportunity for the system owners (local citizens) to meaningfully participate in development and to provide guidance on implementation and management of their wastewater system. 



Goals of community engagement include:  1) develop an understanding of the environmental issues; 2) define regulatory requirements; 3) present design development information; 4) collaborate in developing solutions; and 4) review funding/revenue strategies for a recommended plan. 



Various community engagement opportunities occur during the planning process to inform and receive feedback about the project from the public, regulatory agencies and stakeholders. Goals are to identify community issues of concern, and share information utilized to develop recommendations. Feasible feedback from the stakeholders is incorporated into the management of the wastewater system. The community engagement opportunities include:



· Local agency and jurisdictional briefings.



· News releases in the local newspaper.



· Project fliers distributed during a monthly utility billing cycle.



· Articles posted on the City's web page.



· Hosting a public stakeholders meeting.



· Adoption of the WWFCSMP through a public Planning Commission meeting and City Council meeting.

Two advisory groups (Technical Advisory Committee and Project Advisory Committee) were also formed to facilitate the development of the plan and to ensure that the plan is developed in the best interests of the community. Representatives for the Technical Advisory Committee (TAC) and the Project Advisory Committee (PAC), along with the members of the project management team are listed below. 



Technical Advisory Committee

· Dan Huff, City of Molalla

· Aldo Rodriguez, City of Molalla

· Andy Peters, City of Molalla

· Frank Schoenfeld, City of Molalla

· Karen Buerhig, Clackamas County

· Mike Pinney, Oregon DEQ

· Mike Penunuri, Molalla Fire District

· Matt Lacy, Molalla River School District

· Jennifer Donnelly, Oregon Department of Land Conservation and Development



Project Advisory Committee

· Elizabeth Klein, Molalla City Council

· Cindy Dragowski, Molalla City Council

· Rae Lynn Botsford, Molalla Planning Commission

· Bill Taylor, Molalla River Watch Council

· Anna Ranking, Pudding River Watershed Council

· Nathan Williams, Member



Project Management Team

· Gerald Fisher, City of Molalla

· Steve Major, The Dyer Partnership

· Ryan Quigley, The Dyer Partnership
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SECTION 2:  EXISTING FACILITIES



City of Molalla		Section 2

Wastewater Facility and Collection System Master Plan	Existing Facilities





2.1	Location Map



The location of the City’s major wastewater collection system components, including pump stations and force mains, is shown on Figures 2.3.1 and 2.3.2, on the following pages. The City’s collection system consists of approximately 160,299 lineal feet of gravity collection pipes, 4,376 lineal feet of pressure sewer mains, 534 manholes, and five pump stations. 



2.2	History



1955	The City of Molalla’s original sewer system and wastewater treatment plant were constructed to replace malfunctioning individual septic systems. The wastewater treatment facility was located south of Toliver Road, and treated effluent was discharged to Bear Creek. Over time, the collection system was expanded to serve the City’s growing population. 



1980	Due to population growth and the overall age of the treatment facility, the original facility was abandoned and replaced with a new WWTP, located approximately half a mile east of the original facility. 



2000	A new effluent pump station and effluent/irrigation force main was installed, along with a new emergency generator. 



2002	Major Wastewater Treatment Plant (WWTP) upgrades included the construction of a new headworks, new transfer pump station, and the extension of irrigation supply lines. 



2006	In response to increasing wastewater flows and insufficient flow to provide adequate dilution in Bear Creek (former Outfall 001), the original outfall was abandoned and a new outfall was relocated to the Molalla River at approximately River Mile (RM) 20.



2007	To address the ongoing issue with suspended solids, another Dissolved Air Flotation (DAF) unit was installed, and four new gravity filters were constructed to replace two older and problematic units. The chlorine contact basin was also relined. 



2018	The City entered into a Mutual Agreement Order MAO with the Oregon Department of Environmental Quality (DEQ) for recurring permit violations. The MAO establised a schedule and interim compliance level for operating the WWTP while working to correct the system deficiencies. 



Table 2.2.1 summarizes the age of major unit process components, as compared with the expected service life based on industry standards. Concrete structures at wastewater treatment facilities generally have a service life of 50 years. Mechanical and electrical components are typically assigned an expected life of 20 years. 















TABLE 2.2.1

CITY OF MOLALLA WWTP COMPONENT AGE AND EXPECTED LIFE



		Facility

		Component

		Year Installed

		Age (years)

		Expected Useful Life (years)



		Headworks1

		Structure

		2002

		15

		50



		 

		Mechanical Equipment

		2002

		15

		20



		 

		Electrical 

		2002

		15

		20



		 

		 

		 

		 

		 



		Aeration Basin 

		Asphalt-Concrete Liner

		1980

		37

		50



		 

		Mechanical Equipment

		2017

		0

		20



		 

		Electrical 

		1980

		37

		20



		 

		 

		 

		 

		 



		Transfer Pump Station

		Structure

		2002

		15

		50



		 

		Mechanical Equipment

		2002

		15

		20



		 

		Electrical 

		2002

		15

		20



		 

		 

		 

		 

		 



		Dissolved Air Flotation Unit #1

		Structure

		1980

		37

		50



		 

		Mechanical Equipment

		1980

		37

		20



		 

		Electrical 

		1980

		37

		20



		 

		 

		 

		 

		 



		Dissolved Air Flotation Unit #2

		Structure

		2007

		10

		50



		 

		Mechanical Equipment

		2007

		10

		20



		 

		Electrical 

		2007

		10

		20



		 

		 

		 

		 

		 



		Gravity Filters

		Structure

		2007

		10

		50



		 

		Mechanical Equipment

		2007

		10

		20



		 

		Electrical 

		2007

		10

		20



		 

		 

		 

		 

		 



		Effluent Pump Station

		Structure

		2000

		17

		50



		 

		Mechanical Equipment

		2000

		17

		20



		 

		Electrical 

		2000

		17

		20



		 

		 

		 

		 

		 



		Standby Generator

		Structure

		2000

		17

		50



		 

		Mechanical Equipment

		2000

		17

		20



		 

		Electrical 

		2000

		17

		20



		 

		 

		 

		 

		 



		Discharge Monitoring Structure 

		Structure

		2006

		11

		50



		 

		Mechanical Equipment

		2006

		11

		20



		 

		Electrical 

		2006

		11

		20



		 

		 

		 

		 

		 



		Chlorine Contact Basin

		Liner

		2007

		10

		50





1. The influent screen underwent a major rebuild during the development of this plan. 



The following sections include more detailed descriptions and analyses of each component of the wastewater system, including capacity, performance, and operation and maintenance issues.





2.3	Condition of Existing Facilities



Existing Collection System



History



Prior to 1955, the City’s sewer system had approximately 3,700 feet of 6-inch and 8-inch piping and 10 manholes. Before 1955 collection lines were manufactured out of open-jointed concrete pipe. In 1955, an additional 47,200 feet of 8-inch to 15-inch diameter piping (PVC and asbestos cement) was installed. The main trunk sewer to the original treatment plant was a 15-inch diameter line, primarily along Toliver Road. 



When the existing treatment plant was constructed in 1980, the main trunk sewer line was extended along Toliver Road to the WWTP. The trunk line was predominantly 12-inch and 15-inch piping with a 21-inch diameter section immediately before the WWTP. In 1988, the 15-inch Bear Creek sewer interceptor was constructed from the upstream end of the 21-inch truck line southeast along Bear Creek. The interceptor sewer was extended in 1995 with a 12-inch line from Bear Creek east along Highway 211 to Molalla Avenue. The sewer south of Highway 211 and west of Grange Street was intercepted and routed along this trunk line. The remaining system continues to flow to the original trunk line along Toliver Road. Other improvements to the collection system, over time, mainly included the addition of 8-inch sewers and lift stations to serve new subdivisions. 



During the late 1970s and 1980s, the City invested considerable funding towards eliminating Infiltration and Inflow (I/I). The work included video inspections, testing, grouting, replacing some services, and replacing some 8-inch collection lines. At the time, the City reported a short term reduction in wet weather flows. As time has elapsed, the City’s collection system has continued to exhibit excessive infiltration and inflow. 



Existing Collection System Inventory



Most of the collection system consists of standard gravity sewers. An inventory of the existing collection system is provided in Table 2.3.1. Existing collection system maps are shown in Figures 2.3.1 and 2.3.2, on the following pages. 




FIGURE 2.3.1 

EXISTING COLLECTION SYSTEM 


FIGURE 2.3.2 

EXISTING COLLECTION SYSTEM (CONT.)


TABLE 2.3.1

WASTEWATER COLLECTION SYSTEM INVENTORY, PIPE AGE, AND PIPE TYPE



		Item

		Item Description

		Unit

		Quantity1



		1

		4" Sanitary Sewer Line

		FT

		1,861



		2

		6" Sanitary Sewer Line

		FT

		8,104



		3

		8" Sanitary Sewer Line

		FT

		114,618



		4

		10" Sanitary Sewer Line

		FT

		8,490



		5

		12" Sanitary Sewer Line

		FT

		12,192



		6

		15" Sanitary Sewer Line

		FT

		14,291



		7

		18" Sanitary Sewer Line

		FT

		28



		8

		21" Sanitary Sewer Line

		FT

		715



		9

		24" Effluent Force Main

		FT

		27,158



		10

		Manholes

		EA

		534



		11

		Cleanouts

		EA

		95



		12

		Pump Stations

		EA

		5





1. Based on City GIS data (September 2017).



		Pipe Age2



		< 10 yrs

		10 – 20 yrs

		20 – 30 yrs

		30 – 40 yrs

		40 – 50 yrs

		> 50 yrs



		8,046.7 ft

		43,641 ft

		29,340.9 ft

		14,793.6 ft

		15,568 ft

		53,210.8 ft







		Pipe Type2



		AC

		ASTM D 3034 SDR 35

		Concrete

		CSP

		Other PVC



		4,182.5 ft

		76,999 ft

		70,101.9 ft

		2,398.6 ft

		10,919.1 ft





2. Based on City GIS data (April 2018).



Collection System Basins



The City’s collection system is divided into two major basins; Toliver and Bear Creek. The Toliver Basin (TL) is located along Toliver Road, beginning from the WWTP, and includes the main trunk interceptor. The Bear Creek Basin (BC) originates at the WWTP, and follows Bear Creek until it intersects with Woodburn-Estacada Highway. Figure 2.3.3 and 2.3.4 illustrate the sewer basin map. Table 2.3.2 lists the number of manholes, number of cleanouts, and acres served for each basin. 































TABLE 2.3.2

WASTEWATER COLLECTION SYSTEM BASIN DATA



		Basin ID

		Manhole Count

		Cleanout Count

		Acres Served



		Toliver Trunk



		TL Basin

		49

		2

		124.87



		  TL_Sub basins

		27

		5

		63.93



		TL TOTAL

		76

		7

		188.8



		TL_A Basin

		31

		3

		110.72



		  TL_A1 Sub basin

		10

		3

		10.25



		  TL_A2 Sub basin

		8

		3

		22.27



		TL_A TOTAL

		49

		9

		143.24



		TL_B

		32

		4

		81.6



		TL_C Basin

		38

		8

		150.61



		  TL_C1 Sub basin

		7

		0

		8.08



		  TL_C2 Sub basin

		19

		1

		23.75



		TL_C TOTAL

		64

		9

		182.44



		TL_D 

		16

		7

		41.02



		TL_E 

		10

		3

		12.92



		TL_F 

		22

		4

		76.95



		Bear Creek Trunk



		BC Basin

		26

		8

		45.21



		BC TOTAL

		26

		8

		45.21



		BC_A Basin

		47

		7

		115.85



		  BC_A1 Sub basin

		16

		3

		14.45



		  BC_A2 Sub basin

		2

		3

		5.47



		  BC_A3 Sub basin

		21

		12

		41.02



		  BC_A4 Sub basin

		5

		0

		7.63



		  BC_A5 Sub basin

		5

		0

		6.14



		BA_A TOTAL

		96

		25

		190.56



		BC_B 

		20

		1

		31.35



		BC_C Basin

		87

		12

		130.84



		  BC_C1 Sub basin

		36

		6

		40.02



		BC_C TOTAL

		123

		18

		170.86



		Grand Total

		534

		95

		1,164.95








FIGURE 2.3.3

WASTEWATER COLLECTION SYSTEM BASIN SCHEMATIC


FIGURE 2.3.4

WASTEWATER COLLECTION SYSTEM BASIN MAP






Sub Basin TL_A

Sub basin TL_A is located in the southeast corner of town, and receives flow from sub basin TL_A1 and TL_A2. Sub basin TL_A conveys wastewater to the main trunk sewer along Toliver Road and extending to Grange Avenue. Sub basin TL_A has a total area of about 143 acres. 



Sub basin TL_A1 serves the Alyssa Meadows subdivision, which consists of 21 residential lots. Wastewater from the Alyssa Meadows subdivision flows by gravity to the Alyssa Meadows pump station, where it is pumped to sub basin TL_A. Sub basin TL_A2 serves the Sunrise Acres subdivision, which consists of 32 residential lots. Wastewater from the Sunrise Acres subdivision is conveyed by gravity to the Sunrise Acres pump station, before being pumped to sub basin TL_A.



Sub Basin TL_B

Sub basin TL_B is located in the east side of town, and drains into the main truck sewer along Toliver Road that extends to Heintz Street. Sub basin TL_B is bound to the south by East Main Street, to the north by Shirley Street, and to the west by Grange Avenue. Sub basin TL_B serves a total area of approximately 82 acres. 



Sub Basin TL_C

Sub basin TL_C is located in the northeast corner of town, and receives flow from sub basin TL_C1 and TL_C2. Sub basin TL_C conveys wastewater by gravity to the main trunk sewer along Toliver Road that extends to Heintz Street. Sub basin TL_C has a total area of about 182 acres. 



Sub basin TL_C1 serves the Molalla River Estates, a subdivision consisting of 37 lots. Wastewater from Molalla River Estates flows by gravity to the Molalla River Estates Pump Station, where it is pumped to sub basin TL_C. Sub basin TL_C2 serves the Shel-Mar Acres subdivision, which consists of 98 residential lots. Wastewater from the Shel-Mar Acres subdivision is conveyed by gravity to the Shel-Mar Acres Pump Station, before being pumped to sub basin TL_C.



Sub Basin TL_D

Sub basin TL_D serves residences along Kennel Avenue and Molalla Avenue, and conveys raw wastewater to the main trunk sewer along Hientz Street. Sub basin TL_D encompasses a total area of about 41 acres. 



Sub Basin TL_E

Sub basin TL_E is a small sub basin that serves an area along Creamery Creek Lane and Toliver Court. Sub basin TL_E conveys raw wastewater to the main trunk sewer along Toliver Road. This sub basin serves a total area of about 13 acres.



Sub Basin TL_F

Sub basin TL_F is located in the center of town and serves the area around Leroy Avenue and Ridings Avenue. Sub basin TL_F conveys raw wastewater by gravity to the main trunk sewer along Toliver Road. Sub basin TL_F is about 77 acres. 



Sub Basin BC_A

Sub basin BC_A is located along Main Street, and receives wastewater from sub basin BC_A1, BC_A2, BC_A3, BC_A4, and BC_A5. Sub basin BC_A serves a total area of approximately 191 acres. Wastewater from users within sub basin BC_A1 flows by gravity to a pump station located at the south end of South Molalla Avenue. Wastewater from the South Molalla Avenue pump station is conveyed to sub basin BC_A. Sub basin BC_A2, BC_A3, BC_A4, and BC_A5 flow by gravity into sub basin BC_A. 



Sub Basin BC_B

Sub basin BC_B is located in the southwest part of town, and conveys wastewater by gravity to the Bear Creek interceptor sewer. Sub basin BC_B serves users along Industrial Way and Commercial Parkway. Sub basin BC_B has a total area of about 31 acres. 



Sub Basin BC_C

Sub basin BC_C is located to the north of town, and receives wastewater from sub basin BC_C1. Sub basin BC_C is about 171 acres, and conveys wastewater directly to the Bear Creek interceptor sewer. Sub basin BC_C1 is about 40 acres. Wastewater from Sub basin BC_C1 flows by gravity into sub basin BC_C. 



Infiltration and Inflow



Infiltration and Inflow (I/I) is a problem affecting many sanitary sewer systems. Inflow and infiltration is defined as groundwater and rainwater that enters a sanitary sewer collection system creating many wastewater related problems. Rain induced sewer flows hydraulically overload Molalla’s wastewater treatment plant, increase the cost of operations, and cause regulatory compliance issues. 



Infiltration and inflow can also cause flows to exceed the capacity of pipes, thereby compromising the collection system. Excess flows can wash out soil from around pipes, erode larger holes in the pipe walls, generate sinkholes, create rodent dens, precipitate line collapses, and cause service line backflow problems. Sand and rock washed into a collection system with I/I exacerbates collection system hydraulic problems by further reducing line capacities, creating line blockages, and increasing the wear on pumps that are relied upon to convey sewage to the treatment plant.



Infiltration and inflow can be an escalating problem that, left unchecked over time, will generate increasingly higher sewer flows. Eventually I/I can become so severe that lower system piping, pump stations, and treatment plants cannot adequately convey or handle the rainfall induced flows. Ultimately, raw wastewater is either exfiltrated or bypassed into the surrounding environment. 



Smoke Testing



Smoke testing was performed by The Dyer Partnership Engineers & Planners, Inc. (October, 2017) to identify potential deficiencies that allow I/I into the collection system. A copy of the Smoke Test Report (October, 2017) is provided under separate cover. Smoke testing identifies several deficiencies that can contribute significantly to I/I rates, including: catch basins and roof drains tied to the sewer system, leaks in main and lateral sewer lines, leaky cleanouts, and faulty manholes. 



Detailed, individual smoke test reports were developed to document each instance of smoke exiting from abnormal areas. Each smoke test report includes a photograph of the observed smoke, a hand drawn map of the location of the smoke, a written description of the source of the smoke, and other pertinent information. The ultimate and intended purpose of smoke testing is to assist the City in establishing prioritized repairs in problem areas that provide a high rate of return relative to I/I removal. 



Smoke testing was performed from October 16 through October 18, 2017. The smoke testing was successful in identifying several areas of potential I/I. Table 2.3.3 lists the type and quantity of deficiencies that were identified by the presence of smoke. Table 2.3.4 correlates the types of deficiencies with the individual smoke test reports. Figure 2.3.5 illustrates the quantity and percentage of deficiency type. Tables and figures can be cross-referenced with the Smoke Testing Maps, provided in the Smoke Test Report, to show which sewer lines were tested, and the location of each deficiency discovered. 







TABLE 2.3.3

SMOKE TESTING NUMBER AND TYPE OF DEFICIENCIES



		Type of Deficiency

		Deficiency Code

		Number of Issues



		Leaking Service Lateral

		LSL

		19



		Leaking Main Line

		LML

		2



		Catch Basin

		CB

		26



		Leaking Manhole

		LMH

		44



		Open Cleanout

		OCO

		107



		Plugged House Vent

		PHV

		1



		Roof Drain

		RD

		9



		

		TOTAL DEFICIENCIES

		208







FIGURE 2.3.5

SMOKE TESTING RESULTS SUMMARY

NUMBER OF VIOLATIONS BY TYPE









































TABLE 2.3.4

REPORT NUMBERS ACCORDING TO DEFICIENCY TYPE



		Deficiency Type

		Deficiency Code

		Smoke Test Report Number



		Plugged House Vent

		PHV

		3-20

		

		

		



		Catch Basin

		CB

		1-14

		1-33

		2-1

		2-17



		

		

		2-19

		2-31

		2-42

		2-45



		

		

		2-57

		2-59

		2-61

		3-16



		

		

		4-17

		4-33

		4-35

		



		Leaking Main Line

		LML

		1-25

		2-47

		

		



		Roof Drain

		RD

		1-23

		1-40

		1-55

		2-18



		

		

		2-36

		3-40

		4-12

		4-22



		

		

		4-29

		

		

		



		Leaking Manhole

		LMH

		1-1

		1-2

		1-4

		1-5



		

		

		1-16

		1-19

		1-20

		1-21



		

		

		1-22

		1-26

		1-29

		1-30



		

		

		1-39

		2-3

		2-6

		2-14



		

		

		2-16

		2-21

		2-24

		2-29



		

		

		2-34

		2-35

		3-1

		3-2



		

		

		3-3

		3-8

		3-15

		3-18



		

		

		3-23

		3-26

		3-32

		3-34



		

		

		3-35

		4-1

		4-2

		4-3



		

		

		4-4

		4-5

		4-9

		4-13



		

		

		4-18

		4-19

		4-23

		4-24



		Leaking Service Lateral

		LSL

		1-11

		1-28

		1-32

		1-38



		

		

		1-42

		1-48

		1-50

		1-52



		

		

		2-2

		2-13

		2-15

		2-39



		

		

		3-7

		3-39

		3-42

		4-14



		

		

		4-26

		4-31

		4-34

		



		Open Cleanout

		OCO

		1-3

		1-6

		1-7

		1-8



		

		

		1-9

		1-10

		1-12

		1-13



		

		

		1-15

		1-17

		1-24

		1-27



		

		

		1-31

		1-32

		1-34

		1-35



		

		

		1-36

		1-37

		1-38

		1-41



		

		

		1-43

		1-44

		1-45

		1-46



		

		

		1-47

		1-49

		1-50

		1-51



		

		

		1-53

		1-54

		2-4

		2-5



		

		

		2-7

		2-8

		2-9

		2-10



		

		

		2-11

		2-12

		2-20

		2-22



		

		

		2-23

		2-25

		2-26

		2-27



		

		

		2-28

		2-30

		2-32

		2-33



		

		

		2-37

		2-38

		2-40

		2-41



		

		

		2-43

		2-44

		2-46

		2-48



		

		

		2-49

		2-50

		2-51

		2-52



		

		

		2-53

		2-54

		2-55

		2-56



		

		

		2-58

		2-60

		2-62

		2-63







TABLE 2.3.4 (CONT.)

REPORT NUMBERS ACCORDING TO DEFICIENCY TYPE



		Deficiency Type

		Deficiency Code

		Smoke Test Report Number



		Open Cleanout

		OCO

		3-4

		3-5

		3-6

		3-9



		

		

		3-10

		3-11

		3-12

		3-13



		

		

		3-14

		3-17

		3-19

		3-20



		

		

		3-21

		3-22

		3-24

		3-25



		

		

		3-27

		3-29

		3-30

		3-31



		

		

		3-33

		3-36

		3-37

		3-38



		

		

		3-41

		4-6

		4-7

		4-8



		

		

		4-10

		4-11

		4-15

		4-16



		

		

		4-21

		4-25

		4-27

		4-28



		

		

		4-30

		4-32

		4-36

		







Other deficiencies, outside of the above categories, are summarized below:



· 1-18. Smoke was exiting from a communication box located in front of telephone pedestal #127.

· 3-28. Smoke was exiting from a vault in the parking lot west of car wash. 

· 4-20. Floor drains at Les Schwab Tire Center were connected to the gravity sewer. 



Flow Mapping



Field investigations were performed on January 29, 2018 to determine the quantity and sources of extraneous water that enters Molalla’s sewer collection system. Potential sources of infiltration include: manhole joint failure, manhole channel defects, cracks in pipes, pipe joint failures, leaking pipe penetrations, and root intrusions. Potential sources of inflow include storm drains, roof drains, and contributions from manhole lids or open clean-outs. 



Flow measurements consisted of instantaneous water depth recording using “Flow Poke” equipment at incoming pipe segments within manholes as well as general observations.  Flow measurements were conducted by two crews of two persons each. Crews moved from manhole to manhole in as short a time as possible between 10:30 P.M. and 5:00 A.M. when domestic and commercial sewage contributions were negligible.



Flow measurements were taken at strategically selected manholes by using portable Flow Poke equipment.  These meters allowed the flow mapping teams to take instantaneous measurements without physically entering the manhole.  The flow meter measures water depth across a V-notch weir and can be used for pipes up to 12-inches in diameter.  Accuracy is plus or minus five percent for flows up to 640 gallons per minute (gpm).  This accuracy is considerably higher than having to physically measure the water depth, as was done prior to the invention of the portable flow meter. When flows were encountered that were less than 5 gpm, no further investigation was performed in the upstream collection system.



By determining the relative increases in measured flow between manhole sections, problem areas were identified and prioritized.  The flow poking indicated a number of deficiencies that need to be addressed. The I/I Flow Mapping report, including flow mapping results are provided under separate cover. The findings are summarized as follows: 

 



Flow Poking Findings



· Excess flow of 24 gpm along Fenton Avenue from TL_B_19 to TL_B_22, and including TL_B_21 to TL_B_24 along Kimberly Court. 

· Excess flow of 32 gpm along Patrol St. from TL_B_2 to TL_B_27.

· Manhole TL_B_2 has leakage.

· Excess flow of 80 gpm from TL_5 to TLA_48 along Grange Avenue, from TL_A_48 to TL_A_30 along E Main Street, and along Lola Avenue from TL_A_33 to TL_A_22.

· Manhole TL_A_30 has leakage. 

· Excess flow of 14 gpm from TL_A_22 on East 2nd to TL_A_18 on Eckerd Avenue.

· Excess flow of 18 gpm from TL_A_18 to TL_A_16 along Eckerd Avenue. 

· Excess flow of 14 gpm along S. Swiegle from BC_A3_17 to BC_A3_7.

· Excess flow of 10 gpm along Berkley Avenue from BC_A3_12 to clean-out located south of BC_A3_14 near East 5th St.

· Excess flow of 18 gpm from BC_A3_18 on East Main Street, to BC_A3_12 on Berkley Avenue.

· Excess flow of 38 gpm from TL_A_28 to TL_A_26 along East Main Street.

· Excess flow of 23 gpm beginning at the S. Molalla Pump Station, continuing to manhole BC_A1_2, and terminating at the clean-out located east of manhole BC_A1_3. Additional smoke testing and TVing is recommended. A portion of this sewer line extends into an abandoned subdivision that presents a higher risk of infiltration and inflow.

· Excess flow of 16 gpm beginning at manhole BC_A3_21 and continuing south on Metzler to BC_A3_2, terminating at clean-out at the intersection of Metzler and West 4th Street.

· Excess flow of 14 gpm beginning at BC_A3_20 along S. Molalla Avenue, and continuing to BC_A3_3, and terminating at a clean-out located in the City Park. Includes service laterals extending east on 2nd Street. 

· Excess flow of 12 gpm beginning at TL_A2_6, continuing south on S. Cole Avenue until TL_A2_4, and then continuing east on East 7th Street until TL_A2_3.

· Excess flow of 11 gpm starting at TL_A2_3 and terminating at the clean-out east of manhole TL_A2_5. 

· Manhole TL_A2_6 has leakage.

· Excess flow of 10 gpm beginning at TL_B_2 along North Cole Avenue, and terminating at the clean-out south of TL_B_31, including TL_B_29 along Garden Court until TL_B_4. 

· Excess flow of 15 gpm beginning at TL_B_8 along Oak Street, and continuing to clean-out east of TL_B_12. 

· Excess flow of 10 gpm beginning at TL_B_8 on East Heintz Street to TL_B_9, continuing to TL_B_10 on East Park Avenue.  

· Manhole TL_C_6 has leakage.

· Manhole TL_C_4 has leakage.

· Excess flow of 10 gpm beginning at BC_B_1 along South Molalla Forest Road to BC_B_18. Includes 8” sewer line extending west to BC_B_10.

· Excess flow of 10 gpm beginning at BC_C_71 along Meadowlawn Place to BC_C_59. 

· Manhole TL_50 has leakage.

· Manhole TL_28 has leakage.

· Manhole TL_F_22 has leakage.

· Manhole BC_A_47 has leakage.

· Manhole BC_A_39 has leakage.

· Excess flow of 10 gpm beginning at TL_A1_5, continuing to TL_A1_1 on East 8th Street, continuing east on East 8th Street until TL_A1_6, and then terminating at the clean-out at the end of Mathias Court. Additional inspections and TVing is required in subbasin TL_A1 to determine deficiencies.

· Manhole BC_A_45 has leakage.

· Excess flow of 10 gpm beginning at TL_C2_11 along Explorer Avenue, continuing to TL_C2_6 along Escort Street, continuing to TL_C2_5 along Bronco Avenue, and continuing along Glory Ln to TL_C2_1. Includes TL_C2_15 along Probe Street terminating at TL_C2_16. Additional inspections and TVing is required in subbasin TL_C2 to identify and isolate deficiencies.



Flow poking was not possible on the sewer pipes larger than 12 inches in diameter. However, based on visual inspections of numerous manholes, excess flow was present in the Bear Creek main, from manhole TL_40 to BC_A_45. Excess flow was also identified in the Toliver main, from manhole TL_46 continuing to TL_39 to TL_20 along Toliver Road, from TL_20 to TL_19 along Kennel Avenue, and from TL_19 to TL_2 along East Heintz Street. These lines require TV viewing to identify deficiencies, but after collection system improvement projects in upstream basins, particularly BC_A3 and TLA, are completed.  



Manhole repairs can be performed without further investigation. High infiltration rates, as enumerated above, will likely require subsequent investigations performed by the City (i.e. television inspection), and possibly additional smoke testing of the system to refine the I/I repair projects scope of work. 



Annual Infiltration and Inflow Report (2017)



Significant strides have been made by the City since the 2015 I/I Assessment and Reduction Plan was developed. Since that time, the City updated its Sewer Capital Improvement Plan, completed a Sewer System Development Charge Methodology and Fees update, completed a Sewer Utility Fee analysis, and raised sewer rates 27.13% in 2015, 6.48% in June 2017, and again with a 6.09% increase in November of 2017, with an effective date of July 1, 2018. The City has made a significant investment into the collection system infrastructure, to address I/I issues.



For the Fiscal Year 2017-2018, the City budgeted a total of $75,000 for infiltration and inflow repairs. The City is on track to expend all of the funds on repairs before the end of the fiscal year. A list and brief description of projects that the City completed in 2017 are summarized below:



· Manhole Inspections. Public works budgeted for the repair of 31 manholes that were identified to have significant infiltration, and another 29 manholes with minor infiltration. 

· System Assessment. I/I work was identified on Fenton Avenue and Lola Avenue. Additionally, with the completion of the Smoke Test Report, the City identified several I/I related improvement projects. 

· Sewer Line Cleaning. The City cleaned approximately 22,500 lineal feet of sanitary sewer mains.

· CCTV Inspections. As sewer lines were cleaned, information was relayed to Pacific Int-R-Tek to video inspect each cleaned line and report on the condition of the sanitary sewer lines. Pacific Int-R-Tek completed their contract of inspecting 22,500 lineal feet of sewer lines.

· Vactor Truck Purchase. The City made its final payment towards the purchase of its vactor truck. The truck is used to clean sewer lines and manholes for inspection and to help avoid occurrence of sanitary sewer overflows. 

· I/I Repairs. Created a work order system and purchase order system to track I/I repairs and costs. Performed investigatory efforts for high priority work identified in the Smoke Test Report, including a possible storm to sewer connection on Toliver Road. 



Pump Stations



The collection system includes five pump stations, listed below. This section provides an overview of each pump station, and summary of deficiencies, if present. Pump station locations are shown on the preceding inserted collection system maps, Figure 2.3.1 and 2.3.2.



· Stowers Pump Station

· South Molalla Pump Station

· Steelhead and Coho Pump Station

· Taurus Pump Station

· East 5th and South Cole Pump Station

	

Stowers Pump Station

The Stowers Pump Station is located in sub basin TL_A1, and pumps wastewater to sub basin TL_A. The pump station serves the Alyssa Meadows subdivision and is located at East 8th and Stowers. The pump station conveys raw wastewater through 869 lineal feet of 4-inch diameter PVC force main terminating at manhole number TL_A_4 at Stowers and East 6th Street. The pumps are adequately sized, perform reliably, and are not maintenance intensive. There are no major performance issues related to the Stowers Pump Station. 



A drawdown test was performed on January 18, 2018. The flow rate for pump 1 and 2 was 170 and 188 gallons/minute (gpm), respectively. Pump run time data was also analyzed to determine the maximum pump run times recorded in 2017. The maximum pump run time for pump 1 and 2 was 6.73 hours/day and 4.05 hours/day, respectively. The minimum pump run time for pump 1 and 2 was 0.40 hours/day and 0.30 hours/day, respectively. Winter and summer pump run time data from 2017 is provided in Appendix D. 



TABLE 2.3.5

STOWERS PUMP STATION & FORCE MAIN



		Stowers Pump Station & Force Main



		Location

		East 8th and Stowers



		Date Built

		2007



		Type

		Duplex submersible



		Manufacturer

		Flygt



		Wet Well

		Concrete, 7 ft diameter, 12 ft depth



		Pump hp

		2 @ 7.5 hp



		Level Control

		Floats



		Standby Generator

		Yes 



		Flow Measurement

		Not included



		Force Main

		869 LF of 4" PVC



		Discharge Location

		Stowers and East 6th Street























FIGURE 2.3.6

STOWERS PUMP STATION
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South Molalla Pump Station

The City’s oldest pump station, South Molalla Pump Station, is located in sub basin BC_A1, and conveys wastewater to sub basin BC_A. The pump station is located at 701 South Molalla Avenue, immediately south of 7th Street, and immediately north of Bear Creek. The pump station discharges to a manhole (BC_A_15) located at 609 South Molalla, via 635 lineal feet of 4-inch diameter AC pipe. The control panel includes a phone dialer for alarm communication, and a generator receptacle that the City can connect to during loss of power. 



Wet weather flows, induced by infiltration and inflow, hydraulically overload the South Molalla Pump Station. The pump station serves an older neighborhood that is plagued with high amounts of infiltration and inflow. The property located directly east and northeast of the pump station is the location of an abandoned subdivision where undocumented gravity sewer lines are installed, but residential structures were not. Additional investigatory work is necessary to identify and eliminate possible infiltration and inflow locations throughout this property. 



The lift station floods occasionally, due to its elevation and proximity to Bear Creek. The concrete wet well has cracks and non-watertight penetrations that provide a pathway for infiltration when Bear Creek rises and surrounds the wet well. 



A drawdown test was performed on January 18, 2018. The flow rate for pump 1 and 2 was 79 and 82 gpm, respectively. Pump run time data was also analyzed to determine the maximum pump run times recorded in 2017. The maximum pump run time for pump 1 and 2 was 7.9 hours/day and 9.35 hours/day, respectively. The minimum pump run time for pump 1 and 2 was 0.47 hours/day and 0.57 hours/day, respectively. Winter and summer pump run time data from 2017 is provided in Appendix D.











TABLE 2.3.6

SOUTH MOLALLA PUMP STATION & FORCE MAIN



		South Molalla Pump Station & Force Main



		Location

		701 South Molalla Avenue



		Date Built

		Unknown



		Type

		Duplex submersible



		Manufacturer

		Hydromatic



		Wet Well

		Concrete, 9 ft x 9 ft, 11 ft depth



		Pump hp

		2 @ 7.5 hp



		Level Control

		Ultrasonic



		Standby Generator

		Not included 



		Flow Measurement

		Not included



		Force Main

		635 LF of 4" AC



		Discharge Location

		609 South Molalla







FIGURE 2.3.7

SOUTH MOLALLA PUMP STATION
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Steelhead and Coho Pump Station

The Steelhead and Coho Pump Station is located in sub basin TL_C1 at the intersection of Coho Street and Steelhead Street. The Steelhead and Coho Pump Station serves the Molalla River Estates subdivision, and discharges wastewater, via a short (408-feet) section of 4-inch diameter force main, into manhole number TL_C_2 on Shirley Street in sub basin TL_C. The pump station was constructed in 2003, includes a backup generator, and a phone dialer for alarm communication. The pump station is serviced regularly and is in good condition. 



A drawdown test was performed on January 18, 2018. The flow rate for pump 1 and 2 was 160 and 160 gpm, respectively. Pump run time data was also analyzed to determine the maximum pump run times recorded in 2017. The maximum pump run time for pump 1 and 2 was 2.6 hours/day and 2.6 hours/day, respectively. The minimum pump run time for pump 1 and 2 was 0.25 hours/day and 0.25 hours/day, respectively. Winter and summer pump run time data from 2017 is provided in Appendix D.





TABLE 2.3.7

STEELHEAD AND COHO PUMP STATION & FORCE MAIN



		Steelhead and Coho Pump Station & Force Main



		Location

		Coho and Steelhead



		Date Built

		2003



		Type

		Duplex submersible



		Manufacturer

		Hydromatic S4NRC/S4NVX



		Pump Type

		Constant speed vortex



		Capacity (gpm)

		160 gpm @ 35 ft TDH



		Pump hp

		2 @ 5 hp



		EPA Reliability

		Class I



		Level Control

		Ultrasonic transducer



		Standby Generator

		30 kW, diesel generator



		Flow Measurement

		Hydroranger 200 



		Force Main

		408 LF of 4” PVC 







FIGURE 2.3.8

STEELHEAD AND COHO PUMP STATION
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Taurus Pump Station

The Taurus Pump Station is located in sub basin TL_C2 at the intersection of Taurus Street and Explorer Avenue. The Taurus Pump Station serves the Shel-Mar Estates subdivision, and discharges wastewater through a 1,250-feet section of 4-inch diameter force main, into sub basin TL_C via a manhole (TL_C_24) on North Molalla Avenue. The pump station was constructed in 2011. The control panel includes an automatic phone dialer for alarm call-outs, and is outfitted with a generator receptacle for portable generator connectivity during a loss of power. 



Despite its relatively young age, the pump station is often hydraulically overloaded and inundated with high amounts of grease and oils. The station struggles to process wet weather flows due to excessive I/I in the surrounding area. High influent loads of oil and grease accumulate on floats and throughout the wet well, requiring manual removal and cleaning approximately every two weeks. 



The pumps often lose their prime and can take hours to restore operability. The motors are costly to maintain, and require replacement approximately every two years. During operation, the duplex pumps are noisy, are insufficiently housed for sound attenuation, and routinely annoy nearby residents. 

A drawdown test was performed on January 18, 2018. The flow rate for pump 1 and 2 was 167 and 187 gpm, respectively. Pump run time data was also analyzed to determine the maximum pump run times recorded in 2017. The maximum pump run time for pump 1 and 2 was 3.15 hours/day and 5.9 hours/day, respectively. The minimum pump run time for pump 1 was 0.30 hours/day. Excluding days when pump 2 was inactivated, the minimum pump run time was 0.50 hours/day. Winter and summer pump run time data from 2017 is provided in Appendix D.



TABLE 2.3.8

TAURUS PUMP STATION & FORCE MAIN



		Taurus Pump Station & Force Main



		Location

		Taurus Street and Explorer Avenue



		Date Built

		2011



		Type

		Duplex self-priming



		Manufacturer

		Hydromatic 40 MPV



		Capacity 

		140 gpm @ 56 TDH



		Pump hp

		2 @ 5 hp



		EPA Reliability

		Class I



		Level Control

		Mercury float switches



		Standby Generator

		Not included



		Flow Measurement

		Hydroranger 200 



		Force Main

		1,250 LF of 4” PVC 







FIGURE 2.3.9

TAURUS PUMP STATION
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A summary of deficiencies at the Taurus Pump Station is included below: 



· The pump station is inadequately mixed and receives an abnormally high load of grease and oils from users within the subdivision. The excessive grease and oil load accumulates on slide rails, wet well walls, and other components, requiring frequent cleaning, and hindering maintenance activities.

· The pump station includes an auto dialer, but is not connected to the City’s Supervisory Control and Data Acquisition (SCADA) system. 

· Limited sound attenuation considering close proximity to residences. 

East 5th and South Cole Pump Station

The East 5th and South Cole Pump Station is located in sub basin TL_A2 at the intersection of South Cole Avenue and East 5th Street. The East 5th and South Cole Pump Station serves the Sunrise Acres subdivision, and discharges wastewater to manhole (TL_A_24) located at East 5th and Stowers. The control panel includes an automatic phone dialer and generator receptacle. 



Overall, the pump station is dependable and is in good condition. The duplex pumps perform reliably and without frequent alarms, repairs, or replacement. The only notable problem is that the influent wastewater to the pump station contains high concentrations of grease and oil. Grease and oil buildup throughout the pump station requires manual removal with scrapers and a pressure washer. 



A drawdown test was performed on January 18, 2018. The flow rate for pump 1 and 2 was 238 and 253 gpm, respectively. Pump run time data was also analyzed to determine the maximum pump run times recorded in 2017. The maximum pump run time for pump 1 and 2 was 2.4 hours/day and 2.55 hours/day, respectively. The minimum pump run time for pump 1 and 2 was 0.35 hours/day and 0.35 hours/day, respectively. Winter and summer pump run time data from 2017 is provided in Appendix D.



TABLE 2.3.9

EAST 5TH AND SOUTH COLE PUMP STATION & FORCE MAIN



		East 5th and South Cole Pump Station & Force Main



		Location

		East 5th and South Cole



		Date Built

		~ 1970



		Type

		Duplex submersible



		Manufacturer

		Ebara



		Wet Well

		FRP/Steel, 6 ft diameter, 12 ft depth



		Pump hp

		2 @ 2 hp



		Level Control

		Floats



		Standby Generator

		Not included 



		Flow Measurement

		Not included 



		Force Main

		635 LF of 4" AC



		Discharge Location

		5th and Stowers

















































FIGURE 2.3.10

EAST 5TH AND SOUTH COLE PUMP STATION
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Collection System Summary



In general, the collection system is aging and hydraulically overloaded. The City’s wastewater collection system is plagued with rainfall induced infiltration and inflow. Extraneous stormwater and groundwater unduly affects the capacity and operation of collection and treatment systems. Left unaddressed, collection system deficiencies will continue to deteriorate, ultimately causing sanitary sewer overflows, violations at the WWTP, and high capital and operational costs. 



The Taurus Street and South Molalla pumps stations will require upgrades during the 20 year planning period. The Taurus Street pump station is maintenance intensive, noisy, and is often hydraulically overloaded during rain events. The South Molalla pump station is old and is also hydraulically overloaded during rain events. 



Existing Treatment Facilities



History



The City’s existing wastewater treatment plant was constructed in 1980 and located in the west end of the City immediately south of Toliver Road. Major upgrades to the WWTP occurred in 2002 and 2007. The existing wastewater treatment facility includes an influent fine screen, Parshall flume flow meter, aeration basin (i.e. aerated lagoon), transfer pump station, two facultative/storage lagoons, tertiary treatment by dissolved air flotation units and sand/anthracite gravity filters, calcium hypochlorite disinfection, effluent pump station, and dechlorination. A summary of component specifications is included in Table 2.3.10. The WWTP site plan is depicted in Figure 2.3.11 and 2.3.12.



The WWTP is operated under Waste Discharge Permit No. 101514 from the National Pollutant Discharge Elimination System (NPDES), a copy of which is included in Appendix A. From May 1st to October 31st, discharge to waters of the state is prohibited, and recycled water is land applied onto DEQ approved sites. The recycled water used for irrigation is treated to the same standards as effluent discharged to the Molalla River, except that effluent discharged to the river is dechlorinated using ascorbic acid (Vitamin C). From November 1st to April 30th, effluent is discharged to the Molalla River in accordance with the NPDES Permit.



TABLE 2.3.10

CITY OF MOLALLA WWTP COMPONENT DESIGN SPECIFICATIONS



		Item

		Description / Design Data



		Headworks

		Mechanical Fine Screen

		1/4-inch, screen washing, compaction



		 

		     Quantity

		1



		 

		     Capacity

		9.25 MGD



		 

		     Bypass

		Bar screen - manually cleaned



		 

		

		 



		 

		Parshall Flume

		 



		 

		     Throat Width

		24-inches



		 

		     Capacity

		21.4 MGD



		 

		

		 



		

		Influent Sampler

		Issco



		

		

		



		Aeration Basin

		Basin Dimensions

		 



		 

		     Size (bottom of basin)

		200 ft by 54 ft



		 

		     Side Slopes (horiz:vert)

		2:1



		 

		     Maximum Side Water Depth

		10 ft w/ 2 ft freeboard



		 

		

		 



		 

		Basin Volume

		1.3 MG



		 

		

		 



		 

		Basin Liner

		Asphalt concrete



		 

		

		 



		 

		Aerators

		 



		 

		     Type

		Aspirating



		 

		     Quantity

		6



		 

		     Horsepower, each

		10 hp



		 

		

		 



		Transfer Pump Station

		Pumps

		 



		 

		     Type

		Centrifugal submersible w/ VFD



		 

		     Quantity

		Three



		 

		     Horsepower, each

		Two 110 hp, one 50 hp



		 

		     Capacity

		11.23 MGD



		 

		

		 



		 

		Discharge Force Main

		 



		 

		     Size, Qty

		18-inch, 2



		 

		     Length

		1,630-feet



		 

		

		 



		Lagoon #1

		Dimensions

		 



		 

		     Surface Area

		11.4 acres at 6 ft water depth



		 

		     Maximum Depth

		12 ft with 3 ft freeboard



		 

		     Working Depth

		9 ft



		 

		

		 



		 

		Volume

		137 acre-feet (45 MG)



		 

		

		 



		 

		Basin Liner

		Native clay



		 

		

		 



		 

		Outlet

		 



		 

		     Size

		10-inch



		 

		     Type

		Surface weir, fixed pipe on bottom





TABLE 2.3.10 (CONT.)

City of MOLALLA WWTP COMPONENT DESIGN SPECIFICATIONS



		Item

		Description / Design Data



		Lagoon #2

		Dimensions

		 



		 

		     Surface Area

		13.6 acres at 6 ft water depth



		 

		     Maximum Depth

		12 ft with 3 ft freeboard



		 

		     Working Depth

		9 ft



		 

		

		 



		 

		Volume

		163 acre-feet (53 MG)



		 

		

		 



		 

		Basin Liner

		Native clay



		 

		

		 



		 

		Outlet

		 



		 

		     Size

		10-inch



		 

		     Type

		Fixed pipes at two depths



		 

		

		 



		Dissolved Air Flotation

		Capacity Unit #1

		 



		 

		     Surface Area

		750 square feet



		 

		     Maximum Loading Rate

		2.59 gpm/sf, including recycle



		 

		     Hydraulic Capacity, each

		2.8 MGD, including recycle



		 

		

		 



		 

		Chemical Feed Rates

		 



		 

		     Polyaluminum Chloride

		35 - 70 mg/L



		 

		

		 



		 

		Operating Parameters

		 



		 

		     Pressurized Recycle Flow

		350 to 700 gpm



		 

		     Operating Pressure

		45 to 80 psi



		 

		     Solids to Air Ratio

		0.03



		 

		     Maximum Horizontal Velocity

		3.1 ft/s



		 

		     Maximum Daily Sludge

		2290 lbs dry solids, 15,300 gallons



		 

		

		 



		 

		Recycle Flow Meter

		 



		 

		     Type

		Propeller



		 

		     Size

		6-inch



		 

		     Range

		0 - 2 MGD



		 

		

		 



		 

		Influent Flow Meter

		 



		 

		     Type

		Electromagnetic, Insertion Type



		 

		     Size

		12-inch



		 

		     Range

		0 - 10 MGD



		 

		

		 



		 

		Capacity Unit #2

		 



		 

		     Surface Area

		1,075 square feet



		 

		     Maximum Loading Rate

		2 gpm/sf, including recycle



		 

		     Hydraulic Capacity, each

		3.1 MGD, including recycle



		 

		

		 



		 

		Chemical Feed Rates

		 



		 

		     Polyaluminum Chloride

		35 - 70 mg/L









TABLE 2.3.10 (CONT.)

CITY OF MOLALLA WWTP COMPONENT DESIGN SPECIFICATIONS



		Item

		Description / Design Data



		Dissolved Air Flotation Cont.

		Operating Parameters

		 



		 

		     Pressurized Recycle Flow

		350 to 700 gpm



		 

		     Operating Pressure

		125 psi



		 

		     Solids to Air Ratio

		0.03



		 

		     Maximum Horizontal Velocity

		3.1 ft/s



		 

		     Maximum Daily Sludge

		1,670 lbs dry solids, 10,000 gallons



		 

		

		 



		 

		Recycle Flow Meter

		 



		 

		     Type

		Ultrasonic, Strap On



		 

		     Size

		6-inch



		 

		     Range

		0 - 2.5 MGD



		 

		

		 



		 

		Influent Flow Meter

		 



		 

		     Type

		Electromagnetic, Insertion Type



		 

		     Size

		14-inch



		 

		     Range

		0 - 14 MGD



		 

		

		 



		Gravity Filters

		Capacity

		 



		 

		     Number of Filters

		4



		 

		     Surface Area, Total

		573 square feet



		 

		     Maximum Loading Rate

		4.85 gpm/square feet



		 

		     Capacity, each

		1 MGD



		 

		

		 



		 

		Media

		 



		 

		     Type

		Gravel, sand, anthracite coal



		 

		     Depth

		12-inches sand, 24-inches coal



		 

		

		 



		 

		Backwash 

		 



		 

		     Type

		Automatic on time or pressure diff.



		 

		     Backwash Rate

		20 gpm/sf



		 

		     Surface Wash Rate

		103 gpm



		 

		

		 



		 

		Air Scour Blower

		 



		 

		     Type

		Rotary, positive displacement



		 

		     Size

		15 hp



		 

		     Air Scour Rate

		3 scfm/sf



		 

		     Air Scour Flow

		429 scfm @ 4 psig



		 

		

		 



		 

		Backwash Flow Meter

		 



		 

		     Type

		Propeller



		 

		     Size

		16-inch



		 

		     Range

		0 - 17 MGD



		 

		

		 



		 

		Filter Effluent Flow Meter

		 



		 

		     Type

		Electromagnetic, Insertion Type



		

		     Size

		18-inch



		

		     Range

		0 - 23 MGD





TABLE 2.3.10 (CONT.)

CITY OF MOLALLA WWTP COMPONENT DESIGN SPECIFICATIONS



		Item

		Description / Design Data



		Disinfection

		Type

		Calcium Hypochlorite



		 

		

		 



		 

		Residual, Minimum

		2 mg/L



		 

		

		 



		 

		Chlorine Contact

		 



		 

		     Sidewater Depth

		 4-feet, 1 foot of freeboard



		 

		     Volume

		 67,500 gallons



		 

		     Length to Width Ratio

		 24



		 

		

		 



		Effluent Pump Station

		Pumps

		 



		 

		     Type

		Vertical turbine



		 

		     Quantity

		2 + 1 Future



		 

		     Horsepower, each

		300 hp w/ VFD



		 

		     Capacity, each

		5 MGD 



		 

		

		 



		 

		Discharge Force Main

		 



		 

		     Size

		24-inches



		 

		     Length

		Five miles



		 

		

		 



		Standby Power

		Generator Set

		 



		 

		     Type

		Diesel



		 

		     Size

		750 kW



		 

		     Transfer Switch

		Automatic



		 

		

		 



		 

		Facilities Served

		 Entire WWTP (One Eff. Pump)



		 

		

		 



		Controls

		SCADA

		 Transfer Pump Station



		 

		

		 Effluent Pump Station



		

		

		 Discharge Monitoring Station



		

		

		



		Discharge Monitoring Structure

		Dechlorination

		 



		 

		     Feed Solution

		Ascorbic acid



		 

		     Chemical Feed Pumps

		2 - 13 gph



		 

		     Feed Control

		Flow and Cl2 residual



		 

		     

		 



		 

		Effluent Sampler

		 



		 

		     Type

		Flow paced



		 

		

		 



		 

		Instrumentation

		 



		 

		     Type

		Temp, DO, Chlorine



		 

		

		 



		 

		Flow Measurement

		 



		 

		     Type

		Electromagnetic



		 

		     Size

		12-inch



		

		

		







TABLE 2.3.10 (CONT.)

CITY OF MOLALLA WWTP COMPONENT DESIGN SPECIFICATIONS



		Item

		Description / Design Data



		Molalla River Outfall

		Material

		HDPE



		 

		Size

		24-inch



		 

		Length

		23-feet



		 

		

		 



		 

		Diffuser Design

		 



		 

		     Number of Ports, Type

		3, Duckbill



		 

		     Diameter of Ports

		8-inches



		 

		     Minimum Summer Submergence

		1-inch



		 

		     Minimum Winter Submergence

		12-inches










FIGURE 2.3.11

wastewater treatment plant SITE PLAN


FIGURE 2.3.12

wastewater treatment plant 




Existing Treatment Process Description (Liquid Stream)



Raw wastewater flows by gravity to a headworks system consisting of an automated fine screen, mechanical bar screen, and Parshall flume for flow measurement. Screened raw sewage flows by gravity to a 1.3 MG asphalt-concrete lined aeration basin (i.e. aerated lagoon) designed with six aspirating aerators. Return Activated Sludge (RAS) is not returned to the aeration basin.



A transfer pump station, installed in 2002, conveys wastewater from the aeration basin to the first of two facultative lagoons installed in series, which provide both treatment and storage. Lagoon #1 is 11.4 acres and has a maximum volume of 45 MG at a 12 ft water level. Lagoon #2 is approximately 13.6 acres and has a total volume of 53 MG at a 12 ft water level.



Tertiary treatment is provided by two dissolved air flotation units and four media filters. After filtration, calcium hypochlorite is used for disinfection, immediately prior to entering the chlorine contact basin. Disinfected effluent flows by gravity to the effluent pump station, where it is either land applied or discharged to the Molalla River, depending upon the time of year. The existing WWTP process schematic is illustrated in Figure 2.3.13. A hydraulic profile of the WWTP is provided in Figure 2.3.14.






FIGURE 2.3.13 

PROCESS  FLOW  SCHEMATIC






FIGURE 2.3.14

HYDRAULIC PROFILE




Existing Treatment Process Description (Solid Stream)



Solids are primarily stored, and undergo anaerobic digestion, at the inlet end of Lagoon #1. Sludge is kept within the process for years, and biosolids are infrequently wasted. The lagoons have adequate volume to store sludge for extended periods of time, but excess sludge accumulation in the lagoons contributes detrimentally to biological and hydraulic performance of the lagoons. When biosolids are removed, albeit infrequently historically, they are pumped from Lagoon #1, land applied onto DEQ approved sites, or shipped to a biosolids processing facility such as Heard Farms, Inc.



Treatment and management of the solids stream is low maintenance, as the lagoon system allows for long periods of time between solids removal, but not without problems or expense. Wind and rain agitate solids, seasonal overturn, and other factors, cause resuspension and the transfer of solids to downstream processes. As solids accumulate in the lagoons, they also displace the aerobic capacity of the lagoon, limit liquid storage capacity, overload tertiary processes, and can cause odors. 



Current WWTP Design Flows



Design flows, based upon Discharge Monitoring Report (DMR) data analyzed from 2014 to 2017, are summarized in Table 2.3.11. Per capita flows are based upon the 2017 population of 9,939. Flows are further defined in Section 3. 



TABLE 2.3.11

CITY OF MOLALLA WWTP EXISTING INFLUENT FLOW RATES



		Parameter

		Flow Values

		Peaking Factor



		Population

		9,939

		 



		Base Sewage

		0.89

		MGD

		90

		gpcd

		 



		Base Infiltration

		0.22

		MGD

		23

		gpcd

		 



		AAF

		1.85

		MGD

		186

		gpcd

		1.7



		ADWF

		1.11

		MGD

		112

		gpcd

		1.0



		AWWF

		2.48

		MGD

		249

		gpcd

		2.2



		MMDWF10

		1.91

		MGD

		192

		gpcd

		1.7



		MMWWF5

		3.21

		MGD

		323

		gpcd

		2.9



		Peak Average Week

		4.51

		MGD

		454

		gpcd

		4.0



		PDAF5

		6.62

		MGD

		666

		gpcd

		5.9



		PIF

		9.7

		MGD

		980

		gpcd

		8.7







WWTP Condition



The existing wastewater treatment plant has evolved to the point that it cannot consistently, under current conditions, perform in compliance with the discharge requirements. With the population projected to nearly double in the next twenty years, the wastewater treatment plant, in the absence of major upgrades, will violate NPDES Permit requirements at an ever increasing rate. 



Based on the projected flows for the 2043 planning year, Total Maximum Daily Loads (TMDL) limits will require Biochemical Oxygen Demand/Total Suspended Solids (BOD5/TSS) concentrations of approximately 5/5 mg/L, or less, to achieve NPDES Permit mass load limits. Facultative lagoons, even with the incorporation of tertiary treatment processes, are not designed to achieve < 5 mg/L BOD5 and TSS, or even < 10/10 mg/L BOD5/TSS. 

 

The City’s wastewater collection system has excessive infiltration and inflow. Due to I/I flow contributions during and immediately following storm events, and the existing TMDL, the facility regularly exceeds the mass load limits, specifically the monthly average TSS limit of 160 lbs/day. 



High concentrations of algae are generated in the facultative lagoons. The bulk of suspended solids in the lagoon effluent are comprised of algae of various sizes, species, and concentration, depending on the season and other factors. Algal solids are difficult to effectively remove and manage, and are consequently continuously recycled within the system, and infrequently wasted. Removing algal solids from the waste stream to achieve turbidity requirements in accordance with Class A recycled water requirements, is impractical and unreliable. 



Elevated solids throughout the system reduce the hydraulic capacity of tertiary treatment processes, create a bottleneck, and ultimately restrict the City’s ability to discharge effluent at rates necessary to achieve liquid storage goals in the lagoons. This limits the City’s ability to drawdown lagoons to levels that will allow sufficient equalization throughout the year. 



The aerated and facultative lagoons are low maintenance, but inherently have limited operational control to achieve strict permit limits. Lagoon performance is influenced by factors outside of operator control, including; temperature, solar radiation, wind speed, loading, actual detention time, and other factors. Limited operational control, coupled with the presence of excess solids, prevent the City from consistently achieving discharge requirements and water recycling objectives. 



Effluent disposal, specifically the land application of recycled water, is a major obstacle to facility operations. The City typically land applies recycled water five to six days per week from June to September, onto approximately 444.5 acres of DEQ approved land application sites. The City is unable to land apply recycled water, or store recycled water, to avoid discharging to waters of the state during the months of May and October, and sometimes June, in violation of the NPDES Permit.



A summary of the major WWTP deficiencies is provided in Table 2.3.12. More detailed explanations of each unit process at the WWTP are summarized throughout this section. 



TABLE 2.3.12

SUMMARY OF WWTP DEFICIENCIES



		Component

		Deficiency



		Headworks

		Undersized for current and future flows (PIF)



		 

		Excludes grit removal



		

		Slide gates are difficult to remove



		

		



		Aeration Basin 

		Undersized to initiate appreciable treatment



		 

		Excessive sludge and grit accumulation1



		 

		Asphalt-concrete liner is cracked



		 

		No RAS



		

		Limited operational control



		 

		Energy inefficient



		 

		Inadequate mixing



		

		



		Transfer Pump Station

		Undersized for future flows (PIF)



		

		



		 Facultative/Storage Lagoons2

		Excessive solids accumulation



		Facultative/Storage Lagoons Cont.

		Undersized to achieve treatment objectives



		

		Limited operational control to achieve discharge limits



		

		Limited level control and withdrawal options



		 

		Dike erosion



		 

		Undersized transfer line between Lagoons # 1 and # 2



		 

		Inadequate storage for future flows



		

		Periodic odors



		

		



		Dissolved Air Flotation

		Undersized given existing solids and hydraulic loading



		 

		DAF # 1 is in need of structural repairs



		

		O&M intensive



		

		No waste sludge treatment



		 

		 



		Gravity Filters

		Undersized given solids and hydraulic loading



		

		O&M intensive



		

		No waste sludge treatment



		

		



		Disinfection

		Tablet chlorination system safety concerns



		

		High operational costs



		 

		 



		Chlorine Contact Basin

		No redundancy



		

		Undersized based on current and future flows



		

		Short circuiting



		

		



		Effluent Pump Station & Force Main

		Undersized for future flows3



		

		



		Outfall

		Undersized



		

		Discharge monitoring location is O&M intensive



		

		



		Land Application of Recycled Water

		Fail to comply with Class A recycled water discharge limits4



		

		Insufficient liquid storage for existing flows



		

		Insufficient liquid storage and land area for future flows



		

		



		Biosolids Management

		Solids are rarely wasted and continuously stored at WWTP



		

		Dredging of solids is cumbersome



		

		Excess solids in aeration basin and lagoon #11



		

		Disposing of solids is operationally intensive and expensive





1. Solids (215 dry tons) were removed from the aerated lagoon during the development of this plan. 

2. Some solids (699 dry tons) were removed from lagoon #1 during the development of this plan.

3. Assumes no influent flow equalization.

4. RWUP (Dyer Partnership, 2018) received DEQ approval in September 2018, based on Class C recycled water.



Headworks



The headworks system was installed in 2002 and consists of an influent fine screen, a bypass screen, and flow measurement device. The total capacity of the headworks system is 9.25 MGD, but operational staff has reported that the headworks system struggles to process flows greater than 6 MGD. The headworks system is slightly undersized for current flows, and an upgrade is necessary to meet the projected PIF for the 2043 planning period. 





The fine screen is an in-channel, perforated plate type screen (1/4-inch). The principal role of influent screening is to remove coarse materials from the waste stream. After fifteen years of continuous operation without a major upgrade, the influent mechanical headworks screen was rebuilt in 2017. 



The headworks system has two bypass channels, one with a manually cleaned bar-screen. When the headworks structure was originally built, provisions were made to allow the addition of a second fine screen. The second channel is not in use at this time. Raw sewage can be diverted to the mechanical bar screen when operators are performing maintenance on the influent fine screen, or when influent flows exceed the capacity of the influent fine screen. 



TABLE 2.3.13

Headworks influent Screen CApacity



		Unit Process

		Basis for Capacity

		Capacity1

		Current Flow



		Headworks (Fine Screen & Bar Screen)

		PIF

		9.25 MGD

		9.7 MGD





1. Design capacity.



An ultrasonic transducer upstream of the influent fine screen initiates an auger mechanism within the screen, lifting the screenings from the channel. Screened material is washed, compacted, and conveyed into a plastic bag. The screenings are periodically deposited into a dumpster for collection and eventually transported to a land fill. 

FIGURE 2.3.15

HEADWORKS
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A Parshall flume, suitable for flows between 0.27 and 21.4 MGD, is used for influent flow measurement. Flow measurement is performed using an ultrasonic level sensor that is calibrated annually, or as required. The ultrasonic flow meter is located approximately 2/3rds up the 24-inch wide throat, but is not centered on the flume, and water is sometimes not quiescent. Therefore, the flow meter accuracy is uncertain. 



Grit removal is not included. Instead, grit is allowed to pass through the headworks and accumulate in the aeration basin. The aeration basin has a large volume of accumulated and unmixed grit in unaerated areas. 



Influent Sampler



The influent sampler is an Issco composite sampler. Composite samples are collected downstream of the Parshall flume on a time composite basis. No wastewater treatment plant recycle waters are introduced upstream of the influent composite sampler. 



Aeration Basin 



Description

The aerated lagoon (i.e. aeration basin), as shown in Figure 2.3.16, is located immediately downstream of the headworks. Treatment in the aerated lagoon is provided by both biological and physical processes. The aerated lagoon receives screened raw sewage as well as backwash water from the dissolved air flotation units and gravity filters. 



FIGURE 2.3.16

AERATION BASIN
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The aerated lagoon operates at a liquid depth of 10 ft, is approximately 1.3 million gallons, and is lined with asphalt-concrete to prevent erosion. The sides are sloped 2 to 1 (horizontal to vertical), and the bottom dimensions are 200 feet by 54 feet. The top dimensions are 248 feet by 102 feet. The asphalt-concrete liner is cracked and weathered.



Aerated Lagoon Sizing

Based on current wet weather flows, the aerated lagoon is undersized and only provides for a total of approximately ten hours of hydraulic detention time. Aerated lagoons are typical designed for a hydraulic detention time between three to six days, or more, depending on treatment objectives. Insufficient hydraulic detention time and mixing prevents appreciable biological treatment from occurring. 



In complete mix aerated ponds the mixing requirements typically control the power input to the system. Proper aeration and mixing of lagoons is critical to properly treat influent wastewater pollutants. Textbook values for energy input are typically about 7.5 to 8.75 hp/MG, or as high as 30 hp/MG. For aeration and mixing purposes, the aerated lagoon was designed with six floating mechanical aspirators, 10 hp each. Based on visual observations, the wastewater is not sufficiently mixed. Several dead-zones exist throughout the lagoon. Additionally, the algae removed from the DAF units transfers a highly concentrated flow of algae into the aerated lagoon. 



Solids

Return activated sludge is not returned to the lagoon, and solids are infrequently wasted and removed. Sludge and grit is either conveyed to Lagoon #1, or allowed to settle throughout quiescent zones in the aerated lagoon. Based on sludge judge measurements pulled in December 2017, there is approximately 150,000 gallons of sludge with a dry solids estimate between 2-4% in the aerated lagoon. A map depicting the results of the 2017 sludge judge measurements is included in Appendix B. In 2018, the aerated lagoon was dredged, and 215 dry tons of solids were removed and disposed of in accordance with state law. 



Redundancy

There is only one aeration basin, and no redundancy. Without basin redundancy, maintenance requires the basin to be removed from service and raw sewage diverted directly into the facultative/storage lagoons. If maintenance were ever required, temporarily eliminating the aerated lagoon process from the WWTP would negatively impact, to some degree, facultative lagoon operation and performance. 



Aerated Lagoon Performance

With limited operational data related to the aerated lagoon, the performance of the aerated lagoon is mostly unknown. Without proper mixing and adequate detention time during wet weather flows, the aerated lagoon likely doesn’t offer a great deal wastewater treatment. The aerated lagoon also has limited operational control. Since the lagoon isn’t sufficiently mixed and designed without RAS, the Dissolved Oxygen (DO) concentration and mixed liquor concentration varies throughout the basin, and throughout diurnal and seasonal hydraulic variations. The aerated lagoon’s performance varies based on influent flows, mixed liquor concentrations, dissolved oxygen (DO) concentrations, and other factors uninfluenced by operational adjustments.



Electrical Consumption

Mechanical aerators and photosynthesis both contribute to a DO typically between 1 mg/L and 9 mg/L. Variable Frequency Drives (VFDs) are not included with the aerators, and aeration is not supplied proportional to incoming wastewater loads. The mechanical aspirators are not energy efficient compared to contemporary aeration strategies. A significant amount of energy is wasted from over aeration and the type of aeration. Energy consumption is a major factor at wastewater treatment facilities. Electricity constitutes between 25 to 40 percent of a typical wastewater treatment plant’s operating budget. Aeration typically constitutes over half of the electricity consumed. Aerated lagoons are widely considered one of the more energy intensive secondary treatment processes.



Aerators

The original aerators were replaced in 2017. The aerators are periodically serviced, but removal of the aerators is cumbersome and time consuming. The operators use a backhoe to remove the aerators from the aerated lagoon. 



Transfer Pump Station



The transfer pump station was installed in 2002, and conveys mixed liquor from the aeration basin, and backwash from the DAF units, to Lagoon #1. The transfer pump station consists of three submersible centrifugal pumps. Two pumps are 110 hp with a capacity of 5,800 gpm at 51 feet TDH. The jockey pump is 50 hp with a capacity of 2,500 gpm at 49 ft TDH (one force main). The pumps are installed in a rectangular wet well (13’6” x 17’3” x 25’ D). Check valves, isolation valves, and a magnetic flowmeter are all located above ground. The control panel is located in the Transfer pump Station Control Building (23’ x 11’), located approximately 30 ft west of the Transfer Pump Station. 



TABLE 2.3.14

Transfer Pump Station CApacity



		Unit Process

		Basis for Capacity

		Capacity

		Current Flow



		Transfer Pump Station

		PIF

		11.23 MGD

		9.7 MGD







The transfer pump station is rated for a peak capacity of 11.23 MGD, and therefore is capable of processing current flows, but an upgrade will eventually be necessary based on the 2043 planning period, or if WWTP improvements increase the static lift beyond the capacity of the existing pumps. The magnetic flow meter was installed in 2016. The VFDs are incorporated into the station, and allow the pump output to match influent flows. The transfer pump station is hydraulically connected to the aeration basin. 



FIGURE 2.3.17

TRANSFER PUMP STATION
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The force main between the transfer pump station and Lagoon #1 was constructed in 2002, and consists of two HDPE lines, each 18-inch diameter. The force main is connected to a submerged outlet in Lagoon #1, consisting of 4-ports, 12-inch diameter each. A bypass line to Lagoon #2 is also provided, but seldom used because it results in short circuiting and incomplete treatment.



Facultative/Storage Lagoons



Description

The facultative/storage lagoons operate in series. The lagoons provide additional treatment, flow equalization, storage, and long-term solids retention and digestion. The lagoons are lined with native clay. 



















FIGURE 2.3.18 

FACULTATIVE/STORAGE LAGOONS
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Both lagoons are 12 feet deep. At a 12 ft water depth, Lagoon #1 is approximately 11.4 acres and Lagoon #2 is 13.6 acres. The total lagoon area is 25 acres. The total volume is approximately 98 million gallons. During the summer, the flows are stored in the lagoon and eventually land applied to DEQ approved recycled water sites. Year round, all of the effluent from Lagoon #2 is processed through the DAF units and gravity filters for tertiary treatment. 



Facultative/Storage Lagoon Sizing

The design of lagoons is perhaps the least well defined of all biological wastewater treatment processes. Numerous methods have been proposed in literature, but considerable variability exists. A conservative approach, as outlined in the Environmental Protection Agency’s (EPA) “Municipal Wastewater Stabilization Ponds Design Manual,” is based on the surface loading rate (lb BOD5/acre/day). Surface loading rates of 20 to 40 lb BOD5/acre/day are suggested. Based on an average influent BOD5 load between 1,600 to 2,300 lb BOD5/day, the surface area required, for current loads, is at least 40 acres. The existing lagoon is undersized for current loads. This assumes negligible oxidation occurs in the aeration basin, due to insufficient hydraulic detention time and mixing. The actual biological capacity of the lagoon is also diminished considerably due to accumulated solids residing in the lagoons. Based upon sludge judge testing conducted in February of 2018, lagoon #1 had between 7.25 to 8.5 ft of sludge in the vicinity of the inlet, and an overall average sludge depth throughout the lagoon of approximately 6.5 to 7 feet. Sludge levels in lagoon #2 were measured in March of 2018 and were found to be less than 1 ft throughout the lagoon. Sludge depth and dry solids data is provided in Appendix B. In 2018, approximately 699 dry tons were removed from lagoon #1. 



Facultative/Storage Lagoon Performance

The performance of the lagoons, with regard to suspended solids (algae, microorganisms, and residual suspended solids), is highly variable. Overall, suspended solids concentrations in the effluent are high year round, but do follow a seasonal pattern. Suspended solids are higher in the summer when algal growth is intensive, and also during the spring when overturn occurs and solids are re-suspended. 

Lagoon #1 receives influent from the aeration basin, which includes backwash algal-alum sludge from the DAF units. Highly concentrated backwash water from the DAF units, as well as solids in the influent wastewater, are continuously kept in the lagoon, and very infrequently wasted. As solids accumulate, they occupy volume in the lagoon, and accumulate to the point that they become problematic. Solids are sometimes disturbed by wind and rain, causing downstream solids migration, ultimately compromising treatment performance and efficiency of tertiary treatment processes. 



Facultative/Storage Lagoon Piping and Dikes

Effluent is transferred from Lagoon #1 to Lagoon #2 through a level control structure located on the east end of the lagoons. The normal mode of operation is to withdraw effluent from the surface of the lagoon using an overflow weir. A common problem with many facultative lagoons is erosion of interior slopes. Dike stability has likely been negatively affected by wind driven wave action, particularly when the lagoons are operated above 12 feet. Riprap is needed to stabilize the slopes. Additionally, during wet weather flows, because the existing 10-inch diameter transfer line between the lagoons is undersized, wastewater is sometimes pumped directly from Lagoon #1 to Lagoon #2. Pumping from Lagoon #1 to #2 has caused incomplete treatment from short-circuiting. 



FIGURE 2.3.19

LEVEL CONTROL STRUCTURE
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An outlet structure is located at the west end of Lagoon #2. Effluent is withdrawn from Lagoon #2 using an overflow weir. The elevation of Lagoon #2 is adjusted by adding or removing wooden boards. The lagoons do not allow water withdrawal from multiple locations of the lagoon water column, which restricts operational flexibility and system performance. 



Facultative/Storage Lagoon Flow Equalization

For several reasons, the liquid storage and equalization volume available within the lagoons is severely limited. Adequate storage and equalization in the lagoons is critical to accomplish summertime irrigation objectives and avoid discharge to the Molalla River in the summer in accordance with permit requirements. Monthly average liquid depths for Lagoons #1 and #2, as recorded from the 2016 and 2017 DMRs, are illustrated in Figure 2.3.20. The City typically operates the lagoons between 7 and 12 ft. Variables that influence lagoon storage include: 



· The facultative lagoons are undersized. Lowering the lagoons diminishes the biological capacity of the lagoons. 

· High influent flows, due to excessive I/I, during and immediately following storm events. 

· BOD5 and TSS mass load limits (monthly, weekly, and daily max) are based on an average wet weather flow of 1.92 MGD, which restricts the City’s ability to discharge flows at rates, during the winter months, necessary to satisfy a water balance.

· Capacity of the tertiary treatment processes (DAF, gravity filters) based on Lagoon #2 effluent quality. High influent solids loads, primarily as a consequence of infrequent wasting, limit the hydraulic capacity of the DAF and gravity sand filters. 

· Solids accumulation within the lagoons, and necessity for water cap for odor control purposes. 

FIGURE 2.3.20

LAGOON #1 AND LAGOON #2 

MONTHLY AVERAGE LIQUID DEPTHS (2016 – 2017)





Since the City typically cannot irrigate in May and October, the maximum equalization (i.e. surge volume) requirements are primarily a function of the monthly influent flow in May and October. The most extreme design condition typically occurs when there is a high amount of precipitation in May or October. When there is a high amount of rainfall in May or October, rain induced Inflow and Infiltration (I/I) creates high wastewater flows, and wet conditions prevent land application of recycled water. Under these conditions, all of the influent wastewater received in May or October must be stored in the lagoons. For reference, historical monthly flows for October and May, from 2014 through 2016, are summarized in Table 2.3.15. 



TABLE 2.3.15

HISTORICAL INFLUENT FLOWS – MAY AND OCTOBER



		Year

		Monthly Flow – May (MG)

		Monthly Flow – October (MG)



		2014

		38

		35



		2015

		47

		21



		2016

		34

		59



		Average

		40

		38



		Maximum

		47

		59







The total available equalization volume, or surge volume, of Lagoons #1 and #2 is established by the liquid level of Lagoons #1 and #2 at the beginning of May or October. Table 2.3.16 lists the equalization volume associated with various lagoon liquid depths, and the corresponding allowable influent flow for May or October, assuming that no irrigation occurs in May or October. 











TABLE 2.3.16

ALLOWABLE MAY OR OCTOBER INFLUENT FLOW



		Lagoon #1 and #2 Liquid Depth (feet)1

		Equalization (feet)

		Equalization Volume (acre-feet)

		Allowable Influent Flow – May or October (MG)



		9

		3

		75

		24



		8

		4

		100

		33



		7

		5

		125

		41



		6

		6

		150

		49



		5

		7

		175

		57





1. Liquid depth of lagoons at beginning of May and October. Facultative lagoon performance deteriorates when the liquid level drops below seven to eight feet. 



Based on an analysis of the 2014 through 2016 discharge monitoring reports, on average, the City can satisfy a water balance by lowering the Lagoons #1 and #2 to a liquid depth between seven and eight feet. This provides up to 125 acre-feet of equalization storage. 



During wet months, more equalization is required because rain induced infiltration and inflow produce high flows, and rainfall prevents significant irrigation of recycled water. However, the lagoons operate optimally (biologically) at depths greater than 7 ft. Lowering the lagoon liquid depths increases the storage, but may diminish the biological capacity of the facultative lagoons and introduce excessive risk of permit violations. Consequently, under the current permit and during a wet May or October, the City is sometimes forced to discharge to the Molalla River outfall, in violation of the NPDES Permit.



Figure 2.3.21 and 2.3.22 illustrate, for the 2016 and 2017 irrigation seasons, respectively, the total monthly influent flow, total monthly recycled water irrigated, total monthly volume discharged to the Molalla River, and the resulting net gain/loss in facultative lagoon volume. As evident in Figure 2.3.21 and 2.3.22, the City can’t lower the lagoons enough, and is consequently forced to store influent wastewater to the point that they eventually need to discharge to the Molalla River during the summer months, in violation of the permit. Data shown doesn’t depict lagoon leakage.



FIGURE 2.3.21

FACULTATIVE LAGOON WATER BALANCE SUMMARY (2016)





FIGURE 2.3.22

FACULTATIVE LAGOON WATER BALANCE SUMMARY (2017)







Odors

Facultative lagoons are often a source of odors. The odors are primarily caused by decaying algal mats and hydrogen sulfide. Hydrogen sulfide is formed from sulfates in wastewater that are reduced in an anaerobic environment. Elimination of odors is important given that the facultative lagoons are located in close proximity to residences.  



Facultative/Storage Lagoon Leak Testing

Leak testing for the City of Molalla’s wastewater lagoons was performed by The Dyer Partnership, Engineers and Planners, Inc. in July of 2017. The leak testing was conducted in accordance with the Oregon DEQ Guidelines for Estimating Leakage for Existing Sewer Lagoons. The guidelines for estimating leakage from existing sewage lagoons produced by the Oregon DEQ state that seepage rates as high as 1/8 of an inch per day or less are considered normal. Seepage exceeding ¼-inch per day indicates a seal failure, or absence of adequate initial seal. The lagoon leakage test did not exceed ¼-inch per day. The lagoon leakage test passed DEQ requirements.



Dissolved Air Flotation



Effluent from Lagoon #2 is conveyed to two DAF units; one installed in 1980 and another installed in 2007. The DAF unit (DAF #1) installed in 1980 is 31 feet in diameter. The DAF unit (DAF #2) installed in 2007 is 38 feet in diameter. The DAF units were originally designed for a total hydraulic capacity of 4 MGD, but due to high solids loading have difficulties achieving design flux rates. Based on the current flows and solids loading, the DAF system is undersized. An upgrade is necessary to meet current and future filtration needs. 



Each DAF unit consists of a circular clarifier, a saturation tank, two recycle pumps (or pressurization pumps), and an influent flow meter. The primary purpose of the DAF units is to remove algae from the waste stream. Since algae and solids are continuously recycled within the treatment system, the DAF units are overtaxed. Effluent TSS concentrations from Lagoon #2 can approach, and sometimes exceed 200 mg/L. The load on the DAF units and downstream gravity filters is significant and maintenance intensive. 

FIGURE 2.3.23

DAF UNITS
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To aid in the removal of algae, Poly Aluminum Chloride (PAC) is injected into the lagoon effluent immediately upstream of the pressure vessel. The PAC is introduced to create a surface or a structure that can easily absorb or entrap air bubbles. In the units, compressed air is introduced into the pressure vessel, followed by a release atmospheric level. 



Structurally, the concrete walls and floor of DAF Unit #1 are deteriorating, as shown in Figure 2.3.23. Left unaddressed, the structures will continue to breakdown and compromise the overall integrity and performance of the units.



Gravity Filters



Effluent from the DAF units is conveyed by gravity to a splitter box and then to four gravity filters, all installed in 2007. The primary purpose of the gravity filters is to provide additional solids removal to achieve wintertime TSS limits. The filters are rated for a total capacity of 4 MGD, but also struggle to perform at influent design flow rates due to excessive solids loading. The filters are currently undersized. An upgrade is necessary to meet current and future demands. The filters have a total surface area of 573 square feet, and a maximum loading rate of 4.85 gpm/ft2. The filters contain a 12-inch layer of silica sand and a 24-inch layer of anthracite coal. 













FIGURE 2.3.24

GRAVITY FILTERS
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The filters are backwashed manually, or based on a pressure differential or time based interval. Backwash water is supplied from the chlorine contact basin. The backwash cycle duration is typically between four and five minutes, at a volume between 8,600 to 17,200 gallons. Air scour is provided via a rotary positive displacement blower, sized at 3 scfm/ft2. Two flow meters are included; one to measure and log backwash flow and another to measure filter effluent flow. 



The filters are operationally problematic. Influent flow variability, resulting from excessive I/I, requires increased operational oversight and causes performance stability issues. The hydraulic capacity of the filters is also often restricted due to excess solids loads from the DAF units. As solids loads are increased, operational staff has difficulty achieving discharge TSS requirements and discharging flows from the wastewater treatment at rates needed to satisfy lagoon storage and equalization objectives. 



Disinfection

	

Effluent from the gravity filters is disinfected with a tablet chlorination (calcium hypochlorite – Ca(ClO)2) system manufactured by Accu-Tab. The tablets dissolve in feed water, enter a solution tank, and then are injected into the waste stream. Calcium hypochlorite tablets are very reactive and quickly kill bacteria present in wastewater (99% of the bacteria kill takes place in the first ten minutes following contact). Just as important, calcium hypochlorite residual, present after disinfection, dissipates rapidly so that it will not damage the receiving environment. 



The City is required to comply with E. coli standards from November 1st to April 30th, when discharging to the Molalla River. From May 1st through October 31st, the City is required to comply with a Total Coliform Limit (TCL) based on the type of beneficial recycled water produced. 























FIGURE 2.3.25

TABLET CHLORINATION
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Due to insufficient contact time in the chlorine contact basin, disinfection is accomplished by higher chlorine doses. The theory is based on the use of the detention time-dose product. As the detention time is shortened, effective disinfection can be maintained by use of higher chlorine application rates.



The use of calcium hypochlorite causes an array of difficult handling and storage problems. The chlorine tablets are caustic and require careful handling. Protective gloves are required, and chlorine gas can accumulate in the tablet container, requiring a well ventilated area. The tablets can deteriorate rapidly in the presence of moisture. Calcium hypochlorite is also classified as a Class III oxidizer per code 430 of the NFPA (National Fire Protection Association). Calcium hypochlorite will liberate heat and oxygen as it decomposes, and can initiate spontaneous fires. 



Chlorine Contact Basin



Effluent from the tablet chlorination system flows by gravity to the chlorine contact basin. The chlorine contact basin is 67,500 gallons, and has a length to width ratio of 1:1. There is no baffling in the basin to prevent short circuiting. Short circuiting makes it difficult to estimate the actual hydraulic detention time provided by the chlorine contact basin.  The contact basin was relined as part of the 2007 WWTP Improvements project. The chlorine contact basin is undersized based on current flows but additional chlorine contact time is also provided in the effluent/recycled water force main. However, using the effluent/recycled water force main as chlorine contact time limits options for future expansion of recycled water irrigation sites.



























FIGURE 2.3.26

CHLORINE CONTACT BASIN
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Oregon DEQ guidelines for reliability for sewage treatment facilities require that disinfection systems be sized for peak hour flow with full redundancy. For chlorination systems, the contact chamber shall be sized for at least 15 minutes of contact time at the peak hour flow, 20 minutes at peak day flows, or 60 minutes at average dry weather flows, whichever results in the largest basin. A minimum of two contact units is required, and a minimum length to width ratio of 40:1 is required, with 72:1 preferred. 



Effluent Pump Station and Force Main



Effluent from the chlorine contact basin flows by gravity to an effluent pump station, constructed in 2000. The pump station houses two vertical turbine pumps with a total capacity between 500 and 7,000 gpm. The effluent pump station is designed with provisions to add a third pump in the future. Each pump has a capacity of 3,500 gpm at approximately 280 feet of head at full speed (1780 rpm). The design maximum flow of 7,000 gpm is accomplished with two pumps operational and one redundant pump. The wet well is a precast reinforced concrete 12-foot inner diameter manhole. The pumps are VFD controlled. A pressure transducer is included for liquid level measurement. 



Due to flow equalization in the facultative/storage lagoons, the pump station is sufficiently sized based on existing flows, but fails to comply with DEQ redundancy requirements. DEQ guidelines require redundancy in pumping capacity, with the pump system capable of conveying peak hourly flows with the largest pump out of service. Adding the third pump will provide the necessary expansion to satisfy redundancy requirements based on existing flows, but an expansion is necessary to accommodate future flows. 































FIGURE 2.3.27

EFFLUENT PUMP STATION
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Effluent is conveyed to the Molalla River outfall or recycled water sites via a 27,000-feet long, 24-inch diameter force main. The first 20,700 feet of the force main is PVC, whereas the last 6,700 feet is HDPE. The design capacity of the force main is 10.1 MGD. During the summer, all recycled water is land applied to DEQ approved recycled water sites. Summertime operation of the transfer pumps is based upon a pressure set point, typically between 100 to 104 psi. During the wintertime, all of the flows are discharged to the Molalla River, and the pump station is operated based upon a flow set point. A map showing the location of the force main, Molalla River outfall, and sub-irrigation mains is included in Appendix B.



Discharge Monitoring Station and Outfall



A discharge monitoring station is located immediately prior to discharging to the Molalla River (Outfall 001), approximately 700 feet from the outfall. For DO compliance, aeration of the effluent is accomplished by cascade aeration. The cascade aeration structure has a total fall of approximately 20 feet. 



The discharge monitoring station also includes a flow meter, flow paced sampler, and instrumentation probes to monitor chlorine residual, dissolved oxygen, and temperature. The discharge monitoring station includes a standby generator located on the north side of the building. A chemical feed system injects 2 to 13 gph of ascorbic acid into the effluent for dechlorination. Chemical costs for dechlorination are significant. The outfall piping is capacity limited, and causes backups during high flows.



The discharge monitoring station is checked daily and also monitored via the SCADA system. As a result of the location of the discharge monitoring station, it requires additional oversight and attention. High river flows often threaten to flood the station. 



Standby Power Generation



A standby power generator, installed in 2000, provides 750 kW of backup power to the facility. The generator utilizes a diesel fuel source. The 750 kW emergency generator is sized to power the entire WWTP, but with only one effluent/irrigation pump operating at a time. Normal operations of the emergency power equipment are controlled by the automatic transfer switch control panel and the generator control panel. 





Operations Building



The Operations Building consists of office space, a meeting room, restrooms, and a laboratory. The building is in good condition and functional. The laboratory includes all of the necessary equipment for performing wastewater analyses. The Operations Building also houses the disinfection system and DAF equipment. 



Flow Measurement



Flows are measured at multiple locations throughout the treatment facility. Influent flow is measured at the headworks using a 24-inch Parshall flume. Flow measurement locations and functions are listed in Table 2.3.17.



TABLE 2.3.17

FLOW METERS



		Flow Meter
Name/Number

		Location 

		Type

		Function



		Influent

		Headworks

		Parshall Flume

		Influent flow for DMR1



		Transfer Pump Station

		Transfer Pump Station

		Electromagnetic

		Flows to lagoons, lagoon leak testing



		FM-1

		Upstream of DAF #2

		Ultrasonic - Doppler

		Modulate flows to DAF

Can control DAF chemical feed rate



		FM-2

		Upstream of DAF #1

		Electromagnetic

		Modulate Flows to DAF

Can control DAF chemical feed rate



		FM-3

		DAF #2 Recycle

		Propeller

		Recycle indication and process control



		DAF #1 Recycle

		DAF #1 Recycle

		Propeller

		Recycle indication and process control



		FM-4

		Filter Effluent

		Ultrasonic – Transit Time

		Irrigation flows
Controls chlorine dosage



		FM-5

		Downstream of Backwash Pump

		Ultrasonic – Transit Time

		Backwash flow indication Irrigation flows



		Effluent

		Discharge Monitoring Structure

		Electromagnetic (Insertion)

		Effluent flows for DMR 

Can control dechlorination dosage 





1. DMR -Discharge Monitoring Report.


Effluent Disposal 



Because the City can’t discharge to the waters of the state from May – Oct, effluent disposal is a major problem for Molalla. Based on existing flows and the existing WWTP deficiencies, effluent disposal systems are undersized. A summary of effluent disposal systems is summarized in this section. 



Molalla River Outfall (Outfall 001). Until 2007, the final effluent was discharged during the winter months to Bear Creek. Due to the limited assimilative capacity of Bear Creek, a five mile long pipeline project was completed in 2006 that resulted in the abandonment of the Bear Creek outfall and the addition of a new outfall to the Molalla River. From November 1st to April 30th, effluent is discharged to the Molalla River in accordance with NPDES Permit No. 101514. The outfall diffuser has three ports (duckbill), all 8-inch diameter, and provide a wintertime submergence of 12-inches and summertime submergence of 1-inch. The Molalla River is water quality impaired under DEQ’s 303(d) inventory of impaired water bodies. 



The City often violates the NPDES Permit by discharging to the Molalla River outfall in May, June, and/or October. Rain induced infiltration and inflow produce high flows, and rainfall precludes significant irrigation of recycled water. The WWTP does not have adequate liquid storage, nor is the existing NPDES Permit derived based on existing flows. The BOD5 and TSS mass load limits (monthly, weekly, and daily max) are based on an average wet weather flow of 1.92 MGD, which is not representative of current flows. Based on the flow analysis summarized in Section 3, the current AWWF is 2.48 MGD, and the MMWWF is 3.21 MGD. The permitted average wet weather flow of 1.92 MGD ultimately restricts the City’s ability to discharge flows at rates, during the winter months, necessary to satisfy a water balance. Table 2.3.18 summarizes the total volume of flow discharged to the Molalla River outfall in 2016 and 2017 during the summer months, in violation of the City’s NPDES Permit.



TABLE 2.3.18

TOTAL FLOW (MG) DISCHARGED TO MOLALLA RIVER MAY – OCT (2016 & 2017)



		Year

		Effluent Flow Discharged to Molalla River May – Oct (MG)



		2016

		23.27



		2017 

		45.59







Recycled Water (Outfall 002). Unless approved by a permit modification, the permittee is not allowed to discharge to the waters of the state from May 1st through October 31st. During this time period, effluent is required to be used beneficially by land application of recycled water on DEQ approved sites. Land application rates are dictated based on agronomic loading criteria, but also controlled by moisture block and piezometer data. The City of Molalla’s recycled water use program is governed by Oregon Administrative Rule (OAR) 340-055 and guided by the DEQs Internal Management Directive (IMD); Implementing Oregon’s Recycled Water Use Rules. 



The City’s Consolidated Recycled Water Use Plan (2015) required that the City produce Class A and B recycled water. The Consolidated Recycled Water Use Plan (2015) was amended in 2018 (Recycled Water Use Plan (The Dyer Partnership, 2018)) to reclassify the land application sites from Class A or B to C. The Recycled Water Use Plan (The Dyer Partnership, 2018) received DEQ approval on September 27, 2018. Recycled water is used for pasture and grass irrigation. Class A water is not required based on DEQ regulations, and imposes an unnecessary burden on the WWTP and the City. Moreover, the existing WWTP is unable to consistently produce Class A recycled water. 



As outlined in the Recycled Water Use Plan, the City intends to land apply recycled water to the sites listed in Table 2.3.19. The NPDES Permit requires the effluent to be treated in accordance with Class A, B, or C requirements, depending on the land application site. The City’s Recycled Water Use Plan is based on the use of Class C recycled water. The total acreage available for the land application of Class C recycled water is 444.5 acres. 

















TABLE 2.3.19

RECYCLED WATER Land Application Sites



		Site

		Beneficial Purpose

		Class of Water

		Recycled Water Capacity, MG

		Frequency1



		Coleman Ranch Sites

		Pasture irrigation (with some hay production)

		C

		196.4

		May - October



		Cemetery Site

		Grass irrigation

		C

		1.55

		May - October



		WWTP Site

		Pasture irrigation

		C

		3.53

		May - October





1. City is usually unable to irrigate in May and October due to rainfall. If no irrigation occurs in May and October the total recycled water capacity of all sites is reduced to 182.3 MG.



Table 2.3.20 summarizes the useable acreage and recycled water capacity for each land application site. The total monthly capacity of the Coleman Ranch sites (North and South), Cemetery site, and WWTP site is summarized in Table 2.3.21.



TABLE 2.3.20

SUMMARY OF LAND APPLICATION SITES



		Site

		Useable Acreage (Acres)

		Recycled Water Capacity (MG)



		North Coleman Ranch Site 

		270

		121.7



		South Coleman Ranch Site 

		163

		74.7



		Cemetery Site 

		3.4

		1.5



		WWTP Site

		8.1

		3.5



		Total

		444.5

		201.5







TABLE 2.3.21

MONTHLY CAPACITY OF LAND APPLICATION SITES



		Site

		May

		June

		July

		Aug

		Sept

		Oct



		North Coleman Ranch Site (MG)

		9.6

		22.1

		43.1

		34.3

		11.2

		1.4



		South Coleman Ranch Site (MG)

		7.0

		13.3

		26.0

		20.7

		6.8

		0.8



		Cemetery Site (MG)

		0.13

		0.28

		0.54

		0.43

		0.14

		0.02



		WWTP Site (MG)

		0.17

		0.66

		1.29

		1.03

		0.34

		0.04



		Total Monthly Capacity (MG)

		16.9

		36.3

		71.0

		56.5

		18.5

		2.3







Table 2.3.22 summarizes the quantity of recycled water that was applied to each land application site during the 2016 irrigation season, as well as the individual site capacities. For 2016 irrigation season, the total volume of recycled water accounted for 55% of the available capacity of land application sites. 



TABLE 2.3.22

QUANTITY AND CAPACITY OF RECYCLED WATER BY SITE (2016)



		Parameter

		North Coleman Ranch Site

		South Coleman Ranch Site

		Cemetery

Site

		WWTP Site



		Total Million Gallons (MG)

		55.6

		52.1

		0

		2.3



		Site Capacity (MG)

		121.7

		74.7

		1.5

		3.5



		% of Capacity 

		45.7%

		69.7%

		0%

		65.7%





In 2015, from May through October, the total influent flow was 158 MG, but only 111 MG of recycled water was land applied. In 2016, from May through October, the total influent flow was around 197.5 MG, but only 110 MG of recycled water was land applied. In 2017, from May through October, the total influent flow was 216.34 MG, but only 54.3 MG of recycled water was land applied. The drastic decline in recycled water irrigated in 2017 is mainly attributed to an unusually wet spring and summer. Again, the City must expand its irrigation operations to enable the land application of recycled water at rates closer to influent flows. Table 2.3.23 summarizes the historical influent flow from May – October, as well as the total volume of recycled water land applied. 



TABLE 2.3.23

TOTAL INFLUENT FLOW AND RECYCLED WATER IRRIGATED (MAY – OCT) 



		Year

		Influent Flow May – Oct (MG)

		Effluent Irrigated (MG)

		Excess (MG)



		2015

		158

		111

		47



		2016

		197.5

		110

		87.5



		2017 

		216.34

		54.3

		162.04







The difference between the influent dry weather flows and the actual quantity of recycled water irrigated was stored in the lagoons and eventually discharged, after further treatment and disinfection, to the Molalla River outfall. As previously noted, with the inability to land apply recycled water at rates necessary to satisfy lagoon equalization objectives, the City is frequently forced to discharge to waters of the state during the months of May and October, in violation of the NPDES Permit. Irrigation restrictions also prevent the City from managing lagoon liquid levels to facilitate equalization objectives, forcing the City to violate mass load requirements by discharging peak wastewater flows during the winter months. 



Summaries of the 2016 and 2017 irrigation seasons are shown in Figures 2.3.28 and 2.3.29, respectively.



FIGURE 2.3.28

2016 IRRIGATION SEASON SUMMARY

	











FIGURE 2.3.29

2017 IRRIGATION SEASON SUMMARY







Figure 2.3.30 shows the monthly influent flows for 2015 - 2017, as well as the total monthly capacity of the irrigation sites. Figure 2.3.31 illustrates the monthly irrigation volume (MG) and the total monthly capacity of the irrigation sites, also for 2015 - 2017.



FIGURE 2.3.30

MONTHLY INFLUENT FLOWS AND MONTHLY CAPACITY OF LAND APPLICATION SITES











FIGURE 2.3.31

MONTHLY IRRIGATION AND MONTHLY CAPACITY OF LAND APPLICATION SITES







As previously noted, land application of recycled water is a major bottleneck to system operations. The City typically irrigates June to September, five to six days per week. Soil available water capacity (AWC), and rainfall, usually prevent land application of recycled water in May and October. Sometimes, rainfall in June prevents appreciable irrigation of recycled water. 



July and August represent the months with the largest available capacity to dispose recycled water. As illustrated in Figure 2.3.32, the City is only irrigating about 34% of the recycled water that they could irrigate in July and August. Accordingly, the City must expand its irrigation systems and labor force to discharge more recycled water, especially in July and August. 









































FIGURE 2.3.32

2016 JULY AND AUGUST IRRIGATION SUMMARY







Biosolids Management



The City of Molalla’s biosolids management program is governed by Oregon Administrative Code (OAR) 340-050 and the Code of Federal Regulations (CFR) Section 40, Part 503. As part of the permit requirements, the City is required to generate a Biosolids Management Plan (BMP). The City’s most recent BMP was published on September 10, 2013. The City does not accept septage.



Sludge, including algal-alum sludge from the DAF backwash, mainly settles and accumulates in the facultative/storage lagoons. Some sludge also settles in quiescent zones in the aeration basin. Based on sludge judge measurements taken in December 2017, there is approximately 150,000 gallons of solids (2 – 4% dry solids) occupying approximately 11.5% of the aeration basin volume. 



The majority of sludge settles near the inlet of lagoon #1, partially because the presence of polymer in the DAF backwash wastewater. Sludge resides in the lagoons for long periods of time, generally years, with little to no removal and disposal. While in the lagoons, sludge is passively and anaerobically digested, and gravity thickened. The biosolids are well digested and fairly inert. 



For odor mitigation and to prevent hardening, sludge residing within the lagoons is kept submerged with a water cap. Lagoon #1 was sludge judged in February 2018. The sludge depths in lagoon #1 ranged from 7.25 feet to 8.5 feet near the inlet, and between 3 feet to 5.5 feet in the proximity of the lagoon transfer piping. Sludge depths in lagoon #2 were measured in March 2018, and found to be less than 1 ft throughout the lagoon. A map depicting the sludge depths in lagoon #1 and #2 is provided in Appendix B. Dry solids characteristics from the sludge is also included in Appendix B. 



As a result of the solids retention time and anaerobic digestion, the WWTP produces Class B biosolids in accordance with 40 CFR Part 503 regulations. Per the 2013 BMP, pathogen reduction requirements are achieved through 40 CFR 503.32(b)(2), and vector attraction reduction requirements are achieved through 503.33(b)(2).



Based on the annual biosolids sampling, as outlined in the 2016 WWTP Biosolids Annual Report Form, the land applied biosolids were in compliance with the regulatory concentration limits. A summary of WWTP biosolids characteristics is summarized in Table 2.3.24 and Table 2.3.25. 



TABLE 2.3.24

SUMMARY OF HEAVY METALS CONCENTRATIONS IN WWTP BIOSOLIDS (2016)



		Metal

		Concentration Limits (mg/kg) 1

		Concentration (mg/kg) in Sludge



		

		Cumulative

		Ceiling

		2016



		Arsenic

		41

		75

		0.168



		Cadmium

		39

		85

		0.22



		Chromium

		1,200

		-

		1.32



		Copper

		1,500

		4,300

		8.42



		Lead

		300

		840

		0.536



		Mercury

		17

		57

		0.0922



		Molybdenum

		18

		75

		0.675



		Nickel

		420

		420

		1.72



		Selenium

		100

		100

		< 0.200



		Zinc

		2,800

		7,500

		33





1. 40 CFR Part 503, Subpart B, ND – non-detected



TABLE 2.3.25

SUMMARY NUTRIENT CONCENTRATIONS IN WWTP BIOSOLIDS (2016)1



		Nutrient

		% Dry Weight2



		TKN

		3.61%



		NO3-N

		<0.058%



		NH4-N

		1.51%



		PO4

		8.86%



		K

		0.07%



		pH

		7.4 



		Total Solids

		4.3%



		Vol. Solids

		44.1%





1. Biosolids characteristics specified in the 2013 BMP were considerably different than the 2016 annual report.

2. 40 CFR Part 503, Subpart B, ND – non-detected



If and when the City land applies biosolids, the City uses contract haulers to land apply Class B biosolids to authorized sites. The biosolids are dredged from the lagoon and wet applied on the same day of removal. Between 1980 and 1999, no solids were removed from the facility. A futile attempt to remove biosolids occurred in 1989. In 1999, 712 dry tons of sludge was successfully dredged and removed from the Lagoon #1. In 2010, approximately 55 dry tons of solids were removed from the facility. In 2016, approximately 102 dry tons of solids were removed from the facility. The City did not remove solids in 2017. In 2018, after sludge judge valves were recorded, approximately 699 dry tons and 215 dry tons of solids were removed from lagoon #1 and the aerated lagoon, respectively. The sludge judge values included in this report do not take into account the volume of sludge removed from the aerated lagoon and facultative lagoon #1. 



The City land applies biosolids to DEQ approved sites during the summer months. Application rates do not exceed 100 pounds of Plant Available Nitrogen (PAN) per acre per year. Prior to application of biosolids, the City verifies favorable soil conditions, and takes into consideration the biosolids application rate, commercial fertilizer applied, and the residual nutrients available in the soils. The City currently has two authorized sites for land application, as set forth in Table 2.3.26. 





TABLE 2.3.26

BIOSOLIDS LAND APPLICATION SITES1



		Field ID

		Township Range & Section

		Useable Acres



		Johnson2

		T4S R2E S32

		28



		Mount Hope Rd.3

		T5S R1E S13

		20.1





1.	Jorgenson site listed in 2013 Biosolids Management Plan is no longer available to receive biosolids.

2.	Site is pending in 2013 Biosolids Management Plan.

3.	Site is not an authorized site according to 2013 Biosolids Management Plan but was used for land application in 2016. DEQ authorization is unknown.



2.4	Financial Status



For the 2018 budget year, the City forecasts that the wastewater utility will generate sufficient revenues from rates, charges and fees to satisfy obligations and produce an unappropriated ending balance in the Wastewater Operating Fund of $215,240. According to the Utilities Rate Study authored by Donovan Enterprises, Inc., “The wastewater utility is facing financial challenges. As of June 30, 2017, the utility has $3.8 million in outstanding principal on long term debt. This legacy debt consists of the 2010 sewer refunding bonds and the 2008 Clean Water State Revolving Fund (SRF) loan. These debts will not be retired until 2025 for the bonds, and 2028 for the loan. The total annual debt service on these two debt instruments is $502,000 per year.” Applicable sections of the City’s Utility Rate Study are included in Appendix D. 



Financial Statement



Complete financial records for the wastewater collection and wastewater treatment system are included in Appendix D. These consist of detailed financial information extracted from the City’s budget for 2017-2018. A summary of the resources and requirements for the wastewater system is shown below in Table 2.4.1. 



As previously noted, the City is projected to end the year with a contingency of approximately $215,000. According to the 2017 Utilities Rate Study, this reserve represents approximately 35 days of wastewater system operating expenses, and is well below recommended reserve level of 60 days of operating expenses. Modeling estimates project a need to increase user rates over the next five years by approximately 6 % annually, to address this deficit. 























[bookmark: _GoBack]TABLE 2.4.1 

WASTEWATER RESOURCES AND REQUIREMENTS



		Resources

		$ Amount



		Beginning Fund Balance

		$380,021



		Fees, Licenses, Permits

		$2,106,000



		Transfers In

		-



		All Other Resources

		$27,000



		Total

		$2,513,021







		Requirements

		$ Amount



		Personnel Service

		$588,575



		Material & Services – Maintenance

		$679,919



		Material & Services – Operations

		$336,200



		Capital Improvements

		$66,652



		Transfers Out

		$626,435



		Contingency

		$215,240



		Total

		$2,513,021







Per ORS 223.311, System Development Charge (SDC) revenues are deposited in dedicated accounts and an annual accounting is prepared that identifies amounts collected, and amounts spend on qualified projects. The statute mandates that reimbursement fees may be expended on any capital improvements or associated debt service within the subject infrastructure. Improvement fees may only be spent on projects included in the Capital Improvement Plan (CIP) for each infrastructure, including associated debt service. 



Several wastewater projects were identified for fiscal year 2017 to 2018 that will utilize SDC fees for increasing capacity and addressing deficiencies, including: 1) Wastewater Facility and Collection System Master Plan Update, 2) New WWTP headworks, 3) New WWTP headworks lift gate system, and 4) New WWTP monitoring wells. Table 2.4.2 summarizes sewer system development charges. 



TABLE 2.4.2

SEWER SYSTEM DEVELOPMENT CHARGES



		Item

		$ Amount



		Beginning Fund Balance

		$711,701



		Sewer SDC – Reimbursement Fee

		$3,960



		Sewer SDC – Improvement Fee

		$90,040



		Total

		$805,701







Current Rate Schedule



The City completed a 5-year sanitary sewer CIP and rate study, and revised the user charges accordingly. The City adopted Resolution No. 2017 – 09, which establishes sanitary sewer rates and annual inflation adjustments, effective July 1, 2017. Billings for customers include two components: a fixed rate (base charge) and a volumetric rate (commodity charge). The base residential and commercial sewer rate is $35.95 per Equivalent Dwelling Unit (EDU). All residential and commercial users are billed the same base rate. Commercial and industrial users are all assigned one EDU, not multiple EDUs based on the hydraulic or organic contributions. Commercial and industrial users, however, are billed based on a volumetric basis. It is recommended that the City adjust the base rate for commercial users based on the number of EDUs of each commercial and industrial user. 



The City’s residential volumetric rates are based on winter water consumption. The variable fee is $3.56 per 100 cubic feet per month. The City has policies for customer accounts without water usage history or dwellings served by wells. 



Annual inflationary adjustments for all sanitary sewer users are effective automatically each year on July 1st based on the published values by the Bureau of Labor Statistics Portland-Salem for All Urban Consumers. The City raised sewer rates 27.13% in 2015, 6.48% in June 2017, and 6.09% in November of 2017, with an effective date of July 1, 2018.



TABLE 2.4.3

CURRENT AND PROJECTED WASTEWATER RATES



		Wastewater Rate Component

		2017

		2018

		2019

		2020

		2021

		2022



		Monthly Base Rate ($/EDU)

		$35.95

		$38.31

		$41.06

		$44.07

		$46.88

		$48.30



		Volume Charge ($/100 cubic feet)

		$3.56

		$3.79

		$4.06

		$4.36

		$4.64

		$4.78







Based on a winter water consumption of 150 gpd/EDU, or approximately 600 cubic feet of monthly water use, the average residential sewer bill is approximately $57.31/month. The average wastewater rate (residential) as a percentage of the Median Household Income (MHI) $55,534 is 1.2%. This percentage is used as an affordability indicator for utilities, agencies, and other organizations. The EPA establishes the affordability capacity of utilities based on several factors. EPAs affordability criteria, as a percentage of MHI, is typically between one and two percent.



Tabulation of Users by Category



The City currently has 2,700 services (water meters) inside the City Limits, which also receive sewer service. Based on a Single Family Residence (SFR) usage rate, the City has 3,272 EDUs. Oregon Business Development Department Infrastructure Finance Authority (OBDD-IFA) EDUs are based on a usage rate of 7,500 gallons per month. The City has 3,418 EDUs based on OBDD-IFA guidelines. Infrastructure Finance Authority EDUs are used to evaluate user rates at a national level. Table 2.4.4 lists the user type and EDUs. 



Based on analysis of historical billing records for the fiscal year 2015-2016, 94.0% of all accounts are single family residential, and 5.5% are large multifamily residential, light commercial. The remaining 0.5% of the City of Molalla population is classified as industrial.



TABLE 2.4.4

USER TYPES AND EQUIVALENT DWELLING UNITS (EDUs)



		User Group

		Number of Users

		Total Usage (Gal./Year)

		Usage Per User (Gal./Year)

		EDUs (Per USDA - DEQ)

		EDUs (Per OBDD - IFA)



		Residential

		2,529

		237,777,841

		94,020

		2,529

		2,642



		Multifamily

		-

		-

		-

		-

		-



		Commercial

		156

		69,870,895

		447,890

		743

		776



		Industrial

		15

		-

		-

		-

		-



		Total

		2,700

		307,648,736

		541,911

		3,272

		3,418





1. Based on 2015-2016 fiscal year water sales volumes.

2. Total usage, usage per user, and EDUs for commercial includes contributions from industrial users. 



Based on the 2017 population of 9,939 people, and 3,272 EDUs, in accordance with USDA – DEQ procedures, the number of people per EDU is approximately 3 people/EDU. The future number of equivalent dwelling units based solely on a population 16,977 in 2043, is estimated at 5,659 EDUs, based on a population density of 3 people/EDU.  

Lagoons #1 and #2 Liquid Depths

Lagoon #1 Depth	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	10.4	9.3000000000000007	9	8.6	9.6	12	12.3	11.3	9.3000000000000007	11.4	11.1	11.5	11.2	10.7	10.1	9	9.4	9.9	9.5	9.6999999999999993	Lagoon  #2 Depth	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	10	8.6	8	6.3	10	12.7	12.6	11	10.7	11.9	10.8	11.3	10.4	10.199999999999999	10.8	7.3	9.3000000000000007	10.5	9.6999999999999993	9.6999999999999993	Date

Depth



Facultative Lagoon Water Balance Summary (2016)

Influent Flow (MG)	May	June	July	August	September	October	34.18	30.013999999999999	26.465	24.071000000000002	23.946999999999999	59.07	Recycled Water Irrigated (MG)	May	June	July	August	September	October	0	18.731000000000002	32.469000000000001	34.493000000000002	23.134	1.5820000000000001	Discharged - Molalla River (MG)	May	June	July	August	September	October	0	0	0	0	0	23.266999999999999	Lagoon Net Gain/Loss (MG)	May	June	July	August	September	October	34.18	11.282999999999998	-6.0040000000000013	-10.422000000000001	0.81299999999999883	34.221000000000004	Month

MG



Facultative Lagoon Water Balance Summary (2017)

Influent Flow (MG)	May	June	July	August	September	October	47.79	49.39	28.25	26.97	29.36	34.564999999999998	Recycled Water Irrigated (MG)	May	June	July	August	September	October	0	2.29	17.408000000000001	18.100000000000001	10.64	5.84	Discharged - Molalla River (MG)	May	June	July	August	September	October	0.72199999999999998	15.855	0	0	0	29.01	Lagoon Net Gain/Loss (MG)	May	June	July	August	September	October	47.067999999999998	31.245000000000001	10.841999999999999	8.8699999999999974	18.72	-0.28500000000000369	Month

MG



2016 Irrigation Season Summary

Available Unused Land Application Capacity (MG), 91.1, 45%

Total Recycled Water Irrigated (MG)	Available Unirrigated Capacity (MG)	110.4	91.096881542000034	Total Recycled Water Irrigated (MG)	Available Unirrigated Capacity (MG)	0.5478992982677412	0.45210070173225875	

2017 Irrigation Season Summary

Available Unused Land Application Capacity (MG), 147.3, 73%

Total Recycled Water Irrigated (MG)	Available Unirrigated Capacity (MG)	54.239999999999995	147.25688154200003	Total Recycled Water Irrigated (MG)	Available Unirrigated Capacity (MG)	0.26918530740980329	0.73081469259019671	

Monthly Influent Flows and Monthly Irrigation Capacity of Land Application Sites

Monthly Total Irrigation Capacity (MG)	May	June	July	Aug	Sept	Oct	16.947300171999998	36.330558529999998	70.971323640000008	56.487380039999998	18.467028089999999	2.2932910699999995	2015 Monthly Influent Wastewater Flow (MG)	May	June	July	Aug	Sept	Oct	47.5	26.85	21.8	20.38	20.399999999999999	20.8	2016 Monthly Influent Wastewater Flow (MG)	May	June	July	Aug	Sept	Oct	34	30	26.5	24	24	59	2017 Monthly Influent Wastewater Flow (MG)	May	June	July	Aug	Sept	Oct	47.8	49.39	28.25	27	29.4	34.6	Month 

Million Gallons (MG)



Monthly Irrigation Versus Monthly Irrigation Capacity of Land Application Sites

Monthly Total Irrigation Capacity (MG)	May	June	July	Aug	Sept	Oct	16.947300171999998	36.330558529999998	70.971323640000008	56.487380039999998	18.467028089999999	2.2932910699999995	2015 Monthly Recycled Water Irrigated (MG)	May	June	July	Aug	Sept	Oct	0	24.48	17.95	28.52	22.38	17.88	2016 Monthly Recycled Water Irrigated (MG)	May	June	July	Aug	Sept	Oct	0	18.7	32.5	34.5	23.1	1.6	2017 Monthly Recycled Water Irrigated (MG)	May	June	July	Aug	Sept	Oct	0	2.29	17.41	18.100000000000001	10.6	5.84	Month 

Million Gallons (MG)



2016 July and August Irrigation Summary

Available Unused Land Application Capacity (MG), 127.5, 66%

Total Recycled Water Irrigated (MG)	Available Unirrigated Capacity (MG)	67	127.45870368000001	Total Recycled Water Irrigated (MG)	Available Unirrigated Capacity (MG)	0.3445461618948914	0.6554538381051086	

Leaking Service Lateral, 19, 9%

Leaking Main Line, 2, 1%

Leaking Manhole, 44, 21%

Open Cleanout, 107, 51%

Plugged House Vent, 1, <1%

Leaking Service Lateral 	Leaking Main Line 	Catch Basin	Leaking Manhole 	Open Cleanout 	Plugged House Vent	Roof Drain	19	2	26	44	107	1	9	Leaking Service Lateral 	Leaking Main Line 	Catch Basin	Leaking Manhole 	Open Cleanout 	Plugged House Vent	Roof Drain	9.1346153846153841E-2	9.6153846153846159E-3	0.125	0.21153846153846154	0.51442307692307687	4.807692307692308E-3	4.3269230769230768E-2	
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SECTION 3:  NEED FOR PROJECT





City of Molalla		Section 3

Wastewater Facility and Collection System Master Plan	Need for Project



[bookmark: _Toc415451658]

3.1 	Health Sanitation and Security



This section discusses relevant state and federal regulations. The Clean Water Act (CWA) prohibits discharges of wastewater to waters of the state without a National Pollutant Discharge Elimination System (NPDES) Permit. NPDES permits contain effluent limits that are developed to protect the beneficial uses. NPDES permits are generally renewed every five years, at which time any changes to the rules will be included in the renewed permit. The US Environmental Protection Agency (EPA) has delegated NPDES permitting authority for Oregon to the Oregon Department of Environmental Quality (DEQ).



A fundamental premise of the CWA is the maintenance and restoration of the chemical, physical, and biological integrity of the Nation’s waters. The CWA requires states to develop water quality standards. Oregon Administrative Rules (OAR) Chapter 340 Division 41 contains Oregon’s water quality standards. These standards are benchmarks established to assess whether the quality of Oregon’s rivers and lakes are adequate for beneficial uses. 



Water Quality Assessment



Section 305(b) of the CWA requires DEQ to assess water quality in Oregon and publish a report on the overall condition of waters known as an Integrated Report. The DEQ assigns an assessment status category to each water body where data are available to evaluate. Water bodies that do not meet water quality standards are water quality limited and are assigned Category 4 or 5. Water bodies in Category 5 are issued Total Maximum Daily Loads (TMDLs), and comprise the Section 303(d) list. The DEQs assessment of the water quality in Molalla River in the vicinity of Molalla’s Outfall 001, at river mile 20, is summarized in Table 3.1.1. 



TABLE 3.1.1

MOLALLA RIVER 303d LIST



		River Mile

		Parameter

		Season

		Status

		Assessment Action



		0 to 48.3

		Alkalinity

		Year Round

		Cat 3B:  Potential concern

		No action



		0 to 48.3

		Ammonia

		Year Around

		Cat 2:  Attaining some criteria/uses

		No action



		0 to 48.2

		Arsenic

		Year Round

		Cat 2: Attaining some criteria/uses

		Added to database



		0 to 25

		Atrazine

		Year Round

		Attaining

		No action



		0 to 48.3

		Biological Criteria

		Year Round

		Cat 3B:  Potential concern

		Added to database



		0 to 48.3

		Cadmium

		Year Round

		Cat 2: Attaining some criteria/uses

		Added to database



		0 to 48.3

		Chloride

		Year Round

		Cat 3:  Insufficient data

		No action



		0 to 25

		Chlorophyll a

		Fall, Winter, Spring

		Cat 3:  Insufficient data

		No action



		0 to 25

		Chlorophyll a

		Summer

		Cat 2:  Attaining some criteria/uses

		No action



		0 to 48.2

		Chromium

		Year Round

		Cat 2: Attaining some criteria/uses

		Added to database



		0 to 48.2

		Copper

		Year Round

		Cat 3B: Insufficient data, potential concern

		Added to database



		0 to 25

		Cycloate

		Year Round

		Attaining

		No action



		0 to 16.8

		Dissolved Oxygen

		October 15 - May 15

		Cat 2:  Attaining some criteria/uses

		No status change



		18.2 to 48.3

		Dissolved Oxygen

		Year Round (Non-spawning)

		Cat 3: Insufficient data

		No status change



		19.7 to 44.7

		Dissolved Oxygen

		August 15 – June 15

		Cat 3: Insufficient data

		No status change



		0 to 25

		E. Coli

		Fall, Winter, Spring

		Cat 4A:  Water quality limited, TMDL approved

		New Cat 4A: Water quality limited, TMDL approved



		0 to 25

		E. Coli

		Summer

		Cat 2:  Attaining some criteria/uses

		No action



		0 to 25

		EPTC

		Year Round

		Attaining

		No action



		0 to 25

		Fecal Coliform

		Summer

		Attaining

		No action



		0 to 25

		Flow Modification

		Undefined

		Water quality limited not needing a TMDL

		No action



		0 to 48.3

		Iron

		Year Round

		Cat 2:  Attaining some criteria/uses

		No action



		0 to 48.2

		Lead

		Year Round

		Cat 5: Water quality limited, 303(d) list, TMDL needed

		Added to database



		0 to 48.3

		Manganese

		Year Round

		Cat 3B:  Potential concern

		No action



		0 to 48.3

		Nickel

		Year Round

		Cat 2: Attaining some criteria/uses

		Added to database



		0 to 25

		pH

		Fall, Winter, Spring

		Cat 2:  Attaining some criteria/uses

		No action



		0 to 25

		pH

		Summer

		Cat 2:  Attaining some criteria/uses

		No action



		0 to 48.2

		Phosphorus

		Summer

		Cat 2:  Attaining some criteria/uses

		No action



		0 to 25

		Sedimentation

		Undefined

		Insufficient data

		No action



		0 to 48.2 

		Selenium

		Year Round

		Cat 2: Attaining some criteria/uses

		Added to database



		0 to 48.2

		Silver

		Year Round

		Cat 2: Attaining some criteria/uses

		Added to database



		0 to 25

		Simazine

		Year Round

		Attaining

		No action



		18.2 to 48.3

		Temperature

		Year Round (Non-spawning)

		Cat 4A: Water quality limited, TMDL approved

		No action



		0 to 48.2

		Zinc

		Year Round

		Cat 2: Attaining some criteria/uses

		Added to database





NOTES:

Category 1: All standards are met. (This category is not used.) 

Category 2: Attaining - Some of the pollutant standards are met. 

Category 3: Insufficient data to determine whether a standard is met.

3B: Potential concern - Some data indicate non-attainment of a criterion, but data are insufficient to assign another category. 

Category 4: Water is water quality limited but a TMDL is not needed. This includes:

4A: TMDL approved - TMDLs needed to attain applicable water quality standards have been approved. 

4B: Other pollution control requirements are expected to address all pollutants and will attain water quality standards. 

4C: Impairment is not caused by a pollutant (e.g., flow or lack of flow is not considered a pollutant.) 

Category 5: Water is water quality limited and a TMDL is needed, Section 303(d) list.



Of particular interest is the Dissolved Oxygen and Temperature standard. The year round water quality standard for Dissolved Oxygen, at river mile 20, is a minimum of 8 mg/L, or 90% of saturation. This standard is based on this section of river being designated as cold water habitat. Approximately two miles downstream, the dissolved oxygen standard changes to a minimum of 6.5 mg/L. The year round water quality standard for temperature, from river mile 18.2 to 48.3, is 16 degrees Celsius, based on a 7-day-average maximum. However, no heat load allocation was prescribed to the Molalla WWTP because it only discharges to the Molalla River during the winter months when there is negligible impact on river temperature. 



Antidegradation



The statewide Antidegradation Policy is to guide decisions that affect water quality to prevent unnecessary further degradation from new or increased point and nonpoint sources of pollution, and to protect, maintain, and enhance existing surface water quality to ensure the full protection of all existing beneficial uses. The standards and policies set forth in OAR 340-041-0007 through 340-041-0350 supplement the Antidegradation Policy. Exceptions to the statewide antidegradation rule may be granted in accordance with 340-041-0004(9). 



Total Maximum Daily Loads



There are two TMDLs that influence the water quality standards in the vicinity of the Molalla River outfall. The first, as set forth in 340-041-0344, is the Pudding – Ammonia and BOD – October 18, 1993. Presumably, this is genesis of the BOD5 and TSS limits in the current NPDES Permit. The second TMDL is the Molalla-Pudding Subbasin TMDL & WQMP – December, 2008. Total Maximum Daily Loads were developed for most of the types of pollution causing impairment of beneficial uses in the Molalla-Pudding Subbasin. The TMDLs determine the amount of a given pollutant that a waterbody may receive without violating a water quality standard. The Molalla River is listed for bacteria and temperature impairment. During non-spawning periods, the temperature criterion that applies to the lower Molalla River is 18 deg C for rearing and migration. The waste load allocation for bacteria is based on a logarithmic average of 126 E.coli organisms per 100 milliliters and not one sample exceeding 406 E.coli organisms per 100 milliliters. 



Basin Standards



For surface water discharge (Outfall 001), the City of Molalla is required to comply with OAR 340-041 Sections 340, 344, and 345 which pertain to the Willamette Basin. The Molalla River is a salmonid passage/rearing water, and the following standards apply:



· pH (hydrogen ion concentration). pH values may not fall outside 6.5 to 8.5;



· During the period of high stream flows (approximately November 1st to April 30th): A minimum of secondary treatment or equivalent control. Unless otherwise specifically authorized by the Department of Environmental Quality, operation of all waste treatment and control facilities should be at maximum practical efficiency and effectiveness so as to minimize waste discharges to public waters;

· Total Dissolved Solids. Guide concentrations listed may not be exceeded unless otherwise specifically authorized by DEQ upon such conditions as it may deem necessary to carry out the general intent of this plan and to protect the beneficial uses set forth in OAR 340-041-0340: Willamette River and Tributaries — 100 mg/l;



· Effluent BOD concentrations in mg/l, divided by the dilution factor (ratio of receiving stream flow to effluent flow) may not exceed one unless otherwise approved;



· Sewage wastes must be disinfected, after treatment, equivalent to thorough mixing with sufficient chlorine to provide a residual of at least one (1) part per million after 60 minutes of contact time unless otherwise specifically authorized by permit; 



· Positive protection must be provided to prevent bypassing raw or inadequately treated sewage to public waters unless otherwise approved by the Department where elimination of inflow and infiltration would be necessary but not presently practicable.



The Molalla WWTP typically only discharges to the Molalla River during high stream flows (November 1st to April 30th). Molalla’s NPDES Permit is more restrictive than the basin specific criteria for the Willamette Basin. The basis for the NPDES Permit requirement of 10/10 mg/L BOD5/TSS during high stream flows is presumably a carry-over from when the City discharged to Bear Creek. 



Beneficial Uses



Beneficial uses to be protected in the Molalla River are stipulated in Table 340A of OAR 340-041-340. Table 340A can be found in Appendix A. Included in Table 340A Designated Beneficial Uses Willamette Basin are:



		· Public Domestic Water Supply

· Private Domestic Water Supply

· Industrial Water Supply

· Irrigation

· Livestock Watering

· Fish and aquatic life

· Water Contact Recreation

		· Aesthetic Quality

· Hydro Power

· Commercial Navigation & Transportation

· Wildlife and hunting

· Fishing

· Boating









Mutual Agreement and Order (MAO)



On May 12, 2014, the DEQ issued NPDES Waste Discharge Permit Number 101514 (Permit) to the City of Molalla (Permittee).  The Permit authorizes the Permittee to construct, install, modify or operate wastewater treatment, control and disposal facilities (facilities) and discharge adequately treated wastewaters into the Molalla River, waters of the state, in conformance with the requirements, limitations and conditions set forth in the Permit.  The Permit expires on June 1, 2019.



The Permittee has violated the Permit as summarized in the following sections. DEQ and the Permittee recognize that until new or modified facilities are constructed and put into full operation, Permittee might continue to violate the seasonal discharge limit as well as the daily, weekly average, and monthly average Total Suspended Solids (TSS) limits of the permit at times during the period of the pending Mutual Agreement and Order.  



A copy of the executed MAO is included in Appendix A. The major elements of the MAO are summarized below. 



1) Development of a Wastewater Facility and Collection System Master Plan document that will comply with the applicable DEQ requirements for a facilities plan, as described in http://www.oregon.gov/deq/FilterDocs/FacilitiesPlansGuidelines.pdf.



2) The WWFCSMP must evaluate the removal of infiltration and inflow, removal of biosolids and expanded use of recycled water as both interim steps prior to any other plant upgrade or expansion and as ongoing activities to best manage the collection and treatment system and beneficial use of biosolids and recycled water. 



3) Construction related to the final approved WWFCSMP must be completed no later than five years following DEQ approval of the final WWFCSMP. 



4) Requiring the Permittee to meet the following interim effluent limitations, measured as specified in the Permit, until completions of the upgrades identified in the final WWFCSMP:



TABLE 3.1.2

INTERIM PERMIT LIMITS



		

		Units

		Average Monthly

		Average Weekly

		Daily Maximum



		TSS (November 1 – April 30)

		mg/L

		15

		20

		-



		

		lbs/day

		240

		300

		480



		

		% removal

		85

		-

		-







Current NPDES Permit Requirements



The City of Molalla operates its wastewater system under NPDES Permit No. 101514, issued May 12, 2014 by the DEQ. This permit expires June 1, 2019. The treatment system is a Level III. The collection system is a Level II. A summary of regulatory requirements within the NPDES Permit is provided below. A copy of the City’s NPDES permit is included in Appendix A. 



Outfall 001 is located on the Molalla River at approximately river mile 20. Discharge is only permitted to the Molalla River Outfall 001 from November 1st to April 30th. Effluent is land applied in accordance with permit requirements from May 1st through October 31st. Outfall 002 is the recycled water outfall for several DEQ approved land application sites. Prior to land application, wastewater must receive Class A, B, or C treatment based upon the approved application site. 



The City once discharged to Bear Creek, but abandoned the outfall because effluent discharges frequently violated the dilution equation as specified in the last permit:



“Effluent BOD5 concentration in mg/L, divided by the dilution factor (ratio of receiving stream to effluent flow) shall not exceed one.”



Furthermore, the above dilution equation does not consider DEQ guidance requiring the use of only 25% to 35% of the creek flow at the discharge point for the regulatory mixing zone calculations. The above 



dilution equation uses the full creek flow to specify dilution. In either event, the Bear Creek outfall was abandoned due to the limited assimilative capacity of the creek. 



Molalla River Outfall 001



From November 1st to April 30th, effluent discharge must meet the effluent limitations in Table 3.1.3 and 3.1.4. Mass load effluent limits for Biochemical Oxygen Demand (BOD5) and Total Suspended Solids (TSS) are based on the average wet weather design flow to the facility which equaled 1.92 Million Gallons per Day (MGD) at the time the permit was issued. 



TABLE 3.1.3

NPDES PERMIT (101514) BOD5 AND TSS LIMITS

OUTFALL 001 (NOV 1 – APR 30)



		 Parameter

		Average Effluent Concentrations

		Monthly Average 

		Weekly Average 

		Daily Maximum 



		 

		Monthly

		Weekly

		lbs/day

		lbs/day

		lbs



		BOD5

		10 mg/L

		15 mg/L

		160

		240

		320



		TSS

		10 mg/L

		15 mg/L

		160

		240

		320







TABLE 3.1.4

NPDES PERMIT (101514) ADDITIONAL PARAMETERS

OUTFALL 001 (NOV 1 – APR 30)



		Parameter

		Limits



		BOD5 and TSS Removal Efficiency

		May not be less than 85% monthly average for BOD5 and TSS



		E. coli Bacteria

		Monthly geometric mean may not exceed 126 organisms per 100 ml. No single sample may exceed 406 organisms per 100 ml.



		pH

		Must be within the range of 6.0 to 9.0 S.U.



		Total Residual Chlorine

		Monthly average concentration may not exceed 0.07 mg/L. Daily maximum concentration may not exceed 0.18 mg/L.



		Ammonia (NH3-N)

		Monthly average concentration may not exceed 16.7 mg/L. Daily maximum concentration may not exceed 25.9 mg/L.



		Dilution

		Discharge may not commence until gauged stream flow exceeds 350 cfs and will cease when the average stream flow for the previous seven day period is less than 350 cfs.



		Temperature

		Effluent discharge will cease when the 7-day moving average effluent temperature exceeds 18°C.



		Notes

		No single E. coli sample may exceed 406 organisms per 100 mL; however, no violation has occurred if the permittee takes at least 5 consecutive re-samples at 4 hour intervals beginning within 28 hours after the original sample was taken and the log mean of the 5 re-samples is less than or equal to 126 E. coli organisms per 100 mL.







Additional requirements for Outfall 001 are outlined below:



· Regulatory Mixing Zone. No wastes may be discharged or activities conducted that cause or contribute to a violation of water quality standards in OAR 340-041 applicable to the Willamette Basin except as provided for in OAR 340-045-0080 and the following regulatory mixing zone:

The allowable mixing zone is that portion of the Molalla River with boundary dimensions equal to the length of the effluent diffuser plus 10-feet on each end with the mixing zone extending 5-feet upstream and 50-feet downstream of the diffuser. The Zone of Immediate Dilution (ZID) is defined as that portion of the regulatory mixing zone within 5-feet of the diffuser. 

· Groundwater Protection. The permittee may not conduct any activities that could cause an adverse impact on existing or potential beneficial uses of groundwater. All wastewater and process related residuals must be managed and disposed of in a manner that will prevent a violation of the Groundwater Quality Protection Rules (OAR Chapter 340, Division 040). 



Understanding how, and when, the average wet weather flow was derived and etched into the NPDES Permit is important in that it dictates mass load allocations and sets into motion repeated violations. According to the DEQ Fact Sheet and NPDES Wastewater Discharge Permit Evaluation (12/18/2003) for the City of Molalla, “DEQ has calculated a design average wet weather flow (AWWF) = 1.92 MGD that applies to the new discharge location [at river mile 20 on the Molalla River].” Therefore, in 2003, mass load limits were established based on actual average wet weather flows, not future flows, and not max month flows. As additional background, based on the 2000 Wastewater Facilities Plan as prepared by Tetra Tech/KCM, the average wet weather flow in 1999 was 1.85 MGD, not drastically different than the flow established in the 2003 fact sheet. By defining the mass load limits based on historical, presumably pre-2003 flows, the City’s WWTP was predestined for non-compliance. Either during max month flow events, or as a result of population growth, the City’s WWTP was predisposed to eventually not comply with the discharge requirements. As a frame of reference, the City’s population in 2000 was 5,962, compared to 9,939 in 2017. As the City’s population grew, the mass load limits necessitated increasingly stringent and unrealistic discharge requirements with regard to BOD5 and TSS. 



Furthermore, Molalla’s winter time BOD5 and TSS concentration limits are considerably more stringent than the Willamette Basin design criteria and discharge permits throughout the State of Oregon. A brief survey of NPDES Permits in Oregon is summarized below. 



· Tangent’s WWTP discharges to Calapooia Creek during the winter. Winter limits are 30/50 mg/L BOD5/TSS.

· Stayton’s WWTP discharges to the North Santiam River during the winter. Winter limits are 30/30 mg/L BOD5/TSS.

· Woodburn’s WWTP discharges to the Pudding River during the winter. Winter limits are 25/30 mg/L BOD5/TSS.

· Sheridan’s WWTP discharges to the South Yamhill River during the winter. Winter limits are 30/50 mg/L BOD5/TSS.

· Dallas’ WWTP discharges to Rickreall Creek during the winter. Winter limits are 25/30 mg/L BOD5/TSS.

· Independence’s WWTP discharges to the Willamette River during the winter. Winter limits are 30/50 mg/L BOD5/TSS.



At the time that the NPDES Permit was developed for the Molalla River outfall, again according to the 2003 DEQ Fact Sheet, “The Department proposes winter season concentration limits more stringent than the basin minimum design criteria. The limits are unchanged from the previous permit.” The 10/10 mg/L BOD5/TSS concentration limits were essentially carried over from the Bear Creek outfall. On January 26, 2018, DEQ furnished the following response concerning the permit inequity with the basin standards; 

“In 2009, DEQ wrote a permit that reflected the settlement agreement that required Molalla produce Class A recycled water. This was carried into the 2014 permit because the limits were being met and the stated goal to DEQ was that Class A water would still be produced.”



Independent of how the current discharge requirements were derived, the existing WWTP’s violations are the end-product of a deficient average wet weather flow in combination with unnecessarily strict BOD5/TSS concentration limits. Given the population growth, mass load limits, and concentration limits, the WWTP was prearranged to violate the discharge requirements. 



Recycled Water Outfall 002



All recycled water is managed in accordance with the NPDES Permit and as described in the City’s DEQ-approved Recycled Water Use Plan. Recycled water is applied at rates that do not adversely impact groundwater quality and in accordance with site management practices that ensure continued agricultural, horticultural, or silvicultural production that does not reduce the productivity of the sites. Use of Recycled Water (Outfall 002) is permitted according to the criteria listed in Table 3.1.5 and 3.1.6.



TABLE 3.1.5

NPDES PERMIT (101514) Recycled Water Monitoring Requirements

OUTFALL 002 (May 1 – OCT 31)



		Item or Parameter

		Minimum Frequency

		Sample Type



		Flow (MGD) or quantity irrigated (inches/acre)

		Daily

		Measurement



		Flow meter calibration

		Annually

		Verification



		Quantity chlorine used (lbs)

		Daily

		Measurement



		Chlorine, total residual (mg/L)

		Daily

		Grab



		pH

		2/week

		Grab



		Total Coliform

		Daily (Class A)

3/week (Class B)

1/week (Class C)

		Grab



		Turbidity

		Hourly (Class A only)

		Measurement



		Nutrients (TKN, NO2-N+NO3-N, NH3-N, Total Phosphorus)

		Quarterly

		Grab







































TABLE 3.1.6

NPDES PERMIT (101514) Recycled Water LImits

OUTFALL 002 (May 1 – OCT 31)



		Class

		Level of Treatment

		Beneficial Uses



		A

		Oxidized, filtered, and disinfected. Before disinfection, turbidity may not exceed:

· An average of 2 NTUs within a 24-hour period.

· 5 NTUs more than five percent of the time within a 24-hour period.

· 10 NTUs at any time.



After disinfection, total coliform may not exceed:

· A median of 2.2 organisms per 100 mL based on daily sampling over the last 7 days that analyses have been completed. 

· 23 organisms per 100 mL in any single sample.

		· Class B, Class C, Class D, and non-disinfected uses.

· Irrigation for any agricultural or horticultural use.

· Landscape irrigation of parks, playgrounds, school yards, residential landscapes, or other landscapes accessible to the public.

· Commercial car washing or fountains when the water is not intended for human consumption.

· Water supply source for non-restricted recreational impoundments.



		B

		Oxidized and disinfected. Total coliform may not exceed:

· A median of 2.2 organisms per 100 mL, based on the last 7 days that analyses have been completed.

· 23 total coliform organisms per 100 mL in any single sample.

		· Class C, Class D, and non-disinfected uses.

· Stand-alone fire suppression systems in commercial and residential building, non-residential toilet or urinal flushing, or floor drain trap priming.

· Water supply source for restricted recreational impoundments.



		C

		Oxidized and disinfected. Total coliform may not exceed:

· A median of 23 total coliform organisms per 100 mL, based on results of the last 7 days that analyses have been completed.

· 240 total coliform organisms per 100 mL in any two consecutive samples.

		· Class D and non-disinfected uses.

· Irrigation of processed food crops; irrigation of orchards or vineyards if an irrigation method is used to apply recycled water directly to the soil.

· Landscape irrigation of golf courses, cemeteries, highway medians, or industrial or business campuses.

· Industrial, commercial, or construction uses limited to: industrial cooling, rock crushing, aggregate washing, mixing concrete, dust control, nonstructural fire-fighting using aircraft, street sweeping, or sanitary sewer flushing. 















Compliance with Current NPDES Permit Requirements



The City of Molalla has violated the NPDES Permit as follows:



1. On November 9, 2016, DEQ issued Permittee Notice of Civil Penalty Assessment and Order No. WQ/M-NWR-2016-163.  The Notice assessed a $5,150 in civil penalties for failing to comply with turbidity and bacteria limits in recycled water. The Mutual Agreement and Order (MAO), amends the penalty amount in Notice of Civil Penalty Assessment and Order No. WQ/M-NWR-2016-163 to recognize the withdrawal of the violation related to the lagoon leak test.



2. From October 12 through October 31, 2016, Permittee discharged fully treated effluent to the Molalla River in violation of Schedule A, Condition 1; and ORS 468B.025(1)(a).



3. Failed to comply with TMDL planning and implementation requirements as described in Warning Letter with Opportunity to Correct No. 2016-WLOTC-1563, issued May 13, 2016. 



4. From May 22 through June 1, 2017 Permittee discharged fully treated effluent to the Molalla River in violation of Schedule A, Condition 1 of the permit and ORS 468B.025(1)(a). 



5. From June 14-28, 2017 Permittee discharged fully treated effluent to the Molalla River in violation of Schedule A, Condition 1 of the permit and ORS 468B.025(1)(a).



6. From October 12-31, 2017, the Permittee discharged fully treated wastewater to the Molalla River in violation of Schedule A, Condition 1 of the permit and ORS 468B.025(1)(a).



7. On September 6, 2017 violated ORS 468B.025(1)(b) when it discharged chlorinated effluent to Bear Creek that caused an exceedance of the acute toxicity water quality standard for chlorine.       



8. In July, August, September and October of 2017, Permittee violated permit effluent limits for turbidity and total coliform bacteria in recycled water.   



9. Permittee exceeded the  monthly total suspended solids (TSS) average concentration limit of 10 mg/L by discharging effluent with the following monthly average TSS concentrations: November 2015 – 11 mg/L, December 2015 – 11 mg/L, January 2017, 12 mg/L. 



10. For an unknown amount of time following the implementation of the Class A standard in the August 29, 2014 Recycled Water Use Plan and prior to April 2016, it is possible that Permittee’s turbidimeter was not providing accurate information. 















Molalla River Outfall 001



Influent Flows

The mass load limits established in the NPDES Permit are based on an average wet weather design flow of 1.92 MGD. Monthly flows were evaluated in comparison to the permitted average wet weather flow. A summary of the monthly average wet weather flows is provided in Figure 3.1.1. The wastewater treatment plant’s influent flows, because of excessive infiltration and inflow and limited equalization ability of the facultative/storage lagoons, are unacceptably greater than the permitted average wet weather flow. 



FIGURE 3.1.1

HISTORICAL INFLUENT FLOWS (2015-2017)







Effluent Flows

Molalla’s WWTP is prohibited from discharging to the Molalla River outfall from May 1st to October 31st. Due to rain induced infiltration and inflow, limited equalization capacity of the facultative lagoons, and an inability to land apply recycled water in May and October, discharge to the Molalla River outfall sometimes occurs in May, June, and October. Figure 3.1.2 summarizes the WWTP’s effluent flows to the Molalla River for the 2016-2017 time period. Data shown in red indicates a permit violation. 



On May 4, 2018, the Oregon DEQ received a letter from the City of Molalla regarding “Molalla WWTP Corrected Flow and Laboratory QC Check Data.” The letter detailed the discovery of improperly recorded and calculated flow data. The improperly recorded flow data occurred from November 2015 to February 2018. The effluent flow data, and corresponding mass loads, summarized in this WWFCSMP are based on the corrected discharge monitoring reports.



















FIGURE 3.1.2

HISTORICAL EFFLUENT FLOWS OUTFALL 001 (2016 – 2017)







Effluent BOD5 Performance

A summary of Molalla’s WWTP effluent performance, with respect to effluent BOD5 concentration and mass load, is provided in Figures 3.1.3 and 3.1.4, respectively. From the time period January 2015 to June 2017, the WWTP operated in compliance with effluent BOD5 concentration and mass load limits. However, the WWTP did violate BOD5 mass load limits in March and April of 2014. The WWTP also violated BOD5 concentration limits in February 2013, December 2013, and January 2014.



FIGURE 3.1.3

HISTORICAL WWTP EFFLUENT BOD5 PERFORMANCE (CONCENTRATION)

















FIGURE 3.1.4

HISTORICAL WWTP EFFLUENT MONTHLY BOD5 MASS LOAD (Lbs/Day)







Effluent TSS Performance

The existing facility has difficulty complying with effluent TSS concentration and mass load requirements during the winter when discharging to the Molalla River. Due to high wintertime flows and the established mass load limits, the City regularly exceeds wintertime mass load limits. Figures 3.1.5 and and 3.1.6 illustrate the consistent inability of the WWTP to comply with TSS limits. The WWTP is also unable, although not shown, to comply with the weekly average and daily maximum mass load requirements for TSS.  



FIGURE 3.1.5

HISTORICAL WWTP EFFLUENT TSS PERFORMANCE (CONCENTRATION)









FIGURE 3.1.6

HISTORICAL WWTP EFFLUENT MONTHLY TSS MASS LOAD (Lbs/Day)







Effluent Ammonia Performance

Effluent ammonia data was evaluated to identify trends or compliance problems. For the period shown, the average monthly effluent ammonia was in compliance with the monthly average permit limit of 16.7 mg/L and the daily maximum limit of 25.9 mg/L. Effluent data from the WWTP is illustrated in Figure 3.1.7 and 3.1.8.



FIGURE 3.1.7

HISTORICAL WWTP EFFLUENT AMMONIA PERFORMANCE (MONTHLY)









FIGURE 3.1.8

HISTORICAL WWTP EFFLUENT AMMONIA (NH3-N) PERFORMANCE (DAILY)







Effluent E. coli Performance

Effluent E. coli data was analyzed to determine compliance with the NPDES Permit. Figure 3.1.9 shows that the monthly geometric mean E. coli is usually well below the monthly geometric mean not to exeed requirement of 126 organisms per 100 mL. Figure 3.1.10 illustrates E. coli performance with the daily requirement that no single sample exceed 406 organisms per 100 mL. 



FIGURE 3.1.9

HISTORICAL WWTP EFFLUENT E. Coli PERFORMANCE (Monthly)















FIGURE 3.1.10

HISTORICAL WWTP EFFLUENT E. Coli PERFORMANCE (DAILY)







Effluent pH and Temperature

Effluent temperature and pH data is summarized in Figure 3.1.11 and 3.1.12, respectively. The daily effluent temperature has periodically exceeded the permit limit of 18 degrees C. The WWTP has had no problems operating in compliance with the pH range requirement of 6 to 9 S.U.   



FIGURE 3.1.11

WWTP EFFLUENT Temperature















FIGURE 3.1.12

WWTP EFFLUENT pH







Recycled Water Outfall 002



Effluent Turbidity Performance

From July 2015 to September 17, 2018, the City managed the disposal of recycled water in accordance with the NPDES Permit, the DEQ approved Consolidated Recycled Water Use Plan (Brown and Caldwell, July, 2015), and the Recycled Water Agreement between the City and Coleman Corrals, Inc. The 2015 Consolidated Recycled Water Use Plan and the Recycled Water Agreement with Coleman Corrals stipulate that the City shall meet Class A water requirements for the majority of water used beneficially. Class A recycled water must be filtered and the turbidity must not exceed an average of 2 NTUs in a 24-hour period, 5 NTUs more than five percent of the time, and 10 NTUs at any time. Figure 3.1.13 shows the inability of the WWTP to produce Class A effluent, with respect to effluent turbidity. 



FIGURE 3.1.13

HISTORICAL WWTP EFFLUENT TURBIDITY (NTUs)







Effluent Total Coliform and Chlorine Residual Performance

Figure 3.1.14 shows historical effluent total coliform and chlorine residual. After disinfection, for Class A compliance, total coliform may not exceed a median of 2.2 organisms per 100 mL based on daily sampling over the last 7 days that analyses have been completed, or 23 organisms per 100 mL in any single sample. Effluent total coliform samples (CFU/100 mL) regularly exceed NPDES Permit requirements. 



FIGURE 3.1.14

HISTORICAL WWTP EFFLUENT TOTAL COLIFORM AND CHLORINE RESIDUAL







Potential Future Regulatory Issues 



This section discusses some of the potential future requirements that could become important to municipalities based on current regulatory trends. Future regulatory requirements cannot be thoroughly analyzed, since they are under development and have not yet been implemented. New effluent limits may be incorporated in the NPDES Permit at the time of renewal.



The EPA is committed to making greater progress towards accelerating the reduction of nitrogen and phosphorus loads to the Nation’s waters. The current permit includes an Ammonia (NH3-N) limit, but doesn’t include a phosphorus limit. While it is not anticipated that near term permits will require a more stringent Ammonia (NH3-N) limit and/or a phosphorus limit; provisions should be integrated into any facility designs to accommodate necessary infrastructure for additional Ammonia (NH3-N) and/or phosphorus removal. 



Of particular importance to Molalla is the desire to discharge to the Molalla River in May when river conditions allow. According to DEQ, the WWTP must not raise the river temperature by more than 0.2°C above the temperature standard of 13 deg C for salmon and steelhead spawning. The temperature criterion is calculated after completely mixing with 100% of the 7Q10 flow. 

 



Future Mass Load Limits



Without a mass load increase, as flows continue to increase as a result of the anticipated population growth, the City will violate the permit at an increasing rate. At future wet weather flows, and the current monthly average TSS limit of 160 lbs/day, the wastewater system would be required to produce effluent BOD5/TSS less than 5 mg/L, an unlikely ability of a lagoon process, even with tertiary treatment. Required WWTP effluent BOD5/TSS concentration requirements, based on the current mass load limits, are illustrated in Figure 3.1.15.



FIGURE 3.1.15

FUTURE EFFLUENT BOD5/TSS CONCENTRATION REQUIREMENTS







The City must negotiate with DEQ to adjust the mass load limits to match flows outlined in the 2007 WWTP Upgrade design documents and future flows. The mass load limits should take into account current and future wet weather flows, as well as any contributions from storing wastewater in the facultative/storage lagoons in the summer that is ultimately destined for discharge over the winter months. 



3.2	Design Criteria and Considerations



Treatment planning must take into account existing and projected loadings and flows, and regulatory requirements. General design considerations incorporated in the development and evaluation of alternatives are discussed below. Design criteria for future conveyance system expansions are based on topography. Estimated future flows are discussed in Section 3.6.



Design Period



The design period must be long enough to ensure the new facilities will be adequate for future needs, but short enough to ensure effective use within their economic life. Collection system pump stations serving the properties within the Urban Growth Boundary (UGB) will be based on a design period of 20 years from the date of commissioning. Gravity collection line sizing will be based on ultimate build-out. Treatment facility recommendations will be based on a 20-year planning period from the date the improvements are commissioned.



Collection System



Gravity Sewers



Collection systems must be designed to consider natural ground slope, subsurface conditions, capacity requirements, minimum slope considerations, minimum flow velocities required to maintain solids suspension, and potential sulfide and odor generation. Collection sewers should be designed for ultimate development of areas.



Force Mains



The City currently operates 5 small pump stations and associated force mains. The DEQ guidelines for force mains are important to help ensure proper performance and longevity. The DEQ issued the current version of Oregon Standards for Design and Construction of Wastewater Pump Stations in May 2001, which includes guidelines for force main design.



Pump Stations



Design of pump (lift) stations is a critical element of sanitary sewer collection systems. New pump stations must be designed to meet the Oregon Standards for Design and Construction of Wastewater Pump Stations, issued in May 2001 by DEQ. The EPA Design Criteria for Mechanical, Electric, and Fluid System and Component Reliability are to be used to determine the minimum number and sizing of components. Reliability Class I criteria are to be utilized in design. 



Pump station must be able to handle the peak instantaneous flows in the system without overflowing. The pump stations should be designed without an increase to the total sulfide generation potential of the collection system. Contemporary design practice requires some wet well storage of wastewater plus retention in the force main; both of which tend to increase the potential sulfide generation when supplemental aeration is not provided. To minimize hydrogen sulfide generation, wet wells should be as small as possible while still allowing for future growth. Wet well detention times of 30 minutes or less are recommended to avoid hydrogen sulfide generation. When detention times in the pump station force main exceed 25 to 30 minutes, a system to control hydrogen sulfide generation and the accompanying odor and corrosion problems is recommended.



Pump stations should have redundant pump equipment and provisions for emergency generator operation. Power outage frequency and duration must be considered in pump station design to ensure that overflows do not occur due to power loss. In some cases, a portable generator connected to the pump station with a manual transfer switch will suffice. In larger pump stations, a permanent standby generator may be required. Level controls should include a redundant high wet well level sensor.



Wastewater treatment facilities, including pump stations, are also regulated under National Fire Protection Association (NFPA) 820, Fire Protection in Wastewater Treatment and Collection Facilities. The Occupational Safety and Health Administration (OSHA) Permit Required Confined Spaces Standard 29 CFR 1910.146 limits individual access to spaces that might trap a person or contain noxious atmospheres. 



Wastewater Treatment Facility



Primary consideration will be given to the degree of treatment required to meet the discharge requirements set forth in the NPDES Permit, and to provide sufficient sizing of the facility to handle future projected peak hydraulic and organic loads.



Flexibility



Conveyance and treatment design should allow for flexibility in operation and maintenance. The treatment plant Operator must have the ability to alter plant flows around the major process units without significantly degrading effluent quality. This goal can be achieved by providing redundant units and multiple interconnections between units when appropriate. Conveyance and treatment equipment design should also be such that maintenance, both routine and emergency, can be performed without excessively loading other components. Flexibility is also needed to ensure that discharge requirements can be met during changing influent conditions and to allow construction and connection of new process units as needed.



Plant Reliability Criteria



Reliability of treatment processes depends on proper application of unit loading factors and conservative selection of equipment to ensure long life and minimum maintenance costs. Each unit process should be selected based on its capabilities to effectively treat the waste characteristics for the specific application. Capabilities of the treatment plant Operator and the community should also be considered. Processes that require a high degree of manual labor and specialized instrumentation should be avoided in most cases, especially for small communities. Redundancy is also a key factor in reliability. This proposed facility will be designed to meet EPA Reliability Class I standards because the facility discharges into a “public water supply, shellfish, or primary contact recreation waters, or as a result of its volume and/or character, could permanently or unacceptably damage or affect the receiving waters or public health if normal operations were interrupted.”



For components included in the design of Reliability Class I, the following backup requirements apply:



· Mechanically Cleaned Bar Screens.  A backup bar screen, designed for mechanical or manual cleaning, shall be provided. Facilities with only two bar screens shall have at least one bar screen designed to permit manual cleaning.



· Pumps.  A backup pump shall be provided for each set of pumps performing the same function. The capacity of the pumps shall be such that, with any one pump out of service, the remaining pumps will have the capacity to handle the peak flow.



· Comminution Facility.  If comminution of the total wastewater flow is provided, an overflow bypass with a manually installed or mechanically cleaned bar screen shall be provided. The hydraulic capacity of the comminutor overflow bypass should be sufficient to pass the peak flow with all comminution units out of service.



· Primary Sedimentation (Clarifier) Basins.  The units should be sufficient in number and size so that, with the largest flow capacity unit out of service, the remaining units should have a design flow capacity of at least 50% of the total design flow.



· Final Sedimentation (Clarifier) Basins.  The units shall be sufficient in number and size so that, with the largest flow capacity unit out of service, the remaining units shall have a design flow capacity of at least 75% of the total design peak day flow. These units are sized for peak day winter flows and large enough to treat Maximum Month Dry Weather Flows (MMDWF) with one out of service.



· Aeration Blowers, Rotors or Mechanical Aerators.  There shall be a sufficient number of blowers or mechanical aerators to enable the design oxygen transfer to be maintained with the largest capacity unit out of service. It is permissible for the backup unit to be an uninstalled unit, provided that the installed units can be easily removed and replaced. However, at least two units shall be installed.



· Air Diffusers.  The air diffusion system for each aeration basin shall be designed so that the largest section of diffusers can be isolated without measurably impairing the oxygen transfer capability of the system.



· Disinfectant Contact Basins or Units.  The units shall be sufficient in number and size so that, with the largest flow capacity unit out of service, the remaining units shall have a design flow capacity of at least 50% of the total design flow.



· Electrical Power Sources.  Two separate and independent sources of electric power shall be provided to the plant either from two separate utility substations or from a single substation and a works based generator located at the plant. As a minimum, the capacity of the backup power source for the treatment plant shall be sufficient to operate all vital components and critical lighting and ventilation during peak wastewater flow conditions.



Operability



Operation of a wastewater system entails considerable responsibility and cost while providing public health benefits. For these reasons, personnel assigned to operate and maintain a treatment facility must be trained appropriately. The more sophisticated the process or equipment, the greater the level of expertise needed. Qualified individuals are usually available in metropolitan areas, as is financial support for their employment. However, small communities often have a problem in finding the personnel and the money with which to pay them. Consequently, the selection of a treatment process and equipment should reflect the regional and local level of training of operations and maintenance.



Durability



Conveyance and treatment systems should consist of materials and equipment that are capable of satisfactory performance over the entire design life of the wastewater system components. The selection of durable wastewater system components is a matter of judgment based on a number of factors including type and intensity of use, type and quality of materials used in construction, quality of workmanship during the initial installation, and expected maintenance to be performed during life of the component.



Capacity



Individual treatment components must be capable of handling the hydraulic flow through the plant during peak wet weather periods and be capable of being sized to treat the mass loads projected for the facility. The following guidelines will be used in this plan:



· In general, all processes after the headworks are designed to operate for peak daily flow.



· Influent pump stations are designed to operate for peak instantaneous flow.



· The headworks should be sized for peak instantaneous flows.



· Primary clarifiers, when present, should be sized for peak daily flows.



· Aeration basins should be sized using modeling to generate desired treatment in the final effluent. 



· Per DEQ, the secondary clarifiers should be sized for either the peak day with all clarifiers operational or the MMDWF with the largest clarifier off-line, whichever results in the greater treatment capacity. Overflow rates for the separate seasons should be used, e.g. 1200 for winter and 800 for summer.



· Per EPA, the secondary clarifiers should be able to handle 75% of peak daily flow with the largest unit out of service.



· The disinfection system should be sized for peak daily flow. The contact chamber should be sized for at least 15 minutes of contact time at the peak hour flow, 20 minutes at peak day, or 60 minutes at ADWF, whichever results in the largest basin.



· Sizing of the digester is based on the estimated volume of suspended solids of the incoming mixed liquor, in addition to the holding time required for the digesters. The assumption is made that sludge is held for a minimum of 60 days and that biosolids are removed at 2% solids.



Expandability



Expandability is a difficult factor for consideration in the design of wastewater treatment facilities. Designs are created that meet the current regulatory environment. Future regulatory requirements could have dramatic effects on the compliance of even the newest designs. Therefore, expandability is considered from a current regulatory compliance viewpoint. The treatment alternatives considered are expandable as long as specific design capacities of the system are not exceeded.



Miscellaneous



Consideration of site location, daily operational tasks, public perception, health and safety concerns, noise, access to equipment, human factors, and hazardous areas all have to be analyzed when assessing the conveyance and treatment alternatives.



3.3 	Aging Infrastructure



Infiltration and Inflow



Infiltration and inflow is groundwater (infiltration) and surface rainwater (inflow) that leaks into the sanitary sewer collection system. During wet weather periods high ground water and surface flows enter the system through defects (holes, cracks, and failed pipe joints). Infiltration and inflow can cause wastewater flows to exceed the capacity of the pipes causing backups into buildings and overflowing manholes. Rain induced sewer flows can hydraulically overload a wastewater treatment plant, increase costs of sewer system operations, and require oversized treatment systems. Exfiltration (loss of wastewater into the surrounding soil) can erode the soil and in some cases cause sinkholes. Leakage of sewage into the surrounding soil can lead to groundwater and soil contamination. 



Collection systems and wastewater facilities will continue to age and degrade. Pipe gaskets develop leaks. Pipes and manholes crack. Pumps wear out. Tanks must be painted. Grounds must be maintained. Aeration equipment has a limited life. Investment is required to perform wastewater Capacity Management with an Operations and Maintenance program (CMOM). An I/I study is a basis for a CMOM program.

Flow Trends



The City of Molalla receives very little rainfall from June through September. Monthly average flows at the WWTP for July are lower than in May, reflecting the reduction in rain and subsequent I/I. Wet weather flows are heavily influenced by rain and the condition of the collection system, with the highest flows typically occurring between November and April. The average wet weather monthly plant inflow volume has a strong correlation, as shown in Figure 3.3.1, to total monthly wet weather rainfall for the study period. 



FIGURE 3.3.1

WWTP FLOW TRENDS (2014 – 2017)







Influent flow measurements are taken from an influent Parshall flume flow meter. Monthly flow rates are at least two to three times higher in the winter months, compared to summer months.



Historical Flows



In order to predict the hourly, monthly, weekly and seasonal variability in flow, historical flow conditions were evaluated. Figure 3.3.2 illustrates the flows observed at the City of Molalla WWTP over the past four years. Table 3.3.1 summarizes historical flow data from January 2014 through August 2017.



























FIGURE 3.3.2

WWTP HISTORICAL FLOWS (2014 – 2017)1





1. Flows for 2017 were evaluated from Jan-Aug.



Table 3.3.1

WWTP HISTORICAL FLOWS (2014 – 2017)



		Year

		AAF

		MMDW

		MMWW

		PDAF



		2014

		1.4

		1.2

		2.6

		6.6



		2015

		1.4

		1.5

		3.2

		5.7



		2016

		1.6

		1.9

		2.5

		5.0



		2017

		1.8

		1.7

		3.2

		6.3







EPA Non-excessive Infiltration 



The EPA guidelines (40 CFR 133.103) establish procedures on how to determine whether excessive I/I exists, and how to certify that excessive I/I has been sufficiently reduced through sewer rehabilitation. Infiltration occurs when groundwater enters a sewer system through broken pipes, defective pipe joints or illegal connections of foundation drains. System flows are analyzed under various conditions and compared to benchmarks that have been established for acceptable sanitary sewage flow rates.



Non-excessive infiltration is analyzed by investigating plant flows during periods of seasonal high groundwater with little sustained rainfall. Seven to fourteen day periods during winter months of high groundwater (December through May) were identified where little or no rainfall is measured. The average per capita flow for the system is calculated and compared to the EPA maximum flow criteria of 120 gallons per capita per day (gpcd). Under these conditions, all flows below 120 gpcd are considered to have a non-excessive infiltration component. 

A fourteen day period with little or no rainfall occurred between February 11, 2015 and February 24, 2015. It is assumed that groundwater levels were high during this period. The highest flow day of that week was 2.28 MGD. Based on a 2017 population of 9,939, the resulting flow rate is calculated at 229 gpcd. Since the flow is more than 120 gpcd, the collection system has excessive infiltration.



EPA Non-excessive Inflow 



Non-excessive inflow is analyzed by investigating plant flows during periods of intense winter rainfall. Major rainfall events and the resulting system flows during winter months are analyzed. Inflow is surface runoff that enters a sewer system through manhole covers, cleanout covers, cross connections between storm sewers and sanitary sewers, and illegal connections of roof drains, yard drains, or catch basins. The EPAs non-excessive inflow criteria are based on “the average daily flow during periods of significant rainfall (i.e. storm event that creates surface ponding and surface runoff; this can be related to a minimum rainfall amount for a particular geographic area)”. The average per capita flow for the system is calculated and compared to the EPA maximum flow criteria of 275 gpcd. Flows can exceed EPA guidelines if the plant operation is not impeded by such flows. Under these conditions, provided the treatment plant does not experience hydraulic overloads during storm events, flows below 275 gpcd are considered to have a non-excessive inflow component.

	

For the City of Molalla, the average daily flow recorded during a period of significant rainfall occurred between February 2 and 9, 2017. Flows of 6.3 MGD were generated after receiving rainfall of 4.4 inches in one day. Under these conditions and based on a 2017 population of 9,939, the resulting system flows (combined infiltration and inflow) were determined to be 633 gpcd. Since the flow is over 275 gpcd, a cost effective analysis is needed to determine if the inflow is excessive.



The EPA I/I analysis is summarized in Table 3.3.2.



TABLE 3.3.2

I/I ANALYSIS SUMMARY



		Description of Flow Condition

		Flow Rate 

		EPA Criteria (Maximum Flow)



		Base Sewage

		89 gpcd

		NA



		Infiltration (High Ground Water)

		229 gpcd

		120 gpcd



		Inflow (High Rainfall Levels)

		633 gpcd

		275 gpcd







Inflow in the system is greater than the EPA guidelines. An ongoing CMOM is required. A CMOM program typically includes video inspection of the entire collection system every five years and repair of collection system defects. In addition, a new Sanitary Sewer System Evaluation (SSE) should be performed in five-year intervals. An SSE typically includes line grit removal and cleaning, video inspection, physical inspection of manholes, performance of flow testing at structures, smoke testing of lines, evaluation of Daily Monitoring Reports (DMRs) and mapping of results. The first priority for the City is to repair deficiencies identified during smoke testing. As resources become available the infiltration deficiencies should be addressed.



3.4	Wastewater Flows



Future flow projections are determined by evaluating current sewage flow rates, current pollutant loads, and population growth forecasts. Flow and load projections are for a 20-year period from initiation of operations of new equipment. Daily flows and loads are determined from rainfall statistics and system flow records. 

Flows and loads have specific recurrence intervals, or probabilities of occurrence, that utilize estimated future wastewater design flows and loads. Information regarding dry weather and wet weather flows as well as I/I are important in the design of wastewater collection, treatment and disposal facilities. The Maximum Month Dry Weather Flows (MMDWF) usually determines the maximum organic loading of the major treatment process units. The Maximum Monthly Wet Weather Flow (MMWWF) determines the size and hydraulic capacity of the major process units necessary to provide the desired degree of treatment. The Peak Instantaneous Flow (PIF) determines the hydraulic capacity of pipelines, pumps, channels, and inlet structures, and the reserve capacity of units such as clarifiers and disinfection facilities.



Unless noted otherwise, the flow data used for this report is taken from WWTP’s influent flow meter from December 2014 through August 2017 DMRs for the WWTP. The City’s wastewater system staff records the readings daily on the influent meter and rain gauge at the plant. Wastewater is sampled and five-day Biochemical Oxygen Demand (BOD5) and Total Suspended Solids (TSS) tests are run approximately two to three times a week. Rain data for this analysis is from the daily readings of the rain gauge at the wastewater facility.



DEQ Guidelines for Flow Projections



Unless otherwise noted, all theoretical flow calculations were made using the DEQ Guidelines for Making Wet Weather and Peak Flow Projections for Sewage Treatment in Western Oregon, 1996 revision. A summary of the calculations is included at the end of this section.



Precipitation Rates for Calculations



In Western Oregon, there is a relationship between peak storm events, ground water elevations and seasonal sewage flows. To reduce the probability of plant failure, MMDWF10, Maximum Month Wet Weather Flows (MMWWF5), Peak Day Average Flow (PDAF) and Peak Instantaneous Flow (PIF) are utilized in the design process. The MMDWF10 is the flow during a ten-year event (10% monthly probability of occurrence in May). The MMWWF5 is the flow during a five-year event (20% monthly probability of occurrence in January). Monthly probability rainfall values were taken from the National Oceanic and Atmospheric Administration’s (NOAA) for Oregon City, Oregon (See Appendix B). Peak design flows are based on a 24-hour (daily) rainfall event and are taken from NOAA isopluvial charts (See Appendix B). Rainfall events are summarized in Table 3.4.1.



TABLE 3.4.1

city of MOLALLA storm events



		Source

		20% Probability

		10% Probability



		NOAA - 24 hour Isopluvial

		3.4" per day

		4.0" per day



		NOAA - Monthly Climatography

		11.56" (Jan.)

		4.42" (May)







Dry Weather Flow



AAF (Record)



Average Annual Flow (AAF) is the average of all flows over a year. The AAF was determined from analysis of treatment plant flow records for the years 2014 through 2017. Commercial and industrial contributions have been included in the total flow analysis, and AAF was determined to be 1.85 MGD or 186 gpcd (based on a 2017 population of 9,939). Figure 3.4.1 and Table 3.4.2 lists the AAF for 2014 through 2017. Data for the entire 2017 calendar year was unavailable, but the running annual average flow equaled approximately 1.8 MGD.  



FIGURE 3.4.1

WWTP DAILY AND ANNUAL AVERAGE FLOWS







TABLE 3.4.2

AAF (MGD)



		Year

		AAF (MGD)



		2014

		1.40



		2015

		1.38



		2016

		1.59



		2017

		1.85







ADWF (Record)



The Average Dry Weather Flow (ADWF) was determined from analysis of treatment facility flow records for the months May through October. The ADWF was determined to be 1.11 MGD, or 112 gpcd. Table 3.4.3 summarizes ADWFs for 2014 through 2017.



TABLE 3.4.3

ADWF (MGD)



		Year

		ADWF (MGD)



		2014

		0.93



		2015

		0.86



		2016

		1.07



		2017

		1.11









[bookmark: _GoBack]

The ADWF can be divided into two components: base sewage flows and base infiltration. The base sewage flow is the portion of the treatment plant flow attributed to sanitary sewage. Base sewage flows were determined to be the ADWF for the months of July, August, and September when groundwater is not present. The base sewage flow to the treatment plant is calculated to be 0.89 MGD. In determining projected flows, allowance must be made for unavoidable infiltration that is dependent upon such factors as the quality of materials and workmanship in the sewers and building connections, the character of maintenance, and elevation of the surrounding groundwater in relation to that of the sewers. The base infiltration is found by calculating the difference of the ADWF and the base sewage flow. Base infiltration is calculated (1.11-0.89) to be approximately 0.22 MGD or 22 gpcd.

MMDWF (Record)



The Maximum Monthly Dry Weather Flow (MMDWF) represents the maximum monthly average flow in the rainiest month of high groundwater. The MMDWFs for 2014-2017 are summarized in Table 3.4.4. The MMDWF for 2016 was 1.91 MGD (192 gpcd). 



TABLE 3.4.4

MMDWF (MGD)



		Year

		MMDWF (MGD)



		2014

		1.23



		2015

		1.53



		2016

		1.91



		2017

		1.67







MMDWF10 (Theoretical)



The Maximum Monthly Dry Weather Flow (MMDWF10), defined as the flow recorded at the plant when total rainfall quantities are at ten percent probability of occurrence in any one year (usually in May), was calculated using DEQ guidelines. The MMDWF10 was determined, following DEQ guidelines, by plotting January through May average plant flow versus monthly rainfall. This is illustrated in Figure 3.4.2 Average Plant Flow vs. Winter Rainfall. Linear regression was used to fit a line to the data. Ninety percent probability of May rainfall values were taken from the National Ocean and Atmospheric Administration’s Climatography of the United States No. 81, 1971-2000 for the City of Oregon City, Oregon. For the City of Oregon City May had approximately 90% of the rainfall total of 4.42 inches. The projected MMDWF10 based on a 4.42 inch event for the City of Molalla is 1.7 MGD, or 175 gpcd.



































FIGURE 3.4.2

AVERAGE PLANT FLOW VS. WINTER RAINFALL



 11.56"

5-YR MMWWF = 2.5 MGD

4.42"

10-YR MMDWF = 1.7 MGD





Wet Weather Flow



AWWF (Record)



The Average Wet Weather Flow (AWWF) is defined as the average flow at the WWTP during the wet weather season (November through April). The AWWF was determined from an analysis of the treatment plant flow records for the years 2014 through 2017. The AWWF was determined to be 2.48 MGD (249 gpcd). Figure 3.4.3 shows the WWTP’s daily wet weather flows for the study period. 



























FIGURE 3.4.3

WET WEATHER FLOWS







MMWWF (Record)



The Maximum Monthly Wet Weather Flow (MMWWF) represents the highest monthly average flow attained during the winter period of high groundwater. The MMWWFs for 2014 through 2017 are summarized in Table 3.4.5. The MMWWF was determined to be 3.21 MGD (323 gpcd). 



TABLE 3.4.5

MMWWF (MGD)



		Year

		MMWWF (MGD)



		2014

		2.60



		2015

		3.19



		2016

		2.52



		2017

		3.21







MMWWF5 (Theoretical)



The Maximum Monthly Wet Weather Flow (MMWWF5) was also calculated using DEQ guidelines, in a manner similar to the theoretical MMDWF5. The results are illustrated Figure 3.4.2. The analysis period was from 2014 through 2017. With linear regression analysis of average monthly plant inflow versus monthly rainfall, a MMWWF5 of 2.5 MGD was calculated. The DEQ guidelines suggest that the MMWWF5 represents the highest monthly average flow attained during the winter high groundwater period, and has a 20% chance of occurring in any one year.



Peak Average Week (Record) 



For this study, the Peak Average Week (PW) flow was taken as an average of the 2014 through 2017 flows and is the highest average daily flow rate during a seven-day wet weather data set. The peak week flow occurred in February 2017 at 4.5 MGD (or 454 gpcd). Figure 3.4.4 shows the daily and peak average week flows for February 2017.



FIGURE 3.4.4

DAILY AND PEAK AVERAGE WEEK FLOWS







PDAF5 (Theoretical)



The Peak Daily Average Flow associated with a five-year storm (PDAF5) was estimated in accordance with DEQ guidelines. Daily plant flow data was searched in order to find available five-year storm event data. The five-year storm rainfall was approximated using Weather Bureau records in the document NOAA Atlas 2, Volume X Isopluvial Map. Daily plant inflows versus daily rainfall for selected storm events were plotted. Storms with rain exceeding the peak week flows established the DMR data set. The data period was from January through April for the years 2014 through 2017. DEQ recommends using 24-hour data to match plant flow data. Flows at the WWTP can be higher on the day after a high rainfall. The 24-hour rainfall for the first day was used for the rain quantity, and the higher of the two consecutive 24-hour flows (that day or the following day) was used for the flow. The five-year, 24-hour rainfall of 3.4 inches was used from the above-referenced Weather Bureau document, which is provided in Appendix B. The resulting PDAF5 is 5.62 MGD. Refer to Figure 3.4.5. 



























FIGURE 3.4.5

RAINFALL STORM EVENT VERSUS PLANT INFLOW



PDAF5 = 5.62 mgd

5-YEAR 

24-HOUR STORM

RAINFALL = 3.4"





PDAF (Record)



Peak Day flows from the DMR records (2014-2017) were also evaluated to determine the Peak Daily Average Flow (PDAF). The peak day (highest 24-hour flow) flow during the 2014-2017 time period occurred in 2014 and was 6.62 MGD. 



TABLE 3.4.6

PDAF (MGD)



		Year

		PDAF (MGD)



		2014

		6.62



		2015

		5.68



		2016

		4.96



		2017

		6.30







PIF5 (Theoretical)



The Peak Instantaneous Flow associated with a five-year storm event (PIF5) was estimated by using the AAF, MMWWF, peak average weak, and PDAF values. These values were plotted on logarithmic probability paper, as outlined by DEQ. Such a projection is based on the principle that an average monthly flow is likely to occur 6/12 of the time or 50%, and a peak monthly flow occurs 1/12 of the time or 8.3%. Likewise, peak weekly flow will take place 1/52 of the time or 1.9%. Peak daily flow occurs once in 365 days or 0.27%. A peak hour flow happens once in 8,760 hours or 0.011%. Plotting these numbers against probability, and fitting a line to the data in excel, gives a current PIF of 9.7 MGD. 

A summary of existing flow rates as developed from flow data from 2014 to 2017 is provided below in Table 3.4.7 and Figure 3.4.6. Recorded flows for MMDWF, MMWWF, and PDAF were found to be higher than when calculated using DEQ procedures. The higher, historical based flows, were therefore used as the basis for planning. 



FIGURE 3.4.6

CITY OF MOLALLA WWTP EXISTING INFLUENT FLOW RATES







TABLE 3.4.7

[bookmark: _Toc415451660]CITY OF MOLALLA WWTP EXISTING INFLUENT FLOW RATES



		Parameter

		Flow Values

		Peaking Factor



		Population

		9,939

		 



		Base Sewage

		0.89

		MGD

		90

		gpcd

		 



		Base Infiltration

		0.22

		MGD

		23

		gpcd

		 



		AAF

		1.85

		MGD

		186

		gpcd

		1.7



		ADWF

		1.11

		MGD

		112

		gpcd

		1.0



		AWWF

		2.48

		MGD

		249

		gpcd

		2.2



		MMDWF10

		1.91

		MGD

		192

		gpcd

		1.7



		MMWWF5

		3.21

		MGD

		323

		gpcd

		2.9



		Peak Average Week

		4.51

		MGD

		454

		gpcd

		4.0



		PDAF5

		6.62

		MGD

		666

		gpcd

		5.9



		PIF

		9.7

		MGD

		976

		gpcd

		8.7







3.5	Wastewater Characteristics



[bookmark: _Toc415451661]Population growth and development will increase the organics and silts collected and conveyed to the treatment plant. All wastewater generated in the City of Molalla is domestic in quality. Wastewater is generated by residential, commercial and industrial sources. The wastewater composition and load from these separate sources cannot be ascertained, since they are not separately monitored for flows and composition. Monitoring results of influent wastewater represent wastewater combined from these sources. Treatment plant DMRs were reviewed for the years from 2014 to 2017 to determine the influent BOD5 and TSS wastewater characteristics.



Analysis of Plant Records



The BOD5 and TSS influent concentration and loads are summarized in Table 3.5.1 and are based upon DMRs and a sewer population of 9,939 persons. The accuracy of the findings depends wholly upon the accuracy of the DMR reports themselves.



Typical BOD5 per capita loads for domestic wastewater range from 0.11 to 0.26. Typical TSS per capita loads for domestic wastewater range from 0.13 to 0.33. In comparison, both the average BOD5 and TSS concentrations in the City of Molalla influent wastewater are within the typical range during wet weather and dry weather periods. The average BOD5 and TSS unit loading at the WWTP are within the normal ranges for similar communities.



TABLE 3.5.1

WWTP INFLUENT WW CONCENTRATIONS AND LOADS



		Population:

		9,939

		WET WEATHER

		DRY WEATHER



		PARAMETER

		Average

		Range

		Average

		Range



		BOD5

		 

		 

		 

		-

		 

		 

		 

		-

		 



		 

		mg/L

		86

		36

		-

		157

		279

		73

		-

		650



		 

		ppd

		1,592

		1,230

		-

		5,436

		2,282

		1,363

		-

		4,868



		 

		ppcd

		0.16

		0.12

		-

		0.55

		0.23

		0.14

		-

		0.49



		TSS

		 

		 

		 

		-

		 

		 

		 

		-

		 



		 

		mg/L

		108

		37

		-

		387

		267

		87

		-

		535



		 

		ppd

		1,832

		1,079

		-

		6,155

		2,264

		1,404

		-

		4,110



		 

		ppcd

		0.18

		0.11

		-

		0.62

		0.23

		0.14

		-

		0.41





































FIGURE 3.5.1

WWTP INFLUENT WW CONCENTRATIONS (BOD5 and TSS)







Listed below, in Table 3.5.2, are average wastewater composition values based on the 2014-2017 study period data from plant records, with outliers removed.



TABLE 3.5.2

WASTEWATER DESIGN COMPOSITION VALUES



		PARAMETER

		Avg. Values Based



		

		on DMR's



		BOD5 Avg. Day

		182

		mg/L



		BOD5 Max. Ave. Month

		255

		mg/L



		BOD5 Max. Day

		650

		mg/L



		TSS Avg. Day

		187

		mg/L



		TSS Max. Ave. Month

		203

		mg/L



		TSS Max. Day

		535

		mg/L







Wastewater Temperature



The NPDES Permit states that effluent discharge will cease when the 7-day moving average effluent temperature exceeds 18°C. The existing WWTP usually operates in compliance with the temperature requirement because effluent is typically only discharged to the Molalla River outfall during the winter months, and the wastewater loses heat during the winter while it resides in the lagoon. For future design purposes, influent and effluent temperature values are shown in Figure 3.5.2.





FIGURE 3.5.2

DAILY INFLUEnt and effluent Wastewater Temperature







3.6	Projected Wastewater Flows and Characteristics



Future sanitary sewer flows generated within the City come from a wide variety of collection system users. The average wastewater flows from these users are expected to grow at approximately the same rate as the overall population. Therefore, future sanitary flows are projected by applying the anticipated population growth rate to the current sanitary flows. Projections for ADWF, MMDWF and AAF were calculated using a unit design value method based on gpcd extrapolated from the DMRs.



Projections of future wet weather flows require additional consideration due to the variability of I/I rates among existing and future developments. When utilizing a straight unit design factor based on existing peaking factors, future peak flows are typically overestimated. Therefore, 2043 peak flows are estimated using current wet weather I/I rates for existing portions of the collection systems while using lower rates in areas with new sewers.



The current PIF of 9.7 MGD is greatly influenced by the presence of collection system deficiencies due to the age of the collection system. Older construction can be subject to poor or no joint gaskets, ridged pipe materials that develop cracking, and poor construction practices. Since improved construction materials and techniques in the new portions of the collection system will greatly reduce I/I sources, the projections of future peak wet weather flow must account for lower wet weather I/I rates in new developments. For the purposes of wet weather flow projections, new developments are assigned an EPA non-excessive I/I wet weather unit design factor of 395 gpcd (120 gpcd infiltration + 275 gpcd inflow). 



Wet weather flows are estimated by interpolating a linear relationship between the PIF and the AAF on a semi-logarithmic flow probability chart. MMWWF5 is calculated at 8.3% probability, peak week is based on a 1.9% probability and PDAF5 is based on a 0.27% probability. A comparison of the 2017 and 2043 flow rates is shown in Table 3.6.1. 





TABLE 3.6.1

wastewater flows (2017 & 2043)



		PARAMETER

		2017

		2043



		Population

		9,939

		16,977



		Base Sewage

		0.89

		MGD

		90

		gpcd

		1.52

		MGD



		Base Infiltration

		0.22

		MGD

		23

		gpcd

		0.38

		MGD



		AAF

		1.85

		MGD

		186

		gpcd

		3.16

		MGD



		ADWF

		1.11

		MGD

		112

		gpcd

		1.90

		MGD



		AWWF

		2.48

		MGD

		249

		gpcd

		4.24

		MGD



		MMDWF10

		1.91

		MGD

		192

		gpcd

		3.25

		MGD



		MMWWF5

		3.21

		MGD

		312

		gpcd

		5.30

		MGD



		Peak Average Week

		4.51

		MGD

		401

		gpcd

		6.80

		MGD



		PDAF5

		6.62

		MGD

		524

		gpcd

		8.91

		MGD



		PIF

		9.7

		MGD

		735

		gpcd

		12.48

		MGD







Treatment unit design values are extrapolated from Tables 3.6.1 and 3.6.2. Table 3.6.2 summarizes the recommended design values for unit sizing. These values should be verified in the predesign report based on completion of I/I projects and updated influent flow data.



TABLE 3.6.2

wastewater treatment design values (2043)



		 

		Flow

		BOD5

		TSS



		 

		MGD

		mg/L

		ppd

		mg/L

		ppd



		AAF

		3.16

		126

		3,310

		133

		3,500



		MMDWF10

		3.25

		144

		3,900

		143

		3,870



		MMWWF5

		5.30

		60

		2,630

		68

		3,020



		PDAF

		8.91

		n/a

		n/a

		n/a

		n/a



		PIF

		12.48

		n/a

		n/a

		n/a

		n/a







Monthly Average Flow (MGD)

Average Monthly Flow	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	1.7718419354838708	1.7064357142857138	1.4843032258064519	1.6243866666666666	1.531561935483871	0.89518666666666669	0.70204516129032246	0.65969999999999995	0.68016333333333323	0.67170967741935494	1.6680766666666662	3.1861741935483874	2.3443451612903226	2.0507241379310348	2.4016774193548387	1.4058000000000004	1.102635483870968	1.0004500000000001	0.85371290322580662	0.77648387096774196	0.79824666666666644	1.9	2.2986	2.5192903225806447	2.0583870967741942	3.2114071428571433	2.8545161290322589	1.9829000000000003	1.669476190476191	1.1978076923076924	0.91129032258064513	0.87012903225806448	NPDES Average Wet Weather Flow	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	1.92	Date



Flow (MGD)



Outfall 001 Effluent Flow (MGD)

Nov-Apr Effluent Flow (MGD)	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	42675	42676	42677	42678	42679	42680	42681	42682	42683	42684	42685	42686	42687	42688	42689	42690	42691	42692	42693	42694	42695	42696	42697	42698	42699	42700	42701	42702	42703	42704	42705	42706	42707	42708	42709	42710	42711	42712	42713	42714	42715	42716	42717	42718	42719	42720	42721	42722	42723	42724	42725	42726	42727	42728	42729	42730	42731	42732	42733	42734	42735	42736	42737	42738	42739	42740	42741	42742	42743	42744	42745	42746	42747	42748	42749	42750	42751	42752	42753	42754	42755	42756	42757	42758	42759	42760	42761	42762	42763	42764	42765	42766	42767	42768	42769	42770	42771	42772	42773	42774	42775	42776	42777	42778	42779	42780	42781	42782	42783	42784	42785	42786	42787	42788	42789	42790	42791	42792	42793	42794	42795	42796	42797	42798	42799	42800	42801	42802	42803	42804	42805	42806	42807	42808	42809	42810	42811	42812	42813	42814	42815	42816	42817	42818	42819	42820	42821	42822	42823	42824	42825	42826	42827	42828	42829	42830	42831	42832	42833	42834	42835	42836	42837	42838	42839	42840	42841	42842	42843	42844	42845	42846	42847	42848	42849	42850	42851	42852	42853	42854	42855	42856	42857	42858	42859	42860	42861	42862	42863	42864	42865	42866	42867	42868	42869	42870	42871	42872	42873	42874	42875	42876	42877	42878	42879	42880	42881	42882	42883	42884	42885	42886	42887	42888	42889	42890	42891	42892	42893	42894	42895	42896	42897	42898	42899	42900	42901	42902	42903	42904	42905	42906	42907	42908	42909	42910	42911	42912	42913	42914	42915	42916	1.1200000000000001	1.131	1.109	1.147	1.125	1.1870000000000001	1.2410000000000001	1.2070000000000001	1.38	1.3979999999999999	1.431	1.409	1.395	1.3919999999999999	1.377	1.391	1.4570000000000001	1.464	1.4570000000000001	1.4239999999999999	1.405	1.4910000000000001	1.4610000000000001	1.5169999999999999	1.464	1.4970000000000001	1.4610000000000001	1.5129999999999999	1.4810000000000001	1.484	1.486	1.5089999999999999	1.506	1.46	1.522	1.5109999999999999	1.4990000000000001	1.3580000000000001	1.4379999999999999	1.466	1.462	1.4630000000000001	1.46	1.526	1.5920000000000001	1.63	1.5669999999999999	1.482	1.5029999999999999	1.4419999999999999	1.415	1.429	1.452	1.448	1.3979999999999999	1.4590000000000001	1.4610000000000001	1.506	1.4570000000000001	1.4570000000000001	1.4670000000000001	1.49	1.1870000000000001	0.59899999999999998	0.54200000000000004	1.3089999999999999	1.3919999999999999	1.3460000000000001	1.25	1.2869999999999999	1.18	1.1970000000000001	1.333	1.407	1.393	1.413	1.42	1.6220000000000001	1.748	1.71	1.68	1.62	1.6419999999999999	1.6539999999999999	1.679	1.649	1.7509999999999999	1.76	1.7849999999999999	1.722	1.7470000000000001	1.8149999999999999	1.796	1.619	1.554	1.5269999999999999	1.758	1.726	1.7509999999999999	1.724	1.7909999999999999	1.7949999999999999	1.71	1.8320000000000001	1.758	1.786	1.8009999999999999	1.8420000000000001	1.83	1.83	1.8140000000000001	1.81	1.8480000000000001	1.8109999999999999	1.7370000000000001	1.8	1.79	1.833	1.7549999999999999	1.8169999999999999	1.7090000000000001	1.8180000000000001	1.776	1.7569999999999999	1.782	1.8009999999999999	1.7669999999999999	1.7649999999999999	1.8560000000000001	1.802	9999999999999	1.825	1.712	1.7849999999999999	1.8049999999999999	1.78	1.764	1.7849999999999999	1.8340000000000001	1.7949999999999999	1.792	1.79	1.821	1.827	1.867	1.843	1.8740000000000001	1.8420000000000001	1.867	1.804	1.784	1.7889999999999999	1.7929999999999999	1.855	1.929	0.92100000000000004	0.92100000000000004	1.82	1.716	1.7609999999999999	1.7629999999999999	1.7250000000000001	1.7	56	1.6020000000000001	1.5720000000000001	1.5660000000000001	1.577	1.5660000000000001	1.5680000000000001	1.6	1.5940000000000001	1.6439999999999999	1.63	1.6439999999999999	1.635	1.6140000000000001	1.474	1.504	1.5409999999999999	1.4810000000000001	1.5189999999999999	1.4870000000000001	May, June, and Oct Effluent Flow (MGD)	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	42675	42676	42677	42678	42679	42680	42681	42682	42683	42684	42685	42686	42687	42688	42689	42690	42691	42692	42693	42694	42695	42696	42697	42698	42699	42700	42701	42702	42703	42704	42705	42706	42707	42708	42709	42710	42711	42712	42713	42714	42715	42716	42717	42718	42719	42720	42721	42722	42723	42724	42725	42726	42727	42728	42729	42730	42731	42732	42733	42734	42735	42736	42737	42738	42739	42740	42741	42742	42743	42744	42745	42746	42747	42748	42749	42750	42751	42752	42753	42754	42755	42756	42757	42758	42759	42760	42761	42762	42763	42764	42765	42766	42767	42768	42769	42770	42771	42772	42773	42774	42775	42776	42777	42778	42779	42780	42781	42782	42783	42784	42785	42786	42787	42788	42789	42790	42791	42792	42793	42794	42795	42796	42797	42798	42799	42800	42801	42802	42803	42804	42805	42806	42807	42808	42809	42810	42811	42812	42813	42814	42815	42816	42817	42818	42819	42820	42821	42822	42823	42824	42825	42826	42827	42828	42829	42830	42831	42832	42833	42834	42835	42836	42837	42838	42839	42840	42841	42842	42843	42844	42845	42846	42847	42848	42849	42850	42851	42852	42853	42854	42855	42856	42857	42858	42859	42860	42861	42862	42863	42864	42865	42866	42867	42868	42869	42870	42871	42872	42873	42874	42875	42876	42877	42878	42879	42880	42881	42882	42883	42884	42885	42886	42887	42888	42889	42890	42891	42892	42893	42894	42895	42896	42897	42898	42899	42900	42901	42902	42903	42904	42905	42906	42907	42908	42909	42910	42911	42912	42913	42914	42915	42916	1.655	1.8149999999999999	1.238	0.82	0.94699999999999995	1.0409999999999999	1.075	1.026	1.0980000000000001	1.085	1.3759999999999999	1.1679999999999999	1.125	1.101	1.097	1.123	1.1140000000000001	1.1319999999999999	1.1040000000000001	1.127	0.60099999999999998	6.0000000000000001E-3	5.0000000000000001E-3	0.11	1.3149999999999999	1.1459999999999999	1.2070000000000001	1.237000000000	0001	1.3340000000000001	1.361	1.3420000000000001	1.32	1.4	1.3180000000000001	1.2929999999999999	1.1240000000000001	0.45800000000000002	Date



Flow (MGD)





Monthly Average Effluent BOD5 Concentration

Monthly Average Effluent BOD	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	8.2162500000000005	7.9587500000000011	6.6166666666666654	4.625	2.681	2.5265714285714287	2.5601250000000002	2.7199999999999998	2.617777777777778	4.8825000000000012	4.7144000000000004	2.6740000000000004	3.7477777777777783	2.8924999999999996	2.66	2.2075	2.9175	2.9833333333333329	2.7133333333333334	NPDES Permit Limit (mg/L)	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	Date

Effluent BOD5 (mg/L)



Monthly Average Effluent BOD Mass Load

Monthly Average Effluent BOD	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	107.07777777777778	129.13605960000001	80.03749733333332	66.678873374999995	38	41	39	43	34	35	49	30	46	37	39	33	38	29	NPDES Permit Limit (lbs/day)	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	Date

Effluent BOD (lbs/day)



Monthly Average Effluent TSS Concentration

Monthly Average Effluent TSS	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	426	44	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	6.4777777777777779	6.9749999999999996	10.297777777777778	6.222500000000001	11.357142857142858	10.755555555555555	7.8062499999999995	7.125	5.9	5.75	4.5999999999999996	4.5	8.06111111111111	11.824999999999999	9.1687499999999993	7.9937500000000004	6.0375000000000005	2.4499999999999997	2.2833333333333332	NPDES Permit Limit (mg/L)	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	10	Date
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Monthly Average Effluent TSS Mass Load
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Monthly Average Effluent Ammonia-N Concentration
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Daily Effluent Ammonia-N Concentration

Effluent Ammonia (mg/L)	42005	42006	42007	42008	42009	42010	42011	42012	42013	42014	42015	42016	42017	42018	42019	42020	42021	42022	42023	42024	42025	42026	42027	42028	42029	42030	42031	42032	42033	42034	42035	42036	42037	42038	42039	42040	42041	42042	42043	42044	42045	42046	42047	42048	42049	42050	42051	42052	42053	42054	42055	42056	42057	42058	42059	42060	42061	42062	42063	42064	42065	42066	42067	42068	42069	42070	42071	42072	42073	42074	42075	42076	42077	42078	42079	42080	42081	42082	42083	42084	42085	42086	42087	42088	42089	42090	42091	42092	42093	42094	42095	42096	42097	42098	42099	42100	42101	42102	42103	42104	42105	42106	42107	42108	42109	42110	42111	42112	42113	42114	42115	42116	42117	42118	42119	42120	42121	42122	42123	42124	42125	42126	42127	42128	42129	42130	42131	42132	42133	42134	42135	42136	42137	42138	42139	42140	42141	42142	42143	42144	42145	42146	42147	42148	42149	42150	42151	42152	42153	42154	42155	42156	42157	42158	42159	42160	42161	42162	42163	42164	42165	42166	42167	42168	42169	42170	42171	42172	42173	42174	42175	42176	42177	42178	42179	42180	42181	42182	42183	42184	42185	42186	42187	42188	42189	42190	42191	42192	42193	42194	42195	42196	42197	42198	42199	42200	42201	42202	42203	42204	42205	42206	42207	42208	42209	42210	42211	42212	42213	42214	42215	42216	42217	42218	42219	42220	42221	42222	42223	42224	42225	42226	42227	42228	42229	42230	42231	42232	42233	42234	42235	42236	42237	42238	42239	42240	42241	42242	42243	42244	42245	42246	42247	42248	42249	42250	42251	42252	42253	42254	42255	42256	42257	42258	42259	42260	42261	42262	42263	42264	42265	42266	42267	42268	42269	42270	42271	42272	42273	42274	42275	42276	42277	42278	42279	42280	42281	42282	42283	42284	42285	42286	42287	42288	42289	42290	42291	42292	42293	42294	42295	42296	42297	42298	42299	42300	42301	42302	42303	42304	42305	42306	42307	42308	42309	42310	42311	42312	42313	42314	42315	42316	42317	42318	42319	42320	42321	42322	42323	42324	42325	42326	42327	42328	42329	42330	42331	42332	42333	42334	42335	42336	42337	42338	42339	42340	42341	42342	42343	42344	42345	42346	42347	42348	42349	42350	42351	42352	42353	42354	42355	42356	42357	42358	42359	42360	42361	42362	42363	42364	42365	42366	42367	42368	42369	42370	42371	42372	42373	42374	42375	42376	42377	42378	42379	42380	42381	42382	42383	42384	42385	42386	42387	42388	42389	42390	42391	42392	42393	42394	42395	42396	42397	42398	42399	42400	42401	42402	42403	42404	42405	42406	42407	42408	42409	42410	42411	42412	42413	42414	42415	42416	42417	42418	42419	42420	42421	42422	42423	42424	42425	42426	42427	42428	42429	42430	42431	42432	42433	42434	42435	42436	42437	42438	42439	42440	42441	42442	42443	42444	42445	42446	42447	42448	42449	42450	42451	42452	42453	42454	42455	42456	42457	42458	42459	42460	42461	42462	42463	42464	42465	42466	42467	42468	42469	42470	42471	42472	42473	42474	42475	42476	42477	42478	42479	42480	42481	42482	42483	42484	42485	42486	42487	42488	42489	42490	42491	42492	42493	42494	42495	42496	42497	42498	42499	42500	42501	42502	42503	42504	42505	42506	42507	42508	42509	42510	42511	42512	42513	42514	42515	42516	42517	42518	42519	42520	42521	42522	42523	42524	42525	42526	42527	42528	42529	42530	42531	42532	42533	42534	42535	42536	42537	42538	42539	42540	42541	42542	42543	42544	42545	42546	42547	42548	42549	42550	42551	42552	42553	42554	42555	42556	42557	42558	42559	42560	42561	42562	42563	42564	42565	42566	42567	42568	42569	42570	42571	42572	42573	42574	42575	42576	42577	42578	42579	42580	42581	42582	42583	42584	42585	42586	42587	42588	42589	42590	42591	42592	42593	42594	42595	42596	42597	42598	42599	42600	42601	42602	42603	42604	42605	42606	42607	42608	42609	42610	42611	42612	42613	42614	42615	42616	42617	42618	42619	42620	42621	42622	42623	42624	42625	42626	42627	42628	42629	42630	42631	42632	42633	42634	42635	42636	42637	42638	42639	42640	42641	42642	42643	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	42675	42676	42677	42678	42679	42680	42681	42682	42683	42684	42685	42686	42687	42688	42689	42690	42691	42692	42693	42694	42695	42696	42697	42698	42699	42700	42701	42702	42703	42704	42705	42706	42707	42708	42709	42710	42711	42712	42713	42714	42715	42716	42717	42718	42719	42720	42721	42722	42723	42724	42725	42726	42727	42728	42729	42730	42731	42732	42733	42734	42735	42736	42737	42738	42739	42740	42741	42742	42743	42744	42745	42746	42747	42748	42749	42750	42751	42752	42753	42754	42755	42756	42757	42758	42759	42760	42761	42762	42763	42764	42765	42766	42767	42768	42769	42770	42771	42772	42773	42774	42775	42776	42777	42778	42779	42780	42781	42782	42783	42784	42785	42786	42787	42788	42789	42790	42791	42792	42793	42794	42795	42796	42797	42798	42799	42800	42801	42802	42803	42804	42805	42806	42807	42808	42809	42810	42811	42812	42813	42814	42815	42816	42817	42818	42819	42820	42821	42822	42823	42824	42825	42826	42827	42828	42829	42830	42831	42832	42833	42834	42835	42836	42837	42838	42839	42840	42841	42842	42843	42844	42845	42846	42847	42848	42849	42850	42851	42852	42853	42854	42855	42856	42857	42858	42859	42860	42861	42862	42863	42864	42865	42866	42867	42868	42869	42870	42871	42872	42873	42874	42875	42876	42877	42878	42879	42880	42881	42882	42883	42884	42885	42886	42887	42888	42889	42890	42891	42892	42893	42894	42895	42896	42897	42898	42899	42900	42901	42902	42903	42904	42905	42906	42907	42908	42909	42910	42911	42912	42913	42914	42915	42916	42917	42918	42919	42920	42921	42922	42923	42924	42925	42926	42927	42928	42929	42930	42931	42932	42933	42934	42935	42936	42937	42938	42939	42940	42941	42942	42943	42944	42945	42946	42947	42948	42949	42950	42951	42952	42953	42954	42955	42956	42957	42958	42959	42960	42961	42962	42963	42964	42965	42966	42967	42968	42969	42970	42971	42972	42973	42974	42975	42976	42977	42978	11.1	10.7	13.5	14.1	14.9	10.4	10.3	11.7	11.5	9.3000000000000007	10.3	8.6	10.4	10.5	15.3	18.399999999999999	13.9	19	16	12	16.2	18.100000000000001	15.7	14.1	15	12.3	16.3	21.4	14.2	10.8	17.2	8.9600000000000009	4.25	3.98	6.68	8.24	6.56	10.1	16.399999999999999	10.7	16.399999999999999	13.1	7.34	7.59	3.8	5.1100000000000003	7.58	11.2	11.2	NPDES Permit Limit (mg/L)	42005	42006	42007	42008	42009	42010	42011	42012	42013	42014	42015	42016	42017	42018	42019	42020	42021	42022	42023	42024	42025	42026	42027	42028	42029	42030	42031	42032	42033	42034	42035	42036	42037	42038	42039	42040	42041	42042	42043	42044	42045	42046	42047	42048	42049	42050	42051	42052	42053	42054	42055	42056	42057	42058	42059	42060	42061	42062	42063	42064	42065	42066	42067	42068	42069	42070	42071	42072	42073	42074	42075	42076	42077	42078	42079	42080	42081	42082	42083	42084	42085	42086	42087	42088	42089	42090	42091	42092	42093	42094	42095	42096	42097	42098	42099	42100	42101	42102	42103	42104	42105	42106	42107	42108	42109	42110	42111	42112	42113	42114	42115	42116	42117	42118	42119	42120	42121	42122	42123	42124	42125	42126	42127	42128	42129	42130	42131	42132	42133	42134	42135	42136	42137	42138	42139	42140	42141	42142	42143	42144	42145	42146	42147	42148	42149	42150	42151	42152	42153	42154	42155	42156	42157	42158	42159	42160	42161	42162	42163	42164	42165	42166	42167	42168	42169	42170	42171	42172	42173	42174	42175	42176	42177	42178	42179	42180	42181	42182	42183	42184	42185	42186	42187	42188	42189	42190	42191	42192	42193	42194	42195	42196	42197	42198	42199	42200	42201	42202	42203	42204	42205	42206	42207	42208	42209	42210	42211	42212	42213	42214	42215	42216	42217	42218	42219	42220	42221	42222	42223	42224	42225	42226	42227	42228	42229	42230	42231	42232	42233	42234	42235	42236	42237	42238	42239	42240	42241	42242	42243	42244	42245	42246	42247	42248	42249	42250	42251	42252	42253	42254	42255	42256	42257	42258	42259	42260	42261	42262	42263	42264	42265	42266	42267	42268	42269	42270	42271	42272	42273	42274	42275	42276	42277	42278	42279	42280	42281	42282	42283	42284	42285	42286	42287	42288	42289	42290	42291	42292	42293	42294	42295	42296	42297	42298	42299	42300	42301	42302	42303	42304	42305	42306	42307	42308	42309	42310	42311	42312	42313	42314	42315	42316	42317	42318	42319	42320	42321	42322	42323	42324	42325	42326	42327	42328	42329	42330	42331	42332	42333	42334	42335	42336	42337	42338	42339	42340	42341	42342	42343	42344	42345	42346	42347	42348	42349	42350	42351	42352	42353	42354	42355	42356	42357	42358	42359	42360	42361	42362	42363	42364	42365	42366	42367	42368	42369	42370	42371	42372	42373	42374	42375	42376	42377	42378	42379	42380	42381	42382	42383	42384	42385	42386	42387	42388	42389	42390	42391	42392	42393	42394	42395	42396	42397	42398	42399	42400	42401	42402	42403	42404	42405	42406	42407	42408	42409	42410	42411	42412	42413	42414	42415	42416	42417	42418	42419	42420	42421	42422	42423	42424	42425	42426	42427	42428	42429	42430	42431	42432	42433	42434	42435	42436	42437	42438	42439	42440	42441	42442	42443	42444	42445	42446	42447	42448	42449	42450	42451	42452	42453	42454	42455	42456	42457	42458	42459	42460	42461	42462	42463	42464	42465	42466	42467	42468	42469	42470	42471	42472	42473	42474	42475	42476	42477	42478	42479	42480	42481	42482	42483	42484	42485	42486	42487	42488	42489	42490	42491	42492	42493	42494	42495	42496	42497	42498	42499	42500	42501	42502	42503	42504	42505	42506	42507	42508	42509	42510	42511	42512	42513	42514	42515	42516	42517	42518	42519	42520	42521	42522	42523	42524	42525	42526	42527	42528	42529	42530	42531	42532	42533	42534	42535	42536	42537	42538	42539	42540	42541	42542	42543	42544	42545	42546	42547	42548	42549	42550	42551	42552	42553	42554	42555	42556	42557	42558	42559	42560	42561	42562	42563	42564	42565	42566	42567	42568	42569	42570	42571	42572	42573	42574	42575	42576	42577	42578	42579	42580	42581	42582	42583	42584	42585	42586	42587	42588	42589	42590	42591	42592	42593	42594	42595	42596	42597	42598	42599	42600	42601	42602	42603	42604	42605	42606	42607	42608	42609	42610	42611	42612	42613	42614	42615	42616	42617	42618	42619	42620	42621	42622	42623	42624	42625	42626	42627	42628	42629	42630	42631	42632	42633	42634	42635	42636	42637	42638	42639	42640	42641	42642	42643	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	42675	42676	42677	42678	42679	42680	42681	42682	42683	42684	42685	42686	42687	42688	42689	42690	42691	42692	42693	42694	42695	42696	42697	42698	42699	42700	42701	42702	42703	42704	42705	42706	42707	42708	42709	42710	42711	42712	42713	42714	42715	42716	42717	42718	42719	42720	42721	42722	42723	42724	42725	42726	42727	42728	42729	42730	42731	42732	42733	42734	42735	42736	42737	42738	42739	42740	42741	42742	42743	42744	42745	42746	42747	42748	42749	42750	42751	42752	42753	42754	42755	42756	42757	42758	42759	42760	42761	42762	42763	42764	42765	42766	42767	42768	42769	42770	42771	42772	42773	42774	42775	42776	42777	42778	42779	42780	42781	42782	42783	42784	42785	42786	42787	42788	42789	42790	42791	42792	42793	42794	42795	42796	42797	42798	42799	42800	42801	42802	42803	42804	42805	42806	42807	42808	42809	42810	42811	42812	42813	42814	42815	42816	42817	42818	42819	42820	42821	42822	42823	42824	42825	42826	42827	42828	42829	42830	42831	42832	42833	42834	42835	42836	42837	42838	42839	42840	42841	42842	42843	42844	42845	42846	42847	42848	42849	42850	42851	42852	42853	42854	42855	42856	42857	42858	42859	42860	42861	42862	42863	42864	42865	42866	42867	42868	42869	42870	42871	42872	42873	42874	42875	42876	42877	42878	42879	42880	42881	42882	42883	42884	42885	42886	42887	42888	42889	42890	42891	42892	42893	42894	42895	42896	42897	42898	42899	42900	42901	42902	42903	42904	42905	42906	42907	42908	42909	42910	42911	42912	42913	42914	42915	42916	42917	42918	42919	42920	42921	42922	42923	42924	42925	42926	42927	42928	42929	42930	42931	42932	42933	42934	42935	42936	42937	42938	42939	42940	42941	42942	42943	42944	42945	42946	42947	42948	42949	42950	42951	42952	42953	42954	42955	42956	42957	42958	42959	42960	42961	42962	42963	42964	42965	42966	42967	42968	42969	42970	42971	42972	42973	42974	42975	42976	42977	42978	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25	.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25	.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	25.9	Date

Effluent Ammonia-N (mg/L)



Monthly Geometric Mean Concentration

Effluent E. Coli (CFU/100 mL)	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	1.27	1	1	1	0	0	0	0	0	0	0	0	0	0	0.25	0	0	0	0	NPDES Permit Limit (CFU/100 mL)	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	126	Date

Effluent E. Coli (CFU/100 mL)



Daily Effluent E. Coli 

Effluent E. Coli (CFU/100 mL)	42005	42006	42007	42008	42009	42010	42011	42012	42013	42014	42015	42016	42017	42018	42019	42020	42021	42022	42023	42024	42025	42026	42027	42028	42029	42030	42031	42032	42033	42034	42035	42036	42037	42038	42039	42040	42041	42042	42043	42044	42045	42046	42047	42048	42049	42050	42051	42052	42053	42054	42055	42056	42057	42058	42059	42060	42061	42062	42063	42064	42065	42066	42067	42068	42069	42070	42071	42072	42073	42074	42075	42076	42077	42078	42079	42080	42081	42082	42083	42084	42085	42086	42087	42088	42089	42090	42091	42092	42093	42094	42095	42096	42097	42098	42099	42100	42101	42102	42103	42104	42105	42106	42107	42108	42109	42110	42111	42112	42113	42114	42115	42116	42117	42118	42119	42120	42121	42122	42123	42124	42125	42126	42127	42128	42129	42130	42131	42132	42133	42134	42135	42136	42137	42138	42139	42140	42141	42142	42143	42144	42145	42146	42147	42148	42149	42150	42151	42152	42153	42154	42155	42156	42157	42158	42159	42160	42161	42162	42163	42164	42165	42166	42167	42168	42169	42170	42171	42172	42173	42174	42175	42176	42177	42178	42179	42180	42181	42182	42183	42184	42185	42186	42187	42188	42189	42190	42191	42192	42193	42194	42195	42196	42197	42198	42199	42200	42201	42202	42203	42204	42205	42206	42207	42208	42209	42210	42211	42212	42213	42214	42215	42216	42217	42218	42219	42220	42221	42222	42223	42224	42225	42226	42227	42228	42229	42230	42231	42232	42233	42234	42235	42236	42237	42238	42239	42240	42241	42242	42243	42244	42245	42246	42247	42248	42249	42250	42251	42252	42253	42254	42255	42256	42257	42258	42259	42260	42261	42262	42263	42264	42265	42266	42267	42268	42269	42270	42271	42272	42273	42274	42275	42276	42277	42278	42279	42280	42281	42282	42283	42284	42285	42286	42287	42288	42289	42290	42291	42292	42293	42294	42295	42296	42297	42298	42299	42300	42301	42302	42303	42304	42305	42306	42307	42308	42309	42310	42311	42312	42313	42314	42315	42316	42317	42318	42319	42320	42321	42322	42323	42324	42325	42326	42327	42328	42329	42330	42331	42332	42333	42334	42335	42336	42337	42338	42339	42340	42341	42342	42343	42344	42345	42346	42347	42348	42349	42350	42351	42352	42353	42354	42355	42356	42357	42358	42359	42360	42361	42362	42363	42364	42365	42366	42367	42368	42369	42370	42371	42372	42373	42374	42375	42376	42377	42378	42379	42380	42381	42382	42383	42384	42385	42386	42387	42388	42389	42390	42391	42392	42393	42394	42395	42396	42397	42398	42399	42400	42401	42402	42403	42404	42405	42406	42407	42408	42409	42410	42411	42412	42413	42414	42415	42416	42417	42418	42419	42420	42421	42422	42423	42424	42425	42426	42427	42428	42429	42430	42431	42432	42433	42434	42435	42436	42437	42438	42439	42440	42441	42442	42443	42444	42445	42446	42447	42448	42449	42450	42451	42452	42453	42454	42455	42456	42457	42458	42459	42460	42461	42462	42463	42464	42465	42466	42467	42468	42469	42470	42471	42472	42473	42474	42475	42476	42477	42478	42479	42480	42481	42482	42483	42484	42485	42486	42487	42488	42489	42490	42491	42492	42493	42494	42495	42496	42497	42498	42499	42500	42501	42502	42503	42504	42505	42506	42507	42508	42509	42510	42511	42512	42513	42514	42515	42516	42517	42518	42519	42520	42521	42522	42523	42524	42525	42526	42527	42528	42529	42530	42531	42532	42533	42534	42535	42536	42537	42538	42539	42540	42541	42542	42543	42544	42545	42546	42547	42548	42549	42550	42551	42552	42553	42554	42555	42556	42557	42558	42559	42560	42561	42562	42563	42564	42565	42566	42567	42568	42569	42570	42571	42572	42573	42574	42575	42576	42577	42578	42579	42580	42581	42582	42583	42584	42585	42586	42587	42588	42589	42590	42591	42592	42593	42594	42595	42596	42597	42598	42599	42600	42601	42602	42603	42604	42605	42606	42607	42608	42609	42610	42611	42612	42613	42614	42615	42616	42617	42618	42619	42620	42621	42622	42623	42624	42625	42626	42627	42628	42629	42630	42631	42632	42633	42634	42635	42636	42637	42638	42639	42640	42641	42642	42643	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	42675	42676	42677	42678	42679	42680	42681	42682	42683	42684	42685	42686	42687	42688	42689	42690	42691	42692	42693	42694	42695	42696	42697	42698	42699	42700	42701	42702	42703	42704	42705	42706	42707	42708	42709	42710	42711	42712	42713	42714	42715	42716	42717	42718	42719	42720	42721	42722	42723	42724	42725	42726	42727	42728	42729	42730	42731	42732	42733	42734	42735	42736	42737	42738	42739	42740	42741	42742	42743	42744	42745	42746	42747	42748	42749	42750	42751	42752	42753	42754	42755	42756	42757	42758	42759	42760	42761	42762	42763	42764	42765	42766	42767	42768	42769	42770	42771	42772	42773	42774	42775	42776	42777	42778	42779	42780	42781	42782	42783	42784	42785	42786	42787	42788	42789	42790	42791	42792	42793	42794	42795	42796	42797	42798	42799	42800	42801	42802	42803	42804	42805	42806	42807	42808	42809	42810	42811	42812	42813	42814	42815	42816	42817	42818	42819	42820	42821	42822	42823	42824	42825	42826	42827	42828	42829	42830	42831	42832	42833	42834	42835	42836	42837	42838	42839	42840	42841	42842	42843	42844	42845	42846	42847	42848	42849	42850	42851	42852	42853	42854	42855	42856	42857	42858	42859	42860	42861	42862	42863	42864	42865	42866	42867	42868	42869	42870	42871	42872	42873	42874	42875	42876	42877	42878	42879	42880	42881	42882	42883	42884	42885	42886	42887	42888	42889	42890	42891	42892	42893	42894	42895	42896	42897	42898	42899	42900	42901	42902	42903	42904	42905	42906	42907	42908	42909	42910	42911	42912	42913	42914	42915	42916	42917	42918	42919	42920	42921	42922	42923	42924	42925	42926	42927	42928	42929	42930	42931	42932	42933	42934	42935	42936	42937	42938	42939	42940	42941	42942	42943	42944	42945	42946	42947	42948	42949	42950	42951	42952	42953	42954	42955	42956	42957	42958	42959	42960	42961	42962	42963	42964	42965	42966	42967	42968	42969	42970	42971	42972	42973	42974	42975	42976	42977	42978	0	8.6	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	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	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	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	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	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	2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	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	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	0	0	0	0	0	0	0	0	0	0	1	2	E. Coli NPDES Permit Limit (CFU/100 mL)	42005	42006	42007	42008	42009	42010	42011	42012	42013	42014	42015	42016	42017	42018	42019	42020	42021	42022	42023	42024	42025	42026	42027	42028	42029	42030	42031	42032	42033	42034	42035	42036	42037	42038	42039	42040	42041	42042	42043	42044	42045	42046	42047	42048	42049	42050	42051	42052	42053	42054	42055	42056	42057	42058	42059	42060	42061	42062	42063	42064	42065	42066	42067	42068	42069	42070	42071	42072	42073	42074	42075	42076	42077	42078	42079	42080	42081	42082	42083	42084	42085	42086	42087	42088	42089	42090	42091	42092	42093	42094	42095	42096	42097	42098	42099	42100	42101	42102	42103	42104	42105	42106	42107	42108	42109	42110	42111	42112	42113	42114	42115	42116	42117	42118	42119	42120	42121	42122	42123	42124	42125	42126	42127	42128	42129	42130	42131	42132	42133	42134	42135	42136	42137	42138	42139	42140	42141	42142	42143	42144	42145	42146	42147	42148	42149	42150	42151	42152	42153	42154	42155	42156	42157	42158	42159	42160	42161	42162	42163	42164	42165	42166	42167	42168	42169	42170	42171	42172	42173	42174	42175	42176	42177	42178	42179	42180	42181	42182	42183	42184	42185	42186	42187	42188	42189	42190	42191	42192	42193	42194	42195	42196	42197	42198	42199	42200	42201	42202	42203	42204	42205	42206	42207	42208	42209	42210	42211	42212	42213	42214	42215	42216	42217	42218	42219	42220	42221	42222	42223	42224	42225	42226	42227	42228	42229	42230	42231	42232	42233	42234	42235	42236	42237	42238	42239	42240	42241	42242	42243	42244	42245	42246	42247	42248	42249	42250	42251	42252	42253	42254	42255	42256	42257	42258	42259	42260	42261	42262	42263	42264	42265	42266	42267	42268	42269	42270	42271	42272	42273	42274	42275	42276	42277	42278	42279	42280	42281	42282	42283	42284	42285	42286	42287	42288	42289	42290	42291	42292	42293	42294	42295	42296	42297	42298	42299	42300	42301	42302	42303	42304	42305	42306	42307	42308	42309	42310	42311	42312	42313	42314	42315	42316	42317	42318	42319	42320	42321	42322	42323	42324	42325	42326	42327	42328	42329	42330	42331	42332	42333	42334	42335	42336	42337	42338	42339	42340	42341	42342	42343	42344	42345	42346	42347	42348	42349	42350	42351	42352	42353	42354	42355	42356	42357	42358	42359	42360	42361	42362	42363	42364	42365	42366	42367	42368	42369	42370	42371	42372	42373	42374	42375	42376	42377	42378	42379	42380	42381	42382	42383	42384	42385	42386	42387	42388	42389	42390	42391	42392	42393	42394	42395	42396	42397	42398	42399	42400	42401	42402	42403	42404	42405	42406	42407	42408	42409	42410	42411	42412	42413	42414	42415	42416	42417	42418	42419	42420	42421	42422	42423	42424	42425	42426	42427	42428	42429	42430	42431	42432	42433	42434	42435	42436	42437	42438	42439	42440	42441	42442	42443	42444	42445	42446	42447	42448	42449	42450	42451	42452	42453	42454	42455	42456	42457	42458	42459	42460	42461	42462	42463	42464	42465	42466	42467	42468	42469	42470	42471	42472	42473	42474	42475	42476	42477	42478	42479	42480	42481	42482	42483	42484	42485	42486	42487	42488	42489	42490	42491	42492	42493	42494	42495	42496	42497	42498	42499	42500	42501	42502	42503	42504	42505	42506	42507	42508	42509	42510	42511	42512	42513	42514	42515	42516	42517	42518	42519	42520	42521	42522	42523	42524	42525	42526	42527	42528	42529	42530	42531	42532	42533	42534	42535	42536	42537	42538	42539	42540	42541	42542	42543	42544	42545	42546	42547	42548	42549	42550	42551	42552	42553	42554	42555	42556	42557	42558	42559	42560	42561	42562	42563	42564	42565	42566	42567	42568	42569	42570	42571	42572	42573	42574	42575	42576	42577	42578	42579	42580	42581	42582	42583	42584	42585	42586	42587	42588	42589	42590	42591	42592	42593	42594	42595	42596	42597	42598	42599	42600	42601	42602	42603	42604	42605	42606	42607	42608	42609	42610	42611	42612	42613	42614	42615	42616	42617	42618	42619	42620	42621	42622	42623	42624	42625	42626	42627	42628	42629	42630	42631	42632	42633	42634	42635	42636	42637	42638	42639	42640	42641	42642	42643	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	42675	42676	42677	42678	42679	42680	42681	42682	42683	42684	42685	42686	42687	42688	42689	42690	42691	42692	42693	42694	42695	42696	42697	42698	42699	42700	42701	42702	42703	42704	42705	42706	42707	42708	42709	42710	42711	42712	42713	42714	42715	42716	42717	42718	42719	42720	42721	42722	42723	42724	42725	42726	42727	42728	42729	42730	42731	42732	42733	42734	42735	42736	42737	42738	42739	42740	42741	42742	42743	42744	42745	42746	42747	42748	42749	42750	42751	42752	42753	42754	42755	42756	42757	42758	42759	42760	42761	42762	42763	42764	42765	42766	42767	42768	42769	42770	42771	42772	42773	42774	42775	42776	42777	42778	42779	42780	42781	42782	42783	42784	42785	42786	42787	42788	42789	42790	42791	42792	42793	42794	42795	42796	42797	42798	42799	42800	42801	42802	42803	42804	42805	42806	42807	42808	42809	42810	42811	42812	42813	42814	42815	42816	42817	42818	42819	42820	42821	42822	42823	42824	42825	42826	42827	42828	42829	42830	42831	42832	42833	42834	42835	42836	42837	42838	42839	42840	42841	42842	42843	42844	42845	42846	42847	42848	42849	42850	42851	42852	42853	42854	42855	42856	42857	42858	42859	42860	42861	42862	42863	42864	42865	42866	42867	42868	42869	42870	42871	42872	42873	42874	42875	42876	42877	42878	42879	42880	42881	42882	42883	42884	42885	42886	42887	42888	42889	42890	42891	42892	42893	42894	42895	42896	42897	42898	42899	42900	42901	42902	42903	42904	42905	42906	42907	42908	42909	42910	42911	42912	42913	42914	42915	42916	42917	42918	42919	42920	42921	42922	42923	42924	42925	42926	42927	42928	42929	42930	42931	42932	42933	42934	42935	42936	42937	42938	42939	42940	42941	42942	42943	42944	42945	42946	42947	42948	42949	42950	42951	42952	42953	42954	42955	42956	42957	42958	42959	42960	42961	42962	42963	42964	42965	42966	42967	42968	42969	42970	42971	42972	42973	42974	42975	42976	42977	42978	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	406	Date

Effluent E. Coli (CFU/100 mL)



Effluent Temperature

Effluent Temperature (deg C)	42005	42006	42007	42008	42009	42010	42011	42012	42013	42014	42015	42016	42017	42018	42019	42020	42021	42022	42023	42024	42025	42026	42027	42028	42029	42030	42031	42032	42033	42034	42035	42036	42037	42038	42039	42040	42041	42042	42043	42044	42045	42046	42047	42048	42049	42050	42051	42052	42053	42054	42055	42056	42057	42058	42059	42060	42061	42062	42063	42064	42065	42066	42067	42068	42069	42070	42071	42072	42073	42074	42075	42076	42077	42078	42079	42080	42081	42082	42083	42084	42085	42086	42087	42088	42089	42090	42091	42092	42093	42094	42095	42096	42097	42098	42099	42100	42101	42102	42103	42104	42105	42106	42107	42108	42109	42110	42111	42112	42113	42114	42115	42116	42117	42118	42119	42120	42121	42122	42123	42124	42125	42126	42127	42128	42129	42130	42131	42132	42133	42134	42135	42136	42137	42138	42139	42140	42141	42142	42143	42144	42145	42146	42147	42148	42149	42150	42151	42152	42153	42154	42155	42156	42157	42158	42159	42160	42161	42162	42163	42164	42165	42166	42167	42168	42169	42170	42171	42172	42173	42174	42175	42176	42177	42178	42179	42180	42181	42182	42183	42184	42185	42186	42187	42188	42189	42190	42191	42192	42193	42194	42195	42196	42197	42198	42199	42200	42201	42202	42203	42204	42205	42206	42207	42208	42209	42210	42211	42212	42213	42214	42215	42216	42217	42218	42219	42220	42221	42222	42223	42224	42225	42226	42227	42228	42229	42230	42231	42232	42233	42234	42235	42236	42237	42238	42239	42240	42241	42242	42243	42244	42245	42246	42247	42248	42249	42250	42251	42252	42253	42254	42255	42256	42257	42258	42259	42260	42261	42262	42263	42264	42265	42266	42267	42268	42269	42270	42271	42272	42273	42274	42275	42276	42277	42278	42279	42280	42281	42282	42283	42284	42285	42286	42287	42288	42289	42290	42291	42292	42293	42294	42295	42296	42297	42298	42299	42300	42301	42302	42303	42304	42305	42306	42307	42308	42309	42310	42311	42312	42313	42314	42315	42316	42317	42318	42319	42320	42321	42322	42323	42324	42325	42326	42327	42328	42329	42330	42331	42332	42333	42334	42335	42336	42337	42338	42339	42340	42341	42342	42343	42344	42345	42346	42347	42348	42349	42350	42351	42352	42353	42354	42355	42356	42357	42358	42359	42360	42361	42362	42363	42364	42365	42366	42367	42368	42369	42370	42371	42372	42373	42374	42375	42376	42377	42378	42379	42380	42381	42382	42383	42384	42385	42386	42387	42388	42389	42390	42391	42392	42393	42394	42395	42396	42397	42398	42399	42400	42401	42402	42403	42404	42405	42406	42407	42408	42409	42410	42411	42412	42413	42414	42415	42416	42417	42418	42419	42420	42421	42422	42423	42424	42425	42426	42427	42428	42429	42430	42431	42432	42433	42434	42435	42436	42437	42438	42439	42440	42441	42442	42443	42444	42445	42446	42447	42448	42449	42450	42451	42452	42453	42454	42455	42456	42457	42458	42459	42460	42461	42462	42463	42464	42465	42466	42467	42468	42469	42470	42471	42472	42473	42474	42475	42476	42477	42478	42479	42480	42481	42482	42483	42484	42485	42486	42487	42488	42489	42490	42491	42492	42493	42494	42495	42496	42497	42498	42499	42500	42501	42502	42503	42504	42505	42506	42507	42508	42509	42510	42511	42512	42513	42514	42515	42516	42517	42518	42519	42520	42521	42522	42523	42524	42525	42526	42527	42528	42529	42530	42531	42532	42533	42534	42535	42536	42537	42538	42539	42540	42541	42542	42543	42544	42545	42546	42547	42548	42549	42550	42551	42552	42553	42554	42555	42556	42557	42558	42559	42560	42561	42562	42563	42564	42565	42566	42567	42568	42569	42570	42571	42572	42573	42574	42575	42576	42577	42578	42579	42580	42581	42582	42583	42584	42585	42586	42587	42588	42589	42590	42591	42592	42593	42594	42595	42596	42597	42598	42599	42600	42601	42602	42603	42604	42605	42606	42607	42608	42609	42610	42611	42612	42613	42614	42615	42616	42617	42618	42619	42620	42621	42622	42623	42624	42625	42626	42627	42628	42629	42630	42631	42632	42633	42634	42635	42636	42637	42638	42639	42640	42641	42642	42643	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	42675	42676	42677	42678	42679	42680	42681	42682	42683	42684	42685	42686	42687	42688	42689	42690	42691	42692	42693	42694	42695	42696	42697	42698	42699	42700	42701	42702	42703	42704	42705	42706	42707	42708	42709	42710	42711	42712	42713	42714	42715	42716	42717	42718	42719	42720	42721	42722	42723	42724	42725	42726	42727	42728	42729	42730	42731	42732	42733	42734	42735	42736	42737	42738	42739	42740	42741	42742	42743	42744	42745	42746	42747	42748	42749	42750	42751	42752	42753	42754	42755	42756	42757	42758	42759	42760	42761	42762	42763	42764	42765	42766	42767	42768	42769	42770	42771	42772	42773	42774	42775	42776	42777	42778	42779	42780	42781	42782	42783	42784	42785	42786	42787	42788	42789	42790	42791	42792	42793	42794	42795	42796	42797	42798	42799	42800	42801	42802	42803	42804	42805	42806	42807	42808	42809	42810	42811	42812	42813	42814	42815	42816	42817	42818	42819	42820	42821	42822	42823	42824	42825	42826	42827	42828	42829	42830	42831	42832	42833	42834	42835	42836	42837	42838	42839	42840	42841	42842	42843	42844	42845	42846	42847	42848	42849	42850	42851	42852	42853	42854	42855	42856	42857	42858	42859	42860	42861	42862	42863	42864	42865	42866	42867	42868	42869	42870	42871	42872	42873	42874	42875	42876	42877	42878	42879	42880	42881	42882	42883	42884	42885	42886	42887	42888	42889	42890	42891	42892	42893	42894	42895	42896	42897	42898	42899	42900	42901	42902	42903	42904	42905	42906	42907	42908	42909	42910	42911	42912	42913	42914	42915	42916	42917	42918	42919	42920	42921	42922	42923	42924	42925	42926	42927	42928	42929	42930	42931	42932	42933	42934	42935	42936	42937	42938	42939	42940	42941	42942	42943	42944	42945	42946	42947	42948	42949	42950	42951	42952	42953	42954	42955	42956	42957	42958	42959	42960	42961	42962	42963	42964	42965	42966	42967	42968	42969	42970	42971	42972	42973	42974	42975	42976	42977	42978	5.7	5.0999999999999996	4.9000000000000004	5.3	6	6.4	6.4	6.4	6.3	6.1	6.2	6.6	6.8	7	6.6	6.9	7	7.8	8	8	7.8	7.6	7.9	8.1999999999999993	8.4	8.4	8.3000000000000007	8.6999999999999993	8.9	9.1999999999999993	8.8000000000000007	8.6	8.6999999999999993	8.6999999999999993	8.8000000000000007	8.9	9.3000000000000007	9.6	9.6999999999999993	9.6999999999999993	9.8000000000000007	9.8000000000000007	9.8000000000000007	10	10	10.4	10.1	10.1	10.4	10.199999999999999	10.7	10.7	10.6	10.3	9.6999999999999993	10.199999999999999	9.8000000000000007	10	10.1	10.3	10.3	10.1	9.9	10	9.9	10	10.4	10.6	10.9	11.1	11.7	13.2	13	12.2	0	12.2	12.4	13.6	12.7	13.2	13.2	12.8	12.6	12.7	13.8	14.6	14.6	15.1	15.3	14.6	14.6	14.1	12.9	13.3	13	13.2	12.6	13	13.2	14.3	14	13.6	13.9	13.4	13	13.5	14.8	15.6	16.2	17.8	18.3	16.5	16.3	15.6	15	15.3	15.9	16.8	16.899999999999999	13.9	13.5	13.1	12.7	12.8	12.4	12.3	12	11.8	11.4	11	11.2	11.2	10.8	10.4	10.199999999999999	10.4	10.1	10	9.4	9	8.4	8.3000000000000007	7.8	7.2	6.8	6.3	5.9	5.5	5.5	5.6	6.2	6.4	6.7	7.2	8.3000000000000007	9.5	9.6999999999999993	9.3000000000000007	8.9	8.8000000000000007	8.4	8.1	7.9	7.7	7.9	8	8	7.7	7.7	7.5	7	6.8	6.6	6.3	6.1	6.1	6	5.9	5.6	5	4.5	3.9	3.7	3.8	3.8	3.8	4.2	4.7	4.7	4.7	5	5.3	5.4	5.7	6.1	6.3	6.6	6.6	6.7	7.1	7.6	8	8.1999999999999993	8.4	8.5	9	9.1	8.9	8.4	8.1999999999999993	8	7.9	7.7	7.8	7.8	7.7	8.5	8.6999999999999993	8.9	9.1	9.4	9.6	9.1999999999999993	9.5	10.199999999999999	10.3	10.4	9.6999999999999993	9.3000000000000007	9.1999999999999993	8.9	8.8000000000000007	8.9	9.1999999999999993	9.4	10.1	10.5	9.4	9.8000000	000000007	9.9	9.8000000000000007	10.8	10.6	11.2	11	10.6	10	9.9	10.3	10.1	9.6999999999999993	9.6	9.1999999999999993	9	9.3000000000000007	9.6999999999999993	10.1	10.6	11.2	10.9	11	11	11	10.8	11.2	11.8	11.6	11.6	12.2	13.2	14.1	14	14.6	14.8	14	14.8	15.1	16.3	16.2	15.8	15.7	15.7	15	13.6	13	13.4	14.	3	15.4	16.399999999999999	17.399999999999999	17.600000000000001	17.8	17.5	16.600000000000001	15.9	15.7	15.6	15.3	15.8	13.1	13.2	13.2	13.2	13	13.1	13.2	13.3	13.4	13.3	13.2	13.2	12.9	12.7	12.4	12	11.7	12.3	11.2	12.2	11	10.7	10.199999999999999	9.8000000000000007	9.8000000000000007	9.8000000000000007	9.4	9.1999999999999993	9.4	9.1	8.9	8.8000000000000007	8.6999999999999993	8.5	7.8	7.4	7	6.5	6.3	6.5	6.3	6.6	6.3	5.8	5.4	4.9000000000000004	4.7	4.4000000000000004	4.5	5.0999999999999996	4.9000000000000004	4.9000000000000004	5	5	4.9000000000000004	4.7	4.9000000000000004	4.9000000000000004	5	4.9000000000000004	4.7	4.4000000000000004	4.4000000000000004	4.2	3	2.6	2.8	2.8	2.8	2.8	2.9	2.8	2.7	2.6	2.6	3	3.1	3.1	3.5	4.0999999999999996	4.5	4.8	5.0999999999999996	5.0999999999999996	5.2	5.4	5.6	5.4	5.4	5.3	5.4	5.5	5.0999999999999996	4.9000000000000004	4.5999999999999996	5.6	5.7	5.4	5.4	5.6	6.9	7.1	7.2	7.3	7.6	7.4	7.5	7.8	8.1999999999999993	8.4	8.1999999999999993	8.3000000000000007	8.1	8	8	7.6	7.8	7.3	7	7	7.1	7.2	7.3	7.7	7.2	6.8	6.8	7	7.8	8.6999999999999993	9	9.9	10.1	10.4	10.4	11.2	10.4	10.5	10.5	10.4	10.7	10.8	11.1	11	11.2	10.9	11	10.8	10.9	10.9	11.7	11.9	12.3	12.3	11.4	11.4	13.7	12.6	12.4	12.1	11.9	12.3	12.1	12	12.3	12.5	13.2	13.2	14.1	13.7	13.9	14.9	14.8	14.1	13.4	13	12.9	12.6	13.9	14.3	14.7	16.2	17.3	17.2	17.2	17.5	17.2	17.5	17.7	18.2	18.600000000000001	20	20.399999999999999	NPDES Permit Limit (deg C)	42005	42006	42007	42008	42009	42010	42011	42012	42013	42014	42015	42016	42017	42018	42019	42020	42021	42022	42023	42024	42025	42026	42027	42028	42029	42030	42031	42032	42033	42034	42035	42036	42037	42038	42039	42040	42041	42042	42043	42044	42045	42046	42047	42048	42049	42050	42051	42052	42053	42054	42055	42056	42057	42058	42059	42060	42061	42062	42063	42064	42065	42066	42067	42068	42069	42070	42071	42072	42073	42074	42075	42076	42077	42078	42079	42080	42081	42082	42083	42084	42085	42086	42087	42088	42089	42090	42091	42092	42093	42094	42095	42096	42097	42098	42099	42100	42101	42102	42103	42104	42105	42106	42107	42108	42109	42110	42111	42112	42113	42114	42115	42116	42117	42118	42119	42120	42121	42122	42123	42124	42125	42126	42127	42128	42129	42130	42131	42132	42133	42134	42135	42136	42137	42138	42139	42140	42141	42142	42143	42144	42145	42146	42147	42148	42149	42150	42151	42152	42153	42154	42155	42156	42157	42158	42159	42160	42161	42162	42163	42164	42165	42166	42167	42168	42169	42170	42171	42172	42173	42174	42175	42176	42177	42178	42179	42180	42181	42182	42183	42184	42185	42186	42187	42188	42189	42190	42191	42192	42193	42194	42195	42196	42197	42198	42199	42200	42201	42202	42203	42204	42205	42206	42207	42208	42209	42210	42211	42212	42213	42214	42215	42216	42217	42218	42219	42220	42221	42222	42223	42224	42225	42226	42227	42228	42229	42230	42231	42232	42233	42234	42235	42236	42237	42238	42239	42240	42241	42242	42243	42244	42245	42246	42247	42248	42249	42250	42251	42252	42253	42254	42255	42256	42257	42258	42259	42260	42261	42262	42263	42264	42265	42266	42267	42268	42269	42270	42271	42272	42273	42274	42275	42276	42277	42278	42279	42280	42281	42282	42283	42284	42285	42286	42287	42288	42289	42290	42291	42292	42293	42294	42295	42296	42297	42298	42299	42300	42301	42302	42303	42304	42305	42306	42307	42308	42309	42310	42311	42312	42313	42314	42315	42316	42317	42318	42319	42320	42321	42322	42323	42324	42325	42326	42327	42328	42329	42330	42331	42332	42333	42334	42335	42336	42337	42338	42339	42340	42341	42342	42343	42344	42345	42346	42347	42348	42349	42350	42351	42352	42353	42354	42355	42356	42357	42358	42359	42360	42361	42362	42363	42364	42365	42366	42367	42368	42369	42370	42371	42372	42373	42374	42375	42376	42377	42378	42379	42380	42381	42382	42383	42384	42385	42386	42387	42388	42389	42390	42391	42392	42393	42394	42395	42396	42397	42398	42399	42400	42401	42402	42403	42404	42405	42406	42407	42408	42409	42410	42411	42412	42413	42414	42415	42416	42417	42418	42419	42420	42421	42422	42423	42424	42425	42426	42427	42428	42429	42430	42431	42432	42433	42434	42435	42436	42437	42438	42439	42440	42441	42442	42443	42444	42445	42446	42447	42448	42449	42450	42451	42452	42453	42454	42455	42456	42457	42458	42459	42460	42461	42462	42463	42464	42465	42466	42467	42468	42469	42470	42471	42472	42473	42474	42475	42476	42477	42478	42479	42480	42481	42482	42483	42484	42485	42486	42487	42488	42489	42490	42491	42492	42493	42494	42495	42496	42497	42498	42499	42500	42501	42502	42503	42504	42505	42506	42507	42508	42509	42510	42511	42512	42513	42514	42515	42516	42517	42518	42519	42520	42521	42522	42523	42524	42525	42526	42527	42528	42529	42530	42531	42532	42533	42534	42535	42536	42537	42538	42539	42540	42541	42542	42543	42544	42545	42546	42547	42548	42549	42550	42551	42552	42553	42554	42555	42556	42557	42558	42559	42560	42561	42562	42563	42564	42565	42566	42567	42568	42569	42570	42571	42572	42573	42574	42575	42576	42577	42578	42579	42580	42581	42582	42583	42584	42585	42586	42587	42588	42589	42590	42591	42592	42593	42594	42595	42596	42597	42598	42599	42600	42601	42602	42603	42604	42605	42606	42607	42608	42609	42610	42611	42612	42613	42614	42615	42616	42617	42618	42619	42620	42621	42622	42623	42624	42625	42626	42627	42628	42629	42630	42631	42632	42633	42634	42635	42636	42637	42638	42639	42640	42641	42642	42643	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	42675	42676	42677	42678	42679	42680	42681	42682	42683	42684	42685	42686	42687	42688	42689	42690	42691	42692	42693	42694	42695	42696	42697	42698	42699	42700	42701	42702	42703	42704	42705	42706	42707	42708	42709	42710	42711	42712	42713	42714	42715	42716	42717	42718	42719	42720	42721	42722	42723	42724	42725	42726	42727	42728	42729	42730	42731	42732	42733	42734	42735	42736	42737	42738	42739	42740	42741	42742	42743	42744	42745	42746	42747	42748	42749	42750	42751	42752	42753	42754	42755	42756	42757	42758	42759	42760	42761	42762	42763	42764	42765	42766	42767	42768	42769	42770	42771	42772	42773	42774	42775	42776	42777	42778	42779	42780	42781	42782	42783	42784	42785	42786	42787	42788	42789	42790	42791	42792	42793	42794	42795	42796	42797	42798	42799	42800	42801	42802	42803	42804	42805	42806	42807	42808	42809	42810	42811	42812	42813	42814	42815	42816	42817	42818	42819	42820	42821	42822	42823	42824	42825	42826	42827	42828	42829	42830	42831	42832	42833	42834	42835	42836	42837	42838	42839	42840	42841	42842	42843	42844	42845	42846	42847	42848	42849	42850	42851	42852	42853	42854	42855	42856	42857	42858	42859	42860	42861	42862	42863	42864	42865	42866	42867	42868	42869	42870	42871	42872	42873	42874	42875	42876	42877	42878	42879	42880	42881	42882	42883	42884	42885	42886	42887	42888	42889	42890	42891	42892	42893	42894	42895	42896	42897	42898	42899	42900	42901	42902	42903	42904	42905	42906	42907	42908	42909	42910	42911	42912	42913	42914	42915	42916	42917	42918	42919	42920	42921	42922	42923	42924	42925	42926	42927	42928	42929	42930	42931	42932	42933	42934	42935	42936	42937	42938	42939	42940	42941	42942	42943	42944	42945	42946	42947	42948	42949	42950	42951	42952	42953	42954	42955	42956	42957	42958	42959	42960	42961	42962	42963	42964	42965	42966	42967	42968	42969	42970	42971	42972	42973	42974	42975	42976	42977	42978	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	18	Date

Effluent Temperature (deg C)



Effluent pH

Effluent pH (SU)	42005	42006	42007	42008	42009	42010	42011	42012	42013	42014	42015	42016	42017	42018	42019	42020	42021	42022	42023	42024	42025	42026	42027	42028	42029	42030	42031	42032	42033	42034	42035	42036	42037	42038	42039	42040	42041	42042	42043	42044	42045	42046	42047	42048	42049	42050	42051	42052	42053	42054	42055	42056	42057	42058	42059	42060	42061	42062	42063	42064	42065	42066	42067	42068	42069	42070	42071	42072	42073	42	074	42075	42076	42077	42078	42079	42080	42081	42082	42083	42084	42085	42086	42087	42088	42089	42090	42091	42092	42093	42094	42095	42096	42097	42098	42099	42100	42101	42102	42103	42104	42105	42106	42107	42108	42109	42110	42111	42112	42113	42114	42115	42116	42117	42118	42119	42120	42121	42122	42123	42124	42125	42126	42127	42128	42129	42130	42131	42132	42133	42134	42135	42136	42137	42138	42139	42140	42141	42142	42143	42144	42145	42146	42147	42148	42149	42150	42151	42152	42153	42154	42155	42156	42157	42158	42159	42160	42161	42162	42163	42164	42165	42166	42167	42168	42169	42170	42171	42172	42173	42174	42175	42176	42177	42178	42179	42180	42181	42182	42183	42184	42185	42186	42187	42188	42189	42190	42191	42192	42193	42194	42195	42196	42197	42198	42199	42200	42201	42202	42203	42204	42205	42206	42207	42208	42209	42210	42211	42212	42213	42214	42215	42216	42217	42218	42219	42220	42221	42222	42223	42224	42225	42226	42227	42228	42229	42230	42231	42232	42233	42234	42235	42236	42237	42238	42239	42240	42241	42242	42243	42244	42245	42246	42247	42248	42249	42250	42251	42252	42253	42254	42255	42256	42257	42258	42259	42260	42261	42262	42263	42264	42265	42266	42267	42268	42269	42270	42271	42272	42273	42274	42275	42276	42277	42278	42279	42280	42281	42282	42283	42284	42285	42286	42287	42288	42289	42290	42291	42292	42293	42294	42295	42296	42297	42298	42299	42300	42301	42302	42303	42304	42305	42306	42307	42308	42309	42310	42311	42312	42313	42314	42315	42316	42317	42318	42319	42320	42321	42322	42323	42324	42325	42326	42327	42328	42329	42330	42331	42332	42333	42334	42335	42336	42337	42338	42339	42340	42341	42342	42343	42344	42345	42346	42347	42348	42349	42350	42351	42352	42353	42354	42355	42356	42357	42358	42359	42360	42361	42362	42363	42364	42365	42366	42367	42368	42369	42370	42371	42372	42373	42374	42375	42376	42377	42378	42379	42380	42381	42382	42383	42384	42385	42386	42387	42388	42389	42390	42391	42392	42393	42394	42395	42396	42397	42398	42399	42400	42401	42402	42403	42404	42405	42406	42407	42408	42409	42410	42411	42412	42413	42414	42415	42416	42417	42418	42419	42420	42421	42422	42423	42424	42425	42426	42427	42428	42429	42430	42431	42432	42433	42434	42435	42436	42437	42438	42439	42440	42441	42442	42443	42444	42445	42446	42447	42448	42449	42450	42451	42452	42453	42454	42455	42456	42457	42458	42459	42460	42461	42462	42463	42464	42465	42466	42467	42468	42469	42470	42471	42472	42473	42474	42475	42476	42477	42478	42479	42480	42481	42482	42483	42484	42485	42486	42487	42488	42489	42490	42491	42492	42493	42494	42495	42496	42497	42498	42499	42500	42501	42502	42503	42504	42505	42506	42507	42508	42509	42510	42511	42512	42513	42514	42515	42516	42517	42518	42519	42520	42521	42522	42523	42524	42525	42526	42527	42528	42529	42530	42531	42532	42533	42534	42535	42536	42537	42538	42539	42540	42541	42542	42543	42544	42545	42546	42547	42548	42549	42550	42551	42552	42553	42554	42555	42556	42557	42558	42559	42560	42561	42562	42563	42564	42565	42566	42567	42568	42569	42570	42571	42572	42573	42574	42575	42576	42577	42578	42579	42580	42581	42582	42583	42584	42585	42586	42587	42588	42589	42590	42591	42592	42593	42594	42595	42596	42597	42598	42599	42600	42601	42602	42603	42604	42605	42606	42607	42608	42609	42610	42611	42612	42613	42614	42615	42616	42617	42618	42619	42620	42621	42622	42623	42624	42625	42626	42627	42628	42629	42630	42631	42632	42633	42634	42635	42636	42637	42638	42639	42640	42641	42642	42643	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	42675	42676	42677	42678	42679	42680	42681	42682	42683	42684	42685	42686	42687	42688	42689	42690	42691	42692	42693	42694	42695	42696	42697	42698	42699	42700	42701	42702	42703	42704	42705	42706	42707	42708	42709	42710	42711	42712	42713	42714	42715	42716	42717	42718	42719	42720	42721	42722	42723	42724	42725	42726	42727	42728	42729	42730	42731	42732	42733	42734	42735	42736	42737	42738	42739	42740	42741	42742	42743	42744	42745	42746	42747	42748	42749	42750	42751	42752	42753	42754	42755	42756	42757	42758	42759	42760	42761	42762	42763	42764	42765	42766	42767	42768	42769	42770	42771	42772	42773	42774	42775	42776	42777	42778	42779	42780	42781	42782	42783	42784	42785	42786	42787	42788	42789	42790	42791	42792	42793	42794	42795	42796	42797	42798	42799	42800	42801	42802	42803	42804	42805	42806	42807	42808	42809	42810	42811	42812	42813	42814	42815	42816	42817	42818	42819	42820	42821	42822	42823	42824	42825	42826	42827	42828	42829	42830	42831	42832	42833	42834	42835	42836	42837	42838	42839	42840	42841	42842	42843	42844	42845	42846	42847	42848	42849	42850	42851	42852	42853	42854	42855	42856	42857	42858	42859	42860	42861	42862	42863	42864	42865	42866	42867	42868	42869	42870	42871	42872	42873	42874	42875	42876	42877	42878	42879	42880	42881	42882	42883	42884	42885	42886	42887	42888	42889	42890	42891	42892	42893	42894	42895	42896	42897	42898	42899	42900	42901	42902	42903	42904	42905	42906	42907	42908	42909	42910	42911	42912	42913	42914	42915	42916	42917	42918	42919	42920	42921	42922	42923	42924	42925	42926	42927	42928	42929	42930	42931	42932	42933	42934	42935	42936	42937	42938	42939	42940	42941	42942	42943	42944	42945	42946	42947	42948	42949	42950	42951	42952	42953	42954	42955	42956	42957	42958	42959	42960	42961	42962	42963	42964	42965	42966	42967	42968	42969	42970	42971	42972	42973	42974	42975	42976	42977	42978	6.84	7.55	7.36	7.49	7.51	7.3	7.58	7.36	7.5	7.61	7.45	7.72	7.6	7.63	7.59	7.58	7.52	7.55	7.65	7.68	7.46	7.77	7.06	7.24	7.64	7.34	7.66	7.74	7.46	7.86	7.41	7.73	7.83	7.58	7.61	8.81	7.51	7.71	7.7	7.69	7.39	7.22	7.72	7.6	7.4	7.36	7.42	7.32	7.22	7.39	7.21	7.1	7.3	7.3	7.1	7.2	7.2	7.2	7.51	7.55	7.43	7.37	7.26	7.13	7.6	7.37	7.24	7.09	7.3	6.95	7.32	7.4	7.49	7.04	7.	2	7.18	7.31	7.39	7.29	7.25	7.31	7.15	7.27	7.16	7.26	7.13	7.12	6.9	7.12	6.99	7.11	6.97	6.9	7.22	7.17	7.27	7.33	7.26	7.28	7.26	7.4	7.2	7.2	7.2	7.2	7.2	7.2	7.2	7.2	7.2	7.2	7.3	7.3	7.4	7.4	7.4	7.5	7.4	7.4	7.4	7.4	7.3	7.4	7.4	7.3	7.3	7.3	7.3	7.4	7.3	7.4	7.4	7.6	7.4	7.5	7.5	7.5	7.5	7.5	7.5	7.5	7.4	7.4	7.4	7.4	7.3	7.4	7.4	7.4	7.3	7.4	7.4	7.3	7.4	7.4	7.3	7.3	7.4	7.3	7.4	7.4	7.4	7.3	7.4	7.4	7.4	7.4	7.3	7.9	7.4	7.4	8.3000000000000007	7.4	8	7.9	7.5	7.5	7.5	7.8	7.8	8.1	7.4	7.5	7.4	7.5	7.5	7.4	7.5	7	7.6	7.4	7.4	7.3	7.2	7.4	7.5	7.5	7.2	7.1	7.2	7.5	7.3	7.3	7.2	7.3	7.3	7.8	7.5	7.4	7.4	7.4	7.4	7.4	7.1	7.3	7.4	7.2	7.5	7.5	7.5	7.6	7.6	7.6	7.6	7.5	7.5	7.6	7.7	7.3	7.3	7.3	7.5	7.7	7.5	7.6	7.5	7.5	7.4	7.4	7.3	7.3	7.3	7.4	7.3	7.3	7.3	7.3	7.3	7.2	7.2	7.2	7.1	7.1	7.2	7.2	7.2	7.2	7.1	7	6.2	7.6	6.99	7.01	7.29	7.14	7.19	7.59	7.21	7	6.94	7.3	7.22	7.02	7.04	6.99	6.94	7.47	7.1	7.3	7.25	7.35	7.05	6.91	7.01	7.01	7.12	6.97	7.22	7.08	7.1479999999999997	6.91	7.11	6.87	6.95	7	7.1	7.39	7.06	7.24	7.47	7.26	7.44	7.1	7.05	7.27	7.33	7.26	7.36	7.27	7.26	7.33	7.47	7.4	7.36	7.34	7.28	7.37	7.5	7.36	7.3	7.34	7.4	7.31	7.37	6.55	7.46	7.5	7.38	7.43	7.48	7.44	7.36	7.4	7.51	7.49	7.05	7.33	7.49	6.92	7.36	7.37	7.29	7.3	7.31	7.31	7.29	7.39	7.35	7.31	7.3	7.41	7.43	7.3	7.31	7.24	7.31	7.16	7.27	7.23	7.25	7.27	7.3	7.3	7.3	7.2	7.2	7.2	7.2	7.2	7.2	7.1	6.9	6.7	7.36	7.34	7.46	7.3	7.31	7	6.98	7	6.99	7.12	7.16	7.16	7.24	7.19	7.06	6.99	6.98	7.15	7.11	7.12	7.09	7.2	Date

Effluent pH (SU)



Effluent Turbidity (NTUs)

Effluent Turbidity (NTUs)	42491	42492	42493	42494	42495	42496	42497	42498	42499	42500	42501	42502	42503	42504	42505	42506	42507	42508	42509	42510	42511	42512	42513	42514	42515	42516	42517	42518	42519	42520	42521	42522	42523	42524	42525	42526	42527	42528	42529	42530	42531	42532	42533	42534	42535	42536	42537	42538	42539	42540	42541	42542	42543	42544	42545	42546	42547	42548	42549	42550	42551	42552	42553	42554	42555	42556	42557	42558	42559	42560	42561	42562	42563	42564	42565	42566	42567	42568	42569	42570	42571	42572	42573	42574	42575	42576	42577	42578	42579	42580	42581	42582	42583	42584	42585	42586	42587	42588	42589	42590	42591	42592	42593	42594	42595	42596	42597	42598	42599	42600	42601	42602	42603	42604	42605	42606	42607	42608	42609	42610	42611	42612	42613	42614	42615	42616	42617	42618	42619	42620	42621	42622	42623	42624	42625	42626	42627	42628	42629	42630	42631	42632	42633	42634	42635	42636	42637	42638	42639	42640	42641	42642	42643	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	42856	42857	42858	42859	42860	42861	42862	42863	42864	42865	42866	42867	42868	42869	42870	42871	42872	42873	42874	42875	42876	42877	42878	42879	42880	42881	42882	42883	42884	42885	42886	42887	42888	42889	42890	42891	42892	42893	42894	42895	42896	42897	42898	42899	42900	42901	42902	42903	42904	42905	42906	42907	42908	42909	42910	42911	42912	42913	42914	42915	42916	42917	42918	42919	42920	42921	42922	42923	42924	42925	42926	42927	42928	42929	42930	42931	42932	42933	42934	42935	42936	42937	42938	42939	42940	42941	42942	42943	42944	42945	42946	42947	42948	42949	42950	42951	42952	42953	42954	42955	42956	42957	42958	42959	42960	42961	42962	42963	42964	42965	42966	42967	42968	42969	42970	42971	42972	42973	42974	42975	42976	42977	42978	1.52	2.11	2.11	2.1	1.76	1.42	1.97	1.36	1.24	1.1499999999999999	1.2	1.21	1.79	1.1299999999999999	1.1000000000000001	1.54	1.49	1.61	1.83	1.67	1.91	1.86	1.86	1.98	3.17	5.23	6.37	8.41	8.26	0	0	0	0	0	6.19	4.54	6.96	5.87	5.43	5.85	1.99	9.75	9.16	7.45	6.65	6.44	7.9	7.5	8.4600000000000009	0	0	6.88	8.17	4.9800000000000004	7.12	4.9800000000000004	5.82	5.09	4.8	5.99	2	0	4.9800000000000004	3.45	2.12	3.75	3.89	2	0	5.89	3.89	3.49	5	4.83	2.02	0	3.82	3.49	4.7	5.48	4.32	2.0099999999999998	0	4.22	4.88	4.37	2.87	1.91	2.02	0	0	2.0099999999999998	1.08	1.8	1.72	1.44	0	1.79	1.42	1.5	1.2	1.62	1.63	0	1.65	1.72	1.7	1.87	1.62	0	0	0	0	1.39	2.5099999999999998	2.6	0	0	1.96	2	0	0	0	1.07	1.34	1.1399999999999999	1.3	1.69	2.39	2.2850000000000001	1.78	1.65	1.96	2.12	2.7	3.93	4.1100000000000003	0	0	2.44	3.73	4.8600000000000003	3.57	4.8600000000000003	4.71	4.87	4.88	4.88	6.48	3.97	1.99	3.78	4.8099999999999996	3.78	4.03	3.3	1.5	1.97	2.6	2.39	4.42	4.46	4.8099999999999996	7.94	4.88	4.3499999999999996	4.8600000000000003	4.08	4.84	4.43	4.87	4.68	11.78	10.23	5.12	Turbidity Limit (NTUs)	42491	42492	42493	42494	42495	42496	42497	42498	42499	42500	42501	42502	42503	42504	42505	42506	42507	42508	42509	42510	42511	42512	42513	42514	42515	42516	42517	42518	42519	42520	42521	42522	42523	42524	42525	42526	42527	42528	42529	42530	42531	42532	42533	42534	42535	42536	42537	42538	42539	42540	42541	42542	42543	42544	42545	42546	42547	42548	42549	42550	42551	42552	42553	42554	42555	42556	425	57	42558	42559	42560	42561	42562	42563	42564	42565	42566	42567	42568	42569	42570	42571	42572	42573	42574	42575	42576	42577	42578	42579	42580	42581	42582	42583	42584	42585	42586	42587	42588	42589	42590	42591	42592	42593	42594	42595	42596	42597	42598	42599	42600	42601	42602	42603	42604	42605	42606	42607	42608	42609	42610	42611	42612	42613	42614	42615	42616	42617	42618	42619	42620	42621	42622	42623	42624	42625	42626	42627	42628	42629	42630	42631	42632	42633	42634	42635	42636	42637	42638	42639	42640	42641	42642	42643	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	42856	42857	42858	42859	42860	42861	42862	42863	42864	42865	42866	42867	42868	42869	42870	42871	42872	42873	42874	42875	42876	42877	42878	42879	42880	42881	42882	42883	42884	42885	42886	42887	42888	42889	42890	42891	42892	42893	42894	42895	42896	42897	42898	42899	42900	42901	42902	42903	42904	42905	42906	42907	42908	42909	42910	42911	42912	42913	42914	42915	42916	42917	42918	42919	42920	42921	42922	42923	42924	42925	42926	42927	42928	42929	42930	42931	42932	42933	42934	42935	42936	42937	42938	42939	42940	42941	42942	42943	42944	42945	42946	42947	42948	42949	42950	42951	42952	42953	42954	42955	42956	42957	42958	42959	42960	42961	42962	42963	42964	42965	42966	42967	42968	42969	42970	42971	42972	42973	42974	42975	42976	42977	42978	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	Date

Effluent Turbidity (NTUs)



Effluent Chlorine Residual and Total Coliform

Chlorine Residual (mg/L)	42491	42492	42493	42494	42495	42496	42497	42498	42499	42500	42501	42502	42503	42504	42505	42506	42507	42508	42509	42510	42511	42512	42513	42514	42515	42516	42517	42518	42519	42520	42521	42522	42523	42524	42525	42526	42527	42528	42529	42530	42531	42532	42533	42534	42535	42536	42537	42538	42539	42540	42541	42542	42543	42544	42545	42546	42547	42548	42549	42550	42551	42552	42553	42554	42555	42556	42557	42558	42559	42560	42561	42562	42563	42564	42565	42566	42567	42568	42569	42570	42571	42572	42573	42574	42575	42576	42577	42578	42579	42580	42581	42582	42583	42584	42585	42586	42587	42588	42589	42590	42591	42592	42593	42594	42595	42596	42597	42598	42599	42600	42601	42602	42603	42604	42605	42606	42607	42608	42609	42610	42611	42612	42613	42614	42615	42616	42617	42618	42619	42620	42621	42622	42623	42624	42625	42626	42627	42628	42629	42630	42631	42632	42633	42634	42635	42636	42637	42638	42639	42640	42641	42642	42643	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	1.88	1.66	0.61	1.6	0.43	0.48	8.1999999999999993	0	7.8	7	8.6	0	0.88	0	0	5.7	6.6	4.4000000000000004	5.9	0.52	6.7	5.5	5.9	6.4	3.5	6.3	6.1	6.3	7.4	4.3	8.5	0.35	7.1	0.25	0	0	5.8	6	5.3	4.2	0.24	0	4.8	6.6	6.3	7.7	6.3	6.4	0	5.4	3.4	8.3000000000000007	6.1	0.3	0.24	5.7	2.1	6.7	5.4	8.8000000000000007	1.41	0	5.5	7.3	3.1	6.2	5.9	1.58	0	2.2999999999999998	3	7.9	0	0	1.58	0	5.4	0	8	4.7	5.3	1.5	0	0	5.4	7	6.2	3.7	2.15	0	0	7.5	4.4000000000000004	0	4	1.74	0	0	3.4	6.6	7.7	3.5	1.7	0	0	0	0	0	3.8	0	0	0	0	0	7.1	0	0	0	0	0	0	Total Coliform (CFU/100 mL)	42491	42492	42493	42494	42495	42496	42497	42498	42499	42500	42501	42502	42503	42504	42505	42506	42507	42508	42509	42510	42511	42512	42513	42514	42515	42516	42517	42518	42519	42520	42521	42522	42523	42524	42525	42526	42527	42528	42529	42530	42531	42532	42533	42534	42535	42536	42537	42538	42539	42540	42541	42542	42543	425	44	42545	42546	42547	42548	42549	42550	42551	42552	42553	42554	42555	42556	42557	42558	42559	42560	42561	42562	42563	42564	42565	42566	42567	42568	42569	42570	42571	42572	42573	42574	42575	42576	42577	42578	42579	42580	42581	42582	42583	42584	42585	42586	42587	42588	42589	42590	42591	42592	42593	42594	42595	42596	42597	42598	42599	42600	42601	42602	42603	42604	42605	42606	42607	42608	42609	42610	42611	42612	42613	42614	42615	42616	42617	42618	42619	42620	42621	42622	42623	42624	42625	42626	42627	42628	42629	42630	42631	42632	42633	42634	42635	42636	42637	42638	42639	42640	42641	42642	42643	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	0	12	4	0	0	20	0	0	0	0	0	0	0	0	0	0	0	1	1	0	0	0	0	20	3	3	7	2	1	14	1	13	0	0	19	1	4	0	20	20	11	3	0	11	0	23	19	1	21	0	22	19	20	21	0	19	23	23	4	21	20	23	5	7	2	4	2	15	5	20	0	22	21	2	3	0	20	0	15	0	20	8	2	17	2	0	1	1	18	5	3	1	5	Date

Chlorine Residual (mg/L) and Total Coliform (CFU/100 mL)



Projected Population and Required Effluent BOD5/TSS 

Population	2020	2025	2030	2035	2040	10652	11948	13314	14705	16118	BOD/TSS (mg/L) 	2020	2025	2030	2035	2040	7.2198400753470828	6.4367037564945715	5.7763058797203799	5.229903875049108	4.7714193127309308	Date



Projected Population - PSU

Effluent BOD5/TSS (mg/L)



Wet and Dry Weather Flow Trends

Monthly Influent Flow (MG)	41670	41698	41729	41759	41790	41820	41851	41882	41912	41943	42004	42035	42063	42094	42124	42155	42185	42216	42247	42277	42308	42338	42369	42400	42429	42460	42490	42521	42551	42582	42613	42643	42674	42704	42735	42766	42794	42825	42855	42886	42916	42947	42978	44.1006	72.779399999999995	69.387000000000015	45.20000000000001	38.237999999999992	27.185999999999993	24.997000000000011	23.795300000000001	22.716200000000001	35.012099999999997	64.887999999999991	54.927099999999996	47.780199999999986	46.013400000000011	48.7316	47.47842	26.855599999999999	21.763399999999997	20.376000000000001	20.404899999999998	20.823000000000004	50.042299999999983	98.7714	00000000014	72.674700000000001	59.471000000000004	74.451999999999998	42.174000000000014	34.181700000000006	30.013500000000001	26.465100000000007	24.071000000000002	23.947399999999995	14.089099999999998	68.957999999999998	78.097999999999985	63.810000000000016	89.91940000000001	88.490000000000023	59.487000000000009	35.059000000000012	31.143000000000001	28.25	26.974	Rainfall (inches per month)	41670	41698	41729	41759	41790	41820	41851	41882	41912	41943	42004	42035	42063	42094	42124	42155	42185	42216	42247	42277	42308	42338	42369	42400	42429	42460	42490	42521	42551	42582	42613	42643	42674	42704	42735	42766	42794	42825	42855	42886	42916	42947	42978	3.3399999999999994	6.3	5.9200000000000008	3.2199999999999998	2.66	1.86	0.78	0	1.05	6.21	7.4099999999999984	4.1899999999999995	3.2	4.68	3.1599999999999997	2.54	0.4	0	0.60000000000000009	1.4300000000000004	4.26	7.97	16.48	12.799999999999995	4.8	6.5900000000000007	3.43	1.71	2.0500000000000003	1.06	0	1.7700000000000002	11.91	8.4849999999999994	12.059999999999999	6.7499999999999991	19.070000000000007	16.45	7.54	4.53	3.3749999999999996	0	0.2	Date

Monthly Influent Flow (MG)

Rainfall (inches per month)



Historical Flow Data 

AAF	2014	2015	2016	2017	1.3979092537313427	1.3807323835616432	1.5855361271676307	1.8477397379912661	MMDW	2014	2015	2016	2017	1.2334838709677416	1.531561935483871	1.905483870967742	1.669476190476191	MMWW	2014	2015	2016	2017	2.5992642857142854	3.1861741935483874	2.5192903225806447	3.2114071428571433	PDAF	2014	2015	2016	2017	6.6158000000000001	5.6801000000000004	4.9560000000000004	6.2969999999999997	Date



Flow (MGD)







Daily and Annual Average Flow
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Flow (MGD)



Daily and Peak Average Week Flows

Daily Flow (MGD)	42767	42768	42769	42770	42771	42772	42773	42774	42775	42776	42777	42778	42779	42780	42781	42782	42783	42784	42785	42786	42787	42788	42789	42790	42791	42792	42793	42794	1.347	1.3169999999999999	1.641	2.5939999999999999	6.2969999999999997	5.7169999999999996	3.64	4.2809999999999997	4.782	3.8130000000000002	3.0329999999999999	2.6070000000000002	0.9304	2.0910000000000002	2.5630000000000002	4.8179999999999996	3.7719999999999998	3.153	3.3809999999999998	4.4829999999999997	5.3019999999999996	3.9209999999999998	3.01	2.5649999999999999	2.3450000000000002	2.2810000000000001	2.169	2.0659999999999998	Peak Average Week (MGD)	42767	42768	42769	42770	42771	42772	42773	42774	42775	42776	42777	42778	42779	42780	42781	42782	42783	42784	42785	42786	42787	42788	42789	42790	42791	42792	42793	42794	1.4325714285714286	1.4394285714285715	1.4510000000000001	1.6048571428571428	2.2874285714285714	2.8985714285714286	3.2218571428571425	3.6409999999999996	4.1360000000000001	4.4462857142857137	4.5089999999999995	3.9818571428571423	3.2980571428571426	3.0767714285714285	2.8313428571428569	2.83	64857142857143	2.8306285714285715	2.8477714285714284	2.9583428571428572	3.4658571428571427	3.9245714285714288	4.1185714285714283	3.8602857142857139	3.6878571428571432	3.5724285714285715	3.4152857142857145	3.0847142857142851	2.6224285714285713	Date

Flow (MGD)



Rainfall Storm Event vs. Plant Inflow
2014 - 2017 (Wet Weather Data)



0.3	0.95	0.7	0.67	2.21	4.4000000000000004	2.2000000000000002	1.1100000000000001	2.5	1.6	6.6158000000000001	5.1950000000000003	5.3453999999999997	4.8159999999999998	5.27	6.2969999999999997	5.7169999999999996	4.782	4.8179999999999996	5.3019999999999996	24-Hour Rainfall (Inches per Day)



Plant Inflow (MGD)





AAF	

0	1.85	MMWWF	

-1.3851716082134362	3.21	PDF	PDAF



-2.7821504537846065	6.62	Best Fit	0	-1.3851716082134362	-2.7821504537846065	-2.0705592889381768	-3.6855603467872959	1.7989071950502906	3.3941276395678974	6.4386945245496987	4.6468118100617	9.7414187900207398	0.00001	

-4.2648907939228256	-4.2648907939228256	1	100	0.0001	

-3.71901648545568	-3.71901648545568	1	100	0.001	

-3.0902323061678132	-3.0902323061678132	1	100	0.01	

-2.3263478740408408	-2.3263478740408408	1	100	0.1	

-1.2815515655446006	-1.2815515655446006	1	100	0.2	

-0.84162123357291452	-0.84162123357291452	1	100	0.3	

-0.52440051270804089	-0.52440051270804089	1	100	0.4	

-0.25334710313579978	-0.25334710313579978	1	100	0.5	

0	0	1	100	0.6	

0.25334710313579978	0.25334710313579978	1	100	PWF	PW



-2.0705592889381768	4.6468118100617009	PHF	PIF



-3.6855603467872959	9.7414187900207398	Projected UPF	0	-1.3851716082134362	-2.0705592889381768	-2.7821504537846065	-3.6857836303215006	#N/A	#N/A	#N/A	#N/A	#N/A	Projected No I/I	0	-1.3851716082134362	-2.0705592889381768	-2.7821504537846065	-3.6857836303215006	#N/A	#N/A	#N/A	#N/A	#N/A	Projected I/I per LF	0	-1.3851716082134362	-2.0705592889381768	-2.7821504537846065	-3.6857836303215006	#N/A	#N/A	#N/A	#N/A	#N/A	Reoccurance Interval



Flow, mgd





Influent BOD5 and TSS Concentration 

Influent BOD	42005	42006	42007	42008	42009	42010	42011	42012	42013	42014	42015	42016	42017	42018	42019	42020	42021	42022	42023	42024	42025	42026	42027	42028	42029	42030	42031	42032	42033	42034	42035	42036	42037	42038	42039	42040	42041	42042	42043	42044	42045	42046	42047	42048	42049	42050	42051	42052	42053	42054	42055	42056	42057	42058	42059	42060	42061	42062	42063	42064	42065	42066	42067	42068	42069	42070	42071	42072	42073	42074	42075	42076	42077	42078	42079	42080	42081	42082	42083	42084	42085	42086	42087	42088	42089	42090	42091	42092	42093	42094	42095	42096	42097	42098	42099	42100	42101	42102	42103	42104	42105	42106	42107	42108	42109	42110	42111	42112	42113	42114	42115	42116	42117	42118	42119	42120	42121	42122	42123	42124	42125	42126	42127	42128	42129	42130	42131	42132	42133	42134	42135	42136	42137	42138	42139	42140	42141	42142	42143	42144	42145	42146	42147	42148	42149	42150	42151	42152	42153	42154	42155	42156	42157	42158	42159	42160	42161	42162	42163	42164	42165	42166	42167	42168	42169	42170	42171	42172	42173	42174	42175	42176	42177	42178	42179	42180	42181	42182	42183	42184	42185	42186	42187	42188	42189	42190	42191	42192	42193	42194	42195	42196	42197	42198	42199	42200	42201	42202	42203	42204	42205	42206	42207	42208	42209	42210	42211	42212	42213	42214	42215	42216	42217	42218	42219	42220	42221	42222	42223	42224	42225	42226	42227	42228	42229	42230	42231	42232	42233	42234	42235	42236	42237	42238	42239	42240	42241	42242	42243	42244	42245	42246	42247	42248	42249	42250	42251	42252	42253	42254	42255	42256	42257	42258	42259	42260	42261	42262	42263	42264	42265	42266	42267	42268	42269	42270	42271	42272	42273	42274	42275	42276	42277	42278	42279	42280	42281	42282	42283	42284	42285	42286	42287	42288	42289	42290	42291	42292	42293	42294	42295	42296	42297	42298	42299	42300	42301	42302	42303	42304	42305	42306	42307	42308	42309	42310	42311	42312	42313	42314	42315	42316	42317	42318	42319	42320	42321	42322	42323	42324	42325	42326	42327	42328	42329	42330	42331	42332	42333	42334	42335	42336	42337	42338	42339	42340	42341	42342	42343	42344	42345	42346	42347	42348	42349	42350	42351	42352	42353	42354	42355	42356	42357	42358	42359	42360	42361	42362	42363	42364	42365	42366	42367	42368	42369	42370	42371	42372	42373	42374	42375	42376	42377	42378	42379	42380	42381	42382	42383	42384	42385	42386	42387	42388	42389	42390	42391	42392	42393	42394	42395	42396	42397	42398	42399	42400	42401	42402	42403	42404	42405	42406	42407	42408	42409	42410	42411	42412	42413	42414	42415	42416	42417	42418	42419	42420	42421	42422	42423	42424	42425	42426	42427	42428	42429	42430	42431	42432	42433	42434	42435	42436	42437	42438	42439	42440	42441	42442	42443	42444	42445	42446	42447	42448	42449	42450	42451	42452	42453	42454	42455	42456	42457	42458	42459	42460	42461	42462	42463	42464	42465	42466	42467	42468	42469	42470	42471	42472	42473	42474	42475	42476	42477	42478	42479	42480	42481	42482	42483	42484	42485	42486	42487	42488	42489	42490	42491	42492	42493	42494	42495	42496	42497	42498	42499	42500	42501	42502	42503	42504	42505	42506	42507	42508	42509	42510	42511	42512	42513	42514	42515	42516	42517	42518	42519	42520	42521	42522	42523	42524	42525	42526	42527	42528	42529	42530	42531	42532	42533	42534	42535	42536	42537	42538	42539	42540	42541	42542	42543	42544	42545	42546	42547	42548	42549	42550	42551	42552	42553	42554	42555	42556	42557	42558	42559	42560	42561	42562	42563	42564	42565	42566	42567	42568	42569	42570	42571	42572	42573	42574	42575	42576	42577	42578	42579	42580	42581	42582	42583	42584	42585	42586	42587	42588	42589	42590	42591	42592	42593	42594	42595	42596	42597	42598	42599	42600	42601	42602	42603	42604	42605	42606	42607	42608	42609	42610	42611	42612	42613	42614	42615	42616	42617	42618	42619	42620	42621	42622	42623	42624	42625	42626	42627	42628	42629	42630	42631	42632	42633	42634	42635	42636	42637	42638	42639	42640	42641	42642	42643	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	42675	42676	42677	42678	42679	42680	42681	42682	42683	42684	42685	42686	42687	42688	42689	42690	42691	42692	42693	42694	42695	42696	42697	42698	42699	42700	42701	42702	42703	42704	42705	42706	42707	42708	42709	42710	42711	42712	42713	42714	42715	42716	42717	42718	42719	42720	42721	42722	42723	42724	42725	42726	42727	42728	42729	42730	42731	42732	42733	42734	42735	42736	42737	42738	42739	42740	42741	42742	42743	42744	42745	42746	42747	42748	42749	42750	42751	42752	42753	42754	42755	42756	42757	42758	42759	42760	42761	42762	42763	42764	42765	42766	42767	42768	42769	42770	42771	42772	42773	42774	42775	42776	42777	42778	42779	42780	42781	42782	42783	42784	42785	42786	42787	42788	42789	42790	42791	42792	42793	42794	42795	42796	42797	42798	42799	42800	42801	42802	42803	42804	42805	42806	42807	42808	42809	42810	42811	42812	42813	42814	42815	42816	42817	42818	42819	42820	42821	42822	42823	42824	42825	42826	42827	42828	42829	42830	42831	42832	42833	42834	42835	42836	42837	42838	42839	42840	42841	42842	42843	42844	42845	42846	42847	42848	42849	42850	42851	42852	42853	42854	42855	42856	42857	42858	42859	42860	42861	42862	42863	42864	42865	42866	42867	42868	42869	42870	42871	42872	42873	42874	42875	42876	42877	42878	42879	42880	42881	42882	42883	42884	42885	42886	42887	42888	42889	42890	42891	42892	42893	42894	42895	42896	42897	42898	42899	42900	42901	42902	42903	42904	42905	42906	42907	42908	42909	42910	42911	42912	42913	42914	42915	42916	42917	42918	42919	42920	42921	42922	42923	42924	42925	42926	42927	42928	42929	42930	42931	42932	42933	42934	42935	42936	42937	42938	42939	42940	42941	42942	42943	42944	42945	42946	42947	42948	42949	42950	42951	42952	42953	42954	42955	42956	42957	42958	42959	42960	42961	42962	42963	42964	42965	42966	42967	42968	42969	42970	42971	42972	42973	42974	42975	42976	42977	42978	88.5	66	59.11	101.8	74	36	0	317.39999999999998	131.80000000000001	64.05	46.7	46.1	47.73	55.23	103	78.400000000000006	77.7	120.45	232.8	169.5	231.8	35.9	49.75	80.86	43.35	68.73	58.57	41.19	95.85	84	71	92	111	69	59	67.7	142.1	135.9	156.9	69.3	106.7	38.75	72.3	85.8	65.599999999999994	92.2	83.7	79.924999999999997	81.3	99.9	122	220.8	238.15	233.8	245.4	288	245	248	232.2	278	319.10000000000002	417	646	287.39999999999998	320	331.9	278.8	206.6	278.8	277.39999999999998	290.89999999999998	279.8	377	207.3	369.5	313.7	328	340.2	300.60000000000002	391.6	342.4	320.7	272.89999999999998	275.89999999999998	268.89999999999998	235.9	216	144	133	110	40.5	109.4	34.97	45.9	66.55	76.400000000000006	44.38	162.30000000000001	83	171	124.3	65.5	54.1	58	90	63.85	108.7	83.1	109.7	107.8	86.8	57.73	116.6	99.6	83	69.7	99.3	65.400000000000006	51.4	93.3	75.75	120.95	151.9	122.3	135.6	205.1	122.5	202.5	178.6	128.5	141	196.3	237.8	274.7	440.1	229	257	149.4	182.8	324.7	161.4	237.3	208.4	274	324.39999999999998	321.7	242.6	253.4	257.2	216.6	334.4	443	350.4	402.4	539.5	460.4	303.10000000000002	359.1	285.39999999999998	277.60000000000002	554	301.3	403.7	273.39999999999998	429.9	319.2	256.60000000000002	227	406.9	400.2	221.05	179.85	142.4	184	55.5	79.7	168.9	117.05	89.1	89.1	74	79	100.3	99.2	71	89.2	116.25	94.77	127.4	157.4	101.1	72	126.6	65.09999999999999	4	0	48.65	35.700000000000003	95.5	38.700000000000003	45.9	53.52	108.05	96.2	72.900000000000006	49.1	44.2	75.75	71.3	66.5	69.8	144.9	105.8	87.6	87.7	106.4	82.1	74.2	54.1	101.5	122.7	129.94999999999999	114.75	73.2	92.4	140.4	205.95	187.95	242.9	280	294.5	650	557	325.3	517.5	0	527.5	661	482.6	0	192.1	225.3	224.9	253.1	470	Influent TSS	42005	42006	42007	42008	42009	42010	42011	42012	42013	42014	42015	42016	42017	42018	42019	42020	42021	42022	42023	42024	42025	42026	42027	42028	42029	42030	42031	42032	42033	42034	42035	42036	42037	42038	42039	42040	42041	42042	42043	42044	42045	42046	42047	42048	42049	42050	42051	42052	42053	42054	42055	42056	42057	42058	42059	42060	42061	42062	42063	42064	42065	42066	42067	42068	42069	42070	42071	42072	42073	42074	42075	42076	42077	42078	42079	42080	42081	42082	42083	42084	42085	42086	42087	42088	42089	42090	42091	42092	42093	42094	42095	42096	42097	42098	42099	42100	42101	42102	42103	42104	42105	42106	42107	42108	42109	42110	42111	42112	42113	42114	42115	42116	42117	42118	42119	42120	42121	42122	42123	42124	42125	42126	42127	42128	42129	42130	42131	42132	42133	42134	42135	42136	42137	42138	42139	42140	42141	42142	42143	42144	42145	42146	42147	42148	42149	42150	42151	42152	42153	42154	42155	42156	42157	42158	42159	42160	42161	42162	42163	42164	42165	42166	42167	42168	42169	42170	42171	42172	42173	42174	42175	42176	42177	42178	42179	42180	42181	42182	42183	42184	42185	42186	42187	42188	42189	42190	42191	42192	42193	42194	42195	42196	42197	42198	42199	42200	42201	42202	42203	42204	42205	42206	42207	42208	42209	42210	42211	42212	42213	42214	42215	42216	42217	42218	42219	42220	42221	42222	42223	42224	42225	42226	42227	42228	42229	42230	42231	42232	42233	42234	42235	42236	42237	42238	42239	42240	42241	42242	42243	42244	42245	42246	42247	42248	42249	42250	42251	42252	42253	42254	42255	42256	42257	42258	42259	42260	42261	42262	42263	42264	42265	42266	42267	42268	42269	42270	42271	42272	42273	42274	42275	42276	42277	42278	42279	42280	42281	42282	42283	42284	42285	42286	42287	42288	42289	42290	42291	42292	42293	42294	42295	42296	42297	42298	42299	42300	42301	42302	42303	42304	42305	42306	42307	42308	42309	42310	42311	42312	42313	42314	42315	42316	42317	42318	42319	42320	42321	42322	42323	42324	42325	42326	42327	42328	42329	42330	42331	42332	42333	42334	42335	42336	42337	42338	42339	42340	42341	42342	42343	42344	42345	42346	42347	42348	42349	42350	42351	42352	42353	42354	42355	42356	42357	42358	42359	42360	42361	42362	42363	42364	42365	42366	42367	42368	42369	42370	42371	42372	42373	42374	42375	42376	42377	42378	42379	42380	42381	42382	42383	42384	42385	42386	42387	42388	42389	42390	42391	42392	42393	42394	42395	42396	42397	42398	42399	42400	42401	42402	42403	42404	42405	42406	42407	42408	42409	42410	42411	42412	42413	42414	42415	42416	42417	42418	42419	42420	42421	42422	42423	42424	42425	42426	42427	42428	42429	42430	42431	42432	42433	42434	42435	42436	42437	42438	42439	42440	42441	42442	42443	42444	42445	42446	42447	42448	42449	42450	42451	42452	42453	42454	42455	42456	42457	42458	42459	42460	42461	42462	42463	42464	42465	42466	42467	42468	42469	42470	42471	42472	42473	42474	42475	42476	42477	42478	42479	42480	42481	42482	42483	42484	42485	42486	42487	42488	42489	42490	42491	42492	42493	42494	42495	42496	42497	42498	42499	42500	42501	42502	42503	42504	42505	42506	42507	42508	42509	42510	42511	42512	42513	42514	42515	42516	42517	42518	42519	42520	42521	42522	42523	42524	42525	42526	42527	42528	42529	42530	42531	42532	42533	42534	42535	42536	42537	42538	42539	42540	42541	42542	42543	42544	42545	42546	42547	42548	42549	42550	42551	42552	42553	42554	42555	42556	42557	42558	42559	42560	42561	42562	42563	42564	42565	42566	42567	42568	42569	42570	42571	42572	42573	42574	42575	42576	42577	42578	42579	42580	42581	42582	42583	42584	42585	42586	42587	42588	42589	42590	42591	42592	42593	42594	42595	42596	42597	42598	42599	42600	42601	42602	42603	42604	42605	42606	42607	42608	42609	42610	42611	42612	42613	42614	42615	42616	42617	42618	42619	42620	42621	42622	42623	42624	42625	42626	42627	42628	42629	42630	42631	42632	42633	42634	42635	42636	42637	42638	42639	42640	42641	42642	42643	42644	42645	42646	42647	42648	42649	42650	42651	42652	42653	42654	42655	42656	42657	42658	42659	42660	42661	42662	42663	42664	42665	42666	42667	42668	42669	42670	42671	42672	42673	42674	42675	42676	42677	42678	42679	42680	42681	42682	42683	42684	42685	42686	42687	42688	42689	42690	42691	42692	42693	42694	42695	42696	42697	42698	42699	42700	42701	42702	42703	42704	42705	42706	42707	42708	42709	42710	42711	42712	42713	42714	42715	42716	42717	42718	42719	42720	42721	42722	42723	42724	42725	42726	42727	42728	42729	42730	42731	42732	42733	42734	42735	42736	42737	42738	42739	42740	42741	42742	42743	42744	42745	42746	42747	42748	42749	42750	42751	42752	42753	42754	42755	42756	42757	42758	42759	42760	42761	42762	42763	42764	42765	42766	42767	42768	42769	42770	42771	42772	42773	42774	42775	42776	42777	42778	42779	42780	42781	42782	42783	42784	42785	42786	42787	42788	42789	42790	42791	42792	42793	42794	42795	42796	42797	42798	42799	42800	42801	42802	42803	42804	42805	42806	42807	42808	42809	42810	42811	42812	42813	42814	42815	42816	42817	42818	42819	42820	42821	42822	42823	42824	42825	42826	42827	42828	42829	42830	42831	42832	42833	42834	42835	42836	42837	42838	42839	42840	42841	42842	42843	42844	42845	42846	42847	42848	42849	42850	42851	42852	42853	42854	42855	42856	42857	42858	42859	42860	42861	42862	42863	42864	42865	42866	42867	42868	42869	42870	42871	42872	42873	42874	42875	42876	42877	42878	42879	42880	42881	42882	42883	42884	42885	42886	42887	42888	42889	42890	42891	42892	42893	42894	42895	42896	42897	42898	42899	42900	42901	42902	42903	42904	42905	42906	42907	42908	42909	42910	42911	42912	42913	42914	42915	42916	42917	42918	42919	42920	42921	42922	42923	42924	42925	42926	42927	42928	42929	42930	42931	42932	42933	42934	42935	42936	42937	42938	42939	42940	42941	42942	42943	42944	42945	42946	42947	42948	42949	42950	42951	42952	42953	42954	42955	42956	42957	42958	42959	42960	42961	42962	42963	42964	42965	42966	42967	42968	42969	42970	42971	42972	42973	42974	42975	42976	42977	42978	69	66	59	75	73	34	39	103	115	48.6	44	36.5	44.5	44	83	90	61.75	88	136	113.5	178	27.25	37	98.5	41	56.75	56.75	42.5	41	48.2	35	58	52	56	55	52.8	74	88.6	155	65	74	55	55.5	73.7	58	69	69	77	75.5	100.5	125	104	208	228	189.5	244	205	287	239	238	284	328.6	299.35000000000002	654	249	310	291.5	262	232	369	333	310	292.5	352.5	208.3	393.35	339.2	334.18	358.3	315	322.5	264.2	233.3	215	277.5	263.3	198.35	68.349999999999994	85	49.9	125.8	85.8	52.5	57.5	111.7	32.5	31.5	60	66	38.4	32.700000000000003	70.900000000000006	113	121.7	139.35	117.7	61	60.75	57	92.5	76.5	94.25	95.75	115.5	108.25	79.5	61.25	123.62	117.75	84.5	67.5	98.5	84	59.5	83	118	85	121.5	119	126.75	132.5	145.5	127.25	180	156	104	145.75	183	176	214	237.35	336	192	180.5	137.5	171.8	174.5	220.5	202	178.5	162	191	163	226	203	129.5	271.5	198	210.5	206	212.5	134.5	507	134	459	466	649	240	295	278.7	274	176.65	348	450	272	435	347	237	203	369.35	382.5	0	673	151.35	369	222.5	159	226	64.3	82.5	197.65	107.5	78.8	85.5	72	79.5	68	98.5	105.35	74	127.5	116.5	124.15	169.5	103	59.5	167	66	387	368	346.65	0	42.65	37	101	40	46	43	97.35	80.5	67	42.5	53.65	63.3	67	75	65.5	135	98.5	86.3	84	120.35	76	71.650000000000006	50	107.35	106	143.35	138	87	88	270.5	235	323.5	299	321.5	534.5	0	418	268	521	732	392	0	505	0	198	201	232	257	226.6	Date



Influent BOD and TSS Concentration (mg/L)



Influent and Effluent Temperature
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City of Molalla		Section 4

Wastewater Facility and Collection System Master Plan	Alternatives Considered



[bookmark: _GoBack]An evaluation of the condition and capacity has been completed for the existing wastewater conveyance system, WWTP, and effluent disposal systems. The City faces issues with aging equipment and structures, WWTP capacity limitations, and increasingly more restrictive permit requirements triggered by Total Maximum Daily Loads associated with the Molalla River outfall. Upgrades to the WWTP are necessary to address plant operational longevity, environmental issues, and projected population growth. Modifications to the NPDES Permit are also recommended to address inconsistencies with Willamette Basin standards and extend the ability to discharge to the Molalla River during the summer months (typically May), when river conditions allow. 



The primary objective of this section is to evaluate alternatives and recommend preferred alternatives that address the system conditions, performance, and capacity issues. Detailed construction cost estimates and present worth operation and maintenance cost estimates are provided in Appendix C.



The alternatives outlined in this section address multiple potential permit conditions. Concurrently, during the development of this WWFCSMP, the City was attempting to modify the NPDES Permit as follows:



· Current river discharge period is November 1 to April 30. The overall objective is to extend this time period into May, when river conditions allow. 



· Current BOD5/TSS concentration limits for Outfall 001 are 10/10 mg/L (monthly) and 15/15 mg/L (weekly). Objective is to amend the NPDES Permit to allow 30/30 mg/L BOD5/TSS limits congruent with Willamette Basin standards. 



· The mass load limits for Outfall 001 are based on an average wet weather flow of 1.92 MGD. The current average wet weather flow is 2.48 MGD. The immediate objective is to adjust the mass load limits based on existing flows; as well as flow contributions from October and allowances for precipitation and evaporation impacting the lagoon surface. In the future, the City will also need to request an increased waste load allocation proportional to the projected flows for the 2043 planning period.



The outcome of the pending NPDES Permit modifications is uncertain and unpredictable, but will certainly have a profound impact on the WWTP and effluent disposal requirements and costs. Consequently, this WWFCSMP includes planning level content to address the four potential future permit conditions. The four possible Permit Scenarios (PS) are illustrated in Figure 4.0.1, below. 































FIGURE 4.0.1

NPDES PERMIT SCENARIOS
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The costs within the WWFCSMP were developed based on the Association of Cost Engineering International (AACEI) criteria for a Class 4 Estimate. A Class 4 Estimate is a conceptual-level estimate. Class 4 estimates are used to prepare planning-level cost scopes, evaluate alternatives, or develop long-term Capital Improvement Plans. Expected accuracy of Class 4 Estimates typically range from -30 percent to +50 percent, depending on the technological complexity of the project, appropriate reference information, and the inclusion of an appropriate contingency determination. 



4.1	Conveyance System Alternatives



Extraneous water may enter sewers from unintended sources, either from surface water, groundwater, through defects or direct illicit connections. Sewer defects are pipe system deficiencies resulting from system aging, structural failure, lack of proper maintenance, and/or poor construction and design practices. 

Molalla’s collection system currently has excessive Inflow and Infiltration (I/I). In an effort to systematically and continuously address peak flows, I/I reduction projects should be identified, prioritized, and scheduled annually. Reducing I/I is critical to maintain the performance of the collection system, release trapped capacity, and minimize peak flows conveyed to the WWTP. 



Currently, I/I in the City’s collection system exceeds Environmental Protection Agency (EPA) guidelines. Depending upon further thorough investigations, I/I mitigation alternatives may include lining or replacing pipelines to repair separated joints and holes. In addition, manhole repairs are necessary in several cases to correct exfiltration/infiltration. Several deficient manholes were identified during smoke testing and flow mapping activities. 



I/I Reduction



Additional I/I reduction projects are necessary to decrease peak flows in the collection system and at the WWTP. Accordingly, a continuous I/I monitoring and reduction program has been implemented by the City. Reducing I/I will release capacity occupied by I/I, help the performance of the collection system, as well as decrease future capital and operational expenditures at the WWTP. 



The WWTP must implement the necessary improvements in order to adequately treat current and future collection system flows. Discharge Monitoring Reports (DMRs) show that influent flows consistently exceed treatment plant design capacity. One option for the mitigation of peak flows includes additional I/I construction projects. These projects may include catch basin disconnects, inversion lining or pipe replacement projects. In addition, manhole repair will be necessary to correct deficiencies. 



Alternatives



No-Action

Infiltration and inflow can result in wastewater flows exceeding the capacity of the pipes, causing backups, and potentially causing sanitary sewer overflows. Rain-induced sewer flows can also hydraulically overload wastewater treatment plants, and ultimately require oversized, and energy intensive unit processes. Exfiltration can erode the soil and potentially lead to groundwater contamination. Some of the existing sewer lines are hydraulically overloaded. This alternative continues to allow extraneous water into the collection system, thereby overwhelming the capacity of the collection system and WWTP. 



Continue Annual I/I Investigation and Reduction Projects 

Conduct CCTV inspections based upon field results obtained from smoke testing and flow mapping. Perform remedial actions to reduce I/I. Focus on problems outlined in flow monitoring and smoke testing reports. Serious maintenance and repair issues will be corrected as funding sources become available. 



Several proposed improvement projects were identified based on results from system evaluation survey methods; smoke testing and flow mapping. It is recommended that the proposed improvements be completed in three phases, based on the severity of the deficiencies and the City’s budget. Phase 1 projects will be completed in the next five years. Phase 2 projects will be completed in years 5-10. Phase 3 projects will be completed in years 10-20. Note that when sewer pipe sizes will remain the same, rehabilitation should be considered as an alternative to replacement; when economically and technically feasible. Replacement versus rehabilitation should be evaluated on a case-by-case basis, early in the design phase. Conservatively, cost estimates provided herein are provided for complete replacement. The estimated cost for each project is shown in Table 4.1.1. Figures 4.1.1 through 4.1.4, on the following pages, illustrate the project locations. The proposed collection system improvement projects are prioritized as follows:



· Phase 1

· Project 1. Replace/Rehabilitate existing 8-inch sewer along Fenton Avenue from TL_B_19 to TL_B_20. 

· Project 2. Replace/Rehabilitate existing 8-inch sewer along Patrol St. from TL_B_2 to TL_B_27.

· Project 3. Replace/Rehabilitate existing 8-inch sewer along Lola Avenue from TL_A_33 to TL_A_25.

· Project 4. Replace/Rehabilitate existing 8-inch sewer from TL_A_22 to TL_A_21 along East 2nd to TL_A_16 on Eckerd Avenue. 

· Project 5. Replace/Rehabilitate existing 8-inch sewer along S. Swiegle from BC_A3_17 to BC_A3_7.

· Project 6. Replace/Rehabilitate existing 8-inch sewer beginning at the S. Molalla Pump Station, continuing to manhole BC_A1_2, and terminating at the clean-out located east of manhole BC_A1_3. Additional smoke testing and TVing is recommended. A portion of this sewer line extends into an abandoned subdivision that presents a higher risk of infiltration and inflow.

· Project 7. Replace/Rehabilitate existing 8-inch sewer along Fenton Avenue from TL_B_20 to TL_B_22.



· Phase 2

· Project 8. Replace/Rehabilitate existing 8-inch sewer along East Main Street from TL_A_48 to TL_A_28.

· Project 9. Replace/Rehabilitate existing 8-inch sewer along Berkley Avenue from BC_A3_18 to clean-out located south of BC_A3_14 near East 5th St.

· Project 10. Replace/Rehabilitate existing 8-inch sewer beginning at manhole BC_A3_21 and continuing south on Metzler to BC_A3_2, terminating at clean-out at the intersection of Metzler and West 4th Street.

· Project 11. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_21 and continuing east on Kimberly Ct until terminating at TL_B_24. 



· Phase 3

· Project 12. Replace/Rehabilitate existing 8-inch sewer beginning at BC_A3_16 along S. Molalla Avenue, continuing south to BC_A3_3, and continuing south until the clean-out in Fox Park (former High School site). Scope of work will include an evaluation of service laterals extending east on 2nd Street. 

· Project 13. Replace/Rehabilitate existing 8-inch sewer beginning at TL_A2_6, continuing south on S. Cole Avenue until TL_A2_4, and then continuing east on East 7th Street until terminating at the clean-out east of manhole TL_A2_5. 

· Project 14. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_2 along North Cole Avenue, and terminating at the clean-out south of TL_B_31.

· Project 15. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_29 along Garden Court until TL_B_4. 

· Project 16. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_8 along Oak Street, and continuing to clean-out east of TL_B_12. 

· Project 17. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_8 on East Heintz Street to TL_B_9, continuing to TL_B_10 on East Park Avenue. 

· Project 18. Replace/Rehabilitate existing 8-inch sewer beginning at BC_B_1 along South Molalla Forest Road to BC_B_18. Includes 8” sewer line extending west to BC_B_10.

· Project 19. Replace/Rehabilitate existing 8-inch sewer beginning at BC_C_71 along Meadowlawn Place to BC_C_59. 

· Project 20. Replace/Rehabilitate existing 8-inch sewer beginning at TL_A1_5, continuing to TL_A1_1 on East 8th Street, continuing east on East 8th Street until TL_A1_6, and then terminating at the clean-out at the end of Mathias Court. Additional inspections and TVing is required in subbasin TL_A1 to determine ultimate scope of repairs/replacement work. 

· Project 21. Replace/Rehabilitate existing 8-inch sewer beginning at TL_C2_11 along Explorer Avenue, continuing to TL_C2_6 along Escort Street, continuing to TL_C2_5 along Bronco Avenue, and continuing along Glory Ln to TL_C2_1. Scope of work shall also include replace/rehabilitate existing 8-inch sewer beginning at TL_C2_15 along Probe Street terminating at TL_C2_16. Additional inspections and TVing is required in subbasin TL_C2 to determine ultimate scope of repair/replacement work.



TABLE 4.1.1

COST ESTIMATES FOR SEWER MAIN REPLACEMENT/REHABILITATION PROJECTS



		Project No.

		Phase

		Length (ft)

		Construction Cost

		Total Project Cost



		1

		1

		850

		$310,700.00

		$425,700.00



		2

		1

		1100

		$432,200.00

		$591,200.00



		3

		1

		1300

		$494,200.00

		$676,200.00



		4

		1

		1300

		$448,200.00

		$613,200.00



		5

		1

		1300

		$459,200.00

		$627,200.00



		6

		1

		2300

		$840,200.00

		$1,149,200.00



		7

		1

		600

		$217,200.00

		$298,200.00



		Subtotal Phase I

		$3,201,900.00

		$4,380,900.00



		8

		2

		1900

		$752,200.00

		$1,028,200.00



		9

		2

		1350

		$506,700.00

		$693,700.00



		10

		2

		1000

		$373,200.00

		$510,200.00



		11

		2

		600

		$238,200.00

		$326,200.00



		Subtotal Phase II

		$1,870,300.00

		$2,558,300.00



		12

		3

		700

		$287,200.00

		$394,200.00



		13

		3

		2200

		$760,200.00

		$1,040,200.00



		14

		3

		750

		$287,700.00

		$394,700.00



		15

		3

		500

		$225,200.00

		$309,200.00



		16

		3

		800

		$303,200.00

		$415,200.00



		17

		3

		750

		$278,700.00

		$381,700.00



		18

		3

		1800

		$572,200.00

		$782,200.00



		19

		3

		600

		$254,200.00

		$348,200.00



		20

		3

		1150

		$461,700.00

		$631,700.00



		21

		3

		2500

		$927,200.00

		$1,267,200.00



		Subtotal Phase III

		$4,357,500.00

		$5,964,500.00



		Total

		$9,429,700.00

		$12,903,700.00







It is recommended that the City implement a TV program for the entire collection system over a five-year period (20% per year) and continue to repeat the TVing at five-year intervals. Table 4.1.2 lists the annual cost to fund the proposed CCTV program. 



TABLE 4.1.2

ANNUAL TV PROGRAM COST ESTIMATE



		Item 

		Total Cost



		Annual CCTV Program

		$65,000



		Total

		$65,000










FIGURE 4.1.1




FIGURE 4.1.2




FIGURE 4.1.3




FIGURE 4.1.4




I/I Reduction Recommendation



[bookmark: OLE_LINK3][bookmark: OLE_LINK4]It is recommended that the City continue to pursue the reduction of infiltration and inflow. The City should allocate funding for I/I construction projects in a phased approach, as outlined above. Following collection system improvements to reduce I/I, reassessment of the WWTPs influent wastewater flows, resulting from the I/I improvements should be performed. An amendment to the WWFCSMP flow projections is recommended as I/I abatement projects are completed and peak flows theoretically subside. 



Collection System Expansion



An analysis of future expansion requirements for the collection system involved identifying likely areas of expansion and determining the probable impacts of expansion on the existing system. Future growth will occur within the City’s Urban Growth Boundary (UGB). With its proximity to Salem and Portland, the City of Molalla is uniquely positioned to experience strong growth in the next twenty years. Future growth will occur within the City’s UGB. Large tracts of developable land, well suited for new residential or commercial development, are not readily available within the City’s UGB. New connections to the existing gravity sewer system will primarily occur by providing service to vacant lots dispersed throughout the UGB. 



Alternatives



No-Action

This action prevents the expansion of the collection system by not providing sewer connections to new residential or commercial users. 



Provide Service as Required for Future Development

This option allows expansion of the City’s sewer system to new users located throughout the UGB. The areas of proposed service expansion are scattered throughout the City’s UGB. New residential and commercial connections will be added as lots are developed. 



Collection System Expansion Recommendation

 

It is recommended that the City provide sewer service as required for future development without further analysis because it is consistent with the City’s Comprehensive Development Plan. Future collection system expansion elements will be constructed through private development and/or as funding becomes available through formation of Local Improvement Districts (LIDs), grants, System Development Charges (SDCs), and/or loans. 



4.2	Existing Pump Station Improvements

The collection system includes five pump stations. Each pump station was analyzed to determine improvement requirements during the twenty year planning period. A summary of the recommended improvements to the pump stations is provided in this section. 



Taurus Pump Station

The Taurus Pump Station consists of duplex self-priming hydromatic pumps. The pumps are undersized; rain events hydraulically overload the pump station. The duplex self-priming pumps require frequent oversight, repair, and replacement. Operational expenditures are disproportionate compared to similarly sized pump stations. Operational activities are inefficient, partly because the pump station is not connected to the City’s Supervisory Control and Data Acquisition (SCADA) system. The pump station is located immediately adjacent to residences, is unsightly, emits excessive noise, and lacks the required sound attenuation equipment. Improvement alternatives evaluated included: 1. No-Action, and 2. New Submersible Pump Station.



Alternatives

	

No-Action

The Taurus Pump Station is incapable of conveying wet weather flows and is expensive to operate and maintain. Left unaddressed, the pumps will continue to require frequent repair and replacement work, and the opportunity for sewage overflows will remain negligently high. The pump station will remain noisy and a nuisance to neighbors. 



New Submersible Pump Station

This alternative includes the demolition of the existing self-priming pumps, and the conversion of the pump station to submersible pumps. New duplex submersible pumps, controls, effluent piping and valve vault, as well as the integration of SCADA equipment will be installed. The submersible pumps are sized for redundancy based on peak instantaneous flows, in accordance with the Oregon Department of Environmental Quality (DEQ) guidelines. Substituting submersible pumps alleviates issues related to excessive noise emission from the existing pumps. 

Table 4.2.1 summarizes the construction cost estimate for converting the station to a submersible pump system. Detailed cost estimates are included in Appendix C.

TABLE 4.2.1

SUBMERSIBLE PUMP SYSTEM UPGRADE COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$269,000







The advantages and disadvantages of installing a new submersible pump station are summarized in Table 4.2.2 below.



TABLE 4.2.2

ADVANTAGES AND DISADVANTAGES



		Advantages

		Disadvantages



		Reduced operation and maintenance costs.

		High up-front capital costs compared to continued use of vacuum self-priming pumps.



		Alleviates noise issues associated with existing pumps.

		Space limitations of existing site.



		Submersible pumps would be capable of processing existing wet weather flows.

		Valve vault required.



		SCADA integration improves operational efficiencies.

		











Taurus Pump Station Recommendation



The existing pumps present significant operational and maintenance difficulties. Installing a new submersible pump station, while reusing the existing wet well, is recommended. Based on the City’s budget and other priorities, upgrades to the Taurus Pump Station are classified as Phase 2 improvements. Phase 2 improvements are schedule to be completed in years 5-10. This alternative offers the lowest life-cycle costs, eliminates noise issues related to the existing pump station, increases operational efficiencies by integrating SCADA equipment, and provides pumps that are capable of processing wet weather flows.

South Molalla Pump Station

The South Molalla Pump Station is the City’s oldest pump station, and is consequently approaching the end of its design life. The wet well has structural deficiencies, control systems are antiquated, and the pumps exhibit excessive operation and maintenance. The South Molalla Pump Station requires multiple upgrades in order to function properly and to decrease operating and maintenance costs. The goals of the pump station improvements include: reduction of system maintenance, improvement of system reliability, watertight and structurally sound wet well, and to provide automatic emergency power and alarms. The alternatives that were evaluated included: 1. No-Action, 2. Rehabilitation, and 3. New Submersible Pump Station.



Alternatives



No-Action

Under this option, current pumping capacity, operational difficulties, non-watertight wet well and other deficiencies present high operational costs and risks for the City. Costs and risks are anticipated to accelerate over time under the no-action alternative. The no-action introduces excessive risk of catastrophic failure and sewage overflows into Bear Creek. Therefore, the no-action alternative is not recommended.



Rehabilitation

Another option is to salvage and rehabilitate the existing wet well. However, the wet well is in poor condition, with visible cracks, access limitations, and leaky penetrations. Extensive modifications would be required to the piping and structural elements. Rehabilitating the pump station is therefore not recommended. 



New Submersible Pump Station

Construction of a new South Molalla Pump Station would include demolition of the existing pump station, installation of new duplex submersible pumps, new wet well, a permanently mounted generator for standby power with automatic transfer switch, new control panel, new level control, valve vault, SCADA system, new force main, and other work. The submersible pumps would be sized for redundancy based on peak instantaneous flows, in accordance with DEQ guidelines. 

Table 4.2.3 summarizes the construction cost estimate for converting the station to a submersible pump system. Detailed cost estimates are included in Appendix C.

TABLE 4.2.3

SUBMERSIBLE PUMP SYSTEM UPGRADE COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$491,500







South Molalla Pump Station Recommendation



The South Molalla Pump Station is old and operationally problematic. Continuing to operate the pump station in its current condition presents excessive risk of failure and increased frequency of sewage overflows. Installing a new submersible pump station is therefore recommended. Upgrades to the South Molalla Pump Station are classified as Phase 1 improvements, and scheduled to be completed within the next five years.



Stowers, Steelhead & Coho, and East 5th & South Cole Pump Stations

Improvements to the Stowers, Steelhead & Coho, and East 5th & South Cole Pump Stations will also be required during the planning period. The pumps will eventually need to be replaced, and controls will require upgrades and SCADA integration to improve operational efficiencies. Each wet well should be inspected to establish rehabilitation requirements, if any. For budgetary purposes, the cost estimates assume that each wet well will require rehabilitation work. These upgrades are classified as Phase 2 improvements, and planned to occur in years 5-10. 



Table 4.2.4 summarizes the construction cost estimate for miscellaneous improvements to the Stowers, Steelhead & Coho, and East 5th & South Cole Pump Stations. Detailed cost estimates are included in Appendix C.

TABLE 4.2.4

STOWERS, STEELHEAD & COHO, AND EAST 5TH & SOUTH COLE

PUMP STATION IMPROVEMENTS

 CONSTRUCTION COST ESTIMATES



		Item 

		Cost Estimate



		Stowers Pump Station Improvements 

		$150,000



		Steelhead & Coho Pump Station Improvements

		$150,000



		East 5th & South Cole Pump Station Improvements

		$150,000







4.3	Wastewater Treatment Facility Improvements

General Assessment 



The aerated and facultative lagoons are the main biological processes used for treatment of the City’s wastewater. The aeration basin (i.e. aerated lagoon) and facultative lagoons are 37 years old, hydraulically undersized and organically overloaded, all based on existing loads. Insufficient hydraulic detention time in the aerated lagoons prevents significant oxidation of biodegradable constituents. Deficient hydraulic detention time in the facultative lagoons inhibits proper biological treatment, but also impedes the City’s ability to store recycled water during the summer months. The environment created by facultative lagoons is also prone to the development of algae. Algae blooms overload tertiary treatment systems, and ultimately cause repeated permit violations. 

In response to elevated effluent suspended solids concentrations and population growth, the WWTP underwent a major upgrade in 2007, in which the DAF system was expanded, and four new gravity sand filters were installed. The expansion of tertiary systems offered temporary reprieve from permit violations, but left the root cause of the excess solids unaddressed. At that time, the aerated and facultative lagoons remained untouched, and biosolids management systems continued to be absent from the WWTP. Properly sized, lagoons offer low O&M requirements and costs, but present many challenges related to compliance with suspended solids requirements of the City’s discharge permit.

Considering a population projection of 16,977 in 2043, a major WWTP improvement and expansion project is required. The WWTP improvements and expansion must not only address existing deficiencies, but also serve the projected population increase of 71% over the next twenty years. The WWTP frequently violates suspended solids concentration and mass load limits, and often discharges to the Molalla River during the summer months, in violation of the current NPDES Permit. Short of a major upgrade, the existing WWTP will continue to regularly violate the NPDES Permit.

With major WWTP upgrades imminent, the primary objective of future improvements is compliance with the NPDES Permit. Effluent disposal options will dictate discharge requirements and have a tremendous impact on the viability of WWTP improvement and expansion alternatives. The WWTP expansion must reliably produce less than 10/10 mg/L BOD5 and Total Suspended Solids (TSS), or lower depending on the outcome of pending permit modification applications. Ideally, the WWTP must also nitrify to achieve less than 5 mg/L ammonia, even though the current permit is less restrictive. Wastewater treatment technologies that are predisposed to have difficulties achieving low suspended solids or ammonia concentrations were avoided. 

Future recycled water storage requirements will also have a profound impact on feasible wastewater treatment alternatives. The current permit requires that recycled water must be land applied (or stored in the lagoons) between May 1 through October 31; and discharge to waters of the state is prohibited. Due to restrictions associated with the land application of recycled water and the necessity to maintain the biological capacity of the facultative lagoons, the existing WWTP lacks adequate recycled water storage based on existing and future flows. The lagoons are a considerable asset to the City, and provide a significant opportunity for the storage of recycled water. WWTP technologies are available that enhance lagoon processes, usually with the addition of aeration systems. This provides higher volumetric capacity and removal rates within the existing lagoons, but may diminish the volume available for storage of recycled water. For this reason, in addition to verifying that improvement and expansion options can consistently comply with discharge requirements, upgrades must take into account impacts on recycled water storage infrastructure. 

This section summarizes WWTP improvement requirements during the planning period. Tables 3.6.1 and 3.6.2 were used as the basis of design for each unit process evaluation and improvement recommendations.

City of Molalla, Wastewater Facilities Plan (April, 2000)

For contextual purposes, a brief summary of the recommendations contained in the Wastewater Facilities Plan (WWFP) prepared by Tetra Tech/KCM, Inc. in April 2000 are provided below. At the time, among other objectives, the 2000 WWFP reviewed treatment options and provided recommendations for improvements. The 2000 WWFP recommended WWTP improvements in two phases. The Phase 1 and 2 WWTP improvement recommendations are summarized below:

Phase 1

· Preliminary Treatment – Installation of facilities for fine screening with washing, compaction, and flow measurement.

· Transfer Pumping – New pump station with vertical turbine solids handling pumps.

· Secondary Treatment – Construction of two aeration basins within the existing Lagoon #1 and installation of aeration equipment.

· Advanced Treatment – Upgrade and expansion of the dissolved air flotation and gravity sand filters. 

· Effluent Disinfection – Upgrade of chemical equipment and addition of a chlorine scrubber at the existing plant site. 

· Other – Miscellaneous improvements to office and laboratory. 

· Solids Management – Construction of diking in the existing Lagoon #1 for the Phase 2 facultative sludge lagoon to be completed as part of the Phase 2 improvements. 

Phase 2

· Secondary Treatment – Add secondary clarification and Returned Activated Sludge (RAS) and Waste Activated Sludge (WAS) facilities. Add additional aeration to the aeration basins.

· Solids Management – Install a liner and associated piping in the facultative sludge lagoon. 



Since the development of the 2000 Wastewater Facilities Plan, the following major upgrades have been implemented:



· In 2000, a new effluent pump station and effluent/irrigation force main was constructed. 

· In 2002, a new headworks system, transfer pump station, and irrigation supply lines were constructed. 

· In 2006, the Bear Creek outfall was abandoned and a new outfall to the Molalla River was permitted and installed. The force main used for irrigation was extended to the current Molalla River outfall. 

· In 2007, another (Dissolved Air Flotation) DAF unit and four new gravity sand filters were installed. The chlorine contact basin was also relined. 



Despite the recommendations of the 2000 WWFP, solids management systems and secondary treatment improvements were never implemented. The existing WWTP still relies on the undersized lagoons (aerated and facultative) for secondary treatment, and solids are allowed to settle throughout the lagoons. Not surprisingly, the existing WWTP secondary treatment processes are undersized, and the City struggles to adequately manage solids. 



Influent Fine Screen

Influent fine screening is a physical unit process by which solids are removed from the waste stream. Fine screening removes solids that could, if not removed, damage or clog wastewater process equipment or decrease treatment reliability and efficiency. Fine screens are also commonly used to replace primary treatment at small WWTPs and can remove both influent TSS and BOD5. Fine screens are classified as screens with openings that range from 0.02 inch to 0.25 inch.

The existing headworks system was designed with one fine screen that has a design capacity of 9.25 MGD. Operator feedback has suggested that the existing fine screen is incapable of processing flows greater than 6 MGD. The influent fine screen is currently undersized for existing flows, and an expansion is necessary to meet the projected Peak Instantaneous Flow (PIF) for the 2043 planning period. 

Alternatives

No-Action

The existing fine screen is not capable of processing existing peak hourly flows. Neglecting to expand the facility will result in bypassing solids to downstream treatment equipment and processes. Solids will accumulate in downstream wastewater processes, clog mechanical equipment, and lead to an unreasonable risk of premature equipment failure or even overflows. 



Construct a New Fine Screen

This alternative includes the addition of another fine screen, in parallel with the existing fine screen. The existing screen is a Kusters Water Model FBS unit 1000 x 75/6, with ¼ inch clear openings. The additional fine screen would be rated at 9.25 MGD. In addition to the second screen, the conveyor that transports the compacted screenings to the dumpster must be increased in length to accommodate the second screen. 

Table 4.3.1 summarizes the cost estimate for adding another fine screen, identical to the existing screen, in the currently unused channel. By adding the second screen, the fine screen system would be capable of processing existing and future flows. Detailed cost estimates are included in Appendix C. 

TABLE 4.3.1

FINE SCREEN EXPANSION COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$485,355







Influent Fine Screen Recommendation



Constructing a new influent fine screen is recommended. This alternative provides fine screening capacity for existing and future flows. Upgrades also include integration into the SCADA system, thereby improving operational efficiencies. This recommendation is independent of the future permit condition (PS #1 – PS #4). 

Grit Removal

Grit removal is not included at the existing wastewater treatment facility. Instead, grit is allowed to pass through the headworks and accumulate in the aerated lagoon. Grit removal is infrequent and burdensome. Grit in wastewater consists of sand, gravel, or other heavy solid material. Grit removal is required to reduce accumulation of heavy deposits in aeration basins, pipes, channels, and to avoid excessive wear on mechanical equipment caused by abrasion. Grit removal consists of the following processes: 1. Grit separation, 2. Grit washing, and 3. Grit dewatering.

Alternatives

No-Action

The WWTP does not currently include grit removal. Continuing to allow grit to collect and accumulate in the existing aeration basin (i.e. aerated lagoon) will decrease the efficiency of wastewater unit processes. Grit will also increase wear on mechanical equipment. 



Construct Grit Removal System

A vortex grit removal system would be constructed immediately prior to the Transfer Pump Station. Grit collected in the system would be cleaned and disposed of in a bagger system located within a small dumpster. The grit removal system will have a capacity of 12.5 MGD.

Table 4.3.2 summarizes the cost estimate for adding a grit removal system. Detailed cost estimates are included in Appendix C.

TABLE 4.3.2

GRIT REMOVAL SYSTEM COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$901,000







Grit Removal System Recommendation



Constructing a new grit removal system is recommended to sustain the longevity of wastewater process equipment as well as maintain optimum efficiency of downstream treatment processes. This alternative provides grit removal suitable for future flows. Upgrades also include integration into the SCADA system, thereby improving operational efficiencies. This recommendation is independent of the future permit condition (PS #1 – PS #4).

Influent Flow Equalization

The City of Molalla’s collection system has excessive I/I. To decrease the size of downstream wastewater facilities, half of the existing aeration basin (i.e. aerated lagoon) will be repurposed to serve as an influent flow equalization/surge basin. The remaining volume will be decommissioned and filled in. The volume dedicated to flow equalization will be approximately 650,000 gallons. Peak flows will be conveyed, via overflow piping, from the transfer pump station to the existing aeration basin. The transfer pump station will meter flows to the downstream processes. Because the asphalt-concrete liner is cracked, the proposed upgrades include the installation of a new concrete basin. This recommendation is independent of the future permit condition (PS #1 – PS #4).



TABLE 4.3.3

FLOW EQUALIZATION BASIN COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$1,190,000







Transfer Pump Station and Force Main

The Transfer Pump Station is an essential component of the WWTP. Based on the biological treatment recommendation, the Transfer Pump Station will undergo improvements to allow for conveyance of raw sewage to the new WWTP. By using the existing aerated lagoon as an influent flow equalization basin, the existing force main from the Transfer Pump Station to the inlet of the new WWTP, could be reused. The existing Transfer Pump Station Controls Building will house the new control panel for the new pumps. 

The wet well levels, after the aeration basin is converted to an influent flow equalization basin, will change to a maximum and minimum water surface elevation of 275 feet and 272 feet, respectively. 

The DEQ defines a pump station’s capacity as the pumping capacity of the pump station with the largest pump out of service. By incorporating flow equalization into the design, the pump station must have the capacity of 6,187 gpm. In addition to conveying future peak daily flows, the pump station must also be designed to meet future average dry weather flows of approximately 1,319 gpm. Variable speed drives will be used to match pump output to actual flows, but also modulate peak flows. 

The velocity in the pump discharge piping should be maintained between 3 and 10 ft/s. Velocities less than 3 ft/s induce solids deposition, while velocities greater than 10 ft/s generate excessive head loss within the pipe.

To process peak flows, the Transfer Pump Station will convey raw wastewater through both parallel 18-inch diameter force mains. During the summer months, only one 18-inch diameter force main will be used. Intermittent dual pump operational cycles can be implemented to ensure cleaning velocities are achieved during the summertime, if necessary. Table 4.3.4 summarizes the construction cost estimate for installing new pumps and controls. This recommendation is independent of the future permit condition (PS #1 – PS #4).



TABLE 4.3.4

TRANSFER PUMP STATION IMPROVEMENTS COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$844,000







Biological and Tertiary Treatment

The City of Molalla’s WWTP will require numerous upgrades to address existing deficiencies, regain permit compliance, and provide capacity for future population growth. Several wastewater treatment alternatives were evaluated for their suitability and applicability, given existing and future flows, as well as discharge requirements and recycled water storage impacts. Initially, a preliminary analysis was conducted that eliminated all but four alternatives. The following treatment improvement concepts were reviewed as initial alternatives:

1. Wetlands



2. Lagoon Enhancement Processes



3. I/I Reduction Only (no improvement of existing WWTP)



4. No-Action



5. Sequencing Batch Reactor (SBR) and SBR with Tertiary Filtration



6. Conventional Activated Sludge



7. Oxidation Ditch (with Primary Clarification)



8. Membrane Bioreactor (MBR) 

Design parameters used as a basis for evaluation of alternatives, including flow and load projections for the 2043 planning period and NPDES Permit requirements, were established in Section 3.

Preliminary Analysis



Wetlands

Wetland systems use aquatic plants and animals for the treatment of municipal wastewater. The two main types of wetland systems include;

1. Free-water surface (FWS) constructed wetlands



2. Subsurface flow (SF) constructed wetlands



With a free-water surface system, vegetation is flooded to a depth from 4 to 18 inches. The FWS system typically consists of channels or basins with a natural or constructed impermeable barrier to prevent seepage into groundwater. Treatment occurs by attached bacteria and by physical and chemical processes. In a subsurface-flow constructed wetland the wastewater is treated as it flows laterally through the porous medium. Vegetation is planted in the medium, typically coarse gravel to sand. Depths range from 1.5 to 3 ft.  



Pretreated wastewater is typically applied to FWS and SF systems. A minimum of primary treatment is required. In many cases, wetland systems are preceded by secondary treatment facilities, and designed to further polish the effluent to meet more stringent regulatory requirements. 



Performance expectations for FWS and SF constructed wetland systems depends on design criteria, influent wastewater characteristics, and operations. In general, the performance of wetland type treatment systems is more variable than mechanical treatment facilities. Observed BOD5 removal rates are typically between 60 to 80%, and 50 to 90% for TSS.

Using constructed wetlands for complete secondary treatment introduces several concerns. The expected effluent concentration from constructed wetlands is typically < 30/30 mg/L BOD5/TSS, and ammonia removal is inconsistent. Effluent quality from constructed wetlands is also highly variable and largely uncontrollable. The existing permit requires < 10/10 mg/L BOD5/TSS (monthly average) and < 16.7 NH3-N (monthly average). Additionally, the land area required for a constructed wetland sized to provide complete secondary treatment is excessive (~ 220 acres). The liability of wetland failure and understanding rehabilitation requirements of wetlands is also important. Unlike mechanical wastewater treatment facilities, wetlands are inherently difficult to rehabilitate in the event of failure. This presents a significant liability to the City. For these reasons, using wetlands to provide secondary treatment is not recommended. 



The applicability of constructed wetlands is often to provide tertiary treatment, mainly to assist with cooling the wastewater to maintain compliance with temperature limits, and removal of residual BOD/TSS.  Initially, an evaluation of the ability to use wetlands following the existing facultative lagoons was conducted. First, the existing lagoons and tertiary systems are organically and hydraulically undersized based on existing flows and loads. Second, according to Constructed Wetlands Treatment of Municipal Waters (EPA, 2000) and Wastewater Engineering, Treatment, Disposal, and Reuse, the use of oxidation ponds or lagoons that generate high concentrations of algae should be avoided prior to wetlands treatment. While the existing tertiary systems (Dissolved Air Flotation and Gravity Filters) provide some algae removal, they are undersized for future flows and maintenance intensive, and have difficulty removing algae. 



An analysis of the suitability of wetlands for providing tertiary treatment following a new mechanical treatment facility was also conducted. Using wetlands with a new mechanical treatment facility during the winter time would not be necessary, as a mechanical plant (with tertiary treatment if required) would be designed to produce effluent quality better than permit requirements. 



Wetlands could be used as an indirect discharge method - to the Molalla River - during the summer months, to augment the City’s effluent disposal options. At this time, the City relies on recycled water reuse for land application of recycled water. A few additional considerations, related to the use of wetlands for tertiary treatment and indirect discharge during the summer months, are summarized below. 

· Land area required for a constructed wetland for effluent polishing could require approximately 65 acres located adjacent to the Molalla River, additional modeling and studies to determine applicability of wetlands for polishing and complying with the temperature TMDL, and modifications to the existing NPDES permit. 



· The City already has 444.5 acres of land available for application of recycled water. Additional sites have been identified as potential candidates, all of which require further evaluation to determine suitability. 



· If a mass load increase is approved, and depending on the actual load allocated, the City could plan on storing some summertime flows for eventual discharge to the Molalla River during the winter months. This further reduces the land area required for application of recycled water. 



· The City is attempting to modify the NPDES permit to allow for more flexibility in discharging to the Molalla River, when river conditions allow, typically in May, and sometimes even June. This further reduces the need to land apply recycled water during the summer months.



Lagoons

The existing WWTP consists of a diminutive aeration basin (i.e. aerated lagoon) followed by two undersized facultative lagoons. The existing lagoon processes lack the volume and aeration to provide the requisite oxidation of influent organic and nitrogenous loads. Several possibilities exist for the expansion of the existing aerated lagoon and facultative lagoon process. A complete mix/partial mix upgrade is one option for enhancing and expanding the existing lagoon process. 

A complete mix/partial mix upgrade would consist of installing a new, properly sized, aeration system, typically in the form of submerged diffusers, in the existing aerated lagoon. The aerated lagoon would operate without a return activated sludge loop, operate as a low rate activated sludge process, and convey mixed liquor to Lagoon #1. 

Lagoon #1 would be converted to a partial mix lagoon. An aeration grid would be added to Lagoon #1 to provide additional Dissolved Oxygen (DO) for removal of organic matter and nitrification of ammonia. In partial mixed lagoons, the energy input is typically only sufficient to transfer the amount of oxygen necessary for biological treatment, not to maintain solids suspension and proper mixing. Since the energy input is inadequate for solids suspension, solids will continue to settle in the lagoons and require periodic removal and management. 

Complete mix/partial mix lagoons are low maintenance and often well suited for small communities. Complete mix/partial mix lagoons are inherently easy to operate when compared to conventional activated sludge facilities, are designed without return activated sludge, and generally require minimal oversight. A major disadvantage, however, is that they come with limited operational control. Without the addition of tertiary processes, the performance expectation of lagoons is typically less than 30/30 BOD5/TSS. Based upon the limited control to manage events in lagoons, particularly the production of algae, along with the ongoing trends of state and federal agencies to require more stringent discharge requirements, the use of lagoons has diminished nationally. 

Effluent filtration is required with lagoon processes to remove solids from the waste stream. Outfitting a lagoon process with a filtration process to achieve less than 10 mg/L TSS presents many challenges. Algal matter usually proliferates in lagoon facilities, and is fundamentally difficult to remove from the waste stream. The existing system is probative evidence of the problems associated with using tertiary processes to achieve low TSS effluent concentrations. The City of Molalla’s NPDES Permit is beyond the reasonable capability of lagoon processes, even with tertiary filtration packages incorporated. Continuing to rely on a lagoon process for providing the majority of treatment introduces unreasonable risk of noncompliance. 

The volume required for recycled water storage poses another challenge to lagoon upgrade options. Recycled water storage is necessary to balance the differences that occur in the generation and use of recycled water. The City cannot discharge to waters of the state between May 1 through October 31, and they typically can’t land apply recycled water in May or October due to rainfall. The City does not currently have enough storage for recycled water to satisfy requirements for the 2043 planning period. Partial mix lagoons must maintain a liquid depth of 10 to 12 feet to provide the required volume for biological treatment of wastewater. Lowering the lagoon liquid levels to enable flow equalization, within the lagoons, diminishes the treatment capacity of the lagoons. Lagoon upgrade options essentially force the City to purchase additional land for the storage of recycled water, or excavate and deepen the lagoons. 

Due to the difficulties of lagoon based processes with achieving less than 10 mg/L BOD5 and less than 10 mg/L TSS, and the problems associated with recycled water storage, lagoon based treatment technologies are not considered a long-term viable option for biological treatment, even with PS #4. 

I/I Reduction Only

One alternative is to only conduct I/I reduction projects without a plan for major improvements to the existing wastewater treatment facilities. During smoke testing and flow mapping endeavors, several collection system deficiencies were identified. I/I mitigation projects could have a tremendous impact on reducing wet weather flows. However, the existing unit processes are drastically undersized based on existing and future flows. Even with a considerable reduction in infiltration and inflow and permit modifications, major WWTP improvements will not be averted. 

I/I control efforts present a significant challenge. As cracks and leaks in one part of the system are corrected, groundwater migrates through bedding to adjacent deficiencies. Identifying and repairing public sewer deficiencies is often not enough. A portion of the I/I is typically isolated to the private service laterals. More often, utilities and regulatory agencies recognize the need to combat I/I in a holistic approach that addresses both public collection system components and private sources. The privately owned portions of the sewer system have the potential to contribute significantly to I/I flows. In some cities, it is estimated that as much as 60% of the I/I flows originate from service laterals (US Environmental Protection Agency, 1996). According to a 2015 Water Environment Federation (WEF) I/I survey, 31% of the respondents noted private I/I sources contributing 50 to 75% of the I/I, and 36% of the respondents contributing 20 to 50%. As a relatively local example, the City of McMinnville, Oregon estimates that approximately 60% of the City’s I/I originates from their private sewer laterals. 

Collection system improvements are necessary and recommended to address excessive I/I. Avoiding major wastewater treatment upgrades based entirely on collection system improvement projects is highly improbable. Alternatively, a common approach is to first implement collection system improvement projects, and then re-analyze flows prior to authorizing wastewater treatment plant improvement projects. Under this approach and methodology, collection system improvement projects will likely reduce peak wastewater flows, resulting in comparatively smaller and more affordable WWTP improvements. 

No-Action

Under the No-Action alternative, no improvements would be made to the existing collection system or WWTP. The WWTP has numerous critical process units that are undersized for existing and future flows. Continuing to operate the existing wastewater treatment plant without any expansions would result in continued noncompliance with current or modification permit and recurrent exposure to fines. Without collection system improvements, I/I will continue to increase and overload pump stations and the WWTP. This alternative is not recommended.

Convert the Existing WWTP to a MBR, SBR, SBR with Tertiary Filtration, Conventional Activated Sludge, or Oxidation Ditch (with Primary Clarification) Facility

For these alternatives, the WWTP improvements would include the construction of a new mechanical wastewater treatment plant and the abandonment of the facultative lagoons as the main biological treatment process. Existing tertiary treatment and disinfection processes will be evaluated to determine whether they are needed, and the efficiency of reusing existing systems versus constructing new systems. By installing a new mechanical WWTP, the existing facultative lagoons would be repurposed to serve as recycled water storage. Recycled water storage systems will be evaluated, and expansion requirements will be determined based on future permit scenarios (PS #1, PS #2, PS #3, and PS #4).

Summary of Preliminary Analysis

All of the above alternatives were evaluated based on several factors, including; footprint, ability to achieve discharge limits, capital costs, operational costs, impact on recycled water storage availability, and several other factors. After an initial screening of concepts, all but four alternatives were evaluated in detail, and a life-cycle cost analysis was developed for each. The four secondary treatment system alternatives that were evaluated in detail were: 1. SBR (and SBR with tertiary filtration), 2. MBR, 3. Conventional Activated Sludge, and 4. Oxidation Ditch with Primary Clarification. Multiple manufacturers were evaluated, including but not limited to; Xylem (Sanitaire), Parkson, Kubota USA, Aeromod, Westech, Evoqua, Aqua Aerobics, and others. These alternatives are assessed in more detail in subsequent sections.

Liquid-Stream Treatment Alternatives

In this section, each of the alternatives that remained feasible after the initial screening of alternatives are evaluated in more detail to determine the most cost-effective and suitable alternative for the City of Molalla. 



The requirements of the liquid stream alternatives is predominantly a function of whether or not a mass load increase is granted, and to what degree. Section 4.5 evaluates and provides recommendations for liquid stream alternatives to determine if a mass load increase is or isn’t approved. 



Sequencing Batch Reactor (SBR)

Treatment in a SBR system is accomplished in a single reactor compared to what is done spatially in a flow-through activated sludge system and separate independently designed secondary clarifier. A typical operation sequence consists of four steps: fill, react, settle, and decant. The treatment sequence begins with the introduction of wastewater into a partially filled tank containing settled mixed liquor from a previous cycle (fill phase). In the react phase, aeration and mixing are provided for a length of time sufficient to produce an effluent of the desired quality. With some SBR units, the fill and react phases are combined in an aerated fill step. After the react phase, the mixed liquor is then allowed to operate in a quiescent settling phase, after which the clear supernatant liquid is then subsequently decanted as effluent. Once the decant phase is completed, the system is ready for refilling. During the settle and decant phases in one tank, the other tank is undergoing the fill and react phases. Since the process continually runs through cycles, automated controls are utilized to operate the treatment process. 

Key advantages of the SBR process include its simplicity and reliability, high operational flexibility, capability of very high and consistent effluent quality due to quiescent batch settling (less than 10 mg/L BOD5, TSS), requirement of less Operator attention than most other mechanical systems, and ideal suitability to wide flow variations. With a SBR, based on discharge requirements of 10/10 mg/L BOD5/TSS, tertiary treatment systems would not be required. If the mass load limits are not increased in accordance with future flows and Willamette Basin standards, the SBR would require tertiary filtration to comply with permit limits. An SBR with a tertiary filter can achieve, with a relatively high level of confidence, less than 4 to 5 mg/L BOD5/TSS. The tertiary filter will include turbidimeter(s) to measure turbidity real-time. In the event that effluent turbidity is too high (and effluent BOD/TSS is above permit values), an actuated valve will be activated to temporarily divert effluent to storage ponds. 

After preliminary treatment, the wastewater would then flow by gravity to a flow splitter that would divide the flow entering the SBR basins. The four-cell design under consideration is based on the type of SBR that contains a baffled inlet, which allows inlet flow even during the settling cycle without impairing treatment effectiveness. For maintenance purposes, all the inlet flows can be diverted to the other basins. There are a number of SBR vendors in the United States, some of which use a pure batch system and others that are designed for continuous feed.

Each SBR basin would consist of a concrete rectangular structure with a top water and bottom water level of 18 and 12.5 feet (approximate), respectively. In each basin, there would be a pre-react zone and mixers to inhibit filamentous growth that causes sludge bulking. Since each basin acts as an aeration basin and clarifier, no return activated sludge equipment is required. Scum would be removed by floating skimmers in each basin and sent back to the preliminary treatment process for dewatering and compaction. The waste sludge is pumped and measured from each basin to the biosolids management systems with small submersible pumps. Common wall construction would be utilized to minimize the SBR footprint and construction costs.

Since the SBR is a batch or semi-batch process, the effluent flow rate during a decant cycle is greater than the influent flows. The use of four cells provides adequate equalization allowing uniform downstream flows. The internal dimensions for each SBR basin is 113 feet long by 38 feet wide by 21.5 feet high for each of the four units. Compared with the other biological alternatives investigated, SBRs eliminate the need for RAS/WAS pumping facilities, separate clarifiers, and associated yard piping. 



A summary of preliminary design data is listed in Table 4.3.5.



TABLE 4.3.5

SBR PRELIMINARY DESIGN DATA



		Item

		Specification



		Operating Basins

		4



		Basin Dimensions (Internal – L x W x SWD), ft

		113’ x 38’ x 18’



		HRT, days

		0.7



		Blowers, quantity

		3



		Air Demand/Basin, scfm @ 8.1 psig

		890



		MLSS, mg/L

		3,676



		Normal Decant Rate, GPM

		3,475



		Peak Decant Rate, GPM

		7,427



		WAS Pump, quantity

		4



		WAS Pump, capacity (gpm)

		110



		WAS, lb/day

		3,114



		WAS, gal/day

		43,900



		Effluent BOD5, mg/L

		< 10 mg/L



		Effluent TSS, mg/L

		< 10 mg/L



		Effluent NH3-N, mg/L

		< 2 mg/L













FIGURE 4.3.1

PRELIMINARY PROCESS DIAGRAM (SBR)






FIGURE 4.3.2

PRELIMINARY SITE LAYOUT (SBR)








The cost estimate of a SBR is provided in Table 4.3.6. Detailed cost estimates are included in Appendix C. The total present worth estimate assumes a 20 year term and 3.2% interest.



TABLE 4.3.6

SBR COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$6,707,000



		Annual O&M 

		$159,440



		Salvage Value

		($50,000)



		Total Present Worth

		$9,086,000







Conventional Activated Sludge

A more conventional extended aeration activated sludge solution was also evaluated. This approach consists of suspended growth microbial reactors, followed by separate secondary clarifiers and solids recycle and wasting systems. The extended aeration activated sludge mode of operation offers relatively long Hydraulic Retention Time (HRT), typically 18 to 26 hours based on forward flow, and relatively high Mean Cell Residence Time (MCRT), typically between 15 to 25 days. 

The specific extended aeration activated sludge system evaluated uses diffused aeration to supply oxygen and uses alternating aerated/unaerated conditions to achieve aerobic treatment (carbonaceous removal) and nutrient removal. The reactors are long and narrow; resulting in plug flow conditions. The system is designed to be mechanically and operationally simple while providing extensive operational flexibility. It requires no submerged moving parts. All motive energy (mixing and pumping) is provided with process air. The main mechanical items are blowers and compressors. 

Influent to the plant first enters a selector tank where it is mixed with the Return Activated Sludge (RAS) from the secondary clarifier. One purpose of the selector tank is to limit growth of filamentous organisms. Excessive growth of filamentous organisms makes clarification difficult. Mixing RAS with raw wastewater is a proven method for controlling growth of filamentous organisms. Another purpose of the selector tank, when designed and operated to achieve anaerobic conditions, is to develop phosphorus accumulating organisms. Under anaerobic conditions, and if readily degradable BOD5 is available, Polyphosphate Accumulating Organisms (PAOs) will release phosphorus by breaking high-energy phosphate bonds in molecules stored in their cells and use that energy to take BOD5 into their cells. When an anaerobic selector tank is used the hydraulic residence time in the selector tank is not long enough for odorous compounds, like hydrogen sulfide, to form.

The mixed flow (mixed liquor) from the selector tank splits into two first stage aeration basins. The first stage aeration basins typically operate with alternating aeration; while one basin is being aerated the other in unaerated. Normally the aeration switches every two hours. The frequency of this change is Operator-adjustable. 

Mixed liquor flows from the first stage aeration basin into the second stage aeration basins, to which it is hydraulically connected. These second stage aeration basins also operate with alternating aeration. As with the first stage aeration basins, aerobic reactions occur during the “air on” period and anoxic reactions occur during the “air off” period.

Mixed liquor from the second stage aeration basins is conveyed to two secondary clarifiers, installed in parallel. RAS is returned to the selector tank. Biological wastewater treatment produces sludge continuously and “excess sludge” must be removed. Waste activated suldge is removed from the process using airlift pumps. 

Key advantages of conventional activated sludge systems include their widespread use – and thus familiarity – and flexibility. Conventional activated sludge systems are capable of producing BOD5 and TSS of less than 10 mg/L, depending upon the specific process train and operational strategies. A disadvantage of these systems is the initial capital cost and operational costs associated with the redundant treatment components (two primary/secondary clarifiers, two aeration basins). Common wall construction is utilized to minimize the footprint and construction costs of this alternative.



A summary of preliminary design data is listed in Table 4.3.7.



TABLE 4.3.7

CONVENTIONAL ACTIVATED SLUDGE 

PRELIMINARY DESIGN DATA



		Item

		Specification



		Aeration Basin HRT, hours

		17



		Aeration Basin Volume, MG

		2.26



		MCRT, days

		16



		MLSS, mg/L

		2,438



		Blower, quantity

		4



		Blower, hp

		125



		Organic Loading, lb BOD5/1000 cf/day

		11



		Solids Yield, lb TSS/lb BOD5

		0.86



		WWTP Tank Dimensions, ft

		319’ x 147’ x 14’



		WAS Pump (Airlift), quantity

		4



		WAS, lb/day

		2,871



		WAS, gal/day

		141,181



		Clarifier Surface Volume, gal

		517,018



		Clarifier Surface Area, ft2

		5,760



		Effluent BOD5, mg/L

		< 10 mg/L



		Effluent TSS, mg/L

		< 10 mg/L



		Effluent NH3-N, mg/L

		< 5 mg/L










FIGURE 4.3.3

PRELIMINARY PROCESS DIAGRAM (CONVENTIONAL ACTIVATED SLUDGE)






FIGURE 4.3.4

PRELIMINARY SITE LAYOUT (CONVENTIONAL ACTIVATED SLUDGE)






The cost estimate for the conventional activated sludge alternative is provided in Table 4.3.8. Due to the uniqueness of the conventional activated sludge system depicted in the previous figures, costs were also developed, and deemed similar, for a non-proprietary conventional activated sludge facility with separate secondary clarifiers. Detailed cost estimates are included in Appendix C. The total present worth estimate assumes a 20 year term and 3.2% interest.



TABLE 4.3.8

CONVENTIONAL ACTIVATED SLUDGE COST ESTIMATE 



		Item

		Cost Estimate



		Construction 

		$8,099,000



		Annual O&M 

		$189,634



		Salvage Value

		($50,000)



		Total Present Worth

		$10,919,000







Membrane Bioreactor (MBR)

A Membrane Bioreactor (MBR) system employs a combination of activated sludge with physical filtration. Several types of membranes have been developed: Microfiltration (MF), Ultrafiltration (UF), Nanofiltration (NF), and Reverse Osmosis (RO). The membranes may be flat plate (plate and frame) or pleated membranes or hollow fiber membranes, depending upon the geometry of the membrane itself. The membrane can be pressure-driven as a side stream configuration or it may be vacuum-driven and immersed in the activated sludge aeration basin itself. 



Membrane bioreactors provide a suspended microorganism biomass to convert biodegradable organic compounds and nutrients in wastewater to more biomass. Typically with a mixed liquor of around 11-12,000 mg/L. The biomass is separated from the wastewater using a membrane filter, rather than using a secondary clarifier for gravity settling. 



Since the 1980s, MBR facilities have been installed throughout the world and the United States. For the past thirty years, manufacturers have refined and improved the product, largely to address electrical consumption and fouling deficiencies. Currently, as a result of technological advancements, MBRs are being selected for projects that would have traditionally used conventional activated-sludge processes. 



Based upon City of Molalla’s design parameters, an MBR facility would include a 2 mm influent fine screen to protect the membranes, anoxic zone, pre-aeration zone, four MBR tanks, and 72 submerged MBR units. A flat sheet membrane sheet, with an average pore size of 0.2 micron, is used as a basis for planning purposes. Influent fine screening greatly decreases maintenance and recovery cleaning requirements and help maintain target flux rates – which are significantly affected by biomass buildup and fouling. Adequate preliminary treatment is essential to improving overall treatment cost-effectiveness and to extending membrane life expectancy, by decreasing the membrane’s failure rate and exposure time to chlorine and other cleaning chemicals. Preliminary MBR design data is summarized in Table 4.3.9.



















TABLE 4.3.9

MBR PRELIMINARY DESIGN DATA



		Item

		Specification



		Secondary Fine Screens

		2 mm



		Number of MBR Tanks

		4



		Total Number of Submerged MBR Units

		72



		Design MLSS, mg/L

		11,000



		MBR Tank Volume, gal

		555,200



		WAS Pump, quantity

		4 duty



		WAS Pump, capacity (gpm)

		106 



		Permeate Pump, quantity

		4 duty + 1 standby



		Permeate Pump, capacity (gpm)

		1,777



		MBR Blower, quantity

		4 duty + 1 standby



		MBR Blower, capacity scfm @10.2 psig

		1,774



		Clean-In-Place System

		1



		Control Panel, HMI, SCADA

		1



		WAS, lb/day

		2,340



		WAS, gal/day

		25,500



		Effluent BOD5, mg/L

		< 4-5 mg/L



		Effluent TSS, mg/L

		< 4-5 mg/L



		Effluent NH3-N, mg/L

		< 2 mg/L







By eliminating the need for the secondary clarification process, MBRs are in some respects easier to operate when compared to conventional activated sludge processes. Effluent quality is less sensitive to operations, and precise control of the sludge residence time, mixed liquor suspended solids/food to microorganisms ratio, is not as important. There is no concern of sludge bulking that could result in violation of discharge requirements. 



The footprint of MBR facilities is often a fraction of other wastewater treatment technologies. By operating MBRs at a mixed liquor around 11to12,000 mg/L, and due to the elimination of the secondary clarifier, MBR systems often require a 50% smaller footprint when compared to activated sludge facilities. Operating the system at elevated mixed liquor concentrations also gives the system increased ability to withstand influent load fluctuations.



The MBR technology produces a very high quality effluent that lends itself well to meeting possible future stringent regulations. The MBR would also comply with the permit limits in the event that the mass load limits are not increased. Membrane bioreactors also introduce a much greater distance between reclamation and the risk of microbial disease. Pathogens are not just reduced by a highly selective chemical or photochemical reaction; they are rejected by size exclusion. The MBRs also improve disinfection processes by particle size reduction, again, when compared to other wastewater treatment processes. 



One of the disadvantages of MBRs is their inability to cost effectively process peak flows. The required membrane area and bioreactor tank volume – relative to the membrane’s flux capacity – is directly proportional to the fluctuations between average sustained flows and peak flow events or diurnal flow events. It’s often not cost-effective to install enough membrane surface area to accommodate peak flows, especially when the peaking factor (peak flow divided by average flow) is high. Generally, if the peaking factor is greater than 1.5, it’s more economical to install a flow equalization tank instead of increasing the size of the bioreactor and the number of membrane modules (Park, Chang, and Lee 2015, 301). The City of Molalla’s gravity collection system is plagued with high infiltration and inflow. The projected peak daily flow is over 4.5 times greater than the average dry weather flows. To improve the cost competitiveness, the MBR system for the City of Molalla assumes, like the other WWTP alternatives, that part of the existing aeration basin (i.e. aerated lagoon) will be repurposed to serve as an influent flow equalization basin. 



In certain applications, electrical consumption of MBRs can be a disadvantage. In the absence of stringent discharge requirements, the operational costs (energy, chemical requirements, etc.) of MBRs, due to aeration (bioprocess and scouring) demands, can be considerably higher than other wastewater treatment alternatives. When discharge limits are stringent, MBRs are often more cost competitive when compared to other wastewater treatment technologies. 




FIGURE 4.3.5

PRELIMINARY PROCESS DIAGRAM (MBR)






FIGURE 4.3.6

PRELIMINARY SITE LAYOUT (MBR)








The capital cost estimate and annual O&M estimate for an MBR facility is provided in Table 4.3.10. Detailed cost estimates are included in Appendix C. The annual O&M estimate includes electrical consumption costs, equipment repair and replacement requirements, chemical costs, and O&M labor estimates. The equipment repair and replacement cost estimate, projected over the 20 year life of the facility, assumes periodic replacement of the MBR blower intake filter, periodic replacement of drive shaft seal and belts, and replacement of the membrane modules (one event per twenty years). The total present worth estimate assumes a 20 year term and 3.2% interest. 



TABLE 4.3.10

MBR COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$12,610,000



		Annual O&M 

		$328,330



		Salvage Value

		($50,000)



		Total Present Worth

		$17,456,000







Oxidation Ditch

An oxidation ditch is a modified form of extended aeration. The 	process 	utilizes long solids retention times to remove biodegradable organics. A typical oxidation ditch treatment system consists of a single or multi-channel configuration with a ring, oval or horseshoe-shaped basin. Horizontally or vertically mounted aerators provide circulation, oxygen transfer and aeration in the ditch. With this option, a primary clarifier is installed upstream of the oxidation ditch. Primary clarified solids are conveyed to the downstream digester. Secondary clarifiers are used downstream of the oxidation ditch to remove solids. Return activated sludge from the secondary clarifiers is reintroduced to the oxidation ditch. Waste activated sludge is conveyed to the digester. 



The tank design and aeration ensure that the mixed liquor travels at a velocity between 0.8 to 1.0 ft/s in the channel, to maintain solids suspension. The mixed liquor typically has a travel time of 5 to 15 minutes, and the channel flow dilutes the influent flow by a factor between 20 to 30%, approximately. The process kinetics approaches that of a complete mix reactor, but with plug flow channels. Denitrification is possible, depending on flows and wastewater chemistry, due to the depletion of DO as the wastewater travels down the ditch. 



A summary of the preliminary design data is listed in Table 4.3.11.































TABLE 4.3.11

OXIDATION DITCH 

PRELIMINARY DESIGN DATA



		Item

		Specification



		Number of Primary Clarifiers

		2



		Primary Clarifier Diameter, feet

		95



		Primary Clarifier Side Water Depth, feet

		13



		Number of Oxidation Ditches

		2



		Oxidation Ditch Liquid Depth, feet

		10.5



		Oxidation Ditch Channel Width, feet

		21



		Oxidation Ditch Straight Length, feet

		134



		Aerators, quantity

		4



		Aerator, hp

		30



		Number of Secondary Clarifiers

		2



		Secondary Clarifier Diameter, feet

		80



		Secondary Clarifier Side Water Depth, feet

		14



		Effluent BOD5, mg/L

		< 10 mg/L



		Effluent TSS, mg/L

		< 10 mg/L



		Effluent NH3-N, mg/L

		< 15 mg/L










FIGURE 4.3.7

PRELIMINARY PROCESS DIAGRAM (OXIDATION DITCH)








FIGURE 4.3.8

PRELIMINARY SITE LAYOUT (OXIDATION DITCH)








The advantages of this system include its reliability and performance with respect to hydraulic surges and shock loads. This is due to the system’s characteristic flow attenuation due to volume and complete mix characteristics. The system is also reasonably energy efficient with respect to conventional activated sludge processes. A major disadvantage is the large land area required compared to other wastewater treatment processes. 

There are various types of aeration and drive equipment available for oxidation ditches. The two-cell design considered for purposes of comparison in this study is based on an impeller driven device. For maintenance purposes, all the inlet flow can be diverted to one of the cells during the lower flow season. 

Each oxidation ditch cell would consist of an elongated concrete basin structure with a side water depth of approximately 10.5 feet. An approximate footprint of each basin is 178 feet long by 43 feet wide. Waste activated sludge is pumped and measured from each basin to solids management systems with small submersible pumps. 



The capital cost estimate and annual O&M estimate for an oxidation ditch facility is provided in Table 4.3.12. Detailed cost estimates are included in Appendix C. The total present worth estimate assumes a 20 year term and 3.2% interest. 



TABLE 4.3.12

OXIDATION DITCH COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$11,655,600



		Annual O&M 

		$164,961



		Salvage Value

		($50,000)



		Total Present Worth

		$14,144,600







Tertiary Treatment Alternatives 

If a suitable mass load increase is not approved by DEQ (PS #1 or PS #2), the WWTP will need to comply with stringent BOD5 and TSS concentration limits when discharging to the Molalla River during the winter months. The existing monthly average, weekly average, and daily maximum mass load limits are 160 lbs/day, 240 lbs/day, and 320 lbs/day, respectively. 

In the absence of a mass load increase, the 2017 BOD5/TSS concentration limits would be some of the most restrictive in Oregon, and the 2043 BOD5/TSS concentration limits would be some of the most restrictive in the United States. The concentration limits are attainable, but with high capex and opex. 

To achieve the stringent BOD5/TSS concentration limits, activated sludge technologies require tertiary filtration. The MBR process, without unit process additions, will comply with BOD5/TSS limits for future 2043 design conditions. 

During the evaluation of tertiary filtration systems, performance data was obtained and reviewed to determine the efficacy of tertiary filtration systems in achieving the mass load limits based on future flow conditions. Appropriately designed and operated, tertiary treatment system manufacturers can guarantee less than 4 to 5 mg/L TSS, with effluent performance data usually less than 2 to 3 mg/L TSS. Future TSS concentration limits, resulting from the existing mass load restrictions, are less than 4.5 mg/L TSS, and are therefore theoretically attainable with a relatively high confidence level. However, the BOD5/TSS concentration limits, without a mass load increase, are increasingly challenging and encroach on the performance capabilities of biological and tertiary treatment technologies. As an insurance policy, the existing effluent/recycled water storage lagoons could provide temporary storage in the event that the effluent quality exceeds permit requirements, with the aid of real-time process instrumentation. 

This section evaluates tertiary treatment alternatives for PS #1 and PS #2 conditions. Multiple options are available for tertiary filtration. The principal unit process options that are available for the removal of residual matter include: 

1. Depth filtration (Upflow Sand Filter)

2. Surface filtration (Disk Filter) 

3. Refurbish existing DAF units and gravel filters

4. Membrane filtration



Depth filtration consists of passing the liquid through a filter bed comprised of a granular or compressible filter medium. Surface filtration is the removal of particulate material suspended in a liquid by mechanical filtration through a sieve. Membrane filtration is accomplished by passing the liquid through a porous material to exclude particles ranging in size from 0.005 to 2 µm.

The performance of tertiary filtration systems is a function of the type of treatment technology that precedes tertiary filtration, mode of operation, biological floc strength, influent wastewater characteristics, hydraulic loading rate, and other factors. Tertiary filtration systems summarized herein are sized in accordance with state and federal reliability requirements. Tertiary filtration systems following SBRs are sized based upon the anticipated decant rate. Table 4.3.13 lists the design parameter assumptions for all tertiary filtration alternatives. 

TABLE 4.3.13

TERTIARY FILTRATION DESIGN PARAMETERS



		Parameter

		Value



		Peak Daily Flowrate, MGD 

		8.9



		Maximum Influent TSS, mg/L

		≤ 20



		Daily Average Influent TSS, mg/L

		≤ 10



		Maximum Effluent TSS, mg/L

		≤ 10



		Monthly Average Effluent TSS1, mg/L

		≤ 4 to 5





1. Process guarantee shall be included from manufacturer. 	 



Depth Filtration (Upflow Sand Filter)

With depth filtration, wastewater to be filtered is introduced into the bottom of the filter where it is distributed uniformly into a sand bed. The wastewater then flows upward through the moving sand. Clean filtrate exits from the sand bed, overflows a weir, and exits the filter. The sand particles, with trapped solids, are drawn downward into the inlet of an airlift device. A small volume of compressed air conveys the sand, solids, and water upwards. With the assistance of turbulent flow, impurities are scoured from the sand particles. At the top of the airlift, the dirty water spills over into the reject compartment. The sand has a higher settling velocity and is not carried out of the filter. The sand is reintroduced to the top of the filter bed, allowing for continuous operation of filtrate and reject water. 

Depth filtration following activated sludge process typically produce effluent in the range of 2 to 5 mg/L TSS and turbidity 0.5 to 4 NTU. For the condition that the mass load limits will remain as-is, an effluent TSS of less than 4 to 5 mg/L was targeted. 

Depth filtration has been around for decades and is a proven technology. The main operational problems associated with depth filtration are: 

1. Mudball formation



2. Buildup of emulsified grease



3. Development of cracks and contraction of the filter bed

4. Loss of filter media

5. Gravel mounding



Mudballs are an agglomeration of biological floc, dirt, and filter medium. They grow in mass, and often sink to the bottom of the filter bed. As they grow and accumulate more mass, they diminish filtration effectiveness. Loss of filter media can occur over time. Material is lost during backwashing. Gravel mounds can develop when the various layers of gravel are disrupted during excessive backwash flow rates. 



The cost estimate for an upflow sand filter alternative is provided in Table 4.3.14. Detailed cost estimates are included in Appendix C.



TABLE 4.3.14

UPFLOW SAND FILTER COST ESTIMATE



		Item

		Cost Estimate



		Construction Cost Estimate

		$2,861,000



		Annual O&M Estimate

		$34,931







Surface Filtration (Disk Filter)

Surface filtration involves the removal of particulate matter suspended in a liquid by passing the liquid through a filter material. Surface filter mediums typically have openings in the size range from 5 to 30 µm.

In surface filtration systems, the influent flows by gravity into the filter discs from the center drum. Solids are separated from the water by the filter media mounted on the two sides of the discs, which are partially submerged. With this arrangement, the solids are retained within the filter discs while only the clean water flows to the outside of the discs and into the collection tank. This allows for the effective removal of large solids and floatable material. 

Maintenance is reduced since there is no accumulation of solids in the tank. During normal operation, the discs remain static until the water level in the inlet channels rises to a specific point, which then automatically initiates the backwash cycle. The filtered effluent provides a perfect source of backwash water, eliminating the need for a separate source of cleaning water or an additional clean water collection tank. Clean effluent is pumped to the backwash spray header and nozzles, washing solids into the collection trough as the discs rotate. 

Surface filters will typically produce a filtrate with TSS less than 4 to 5 mg/L and turbidity less than 2 NTU. Surface filters, in comparison to depth filtration in filtering secondary effluent (Riess et al., 2001 and Olivier et al., 2003), perform as well or better than depth filtration in removing turbidity and the number and size of particles. Surface filtration systems were developed in the 1990s, and have a proven track record of performance. When compared to depth filtration, they provide a more compact footprint, low backwash requirements, and reduced operation and maintenance requirements. 

The cost estimates for a disk filter alternative is provided in Table 4.3.15. Detailed cost estimates are included in Appendix C.



TABLE 4.3.15

DISK FILTER COST ESTIMATE



		Item

		Cost Estimate



		Construction Cost Estimate

		$2,387,000



		Annual O&M Estimate

		$17,056







Rehabilitate Existing DAF Units and Gravity Sand Filters

With the objective of using as much of the existing equipment as possible in pursuit of system affordability, an evaluation of the ability to use the existing DAF units and sand filters was performed. 

First, the age of the existing systems was analyzed. One DAF was installed in 1980, and the other was installed in 2007. The average life-expectancy of the DAF units is less than 20 years. Hence, DAF #1 needs replaced. After ten years of continuous operation, DAF #2 is due for major upgrades.

In the event of the abandonment of the facultative lagoon process, considering the need for recycled water storage, and with the introduction of a new mechanical WWTP, the existing tertiary treatment processes are undersized for existing flows. Therefore, with a new mechanical WWTP, an expansion of the existing systems, DAF and gravity sand filters, would be required to process existing flows. 

The DAF units were originally designed for a total hydraulic capacity of 4 MGD. Mainly due to the solids loading (i.e. algae) from the facultative lagoons, the actual capacity of the units is historically considerably less than 4 MGD. Nevertheless, to process future peak daily flows, DAF #1 requires a complete overhaul or replacement, and additional DAF units are required to expand the capacity to future peak daily flow projections. 

The gravity sand filters were all installed in 2007, but also are only rated for a total flow of 4 MGD. To process future flows, additional units are required, and the existing filters must be rehabilitated or replaced. The ability of the DAF and gravity sand filters to achieve less than 4 to 5 mg/L TSS is also questionable.

In addition, the DAF and gravity sand filters do not include treatment systems for waste sludge. Waste sludge is currently conveyed to the aerated lagoon, and eventually accumulates in the inlet end of Lagoon #1.

The DAF units and gravity sand filters are operationally problematic. The units are undersized and would require major rehabilitation and additional units to process existing and future flows. The DAF units require daily oversight, and have a higher cost of ownership when compared to depth or surface filtration systems. The DAF and gravity systems do not include waste treatment systems. The DAF units are principally used for treating lagoon effluents containing algae and for low density particles that are difficult to remove by gravity settling. The applicability of DAF for post activated sludge residual solids removal is overkill and will result in unnecessarily high life-cycle costs.



Membrane Filtration

Membrane filtration involves the passage of wastewater, usually after biological treatment, through a thin membrane with the objective of removing particulate matter, pathogens, organic matter, and dissolved substances. Membrane filtration processes include Microfiltration (MF), Ultrafiltration (UF), Nanofiltration (NF), Reverse Osmosis (RO), dialysis, and Electrodialysis (ED). Microfiltration (0.08 to 2.0 µm) and UF (0.005 to 0.2 µm) are usually used for filtration of secondary effluent in place of depth or surface filtration. Different types of membranes are available, including: hollow fiber, tubular, and flat sheets. The MF and UF systems have both been used extensively for the filtration of effluent from conventional activated sludge facilities. 

Membrane filtration, in comparison to depth or surface filtration, remove large organic molecules, large colloidal particles, and many microorganisms. Membrane filtration systems have smaller footprint requirements, reduced labor requirements, and can reduce the amount of treatment chemicals needed. Disadvantages of membrane filtration, when compared to depth or surface filtration, includes: higher capex, higher energy consumption, requires periodic replacement of membranes, and flux rate can decline over time. Effluent quality from membrane filtration systems is a function of influent wastewater characteristics, but is typically less than 5 mg/L TSS and turbidity is less than 1 NTU. Due to the capital and operational costs of membrane filtration, and the peak flows in the City of Molalla, it is not considered a viable tertiary treatment alternative. 



Present Worth Analysis



Present worth cost comparisons for the tertiary treatment options are presented in Table 4.3.16 and Figure 4.3.9. Present worth costs are based on 3.2 % interest, and a 20 year term.



TABLE 4.3.16

PRESENT WORTH COSTS FOR TERTIARY TREATMENT ALTERNATIVES



		System

		Capital Cost Estimate

		Annual O&M

		Present Value O&M Estimate

		Total Present Worth



		Depth Filtration (Upflow Sand Filter) 

		$2,861,000

		$34,931

		$510,000

		$3,371,000



		Surface Filtration (Disk Filter)

		$2,387,000

		$17,056

		$249,000

		$2,636,000







FIGURE 4.3.9

PRESENT WORTH COSTS FOR TERTIARY TREATMENT ALTERNATIVES





Matrix Evaluation



A subjective matrix rating system was employed to compare the tertiary treatment alternatives. This rating system consists of a three-point scale; three being the best and one the worst. The ratings are subjective evaluations. Two or more alternatives may have the same rating for a particular parameter. The ratings for the matrix evaluation are summarized in Table 4.3.17.

The parameters that were considered are described as follows:

· Flexibility. The ability to adapt to highly variable flow conditions is an important parameter when evaluating tertiary treatment systems. The surface filtration (disk filter) option provides more flexibility due to the small footprint and expandability features. 



· Capacity. The proposed depth filtration and surface filtration options were sized based on influent flows and loads, and therefore have the same rated capacity. 



· Reliability. Operational requirements of the depth filtration option are more demanding than the disk filter option, thereby negatively impacting process variability and effluent quality stability. 



· Operability. The depth filtration system requires more operational oversight and has higher power consumption.



· Ability to Construct. The depth filtration option requires more equipment and a larger footprint. 



· Environmental Factors. The depth filtration option and the surface filtration option are designed to produce equivalent effluent quality, in compliance with NPDES Permit limits with a reasonably high confidence level. The depth filtration option involves greater power consumption. 



· Community Impact. No significant differences in community impact are readily apparent. 



TABLE 4.3.17

MATRIX EVALUATION OF TERTIARY TREATMENT ALTERNATIVES



		Parameter

		Depth Filtration

		Surface Filtration



		Flexibility

		2

		3



		Capacity

		3

		3



		Reliability

		2

		3



		Operability

		2

		3



		Ability to Construct

		1

		3



		Environmental Factors

		3

		3



		Community Impact

		3

		3



		Total

		16

		21







Tertiary Treatment System Recommendation



Reusing the existing DAF units and gravity sand filters introduces unknowns, additional risk, and considerable expense. The existing units would require major repairs and upgrades. To process future flows, additional DAF units and gravity sand filters are required. Anticipated life-cycle costs are estimated to be considerably greater than the other alternatives. Rehabilitation of the existing DAF and gravity sand filters is not recommended. Based on the capital cost estimate and annual O&M estimates for disk filtration and upflow sand filters, the anticipated life-cycle costs for the disk filtration option is the preferred alternative. The disk filtration option offers a more compact system and lower O&M requirements and costs. In the event that DEQ does not endorse a mass load increase (PS #1 and PS #2) commensurate with future flows, the disk filtration option is recommended. 

Biological and Tertiary Treatment System Present Worth Analysis



Many factors are involved in the selection of a suitable wastewater treatment process, including both economic and non-economic considerations. Upfront and long term costs are usually the primary factors in determining the most appropriate solution, with the understanding that all options under consideration will perform in compliance with permit requirements for the planning period. Economic evaluations should consider not only the initial capital cost of the facility, but the present value of the projected O&M costs as well. 



Present worth costs and comparisons for biological and tertiary treatment systems were analyzed for the various permit scenarios (PS #1, PS #2, PS #3, and PS #4). Biological and tertiary treatment system requirements are a function of whether or not a mass load increase is approved by DEQ. Therefore, two analyses were conducted; one for PS #1 and PS #2, and another for PS #3 and PS #4. 



Present Worth Analysis for PS # 1 and PS #2

Due to the outcome of the present worth analysis for PS #3 and PS #4, only a SBR with tertiary filtration and an MBR were evaluated for PS #1 and PS #2 conditions. The PS #1 and PS #2 analysis assumes that a mass load increase is not granted. Without a mass load increase, the resulting concentration limits prompt the need for tertiary filtration for the SBR option. Life-cycle cost comparisons for liquid stream treatment alternatives are summarized and presented in Table 4.3.18 and Figure 4.3.10. Present worth calculations are based on a 20 year term and 3.2% interest rate. 



TABLE 4.3.18

PRESENT WORTH COSTS

BIOLOGICAL & TERTIARY TREATMENT ALTERNATIVES

PS #1 AND PS #2



		System

		Capital Cost Estimate 

		Present Value O&M Estimate1 

		Salvage Value

		Total Present Worth



		SBR w/Tertiary Filter

		$9,094,000

		$2,578,000

		($50,000)

		$11,622,000



		MBR

		$12,610,000

		$4,796,000

		($50,000)

		$17,356,000





1. Includes reserve fund for short lived assets.































FIGURE 4.3.10

PRESENT WORTH COSTS 

BIOLOGICAL & TERTIARY TREATMENT ALTERNATIVES

PS #1 AND PS #2







Present Worth Analysis for PS # 3 and PS #4

With PS #3 and PS #4, no tertiary filtration is required to achieve concentration and mass load limits. Life-cycle cost comparisons for liquid stream treatment alternatives are summarized and presented in Table 4.3.19 and Figure 4.3.11. Present worth calculations are based on a 20 year term and 3.2% interest rate. 



TABLE 4.3.19

PRESENT WORTH COSTS

BIOLOGICAL TREATMENT ALTERNATIVES

PS #3 AND PS #4



		System

		Capital Cost Estimate 

		Present Value O&M Estimate1 

		Salvage Value

		Total Present Worth



		SBR

		 $6,707,000 

		 $2,329,000 

		 $(50,000)

		 $8,986,000 



		Conventional Activated Sludge 

		 $8,099,000 

		 $2,770,000 

		 $(50,000)

		 $10,819,000 



		Oxidation Ditch

		 $11,655,600 

		 $2,409,000 

		 $(50,000)

		 $14,014,600 



		MBR

		 $12,610,000 

		 $4,796,000 

		 $(50,000)

		 $17,356,000 





1. Includes reserve fund for short lived assets.























FIGURE 4.3.11

PRESENT WORTH COSTS 

BIOLOGICAL TREATMENT ALTERNATIVES

PS #3 AND PS #4





Matrix Evaluation



For the matrix evaluation, a rating system was employed to compare the alternatives. This rating system consists of a three-point scale; three being the best and one the worst. Two or more alternatives may have the same rating for a particular parameter. The ratings are subjective. The ratings for the matrix evaluation are summarized in Table 4.3.20. Table 4.3.21 lists additional comparison considerations. 

· Flexibility. Flexibility is an important characteristic of liquid stream alternatives, since large variations in flow may be encountered during the wet weather season. A SBR system eliminates the need for a return activated sludge system, since it is not needed in the process. The SBR system provides treatment and settling within a single tank, which is a distinct flexibility advantage over other considered alternatives. The hallmark of SBR design is its inherent flexibility of cyclic phasing. The cycle format can be easily modified at any time to offset changes in process conditions, influent characteristics or effluent objectives. The MBR and SBR with tertiary filtration options offer very high quality effluent (less than 4-5 mg/L BOD5/TSS). 



· Reliability. The oxidation ditch, conventional activated sludge, and the SBR are considered the most reliable, requiring less moving parts and simpler infrastructure. However, all processes were evaluated in accordance with complying with discharge permit requirements. 



· Operability. Each alternative uses equipment and processes that are familiar to the plant Operators. The oxidation ditch is considered to be the simplest to operate, but operational requirements of the SBR are similar to the oxidation ditch. The current WWTP staff has the required skill level for either operation.



· Ability to Construct. The oxidation ditch requires the largest amount of usable land and a larger footprint. The SBR is considered the simplest to construct. The MBR process is the most complicated system to install. 

· Environmental Factors. Each alternative poses equal potential for environmental impacts.



· Community Impact. There is no real difference between these options.



· Expandability. The SBR is the most expandable alternative, as common walls may be utilized for expansion.



TABLE 4.3.20

MATRIX EVALUATION OF LIQUID STREAM TREATMENT ALTERNATIVES



		Parameter

		SBR

		SBR with Tertiary Filtration

		Conventional Activated Sludge

		Oxidation Ditch

		MBR



		Flexibility

		3

		3

		2

		2

		3



		Reliability

		3

		3

		3

		3

		2



		Operability

		2

		2

		3

		3

		2



		Ability to Construct

		3

		3

		2

		2

		1



		Environmental Factors

		2

		2

		2

		2

		2



		Community Impact

		3

		3

		3

		3

		3



		Expandability

		3

		3

		1

		1

		2



		Total

		19

		19

		16

		16

		15



























































TABLE 4.3.21

COMPARISON OF LIQUID STREAM TREATMENT ALTERNATIVES



		Parameter

		SBR

		SBR with Tertiary Filtration

		Conventional Activated Sludge

		Oxidation Ditch

		MBR



		Effluent Quality

		Good

		Very Good

		Average

		Average

		Very Good



		Process Stability

		Very Good

		Very Good

		Average

		Average

		Very Good



		Pretreatment Requirement

		Influent Screening

		Influent Screening

		Influent Screening

		Influent Screening

		< 2 mm Fine Screen



		Secondary Clarification

		Aeration Basin Acts as Clarifier

		Aeration Basin Acts as Clarifier

		Separate Clarifier Needed

		Separate Clarifier Needed

		Clarifier Replaced by Membrane Filtration



		Operational Complexity

		Relatively Simple

		Relatively Simple

		Relatively Simple

		Relatively Simple

		Skilled Operations



		Reliability

		Very Good

		Very Good

		Average

		Average

		Very Good



		Capital Cost

		Low

		Moderately Low

		Average

		High

		Very High



		Operational Cost

		Low

		Moderately Low

		Average

		High

		Very High



		Space Requirement

		Low

		Moderately Low

		High

		Very High

		Low







Biological and Tertiary Treatment System Recommendation



Biological and tertiary treatment system recommendations are provided for if a mass load increase is DEQ approved, or if the existing mass load limits will remain in the NPDES Permit. 

Biological Treatment System Recommendation for PS #1 and PS #2

The results above indicate that the SBR with tertiary filtration is recommended based on both economic and non-economic considerations. A performance guarantee, with a reasonable confidence level, will be included with the SBR and tertiary filtration option, to guarantee compliance with the existing mass load limits when discharging to the Molalla River. 

Biological and Tertiary Treatment System Recommendation for PS #3 and PS #4

The results above indicate that the SBR is recommended based on both economic and non-economic considerations. A SBR facility will reliably produce high quality effluent (less than 10/10 mg/L BOD5/TSS), is a proven technology, and offers the lowest life-cycle cost. 



Disinfection Improvements

When discharging to the Molalla River outfall, the monthly E. coli geometric mean may not exceed 126 organisms per 100 mL; and no single sample may exceed 406 organisms per 100 mL. The new WWTPs disinfection systems will disinfect the effluent to Class A and B standards. This gives the City flexibility to amend the Recycled Water Use Plan, if desired in the future, to increase the land available for land application of recycled water, with respect to disinfection requirements only. Class A and B recycled water must not have Total Coliform exceed; a median of 2.2 Total Coliform organisms per 100 mL, based on results of the last seven days that analyses have been completed, or 23 Total Coliform organisms per 100 mL in any two consecutive samples. Disinfection system recommendations are identical regardless of permit conditions.

Four alternatives were evaluated for disinfection of effluent/recycled water: 

1. No-Action



2. Chlorine disinfection with dechlorination.



3. Year-round Ultraviolet (UV) disinfection.



4. Summertime chlorine disinfection and wintertime UV disinfection.

In accordance with DEQ reliability requirements, the disinfection systems summarized in this section are sized for peak hourly flow, peak daily flow, and average dry weather flow. Two units are required for redundancy, and operation in series is recommended. 



TABLE 4.3.22

DISINFECTION SYSTEMS DESIGN PARAMETERS1



		Parameter

		Value



		Peak Hourly Flowrate, MGD 

		12.48



		Peak Daily Flowrate, MGD

		8.91



		Average Dry Weather Flow, MGD

		1.9





1. Flow equalization will occur upstream of disinfection systems, and limit the peak flow 

to 8.91 MGD. Disinfection systems following SBR are sized for peak decant rate. 



For UV systems, sizing is based on a minimum UV dose of 30 mJ/cm2 at peak hour flow with all units operational, or at max dry weather flow with the largest unit offline, whichever results in the larger design. UV transmittance and intensity meters are required, per DEQ guidelines. 



For chlorine based disinfection systems, minimum chlorine contact times, based on DEQ guidelines, are 15 minutes at Peak Instantaneous Flow (PIF) and 20 minutes at Peak Daily Average Flow (PDAF) and 60 minutes at the Average Dry Weather Flow (ADWF), whichever results in the greater treatment capacity. For chlorine contact basins, a minimum length to width ratio of 40:1 is required. 

Alternatives



No-Action

With this alternative the effluent will continue to be disinfected via the existing tablet chlorination system and chlorine contact time will occur in the chlorine contact basin and effluent/recycled water force main. The chlorine contact basin is 67,500 gallons, and has a length to width ratio of 1:1. There is no baffling in the basin to prevent short circuiting, nor is there complete redundancy in accordance with DEQ regulations. Short circuiting will continue to occur in the chlorine contact basin. 



The existing tablet chlorination system is able provide adequate disinfection in accordance with discharge requirements, but only because flow equalization occurs in the facultative/storage lagoons, and additional contact time is provided in the effluent/recycled water force main. Without the aid of flow equalization upstream of the disinfection process, the existing tablet chlorination system is undersized for existing and future flows. 



Tablet chlorination uses a harmful chemical with stringent safety requirements, risk management, and hazardous training and reaction protocol. The disinfection system also has unreasonably high operational costs and oversight requirements. Calcium hypochlorite also loses its strength when stored, and because it must be dissolved before being used, introduces difficulties for large installations. Calcium hypochlorite is generally limited to small installations, where handling is relatively easy for Operators. 



Hypochlorite Disinfection System

This alternative consists of the injection of a Hypochlorite Solution (HS) into the effluent at an appropriate dosage. Hypochlorite solution is either purchased in bulk and stored onsite in tanks, or is manufactured by On-Site Generation (OSG) as an oxidant solution. It is acquired as a liquid in the form of sodium hypochlorite (NaOCl), which is bleach. It may be obtained in bulk delivery. In this form it is available in concentrations of 12.5% and 15%. Sodium hypochlorite decomposes during storage. The rate of decomposition is impacted by concentration, temperature, pH, light, and the presence of metallic contaminants in the solution. In general, 12.5% sodium hypochlorite should be stored for no more than 30 to 60 days. The solution strength will decrease by 20% over 30 days at 80 degrees Fahrenheit (F).

Sodium hypochlorite may also be generated onsite from the electrolysis of salt, (NaCl). In this form it is available in concentrations of approximately 0.7% to 0.9%. The process of onsite generation uses salt, water, and power to create a chlorine-based disinfectant (or oxidant), thereby eliminating the transport and storage of hazardous chemicals. The salt feedstock is fully converted, resulting in negligible addition of sodium to the treated water and no negative impact to irrigated landscapes. A disadvantage of onsite generation systems is that they are more complex and have high power consumption. 

A hypochlorite solution or OSG oxidant solution is typically injected directly into the effluent stream as it enters a new chlorine contact basin. Sodium hypochlorite reacts with water to form hypochlorous acid and sodium hydroxide. Once chlorine is injected into the flow stream and mixed, the effluent is conveyed into a chlorine contact basin. This is a tank designed to provide adequate detention time (contact time) to assure thorough reaction of chlorine to pathogens. The chlorine contact basin design is of critical importance to maximize the detention time through the basin, and minimize short-circuiting. Baffling within the basins helps minimize short circuiting and aids in mixing.

Typically when a WWTP uses bulk sodium hypochlorite, dechlorination with bulk sodium bisulfite (NaHSO3) or sulfur dioxide is required. Sodium hypochlorite is typically delivered by tanker truck and stored in bulk tanks as a concentrated aqueous solution. Common delivery concentration is 38% sodium bisulfite. This concentrated solution is either diluted in mixing tanks and then fed to the system with metering pumps or fed directly with metering pumps. Since sodium bisulfite is a liquid solution, it is considered safer than sulfur dioxide, and the storage and feed systems are relatively simple. 

The chlorine contact basin, a serpentine plug flow structure, would be divided into two halves, for redundancy, so that one half could be used while the other is out of service for maintenance. The tank would also include flexibility to operate both halves in series. Sufficient chlorine contact volume would provide 15 minutes at Peak Instantaneous Flow (PIF) and 20 minutes at Peak Daily Average Flow (PDAF) and 60 minutes at the Average Dry Weather Flow (ADWF). 

During the summer months, when recycled water is land applied, recycled water will be stored in the existing lagoons (and expansion lagoons for PS #1, PS #2, and PS #3), and serve as open storage ponds. Only highly secondary treated and disinfected effluent will be conveyed to the storage pond(s), thereby inhibiting offensive growth. With that said, chlorine residual can have a positive impact on storage pond water quality. Table 4.3.23 lists the advantages and disadvantages associated with sodium hypochlorite disinfection.

TABLE 4.3.23

ADVANTAGES AND DISADVANTAGES



		Advantages

		Disadvantages



		Improved Operator safety when compared to gaseous chlorine systems.

		Disadvantages of bulk purchasing of HS are cost and storage. For affordability, large volumes should be purchased. 



		Proven technology. Reliable and flexible.

		OSG require soft water for generation of the disinfectant solution. Soft water, however, causes electrochemical cells to develop scales over time, impeding the ability of the cells to generate chlorine, which could eventually destroy the electrodes.



		OSG systems produce a non-hazardous oxidant solution due to the lower chlorine concentration.

		HS strength degrades over time.



		OSG systems typically produce a disinfection solution at a much lower long-term cost than the purchase of HS.

		Good ventilation is required.



		Chlorine residual is effective in reducing biofilm deposits on pipe walls and improves recycled water quality.

		Organic compounds, depending on their chemical structure, that comprise BOD5 and COD can exert a chlorine demand.



		

		Chlorine reacts with organic constituents in wastewater to produce byproducts some of which are known to be carcinogenic.







Table 4.3.24 and 4.3.25 summarize the cost estimate for constructing a hypochlorite disinfection system, both with and without onsite generation. Detailed cost estimates are included in Appendix C. The total present worth estimate assumes a 20 year term and 3.2% interest.



TABLE 4.3.24

HYPOCHLORITE DISINFECTION COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$1,729,000



		Annual O&M 

		$45,274



		Total Present Worth

		$2,390,000















TABLE 4.3.25

HYPOCHLORITE DISINFECTION WITH OSG COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$2,169,000



		Annual O&M 

		$33,577



		Total Present Worth

		$2,659,000







UV Disinfection System

Ultraviolet disinfection (UV) is a process by which ultraviolet energy is introduced into water or wastewater for the destruction of microorganisms. An ultraviolet system would consist of a concrete or stainless steel channel, ultraviolet lighting banks and weirs or weighted control gates to ensure that the lighting banks are always submerged. 

The effectiveness of this process is dependent upon the penetration of the UV rays into water. Wastewater characteristics such as transmittance, suspended solids concentration, and presence of constituents that can absorb UV light decrease the intensity of light within the reactor and hence adversely affect performance. 

The amount of UV light energy applied to water flowing through a UV reactor is called the dose rate, and is expressed in units of μW·s/cm2, mW·s/cm2, or mJ/cm2. UV dose varies throughout a UV reactor as a function of equipment design, equipment maintenance, water quality, and reactor hydraulics. For summertime compliance with the Total Coliform discharge limits, a UV disinfection dose of 100 mJ/cm2 is required. For wintertime compliance, a UV disinfection dose of 30 mJ/cm2 is required. Table 4.3.26 lists preliminary design data for a UV system. 



TABLE 4.3.26

UV DISINFECTION SYSTEMS PRELIMINARY DESIGN DATA



		Item

		Value



		Number of Reactors

		1



		Type

		Low Pressure



		Number of Banks/Reactor

		6



		Number of Lamps

		96



		UV Transmittance, % UVT

		65



		UV Disinfection Dose (summer), mJ/cm2

		100







The key advantages of UV disinfection are that no residual is left in the treated effluent that could affect aquatic life in the receiving waters, and there are no hazardous materials for Operators to handle. The retention time required to achieve disinfection ranges from a few seconds compared to several (greater than 30) minutes for chlorine disinfection. This eliminates the need for large chlorine contact chambers, thereby reducing the required footprint and cost of installation. A disadvantage is that the performance of UV disinfection can be affected by characteristics of the wastewater stream such as color, suspended and colloidal solids, and chemical compounds (e.g. iron). Another disadvantage in association with pond storage of UV-treated effluent is the lack of chlorine residual. 

The main components of a UV disinfection system include mercury arc lamps, a reactor, and ballast. The source of UV radiation is either from low-pressure or medium-pressure mercury arc lamps. The optimum wavelength to effectively inactivate microorganisms is in the range of 250 to 270 nanometers (nm). Low-pressure lamps, which are mostly used at small facilities, emit essentially monochromatic light at a wavelength of 253.7 nm. Medium-pressure lamps are generally used for large facilities and have approximately 15 to 20 times the germicidal UV intensity of low-pressure lamps. However, the medium-pressure lamps are more costly and operate at higher temperatures with higher energy consumption. 

Other differences between low-pressure and medium-pressure lamp systems include methods of installation and cleaning. Low-pressure lamp systems are installed in concrete or fabricated steel open channels. Medium-pressure systems can either be installed in open channels or closed vessels (horizontal or vertical). Automatic lamp cleaning is possible with medium lamp systems, which reduces the labor costs as compared to manual cleaning for low-pressure systems. The advantages and disadvantages of year-round UV are summarized in Table 4.3.27.

TABLE 4.3.27

ADVANTAGES AND DISADVANTAGES



		Advantages

		Disadvantages



		UV does not create any disinfection byproducts and can disinfect chlorine-resistant microorganisms like Cryptosporidium and Giardia.

		No chlorine residual that could discourage algae growth in recycled water storage ponds.



		Lowest life-cycle cost for wintertime disinfection. Capital and operational costs are higher for summertime Total Coliform dose.

		Performance of UV disinfection is negatively influenced by color, suspended and colloidal solids, and chemical compounds present in the effluent.



		Disinfection not affected by temperature or pH.

		Electrical Consumption







Table 4.3.28 summarizes the capital and O&M cost estimate for a UV disinfection system, assuming year-round design and operation. Detailed cost estimates are included in Appendix C. The total present worth estimate assumes a 20 year term and 3.2% interest.



TABLE 4.3.28

UV DISINFECTION COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$1,622,000



		Annual O&M 

		$48,362



		Total Present Worth

		$2,328,000







Combined HS and UV Disinfection System

The fourth alternative is the application of UV disinfection in the wintertime when discharging to the Molalla River, and either a HS or OSG during the summertime, when recycled water is land applied. During the summertime, the HS or OSG disinfection solution would be injected directly into the recycled water storage pond(s), thus eliminating the need for the chlorine contact chambers. 

By relying on UV disinfection in the winter months, this solution also allows a considerable reduction in the UV disinfection dose, and corresponding capex and opex, because the UV system would only operate during the winter months and therefore would only have to comply with the less restrictive E. coli limits. The disinfection dose for wintertime E. coli compliance is 30 mJ/cm2, and facilitates a considerable reduction in the size and power consumption costs of the UV system. The advantages and disadvantages of a combined HS and UV disinfection system are summarized in Table 4.3.29.



TABLE 4.3.29

ADVANTAGES AND DISADVANTAGES



		Advantages

		Disadvantages



		Capitalize on benefits of chlorine disinfection for summertime recycle water, and UV disinfection for wintertime surface water discharge.

		Operation and maintenance costs of two disinfection systems.



		Mitigate some algae growth in storage pond.

		



		Smaller UV disinfection system, when sized for E. coli limits associated with wintertime discharge to the Molalla River.

		



		No chemical residual when discharging to the Molalla River.

		







Table 4.3.30 summarizes the capital and O&M cost estimate for a combination HS and UV disinfection system. Detailed cost estimates are included in Appendix C. Present worth costs are based on 3.2 % interest, and a 20 year term.



TABLE 4.3.30

COMBINED HS AND UV DISINFECTION COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$1,460,500



		Annual O&M 

		$41,364



		Total Present Worth

		$2,064,500







Present Worth Analysis



Present worth cost comparisons for the disinfection options are presented in Table 4.3.31 and Figure 4.3.12. Present worth costs are based on 3.2 % interest, and a 20 year term.



TABLE 4.3.31

PRESENT WORTH COSTS FOR DISINFECTION ALTERNATIVES



		System

		Capital Cost Estimate 

		Annual O&M

		Present Value O&M Estimate 

		Total Present Worth



		Year Round HS 

		$1,729,000

		$45,274

		$661,000

		$2,390,000



		Year Round OSG

		$2,169,000

		$33,577

		$490,000

		$2,659,000



		Year Round UV

		$1,622,000

		$48,362

		$706,000

		$2,328,000



		HS and UV

		$1,460,500

		$41,364

		$604,000

		$2,064,500























FIGURE 4.3.12

PRESENT WORTH COSTS FOR DISINFECTION ALTERNATIVES





Matrix Evaluation



A subjective matrix rating system was employed to compare the alternatives. This rating system consists of a three-point scale; three being the best and one the worst. These ratings are subjective evaluations. Two or more alternatives may have the same rating for a particular parameter. The ratings for the matrix evaluation are summarized in Table 4.3.32.

The parameters that were considered are described as follows:

· Flexibility. Flexibility is an important characteristic of disinfection alternatives, since large variations in flow may be encountered during the wet weather season and effluent storage is required during the summertime. Hypochlorite solution (or OSG) disinfection is effective and easily adjusted for varying conditions. The UV disinfection systems can also vary the dose based on flows and water chemistry. The combination UV/HS option offers considerable flexibility by offering a low cost UV option for wintertime flows, and chlorine disinfection for summertime Total Coliform limits. 



· Capacity. Hypochlorite disinfection may be easily adjusted for varying flow rates. The UV systems can also adjust the dosage based upon real-time demands. 



· Reliability. UV disinfection is reliable, but effectiveness of UV systems is dependent upon the effluent turbidity and flow rate. Chlorine disinfection is proven and reliable, but can be influenced by chemical structure of BOD5 and Chemical Oxygen Demand (COD).



· Operability. A UV system requires more operational oversight and cleaning, but the chemical costs associated with hypochlorite systems are comparatively high. Hypochlorite solution disinfection requires more testing. The UV dose for summertime achieving Total Coliform compliance is high, resulting in high capital and operational costs. 



· Ability to Construct. Wintertime hypochlorite (or OSG) disinfection requires the construction of a dual channel chlorine contact chamber. A chlorine contact chamber has baffling, interior concrete channel walls, requires twice the size due to redundancy and is therefore more difficult to construct. The UV and OSG systems are more sophisticated, also requiring more effort during construction. A UV system is compact and the easiest to construct.



· Environmental Factors. Hypochlorite disinfection systems are increasingly scrutinized regarding their impact on the environment, including byproducts produced and potential residuals in receiving streams. However, hypochlorite based systems with chlorine residual help control algae growth and vectors in the storage ponds. The UV systems do not require chemical handling and effluent is considered more environmentally friendly to receiving streams.



· Community Impact. The UV systems have fewer impacts to the community, as discussed in environmental factors section (above).



TABLE 4.3.32

MATRIX EVALUATION OF DISINFECTION ALTERNATIVES



		Parameter

		HS or OSG Disinfection

		UV

Disinfection

		OSG/UV

Disinfection

		HS/UV

Disinfection



		Flexibility

		3

		3

		3

		3



		Capacity

		3

		3

		3

		3



		Reliability

		3

		3

		2

		3



		Operability

		2

		2

		2

		3



		Ability to Construct

		2

		3

		2

		2



		Environmental Factors

		2

		3

		3

		3



		Community Impact

		2

		2

		3

		3



		Total

		17

		19

		18

		20







Disinfection System Recommendation



Year-round HS or OSG disinfection is not considered a viable option due to estimated capital and O&M costs, as well as the land area required for redundant chlorine contact basins. Life-cycle costs for year-round UV disinfection and a combination HS/UV solution are somewhat similar. The HS/UV option provides the added benefit of having a positive impact on water quality of the storage pond(s). The recommended alternative is the combination HS/UV option. The UV disinfection during the wintertime and chlorine disinfection during the summertime offer a low cost option for wintertime E. coli compliance with UV and summertime Total Coliform compliance (Class A or B recycled water standards) with chlorine. 

Effluent Pump Station Expansion

The effluent pump station houses two vertical turbine pumps with a total capacity between 500 and 7,000 gpm. The pumps were installed in 2000 and are approaching the end of their design life. The effluent pump station is also designed with provisions to add a third pump in the future. The effluent pump station is rated for a peak capacity of 10.1 MGD. By using the existing aerated lagoon as an influent flow equalization basin, the effluent pump station is adequately sized based on existing and projected 2043 flows. The two existing pumps will be replaced and a third pump will be added for redundancy purposes. The estimated construction cost for installing two new pumps and adding an additional pump is $697,000.



Standby Power

With the new WWTP, a new standby generator is required to provide power sufficient to provide full treatment during a power outage. The new generator would be sized and the electrical system would be designed such that the new SBR and disinfection systems would be powered by the new generator. The new generator will be designed so that all wastewater treatment processes required to meet effluent limitations are powered. The existing 750 kW generator is approaching the end of its useful life, and will therefore be replaced and provide power to the effluent pump station, influent screen, and new grit removal system.

Preliminarily, a 500 kW generator is required for the new facilities. The assumptions for cost estimating presume that the new generator is pad-mounted in a self-contained and sound-attenuated enclosure. The capacity of the standby generator is based on requirements from similarly sized projects. A more detailed evaluation of the generator sizing should be conducted during predesign. The estimated constructed cost for installing a new 500 kW generator is $250,000. The estimated construction cost to install a new 750 kW generator is $350,000.

WWTP Site Facilities



A new Controls Building will be required to house the blowers and controls for the new WWTP, including biosolids management controls and systems. The existing laboratory will also be remodeled and undergo improvements. Table 4.3.33 summarizes WWTP site facilities cost estimate. 



TABLE 4.3.33

WWTP SITE FACILITIES COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$1,170,000







Recycled Water Storage 



Adequate storage and equalization is critical to accomplish summertime irrigation objectives and avoid discharging to the Molalla River in accordance with permit requirements. The liquid storage and equalization volume available within the existing lagoons is severely limited, partly because the facultative lagoons currently serve the dual purpose of operating as facultative lagoons and storage basins.

The future volume required for recycled water storage is highly dependent on the pending permit modification applications. Independent of any permit modifications, upon commissioning of the new WWTP, the existing facultative lagoons will serve as recycled water storage. A total of 98 MG of storage will become available. 

During the summer months, the storage ponds (i.e. existing facultative/storage lagoons) will receive disinfected effluent from the WWTP. Recycled water will be stored in the ponds, before eventually being conveyed to the effluent pump station, as needed, based on land application plans for each recycled water site. 

The upgrades to the existing facultative lagoons will require lining with a new hypalon liner, and dike stabilization to address dike erosion that compromises the integrity of the ponds. Table 4.3.34 summarizes the construction cost estimate for recycled water storage improvements related to the existing Lagoons #1 and #2. The accumulated solids within the lagoons will be removed prior to converting the ponds to recycled water storage. Cost estimates for dredging and disposing of lagoon solids are estimated in Section 4.4. 

TABLE 4.3.34

RECYCLED WATER STORAGE POND IMPROVEMENTS (LAGOON #1 & #2)

COST ESTIMATE



		Item

		Cost Estimate



		Lagoon #1 and #2 Dike Stabilization & Improvements

		$3,348,857







A water balance for the recycled water storage system requirements was prepared for each permit scenario, based on the following criteria:



· Future dry weather flows.



· Precipitation data derived from the City of Molalla’s National Oceanic and Atmospheric Administration (NOAA) station.



· Evaporation data based on historical means for Corvallis in the Climatology Handbook (1969).



For PS #4, the existing Lagoons #1 and #2 provide adequate storage capacity to satisfy a water balance. However, if the permit is not modified, in whole or part, additional recycled water storage is required. For PS #1, PS #2, and PS #3, recycled water storage systems will be expanded by constructing ponds, sized to satisfy a water balance for each permit scenario. The new storage ponds will be located immediately west of the existing Lagoons #1 and #2, at 12329 S Hwy 211. The tax lot is 55 acres, and provides the acreage necessary for PS #1, PS #2, or PS #3. For planning purposes, the entire 55 acres will be purchased for PS #1, PS #2, or PS #3. The topography permits gravity flow from the proposed new WWTP to the recycled water expansion ponds, and gravity flow to the existing effluent pump station. A preliminary hydraulic profile is included in subsequent sections for planning level purposes. 



A preliminary process schematic depicting recycled water storage expansion systems for PS #1 to PS #3 is provided in Figure 4.3.13. A preliminary process schematic illustrating recycled water systems for PS #4 is provided in Figure 43.14. Subsequent sections outline specific recycled water storage improvements for each permit scenario. 



FIGURE 4.3.13

RECYCLED WATER STORAGE EXPANSION PROCESS SCHEMATIC

PS #1, PS #2 & PS #31

Recycled Water / Effluent (Summer Months)

Lagoon #1

Lagoon #2

Expansion Pond(s)

Effluent Pump Station

Recycled Water Irrigation







1. Some recycled water/effluent will be stored in the existing lagoons (i.e. recycled water storage ponds) and eventually discharged to the Molalla River during the winter months.





FIGURE 4.3.14

RECYCLED WATER STORAGE PROCESS SCHEMATIC

PS #41



Recycled Water / Effluent (Summer Months)

Lagoon #1

Lagoon #2

Effluent Pump Station

Recycled Water Irrigation



1. Some recycled water/effluent will be stored in the existing lagoons (i.e. recycled water storage ponds) and eventually discharged to the Molalla River during the winter months. 



Recycled Water Storage PS #1



Permit Scenario #1 is the most restrictive condition and requires a significant expansion to recycled water storage and irrigation systems. With this scenario (PS #1), a large expansion to the recycled water storage systems is required. Recycled water storage systems must be sized to store the majority of flows during May and October, due to unfavorable conditions for the application of recycled water. Design assumptions assume that the storage systems will allocate satisfactory volume for maximum month dry weather flows, typically occurring in May. Additionally, because it would amplify stress onto the Molalla River outfall and mass load limits, this condition prohibits the ability to store excess flows that accumulate in recycled water storage systems (during the summary months) for eventual discharge into the Molalla River during the winter months. 



A total of 35 additional acres (approximate total pond surface area), allocated for the purpose of recycled water storage, is necessary to accommodate water balance requirements during the planning period. Table 4.3.35 lists recycled water storage requirements for PS #1. A cost estimate is provided in Table 4.3.36. A water balance summarizing this condition (PS #1) is provided in Appendix D.



TABLE 4.3.35

RECYCLED WATER STORAGE POND REQUIREMENTS (PS #1)



		Item

		Value



		Existing Recycled Water Storage, Acres

		25



		Additional Recycled Water Storage Required, Acres

		35



		Total Storage Capacity, MG

		235



		Available Surge Capacity, MG

		176







Cost estimates include land acquisition for storage systems, access road, inlet/outlet structures, lining, earthwork, drainage, fencing, and ancillary systems. 



TABLE 4.3.36

RECYCLED WATER STORAGE POND IMPROVEMENTS (PS #1)

COST ESTIMATE



		Item

		Cost Estimate



		Lagoon #1 and #2 Dike Stabilization & Improvements

		$3,348,857



		Recycled Water Storage Expansion Systems

		$13,478,000



		Total

		$16,826,857










FIGURE 4.3.15

RECYCLED WATER STORAGE POND PRELIMINARY SITE PLAN: PS #1






Recycled Water Storage PS #2



If a mass load increase is not approved, but discharge to the Molalla River is allowed during the summer months when conditions allow, additional recycled water storage is required, but the amount is less than condition PS #1. This is in addition to converting the existing facultative Lagoons #1 and #2 to recycled water storage ponds. This condition assumes that the adjacent 55 acre parcel will be purchased to provide acreage needed for expansion systems. A total of 10 acres (approximate total pond surface area) is required. Table 4.3.37 lists recycled water storage requirements for PS #2. A cost estimate is provided in Table 4.3.38. A water balance summarizing this condition (PS #2) is provided in Appendix D.



TABLE 4.3.37

RECYCLED WATER STORAGE POND REQUIREMENTS (PS #2)



		Item

		Value



		Existing Recycled Water Storage, Acres

		25



		Additional Recycled Water Storage Required, Acres

		10



		Total Storage Capacity, MG

		137



		Available Surge Capacity, MG

		103







TABLE 4.3.38

RECYCLED WATER STORAGE POND IMPROVEMENTS (PS #2)

COST ESTIMATE



		Item

		Cost Estimate



		Lagoon #1 and #2 Dike Stabilization & Improvements

		$3,348,857



		Recycled Water Storage Expansion Systems

		$4,356,000



		Total

		$7,704,857










FIGURE 4.3.16

RECYCLED WATER STORAGE POND PRELIMINARY SITE PLAN: PS #2 & PS #3




Recycled Water Storage PS #3



If a mass load increase is approved, but discharge to the Molalla River is not allowed between May 1 and October 31, as per the existing NPDES permit, then additional recycled water storage is required. Recycled water storage expansion requirements are identical to PS #2. Table 4.3.39 lists recycled water storage requirements for PS #3. A cost estimate is provided in Table 4.3.40. A water balance summarizing this condition (PS #3) is provided in Appendix D.



TABLE 4.3.39

RECYCLED WATER STORAGE POND REQUIREMENTS (PS #3)



		Item

		Value



		Existing Recycled Water Storage, Acres

		25



		Additional Recycled Water Storage Required, Acres

		10



		Total Storage Capacity, MG

		137



		Available Surge Capacity, MG

		103







TABLE 4.3.40

RECYCLED WATER STORAGE POND IMPROVEMENTS (PS #3)

COST ESTIMATE



		Item

		Cost Estimate



		Lagoon #1 and #2 Dike Stabilization & Improvements

		$3,348,857



		Recycled Water Storage Expansion Systems

		$4,356,000



		Total

		$7,704,857







Recycled Water Storage PS #4



If DEQ allows a mass load increase commensurate with Willamette Basin standards and future flows, and also allows discharge to the Molalla River, when river conditions allow, typically permitting discharge to the Molalla River to occur in May, the existing Lagoons #1 and #2 provide adequate storage for the planning period. 



With PS #4, after the new WWTP is constructed, the existing facultative lagoons will be used to store recycled water. A total of 98 million gallons of storage will be provided. With a mass load increase associated with the Molalla River outfall, and conditional discharge allowance in May, converting the existing facultative/storage lagoons to recycled water storage satisfies recycled water storage requirements for the planning period. Dike stabilization improvements are, however, required to stabilize the dikes to maintain the integrity of the berms. Lining with a hypalon liner, along with improvements to the transfer piping are also required.



Table 4.3.41 lists recycled water storage requirements for PS #4. A cost estimate is provided in Table 4.3.42. A water balance summarizing this condition (PS #4) is provided in Appendix D.















TABLE 4.3.41

RECYCLED WATER STORAGE POND REQUIREMENTS (PS #4)



		Item

		Value



		Existing Recycled Water Storage, Acres

		25



		Additional Recycled Water Storage Required, Acres

		0



		Total Storage Capacity, MG

		98



		Available Surge Capacity, MG

		73







TABLE 4.3.42

RECYCLED WATER STORAGE POND IMPROVEMENTS (PS #4)

COST ESTIMATE



		Item

		Cost Estimate



		Lagoon #1 and #2 Dike Stabilization & Improvements

		$3,348,857







Recycled Water Storage Summary



A summary of the recycled water storage requirements for the various permit scenarios (PS #1, PS #2, PS #3, and PS #4) is provided in Table 4.3.43, below. 



TABLE 4.3.43

RECYCLED WATER STORAGE REQUIREMENTS1 



		Item

		Permit Scenario



		

		PS #1

		PS #2

		PS #3

		PS #4



		Facultative Lagoon #1 and #2 (MG)

		98

		98

		98

		98



		Facultative Lagoon #1 and #2 (Acres)

		25

		25

		25

		25



		Recycled Water Storage Expansion (MG)

		137

		39

		39

		0



		Recycled Water Storage Expansion (Acres)

		35

		10

		10

		0



		Total Volume (MG)

		235

		137

		137

		98



		Total Acreage Required (Acres)

		60

		35

		35

		25





                        1. Lagoon area is based on actual surface area of water surface at average depth.



Discharge Monitoring Station 

The discharge monitoring station piping is capacity limited, and causes backups during high flows. Improvements are required to increase the peak conveyance capacity. Additional piping, along with valves, flow meter, electrical and controls will be installed. Table 4.3.44 summarizes the construction cost estimate for discharge monitoring station improvements.



TABLE 4.3.44

DISCHARGE MONITORING STATION IMPROVEMENTS

COST ESTIMATE



		Item

		Cost Estimate



		Construction

		$415,000









4.4	Biosolids Treatment, Storage and Disposal Alternatives

Biosolids refers to any sludge that has been stabilized to meet the criteria in the U.S. Environmental Protection Agency’s 40 CFR 503 regulations and can be used beneficially. The sources of sludge generated at a treatment plants varies according to the type facility and mode of operation. The primary sources of sludge from wastewater treatment plants include primary sedimentation and waste activated sludge. 

Management of solids from WWTPs includes several processes: sludge treatment, volume reduction by thickening or dewatering, sludge storage, and disposal. All components must adhere to standards set forth in the Code of Federal Regulations (40 CFR Part 503). Biosolids management costs can represent a significant expenditure at WWTPs, and therefore require thorough analysis to select suitable and low life-cycle cost alternatives. 

At the existing WWTP, sludge is collected in the lagoons, primarily the inlet end of Lagoon #1, where it undergoes anaerobic digestion and gravity thickening over long detention times. Biosolids are periodically removed; infrequently due to difficulties with dredging and disposal. Portions of biosolids were removed in 1999, 2010, 2016, and 2018. The existing infrastructure used for biosolids treatment, storage, and disposal is inadequate based on current and future loads. 

The evaluation of the biosolids management systems is based on the recommendation for the liquid stream treatment alternatives and is recommended for all permit scenarios (PS #1 – PS #4). The various biosolids management alternatives evaluated included:

1. Facultative sludge lagoon



2. Aerobic digestion and sludge drying beds



3. Aerobic digestion and dewatering press 



4. Aerobic digestion with Membrane Thickener (MBT) and dewatering press



5. Aerobic digestion and tank storage



6. Anaerobic digestion and dewatering press 



Sizing of biosolids management systems is based on the minimum mean cell residence time determined by the following formula: (Time @ TC)/(40d) = 1.08(2—T). This evaluation utilizes a 60-day mean residence time for comparison purposes. Selection of the most viable biosolids stabilization alternative is dependent upon the selected ultimate use and disposal of the biosolids. The following is a discussion of the biosolids stabilization and ultimate use/disposal alternatives.



Lagoon Dredging and Biosolids Disposal

Lagoon #1 has a considerable amount of accumulated sludge that occupies biological capacity and limits recycled water storage capacity. Lagoon dredging, dewatering, and disposal are recommended immediately and eventually as part of future WWTP improvements. 

Since the City does not have satisfactory dredging and dewatering equipment, procuring the services of a dredging company is recommended. Desludging of the lagoons requires that the quantity and characteristics of sludge be determined, the selection of a suitable land application site (or other DEQ approved disposal method), and the procurement of the services of a lagoon dredging and disposal company. 

Based on sludge judge measurements pulled in December 2017, there is approximately 150,000 gallons of solids (2 to 4% dry solids) in the aeration basin. Aeration basin solids are a mixture of vactor truck spoils, grit, raw wastewater solids, DAF backwash, and gravity sand filter backwash. 

The majority of solids at the WWTP settle, and are anaerobically digested, in Lagoon #1. Based on sludge judge measurements taken in February 2018, there is approximately 27 MG of solids in Lagoon #1. Sludge judge measurements were taken from Lagoon #2 in March 2018. The total estimated volume of solids in Lagoon #2 is 3.5 MG, based on an estimated average 0.75 ft sludge depth. The total volume of biosolids currently residing in Lagoons #1 and #2 is approximately 30.5 MG. Based on available data, the solids concentration in Lagoon #1 is between 4 and 11%. The estimated average solids concentration in Lagoon #2 is estimated at about 2.5 to 3%. Table 4.4.1 summarizes the estimated volume and dry tons of solids in the aerated lagoon and facultative lagoons. 



TABLE 4.4.1

LAGOON BIOSOLIDS ESTIMATES



		Item

		Amount



		Aeration Basin Solids Volume, gal

		150,000



		Lagoon #1 Solids Volume, MG

		27



		Lagoon #2 Solids Volume, MG

		3.5



		% Dry Solids, Aeration Basin

		2-4%



		% Dry Solids, Lagoon #1

		4-11%



		% Dry Solids, Lagoon #2

		2.5 to 3%



		Dry tons, Aeration Basin

		215



		Dry tons, Lagoon #1

		9,000



		Dry tons, Lagoon #2

		407







In 2018, the City contracted with River City Environmental to remove solids from the aerated lagoon and some solids from Lagoon #1. In total, 699 dry tons were removed from Lagoon #1, and 215 dry tons were removed from the aerated lagoon. The biosolids estimates listed above, and survey results in the appendix, do not take into account the solids removed in 2018. 



Cost Estimate



The cost estimate for dredging the lagoons, dewatering the solids, and transporting the solids to a designated disposal site is summarized in Table 4.4.2. Detailed cost estimates are included in Appendix C. 

TABLE 4.4.2

DREDGING AND DISPOSAL COST ESTIMATE



		Item

		Cost Estimate



		Aerated Lagoon Dredging & Disposal

		$125,000



		Facultative Lagoons Dredging & Disposal

		$3,750,000











Biosolids Stabilization 

Biosolids stabilization is a treatment process which converts sludge generated in the liquid stream treatment process to a stable product for ultimate disposal or use. This process reduces pathogens and vector attraction in the sludge and produces a less odorous product. The most common biosolids stabilization processes used in small communities are: facultative sludge lagoons, aerobic digestion, anaerobic digestion, and lime stabilization. While not typically utilized in small communities, composting is considered a potential stabilization alternative. Lime stabilization requires a large amount of lime per unit weight of sludge, and necessitates high operational costs. Lime stabilization is typically limited to small wastewater treatment facilities and is not considered an affordable and feasible option for the City of Molalla. 

Alternatives



Aerobic Digestion

Aerobic digestion is defined as the biological oxidation of organic sludges under aerobic conditions (in the presence of O2). Aerobic digestion is one of the processes defined to meet requirements for Class B biosolids. To meet Class B biosolids requirements the regulations state that the solids retention time must be at least 60 days at 15°C. Aerobic digestion is used to reduce the quantity of sludge for disposal. 

Advantages of aerobic digesters include: fewer operational problems, less daily maintenance, lower BOD5 concentrations in supernatant liquor, produces an odorless and biological stable product, easy to construct and readily available parts, no risk for explosions, and lower capital costs, all compared to anaerobic digestion. Disadvantages include: higher energy consumption, digested biosolids have poorer mechanical dewatering characteristics and the useful byproduct such as methane is not recovered. 

Table 4.4.3 summarizes preliminary design data for the proposed aerobic digester. Aerobic digester volume is based on an 80% sludge yield from the secondary treatment facility, 2% dry solids concentration, and an 18 ft solids depth. In general, 18 ft Side Water Depth (SWD) is ideal for fine bubble aeration. The air demand is based on 30 SCFM per 1,000 ft3 of aerobic digester volume. At a 60 day Solid Retention Time (SRT), the aerobic digester would consist of two tanks with a total volume of approximately 0.85 MG. This includes an additional 25% volume for decanting. Additional storage, beyond the 60 day SRT requirement, is incorporated into the recommended design to allow for more flexible operations of digestion and dewatering systems.

TABLE 4.4.3

AEROBIC DIGESTER 

PRELIMINARY DESIGN DATA



		Item

		Specification



		WAS, gal/day

		43,900 



		WAS, lb/day

		3,114



		WAS, % dry solids

		0.85%



		Aerobic Reactors, quantity

		2



		Total Aerobic Digester Volume, MG

		1.2



		Blowers, quantity

		4 duty + 1 standby



		Blower, capacity (scfm @ 9.75 psig)

		1,206



		Mixed Liquor Volatile Suspended Solids, %

		75%



		Volatile Solids Reduction in Aerobic Digester1, %

		45%





1. Temperature, solids characteristics, DO, and detention time dependent. 



Capital and O&M cost estimates for an aerobic digester is provided in Table 4.4.4. Detailed cost estimates are included in Appendix C. Present worth costs are based on 3.2 % interest, and a 20 year term. 



TABLE 4.4.4

AEROBIC DIGESTER COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$3,332,000



		Annual O&M 

		$103,803



		Total Present Worth

		$4,848,146







Aerobic Digestion with MBT

Aerobic digestion with membrane thickening was also evaluated. This process includes a Membrane Thickening (MBT) tank and two aerobic digesters. By thickening the solids, the volume of the aerobic digesters can be reduced considerably. With this system, the digesters are operated in a batch mode wherein one is fed waste activated sludge and operated in‐loop with the MBT tank for approximately 30 days. After that time the digester is isolated and allowed to continue with volatile solids destruction. The other digester then comes out of isolation and begins the feeding/thickening cycle. The MBT will thicken sludge by pulling clean water through the membranes, leaving solids behind. The thickened sludge flows by gravity back to the in‐loop digester, where the coarse bubble diffusers provide oxygen for digestion while mechanical mixers provide energy for mixing the sludge. 

By eliminating the need for decanting, the MBT is able to thicken sludge to the desired concentration regardless of the settling characteristics of the raw sludge. This means that the sludge concentration can be fine‐tuned to the optimal level to maximize the performance of downstream dewatering equipment. The proposed design assumes that the aerobic digesters will be operated at approximately 3.5% dry solids. This alternative also optimizes energy efficiency by decoupling the mixing energy of the digesters from the oxygen required for volatile solids destruction. By separating these two components, Operators can provide precisely the amount of oxygen needed for digestion as the solids loading to the digesters changes over time. Utilizing mechanical mixing allows the digesters to keep solids in suspension during periods when the aeration is insufficient for this purpose or when trying to achieve denitrification.

Table 4.4.5 summarizes the preliminary design data for the proposed aerobic digester and MBT system. 





































TABLE 4.4.5

AEROBIC DIGESTER WITH MBT

PRELIMINARY DESIGN DATA



		Item

		Specification



		WAS, gal/day

		43,900 



		WAS, lb/day

		3,114



		WAS, % dry solids

		0.85%



		Aerobic Reactors, quantity

		2



		Aerobic Digester Diameter, ft

		50



		Aerobic Digester SWD, ft

		16



		MBT Tank Dimensions (Internal – L x W x SWD), ft

		15’ x 11’ x 16’



		Submerged Membrane Units, quantity

		3



		Membrane Surface Area (per unit), ft2

		3,112



		SRT, days

		69



		Permeate Pump, hp

		5



		Permeate Pump, quantity

		2



		MBT Air Scour Blower, hp

		20



		MBT Air Scour Blower, scfm

		318



		Hyperbolic Mixer, quantity

		2



		Hyperbolic Mixer, hp

		30



		Digester Blower, quantity

		3



		Digester Blower, scfm

		100



		Chemical Holding Tank, gallons

		320



		Clean-In-Place Pump, gpm

		16



		MBT Plant Controls

		PLC







Capital and O&M cost estimates for an aerobic digester with MBT is provided in Table 4.4.6. Detailed cost estimates are included in Appendix C. Present worth costs are based on 3.2% interest, and a 20 year term. Annual O&M costs include equipment repair and replacement requirements, including membrane replacement at a twelve year interval. 



TABLE 4.4.6

AEROBIC DIGESTER WITH MBT COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$4,109,000



		Annual O&M 

		$148,617



		Total Present Worth

		$6,279,706







Anaerobic Digestion

Anaerobic digestion is the biological conversion of organic matter by fermentation in a heated reactor to produce methane gas and carbon dioxide. Fermentation occurs in the absence of oxygen. The process requires skilled operation as it may be susceptible to upsets and recovery is slow. Anaerobic digesters are relatively complex, have higher capital costs, have higher operational requirements when compared to other options, but provide very low electrical consumption when compared to aerobic digesters. Anaerobic digesters provide a higher Volatile Suspended Solids (VSS) destruction when compared to aerobic digesters. Anaerobic digestion systems typically require daily maintenance, partly due to the gas characteristics and associated condensation. Uniform feeding is also very important to help maintain constant conditions in the reactor.



The performance of anaerobic digesters is dependent on the solids retention time, hydraulic detention time, temperature, pH, alkalinity, the presence of inhibitory substances, reliable carbon source, and the bioavailability of nutrients and trace elements. Temperature is important because it determines the rate of digestion. Most anaerobic digesters are designed to operate in the mesophilic temperature range, between 85 to 100°F. Anaerobic digesters are sized to provide sufficient time to allow significant reduction in VSS. Most WWTPs employing anaerobic digestion use a mixture of primary and secondary solids. An anaerobic digester would consist of process tankage, digester covers, boiler and heat exchanger, gas safety equipment, and digester mixing equipment. The overall objective of digester operation is to develop an environment that promotes organic decomposition. This is accomplished primarily by maintaining a certain temperature and ensuring sufficient mixing. Numerous methods are available to maintain digester contents in suspension, including pumping from one location within the tank to another. Mechanical mixing via an impeller or linear motion mechanism located within the tank or gas injections are other mixing methods.



Solids blending (combining primary sludge and waste activated sludge into one feedstock) and temporary storage in a holding tank may also be designed upstream of the anaerobic digestion process. Blending and storage produces a more homogeneous and steady state loading and minimizes digester feed flow variability. An additional intermediate step prior to digestion may include solids thickening. In this process, the water content of primary and/or waste activated sludge is reduced. Process examples include gravity thickening, rotary drum thickening, and gravity belt thickening. Thickening may reduce the equipment and tankage capacity required for digestion, conveyance, or storage, as well as the energy required for digester heating, and chemical use for additional conditioning (WERF: Anaerobic Digestion Fundamentals, 2017).



Disadvantages of anaerobic digestion for wastewater treatment facilities less than 10 MGD, include: 



· Gas production is not balanced to demand is flared or wasted 

· Typical target production of methane is 60% saturation, which requires operator diligence and steady feedstock to achieve 

· Supplemental propane or natural gas required 

· Odor is a critical issue that requires constant operator attention 

· Significant maintenance and associated costs 



Table 4.4.7 summarizes the preliminary design data for the proposed anaerobic digester system.

































TABLE 4.4.7

ANAEROBIC DIGESTER 

PRELIMINARY DESIGN DATA



		Item

		Specification



		0.75 MBTU/hr Heat Exchanger, quantity

		1



		Anaerobic Digester Tank Diameter, feet

		60



		Anaerobic Digester Tank Volume, gallons

		627,600



		Anaerobic Digester High Liquid Level, feet

		28



		Gas Storage, ft3

		16,100



		Number of Sludge Mixers

		2



		Mixer, hp

		15



		Gas Safety Equipment, quantity

		1



		Radial Beam Gasholder Cover Diameter, feet

		60



		Mixed Liquor Volatile Suspended Solids, %

		75%



		Volatile Solids Reduction in Anaerobic Digester1, %

		50%2





1. Reduction is greatly affected by operating conditions and solids feed variation.

2. Design of Municipal Wastewater Treatment Plants (Manual of Practice No. 8)



Capital and O&M cost estimates for an anaerobic digester is provided in Table 4.4.8. Detailed cost estimates are included in Appendix C. 



TABLE 4.4.8

ANAEROBIC DIGESTER COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$4,932,000



		Annual O&M 

		$74,610



		Total Present Worth

		$6,021,755







Present Worth Analysis



Present worth cost comparisons for the biosolids stabilization options are presented in Table 4.4.9 and Figure 4.4.1. Present worth costs are based on 3.2 % interest, and a 20 year term.



TABLE 4.4.9

BIOSOLIDS STABILIZATION PRESENT WORTH COST ESTIMATES

	

		System

		Capital Cost Estimate

		Annual O&M

		Present Value O&M Estimate

		Total Present Worth



		Aerobic Digestion

		$3,332,000

		$103,803

		$1,516,146

		$4,848,146



		Aerobic Digestion w/ MBT

		$4,109,000

		$148,617

		$2,170,706

		$6,279,706



		Anaerobic Digestion

		$4,932,000

		$74,610

		$1,089,755

		$6,021,755





















FIGURE 4.4.1

PRESENT WORTH COSTS FOR BIOSOLIDS STABILIZATION ALTERNATIVES







Matrix Evaluation



When reviewing biosolids stabilization alternatives, several considerations are important, including:



· Footprint

· Capital costs

· O&M costs

· Disposal costs for the biosolids

· Strength of the wastewater (the higher the chemical oxygen demand/biochemical oxygen demand, the more the pendulum swings toward anaerobic digestion)



A matrix rating system was employed to compare the biosolids stabilization alternatives. This rating system consists of a three-point scale; three being the best and one the worst. Two or more alternatives may have the same rating for a particular parameter. The ratings for the matrix evaluation are summarized in Table 4.4.10.



TABLE 4.4.10

MATRIX EVALUATION BIOSOLIDS STABILIZATION ALTERNATIVES



		Parameter

		Aerobic Digestion

		Aerobic Digestion w/MBT

		Anaerobic Digestion



		Flexibility

		3

		3

		2



		Reliability

		3

		2

		2



		Operability

		3

		2

		1



		Ability to Construct

		3

		2

		2



		Environmental Factors

		2

		3

		3



		Community Impact

		2

		2

		2



		Expandability

		2

		2

		2



		Total

		18

		16

		14





Biosolids Stabilization Recommendation 



Compared to anaerobic digestion, aerobic digestion is a relatively simple process to operate and maintain. However, anaerobic digestion is comparatively more energy efficient. Anaerobic digestion is typically applied to larger municipalities with significant contributions from industrial constituents with high organic discharges. Aerobic digestion with MBT has the highest life-cycle cost. Aerobic digestion offers the lowest up-front and lowest present worth over the 20 year period, and is therefore the recommended alternative for all permit scenarios (PS #1 through PS #4).



Biosolids Storage 

Biosolids can be stored within the wastewater treatment process units, biosolids treatment process units, or in separate specially designed tanks. Wastewater treatment units can store biosolids for short-term storage (a few hours to 24 hours). For longer detention times, biosolids treatment units, such as aerobic or anaerobic digesters, and facultative sludge lagoons are used for storage. Separate tanks are usually used for obtaining longer detention times. These separate holding tanks often use mixing and/or aeration to prevent septicity, odors, and to maintain solids suspension. Mixing may be accomplished using diffused air and top-entry or submersible mechanical mixers. Other odor control measures include either chemical addition of chlorine, hydrogen peroxide or iron salts, and maintenance of an aerobic surface layer (e.g. facultative sludge lagoon). Long-term storage of biosolids that are not completely dried can create serious odor problems.

Storage is required to hold biosolids until biosolids disposal takes place. Disposal by land application typically occurs between the months of May through October, but is dependent on weather. Land use, such as harvesting hay, and rainfall can reduce this window to August through October. For purposes of this study, storage facilities are required for a minimum of nine months. 

Alternatives



Facultative Sludge Lagoons (FSL)

An FSL is a retention pond or lagoon that stores biosolids for an extended period of time. Anaerobic and aerobic treatment zones are established in the lagoons. Over time, solids are anaerobically digested within the bottom layer of the lagoon. The FSLs can provide volatile solids digestion rates up to 50%. The FSLs produce Class B biosolids. The biosolids are also thickened by gravity as they reside in the lagoon. 

The FSLs typically have a liquid depth of 10 to 15 ft, with the top 3 to 4 ft reserved as a water cap for odor mitigation. The FSLs are designed for a detention time of two or more years, depending on land availability and solids removal objectives. Many communities that have FSLs store solids for years or even decades without dredging or disposal events. 

Facultative sludge lagoons are typically loaded at between 10 to 30 lbs of VSS per day per 1,000 ft2. Depending on sludge treatment objectives and the target removal frequency, the area required for an FSL suitable for the City of Molalla is between 3 to 5 acres, or more. 

The FSLs are low maintenance and offer a very effective solution that is ideally suited for small communities with limited operational resources. The main disadvantage of FSLs is the large land area required. Since the FSL option consumes valuable recycled water storage; and due to a lack of appropriate sites and lack of available property in the vicinity of the treatment plant, the use of a facultative sludge lagoon in the City of Molalla for biosolids is not considered viable. 





Drying Beds

Sludge drying beds are one of the most common dewatering technologies throughout the United States. Sludge drying beds are contained structures with the floor sloping to a drain system. A layer of gravel is built up over the drains, and a layer of sand is applied over the gravel; the surfaces of the beds are flooded with digested biosolids. The liquid content of the biosolids drains through sand and gravel and is returned to the headworks of the plant. Dewatered biosolids are scraped off after each application, along with the top layer of the sand, using a small front-end loader. 

The biosolids are hauled by dump truck and disposed of by landfill or land applied. The solids content of the finished biosolids may vary from 15% to 70%, with 16% used as an estimate for study purposes. Covered beds would be required due to the volume and duration of rainfall in the City of Molalla.

The principal disadvantages of drying beds are: the land area required, effects of rainfall, labor-intensive biosolids removal, vector attraction, and odors. Disadvantages also include multiple handling of the material; it must be spread, scraped up, loaded into a truck, and then tilled in at the land application site. Use of the drying beds also requires access to a small front-end loader, dump truck ,and manure spreader. Drying beds are less efficient in the City of Molalla’s wet climate. Advantages are low cost and minimal operation attention required. 

Typical area requirements for sludge drying beds for dewatering waste activated sludge ranges from 2 to 2.5 ft2/person. Assuming a future population of 16,977, the City of Molalla would require 42,443 ft2 of covered sludge drying beds. This would require a footprint of approximately 210 feet by 210 feet.

The capital cost and O&M cost estimates for biosolids drying beds is provided in Table 4.4.11. Present worth costs are based on 3.2 % interest, and a 20 year term.



TABLE 4.4.11

DRYING BEDS CAPITAL & O&M COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$3,065,700



		O&M Present Worth

		$624,000







Dewatering Press

A dewatering press is used to decrease the total volume and moisture content of sludge, reducing the required storage space and the number of trips eventually necessary to haul biosolids offsite, either for land application or landfill disposal. Digested sludge is treated with polymer to allow flocculation and easier dewatering. 

Assuming aerobically digested sludge, the press produces liquid pressate, which is pumped back to the headworks for further treatment, and a dewatered sludge with a solids content of approximately 14% to 18% solids. For anaerobically digested sludge, assuming 60% WAS and 40% primary sludge by dry weight into a mesophilic, single stage, anaerobic digester, dewatered sludge is estimated at 22% solids. 

A storage area for the thickened biosolids would be required. Removal of the thickened sludge would require a front loader, or other mechanical means of loading, and a manure spreader for land application, or land fill disposal. Landfill disposal is not weather-dependent and can occur year-round.

A press suitable for a community the size of the City of Molalla, assuming aerobically digested sludge, can process sludge at approximately 360 pounds of dry solids per hour. The projected 2043 solids load for the WWTP is about 2,061 pounds per day at 2% dry solids, depending on the biological process selected. A dewatering press would need to run approximately 40 hours per week. 

The resulting “cake” could then be stored in a sludge press building until disposal is possible. Press operation is considered reliable, but is dependent on the level of maintenance and skill of the Operator. In the case of the City of Molalla, the liquid sludge storage prior to dewatering greatly increases the reliability of the process. If a dewatering press is not provided, additional liquid sludge storage is required. 

The capital cost and O&M cost estimate for the dewatering press and dry storage is provided in Table 4.4.12. Present worth costs are based on 3.2 % interest, and a 20 year term.



TABLE 4.4.12

DEWATERING PRESS CAPITAL & O&M COST ESTIMATE



		Item

		Cost Estimate



		Construction 

		$1,867,000



		O&M Present Worth

		$402,000







Tank Storage and Liquid Disposal

Tanks for storing digested biosolids should be sized to provide storage between land application seasons. For the City of Molalla, the recommended solids retention time for storage is nine months. To provide a total of nine months of storage, an additional 3.4 MG of storage is required, assuming a dry solids concentration of 2%.

An advantage of tank storage of liquid sludge is that there is minimal labor involved in the use of a storage tank and aeration equipment; and a certain amount of aerobic digestion would ensue. A disadvantage of tank storage is the volume of material to be managed, the larger amount of aeration required to maintain storage, and hauling cost for disposal of large volumes of liquid biosolids. Even with the use of a large tanker truck, an excessively high number of trips would be required. Based on the quantity of liquid biosolids and transportation requirements, tank storage, and liquid disposal is not considered a viable option for the City of Molalla. 

Disposal of Biosolids

Disposal alternatives for WWTP biosolids were evaluated with respect to regulatory requirements for pollutant limits (i.e. 40 CFR Part 503, Subpart B) and to agronomic rates for the onsite vegetation (i.e. nitrogen). The Part 503 rule requires that biosolids be land applied at a rate that is equal to or less than the agronomic rate for nitrogen at the application site. Additional Part 503 requirements include the following (EPA 1995):

· Biosolids cannot be land applied unless trace element concentrations in the sludge are below ceiling concentrations specified in Part 503.



· Biosolids must meet either (1) the pollutant concentration limits specified in Table 3 of Part 503 or (2) the Part 503 Cumulative Pollutant Loading Rate (CPLR) limits for bulk biosolids.

The ultimate end use or disposal of biosolids is often the area of greatest uncertainty in sludge handling because of its dependency on solids marketability, land availability, and regulatory requirements. Another important consideration of the potential end use or disposal option is public acceptance. The reluctance of the public to accept a biosolids disposal or processing facility in their area generally stems from concerns about odors and adverse health impacts. Potentially viable options for use and disposal of biosolids include disposal at a landfill, land application, and distribution by marketing. The WWTP improvements proposed will provide the opportunity to use digestion tankage for biosolids storage. 

Land Application



Land application refers to any beneficial use project that applies biosolids to the land. Such land sites include primary agricultural land, pastures, tree farms, and old mines. Any biosolids to be land applied must be classified as non-hazardous and meet criteria for maximum allowable concentrations of trace metals (e.g. cadmium, copper, lead, nickel and zinc). For application to agricultural lands, all biosolids must undergo treatment by a process to significantly reduce pathogens. In addition to evaluating biosolids with respect to environmental suitability, a land application program will depend on the nutrient content of the biosolids, the land to which it will be applied, and the crops to be grown on the land. For most biosolids produced and land applied, the limiting factor is the nutrient content of the biosolids when it is applied as a fertilizer for a particular crop. 

Land application is dependent on site conditions and weather. Prolonged heavy rains could greatly reduce the flexibility of liquid land application. The dry sludge land application alternative is relatively unlimited and offers the most flexibility. In addition, land application sites are becoming more difficult to locate and maintain as long-term disposal sites.

The anticipated land application program would operate for a minimum of three months and land applies approximately 4,511,400 gallons of liquid biosolids per year. With the dewatering screw press, assuming aerobically digested solids, and an estimated dry solids content of 14%, the resulting volume of biosolids cake is approximately 644,283 gallons/year. At 18% the volume of biosolids is reduced even further. 

The City does not currently have adequate land available for application of biosolids. In the short term, the City of Molalla could contract out the solids hauling and disposal operations, land apply biosolids on existing sites, and dispose of dewatered biosolids at a landfill. In the long term, the City should identify additional sites for land applying biosolids. Prior to using any site for land application, the City of Molalla is required to receive a written site authorization letter from DEQ. The following site conditions should be considered when determining the suitability of a site for land application:

· All sites will be located on agricultural or forestland.



· A site should be on a stable geologic formation not subject to flooding or excessive run-off from adjacent land.



· Minimum depth to permanent groundwater should be four feet and the minimum depth to temporary groundwater should be one foot at the time when application of liquid biosolids occurs.



· Topography should be suitable for normal agricultural operations. Liquid biosolids should not be land applied on bare soils when the slope exceeds 12 %. Dewatered or dried biosolids may be land applied on well-vegetated slopes up to 30%.



· Soil should have a minimum rooting depth of 24 inches.

The land area required for applying liquid biosolids is based on several factors. In almost all cases, nitrogen controls the biosolids application rate. It is recommended that the City update their Biosolids Management Plan (BMP) based on WWTP improvements to ultimately dictate the facility’s solids operations and biosolids land application activities. The City prepared a Biosolids Management Plan in 2013. Based on the 2043 planning year and a biosolids application rate of approximately 2 to 2.5 dry tons per acre, about 150 to 200 usable acres are required for land application of biosolids. With setback requirements taken into consideration, additional land is required. The key advantages of local land application are the ability to utilize wastewater biosolids for a beneficial use. The major disadvantage is that suitable land is difficult to identify and manage. To expand land application sites, permittees intending to land apply Class B biosolids to a new site must meet the following requirements prior to land application. 

· Submit site authorization request with supporting documentation and data to the appropriate DEQ regional biosolids specialist.



· Document that all newly proposed land application sites meet relevant site selection criteria that have been identified in the approved Biosolids Management Plan.



· Document that the public notification process for proposed biosolids land application activity is in place. The process should include to whom notification was made and when. Documentation regarding notification and the process should be kept on file and available upon request from the DEQ.



· Receive written site authorization from DEQ.

Landfill Disposal



Landfill disposal is a generally less desirable alternative when compared to land application for beneficial use. If a suitable site is convenient, a commercial facility may be used for the disposal of biosolids if facility Operator and regulatory officials permit this practice. The economics of hauling biosolids usually indicates that the dewatering for volume reduction will result in justifiable savings. While this process is generally more expensive and does not take advantage of the beneficial uses of biosolids, disposal at a landfill is a viable option when weather conditions or regulatory requirements limit land application. Landfill disposal also offers a temporary option for disposal while additional land application sites are identified and expanded.

Provided the digested biosolids are dewatered and meet certain testing criteria, the City can haul to the Coffin Butte landfill located in Corvallis, Oregon. The disposal fee is typically around $65 per ton, with an environmental fee of approximately $17 per load. 

Distribution and Marketing of Biosolids



Compost and heat-dried (Class A) biosolids may be distributed and marketed to end-users such as the agricultural and horticultural industries, landscape contractors, and homeowners. Each municipality must develop its particular distribution and marketing strategy based on surveys of potential users and competing products. Some municipalities have chosen to market the product through a broker or distributor. Items such as product quality, selling price, storage, responsibility for unsold product, and other risk-sharing decisions should be included in any contracts. Promotional and demonstration programs are usually required to promote public attention and acceptance, and inform potential users of the product's potential use and availability.

The distribution and marketing of processed wastewater biosolids is usually only done by larger municipalities (e.g. Portland, Newberg) that produce considerable amounts of biosolids. These municipalities usually have the resources to successfully develop a product market. The City of Molalla currently produces Class B biosolids and would need to further process the waste to achieve Class A. Class A material could be used directly by the City for fertilizing plantings in parks, at local schools and on other municipal property. Surplus could be given away to the public or farmers.

EPA-approved methods of achieving Class A biosolids include composting, irradiation and heat treatment. The City of Molalla lacks adequate space for composting, the public acceptance for irradiation, or an inexpensive energy source for heat treatment. With the current economic and regulatory climate, producing Class A biosolids is not cost-effective and this method is excluded from further consideration.

Present Worth Analysis



Estimated capital and O&M costs are compiled for biosolids storage, dewatering, holding, and disposal in Table 4.4.13. 



TABLE 4.4.13

PRESENT WORTH COSTS FOR BIOSOLIDS MANAGEMENT ALTERNATIVES



		[bookmark: _MON_1336386817][bookmark: _MON_1336387297][bookmark: _MON_1336387379][bookmark: _MON_1336388102][bookmark: _MON_1336472755][bookmark: _MON_1336473200][bookmark: _MON_1336475729][bookmark: _MON_1366443942][bookmark: _MON_1434807558][bookmark: _MON_1434807621][bookmark: _MON_1434954169][bookmark: _MON_1434954636][bookmark: _MON_1434954649][bookmark: _MON_1434954719][bookmark: _MON_1336365353][bookmark: _MON_1336365384][bookmark: _MON_1336365556][bookmark: _MON_1336365596][bookmark: _MON_1336365675][bookmark: _MON_1336365687][bookmark: _MON_1336365755][bookmark: _MON_1336365778][bookmark: _MON_1336365890][bookmark: _MON_1336370707][bookmark: _MON_1336373038] 

		Drying Beds

		Class B Dewatering Screw Press 



		Capital

		$3,065,700

		$1,867,000



		O&M Present Worth

		$624,000

		$402,000



		Salvage Value

		($30,000)

		($15,000)



		Disposal Present Value1

		

		



		Land Fill

		$3,900,000

		$3,900,000



		Total Present Worth

		$7,559,700

		$6,154,000





1. Expansion of the City’s land application sites is recommended to reduce disposal costs.



Matrix Evaluation



A matrix rating system was employed to compare the alternatives. This rating system consists of a three-point scale; three being the best and one the worst. Two or more alternatives may have the same rating for a particular parameter. The ratings for the matrix evaluation are summarized in Table 4.4.14.



TABLE 4.4.14

MATRIX EVALUATION BIOSOLIDS DISPOSAL ALTERNATIVES



		[bookmark: _MON_1336474462][bookmark: _MON_1336474475][bookmark: _MON_1336474483][bookmark: _MON_1336474694][bookmark: _MON_1336474746][bookmark: _MON_1336474812][bookmark: _MON_1336474827][bookmark: _MON_1336474858][bookmark: _MON_1336474955][bookmark: _MON_1336475020][bookmark: _MON_1336475128][bookmark: _MON_1336475171][bookmark: _MON_1366443994][bookmark: _MON_1434954955][bookmark: _MON_1434955083][bookmark: _MON_1336474253][bookmark: _MON_1336474288][bookmark: _MON_1336474339][bookmark: _MON_1336474360][bookmark: _MON_1336474370][bookmark: _MON_1336474382][bookmark: _MON_1336474391][bookmark: _MON_1336474409][bookmark: _MON_1336474419][bookmark: _MON_1336474432][bookmark: _MON_1336474441]Parameter

		Drying Beds

		Dewatering Press 



		Flexibility

		2

		3



		Reliability

		2

		3



		Operability

		2

		2



		Ability to Construct

		2

		3



		Environmental Factors

		1

		2



		Community Impact

		2

		3



		Expandability

		2

		2



		Total

		13

		18







Biosolids Treatment, Storage, and Disposal Recommendation 



Based on the above analysis, the screw press with dry storage, with the option for land application and/or landfill option, is considered the highest-ranking alternative. Upon installation of the above recommendations, the City’s Biosolids Management Plan (BMP) should be updated. The City’s most recent BMP was developed in 2013. Biosolids production rates will increase over time as the City’s population grows. A long-term plan for disposing of the biosolids must be developed. Application sites will need to be identified and expanded. When evaluating application sites, the topography, proximity to the WWTP, soils, vegetation, water resources, and other factors require close examination. Regulations pertaining to application sites and the land application of biosolids are available in OAR 340-050.



4.5	Summary of Complete WWTP Alternatives



WWTP and effluent disposal system improvements include upgrades to the influent screen, new grit removal system, conversion of part of the aerated lagoon to an influent flow equalization basin, upgrades to the transfer pump station, new four-cell SBR, lagoon sludge removal, disinfection systems, aerobic digester, biosolids processing facility, recycled water system improvements, and various other ancillary improvements. Tertiary filtration systems are required for the SBR option if a mass load increase is not approved (PS #1 and PS #2). Additional land for recycled water storage is required for potential permit scenarios PS #1, PS #2, and PS #3. A summary of capital costs for the complete WWTP alternatives, for each permit scenario, is included in Table 4.5.1 and Figure 4.5.1.















































































TABLE 4.5.1

COMPLETE WWTP ALTERNATIVES



		Item

		Total Cost 

PS #1

		Total Cost 

PS #2

		Total Cost 

PS #3

		 Total Cost 

PS #4



		Influent Screen

		 $485,355 

		 $485,355 

		 $485,355 

		 $485,355 



		Grit Removal

		 $901,000 

		 $901,000 

		 $901,000 

		 $901,000 



		Flow Equalization Basin

		 $1,190,000 

		 $1,190,000 

		 $1,190,000 

		 $1,190,000 



		Transfer Pump Station

		 $844,000 

		 $844,000 

		 $844,000 

		 $844,000 



		SBR

		 $6,707,000 

		 $6,707,000 

		 $6,707,000 

		 $6,707,000 



		Tertiary Filtration

		 $2,387,000 

		 $2,387,000 

		 - 

		 - 



		Lagoon Desludging & Disposal

		 $3,875,000 

		 $3,875,000 

		 $3,875,000 

		 $3,875,000 



		Aerobic Digester

		 $3,332,000 

		 $3,332,000 

		 $3,332,000 

		 $3,332,000 



		Biosolids Processing Facility

		 $1,867,000 

		 $1,867,000 

		 $1,867,000 

		 $1,867,000 



		Disinfection (HS/UV)

		 $1,460,500 

		 $1,460,500 

		 $1,460,500 

		 $1,460,500 



		Recycled Water Storage Improvements

		 $3,348,857 

		 $3,348,857 

		 $3,348,857 

		 $3,348,857 



		Recycled Water Storage Expansion

		$13,478,000 

		 $4,356,000 

		 $4,356,000 

		 - 



		Recycled Water Irrigation Expansion 

		 $2,010,000 

		 $1,170,000 

		 $1,110,000 

		 $413,000 



		Discharge Monitoring Station 

		 $415,000 

		 $415,000 

		 $415,000 

		 $415,000 



		Misc. Equipment

		 $750,000 

		 $750,000 

		 $750,000 

		 $750,000 



		Effluent Pump Station Upgrade and Expansion

		 $697,000 

		 $697,000 

		 $697,000 

		 $697,000 



		Site Structures

		 $1,170,000 

		 $1,170,000 

		 $1,170,000 

		 $1,170,000 



		Site Improvements and Yard Piping

		 $2,519,000 

		 $2,519,000 

		 $2,519,000 

		 $2,519,000 



		 

		

		

		

		



		 WWTP Construction Estimate Total

		$47,437,000 

		$37,475,000 

		$35,028,000 

		 $29,975,000 



		Engineering - Design - Bidding Services

		 $4,744,000 

		 $3,748,000 

		 $3,503,000 

		 $2,998,000 



		Engineering - Construction Services

		 $4,744,000 

		 $3,748,000 

		 $3,503,000 

		 $2,998,000 



		Land Acquisition 

		 $1,500,000 

		 $1,500,000 

		 $1,500,000 

		 -   



		Value Analysis and Value Engineering

		 $225,000 

		 $225,000 

		 $225,000 

		 $225,000 



		Contingency (15%)

		 $7,116,000 

		 $5,622,000 

		 $5,255,000 

		 $4,497,000 



		Environmental Report

		 $125,000 

		 $125,000 

		 $125,000 

		 $100,000 



		Wetland Mitigation

		 $100,000 

		 $100,000 

		 $100,000 

		 $100,000 



		Review Fees

		 $15,000 

		 $15,000 

		 $15,000 

		 $15,000 



		Permitting

		 $150,000 

		 $150,000 

		 $150,000 

		 $150,000 



		Administration & Legal

		 $300,000 

		 $300,000 

		 $300,000 

		 $150,000 



		WWTP Total Project Estimate

		$66,456,000 

		$53,008,000 

		$49,704,000 

		 $41,208,000 





1. Recycled water irrigation system costs are defined in Section 4.6.

2. Land acquisition to accommodate recycled water storage expansion systems. 

































FIGURE 4.5.1

COMPLETE WWTP ALTERNATIVES





FIGURE 4.5.2

PS #1 PRELIMINARY SITE PLAN




FIGURE 4.5.3

PS #2 & PS #3 PRELIMINARY SITE PLANS




FIGURE 4.5.4

PS #4 PRELIMINARY SITE PLAN




FIGURE 4.5.5

PRELIMINARY HYDRAULIC PROFILE 




FIGURE 4.5.6

PRELIMINARY PROCESS SCHEMATIC




4.6	Effluent Disposal



The method of effluent disposal is one of the most important issues facing the City of Molalla. The City must resolve effluent disposal capacity limitations and establish a long term plan for disposing of flows that are projected to almost double in the next 20 years. In the wintertime, the City frequently violates mass load restrictions when discharging to the Molalla River. During the summer, the City is unable to irrigate recycled water at rates necessary to satisfy a water balance. 



Effluent disposal recommendations summarized in this section are prepared for Permit Scenario (PS) #1, PS #2, PS #3, and PS #4. 



Future Quantity of Recycled Water



The future quantity of recycled water has a tremendous impact on the viability of effluent disposal expansion options, and is consequently quantified herein. In 2043, average dry weather flows are projected to be approximately 1.9 MGD. Figure 4.6.1 illustrates the future quantity of dry weather flows (May – October). 



FIGURE 4.6.1

FUTURE QUANTITY OF RECYCLED WATER







Figure 4.6.2 shows the future quantity of recycled water, assuming that recycled water generated in October is stored in the facultative/storage lagoons and eventually discharged to the Molalla River during the winter months. This strategy is only pursuable if an appropriate mass load increase is approved. 















FIGURE 4.6.2

FUTURE QUANTITY OF RECYCLED WATER (OCTOBER HOLDING AND DISCHARGE)1





1. Total quantity of recycled water generated from May 1 to September 31. Assumes treated wastewater is stored in lagoons in October and discharged to the Molalla River during the winter months.



With an ability to discharge to the Molalla River in May (PS #2 and PS #4), when river conditions allow, the quantity of recycled water destined for land application is reduced even further. 



Recycled Water Land Application Area Requirements



Recycled water land application area requirements are dependent on the pending NPDES Permit modification applications, and site characteristics, including, but not limited to: soil type, topography, depth to groundwater, land use, efficiency of irrigation operations, climate, and many other factors. Preliminary estimates for land application area requirements are further explored and defined in this section. Costs in this section are based on average land area requirements based on future flow conditions.



Land Application Area PS #1



This strategy assumes that all influent wastewater from May to October is destined for land application after treatment. PS #1 assumes that a mass load increase is not approved; therefore, excess water cannot be stored during the summer for eventual discharge to the Molalla River during the winter months, due to mass load restrictions. This scenario would require additional recycled water storage (approximately 35 acres of pond surface area), as well as additional land area for recycled water irrigation (approximately 400 to 650 acres) to accommodate future flows. Figure 4.6.3 illustrates the effluent disposal strategy for PS #1.













FIGURE 4.6.3

EFFLUENT DISPOSAL PROCESS SCHEMATIC

PS #1

Preliminary Treatment

Secondary Treatment

Tertiary Treatment1

Disinfection

Molalla River Outfall

Recycled Water Irrigation

Recycled Water Storage2

Nov - Apr

May - Oct













1. Required when discharging to Molalla River if suitable mass load increase is not approved.

2. Existing Lagoons #1 and #2 plus recycled water storage expansion systems.



Cost estimates for expanding force main systems to future irrigation sites, and installing irrigation equipment, are estimated in Table 4.6.1. Future costs of irrigation expansion systems are highly variable based on actual locations of recycled water irrigation sites, method of irrigation, site characteristics, and other factors. Cost estimates herein assume that recycled water force mains are extended to Site # 2, 3, 4, 5, 6, 9, and 10, as illustrated in Figure 4.6.7. If different sites are selected or required, additional costs would be incurred. 



TABLE 4.6.1

RECYCLED WATER IRRIGATION EXPANSION SYSTEMS

PS #1



		Item

		Cost Estimate



		Force Main & Irrigation System Expansions

		$2,010,000







Land Application Area PS #2



This strategy is similar to the effluent disposal strategy adopted for PS #1, but takes into account the ability to discharge conditionally to outfall 001 during May. Discharging flows to the river during May reduces the overall area required for land application of recycled water and the future volume of recycled water storage. Based on 2043 flows, approximately 150 to 275 acres of additional land is required, along with an additional 10 acres (approximate surface area of expansion pond) of recycled water storage. Figure 4.6.4 illustrates the effluent disposal strategy for PS #2.



FIGURE 4.6.4

EFFLUENT DISPOSAL PROCESS SCHEMATIC

PS #2

Preliminary Treatment

Secondary Treatment

Tertiary Treatment1

Disinfection

Molalla River Outfall

Recycled Water Irrigation

Recycled Water Storage3

Nov – May2

June - Oct













1. Required when discharging to Molalla River outfall if suitable mass load increase is not approved.

2. Discharge in May dependent on acceptable river conditions. 

3. Existing Lagoons #1 and #2 plus recycled water storage expansion systems.



Cost estimates for expanding force main systems to future irrigation sites, and installing irrigation equipment, are estimated in Table 4.6.2. Cost estimates assume that recycled water force mains are extended to site # 3, 4, and 5, as illustrated in Figure 4.6.7. Additional costs would be incurred if alternative sites are selected, or if the selected sites require significant setbacks, or result in unusable area.



TABLE 4.6.2

RECYCLED WATER IRRIGATION EXPANSION SYSTEMS

PS #2



		Item

		Cost Estimate



		Force Main & Irrigation System Expansions

		$1,170,000







Land Application Area PS #3



This effluent disposal scenario assumes that DEQ authorizes a mass load increase for the Molalla River outfall, but discharge to the Molalla River is only allowed November - April. The exact mass load adjustment is unknown, but it is assumed that the mass load allocation is in alignment with Willamette Basin standards as well as future flow projections and additional flow contributions resulting from summer storage of effluent. Figure 4.6.5 illustrates the effluent disposal strategy for PS #3.



FIGURE 4.6.5

EFFLUENT DISPOSAL PROCESS SCHEMATIC

PS #3

Preliminary Treatment

Secondary Treatment

Disinfection

Molalla River Outfall

Recycled Water Irrigation

Recycled Water Storage2

Nov - Apr

May - Oct

1See note

















1. Some flows are stored over the summer for eventual discharge to the Molalla River outfall during the winter months.

2. Existing Lagoons #1 and #2 plus recycled water storage expansion systems.



This option assumes a sensible expansion of area for land application of recycled water, along with some summer holding and eventual surface water discharge during the winter months. Estimated lagoon (i.e. recycled water storage) area and additional irrigation area requirements are projected for the planning period in Table 4.6.3. 



TABLE 4.6.3

PROJECTED RECYCLED WATER STORAGE AND IRRIGATION AREA (2043)



		Additional Storage Area

		Additional Irrigation Area1

		Molalla River Outfall 



		(Acres)

		(Acres)

		(MGD) 



		0

		NP2

		NP



		5

		> 200

		4.8



		10

		> 100

		5



		15

		> 50

		5.2



		20

		0

		5.3





1. Area based on ideal conditions. More area required to account for irrigation inefficiencies, setbacks, irrigation output during border months, etc. 

2. NP = not possible. 



The recommended alternative for PS #3 assumes the addition of 10 acres of land (approximate surface area of expansion pond) for recycled water storage, and between 100 to 250 acres for recycled water irrigation. Ranges are provided for land area requirements to take into account variability in irrigation efficiency, inconsistency in irrigation amounts during the border months, useable acreage based on setbacks, and other factors. Water balance calculations are included in Appendix D. A summary of the existing and future water balance is provided in Table 4.6.4. 



TABLE 4.6.4

WATER BALANCE SUMMARY 

PS #3



		Year

		Flows (MGD)

		Molalla River Discharge1

		Facility Requirements (Acres)2



		

		ADWF

		AWWF

		(MGD)

		Irrigation (ex)

		Irrigation (add)

		Storage (ex)

		Storage (add)



		2017

		1.1

		2.48

		2.9

		444.5

		0

		25

		0



		2025

		1.34

		2.98

		3.4

		444.5

		0

		25

		0



		2035

		1.65

		3.67

		4.4

		444.5

		~50 to 125

		25

		5



		2043

		1.90

		4.24

		5.0

		444.5

		~100 to 250

		25

		10





1. Molalla River discharge assumes that October flows (or excess summer time flows) are stored in the lagoon and discharged over the winter months.

2. Storage area (acres) represents total area at average water depth. Existing storage area indicated by (ex). Assumes existing lagoons are dredged and lined. 



Cost estimates for expanding force main systems to future irrigation sites, and installing irrigation equipment, are estimated in Table 4.6.5. Cost estimates assume that recycled water force mains are extended to site # 3, 4, and 5, as illustrated in Figure 4.6.7. Additional costs are anticipated if different sites are selected or required. 



TABLE 4.6.5

RECYCLED WATER IRRIGATION EXPANSION SYSTEMS

PS #3



		Item

		Cost Estimate



		Force Main & Irrigation System Expansions

		$1,110,000







Land Application Area PS #4



Ideally, the City is successful in securing all pending permit modifications to the NPDES Permit. With condition PS #4, the City will normally be able to discharge to the Molalla River from November through May (when river conditions allow); in all except the driest of years. River conditions in October are generally unfavorable for discharge, and also for land application of recycled water. Thus, to reduce labor associated for recycled water irrigation, final effluent generated in October will be stored in the storage ponds and discharged to the Molalla River over the winter months. Figure 4.6.6 summarizes the proposed effluent disposal strategy for PS #4. 







FIGURE 4.6.6

EFFLUENT DISPOSAL PROCESS SCHEMATIC 

PS #4



Preliminary Treatment

Secondary Treatment

Disinfection

Molalla River Outfall

Recycled Water Irrigation

Recycled Water Storage2

Nov - May

June - Oct

1See note



1. October flows (or excess summertime flows) are stored in the storage ponds and eventually discharge to the Molalla River outfall during the winter months.

2. Existing Lagoon #1 and #2.



Given the above strategy, the projected facility requirements are summarized in Table 4.6.6. Water balance calculations are provided in Appendix D. 

 

TABLE 4.6.6

WATER BALANCE SUMMARY 

PS #4



		Year

		Flows (MGD)

		Molalla River Discharge: Nov-May1

		Facility Requirements (Acres)2



		

		ADWF

		AWWF

		(MGD)

		Irrigation (ex)

		Irrigation3 (add)

		Lagoon (ex)

		Lagoon (add)



		2017

		1.1

		2.48

		2.7

		444.5

		0

		25

		0



		2025

		1.34

		2.98

		3.3

		444.5

		0

		25

		0



		2035

		1.65

		3.67

		4.0

		444.5

		~50

		25

		0



		2043

		1.90

		4.24

		4.6

		444.5

		~100

		25

		0





1. Molalla River discharge assumes that October flows (or excess summertime flows) are stored in the lagoon and discharged over the winter months.

2. Lagoon areas (acres) represent total area at average water depth. Existing lagoon area indicated by (ex). Assumes existing lagoons are dredged and lined. Irrigation acres are minimum based on estimates. 

3. City should secure land greater than values listed to introduce factor of safety into effluent disposal systems.



To account for the anticipated flows during the 2043 planning period, the City will need to add another 100 acres (approximately) of land for irrigation of recycled water. This assumes that May flows are discharged to the Molalla River, and October flows are stored in the lagoons and eventually discharged to the Molalla River during the winter months. Additional land reserves should be identified and secured, beyond the above requirements, to provide a contingency, redundancy, and to facilitate irrigation of recycled water in May during the driest of years when discharge to the Molalla River is not permitted. 



Cost estimates for expanding force main systems to future irrigation sites, and installing irrigation equipment, are estimated in Table 4.6.7. Cost estimates assume that recycled water force mains are extended to Site # 4 as illustrated in Figure 4.6.7. If different sites are selected or required, additional costs would be incurred.

TABLE 4.6.7

RECYCLED WATER IRRIGATION EXPANSION SYSTEMS

PS #4



		Item

		Cost Estimate



		Force Main & Irrigation System Expansions

		$413,000







Future Land Application Area 



An overview of existing land application sites and future potential land application sites is provided in this section. 



The City will land apply recycled water in accordance with the DEQ approved RWUP. The City submitted an amended RWUP (The Dyer Partnership, 2018) to DEQ in 2018, based on Class C requirements. The DEQ approved the RWUP (The Dyer Partnership, 2018) on September 27, 2018. Table 4.6.8 summarizes the existing useable acreage and recycled water capacity for each land application site; all based on Class C setbacks. 



TABLE 4.6.8

SUMMARY OF LAND APPLICATION SITES (CLASS C)



		Site

		Useable Acreage (Acres)

		Recycled Water Capacity (MG)



		North Coleman Ranch Site 

		270

		121.7



		South Coleman Ranch Site 

		163

		74.7



		Cemetery Site 

		3.4

		1.5



		WWTP Site

		8.1

		3.5



		Total

		444.5

		201.5







The City will continue to apply Class C recycled water, even after the new WWTP is constructed, but will have an option for converting existing sites to Class B, in the future if desired. The new WWTP will be designed to target Class B standards (at minimum). Targeting the production of Class B recycled water reduces setbacks requirements, and increases the capacity of existing land application sites. Assuming Class B setbacks; the useable acreage increases to almost 500 acres, and the resulting capacity is 223 MG, assuming minimal irrigation occurs in May and October. Table 4.6.9 summarizes the useable acreage and corresponding recycled water capacity of existing land application sites, assuming the production and application of Class B recycled water. 



TABLE 4.6.9

SUMMARY OF LAND APPLICATION SITES (CLASS B)



		Site

		Useable Acreage (Acres)

		Recycled Water Capacity (MG)



		North Coleman Ranch Site 

		287

		129.4



		South Coleman Ranch Site 

		185

		84.8



		Cemetery Site 

		6.6

		3



		WWTP Site1

		14

		6.1



		Total

		492.6

		223.3





1. Useable irrigation area at the WWTP will be reduced after construction of the new WWTP. 



As shown in the above tables, the majority of existing recycled water is land applied on to Coleman Ranch. While this is convenient and cost effective, if the agreement dissolves, or if problems arise with any of the irrigation sites that restrict or suspend irrigation amounts, the City lacks an insurance policy to ensure satisfactory disposal of effluent. Therefore, immediately expanding effluent disposal systems is absolutely necessary. 



Figure 4.6.7 illustrates locations of potential future recycled water irrigation sites. Existing irrigation sites are shown for planning level purposes. For actual land application plans pertinent to existing DEQ approved land application sites, refer to the approved RWUP. Preliminary (potential) sites were selected based on their proximity to the WWTP and/or existing effluent/recycled water force main. Site selections summarized herein are not intended to imply site suitability and acceptability. Additionally, useable acreage values specified are preliminary, and prepared without an analysis of existing site conditions. Each site requires further investigatory work to determine suitability and actual useable acreage available for land application of recycled water. Factors that influence site selection include, but are not limited to: topography, geology, soils, depth to groundwater, land use, and several other factors. Future potential irrigation sites are separated into two phases, based solely on their location to existing recycled water infrastructure. Future submains are not shown in Figure 4.6.7, and will require further planning and design after sites are selected for use.



In order to ensure the long-term sustainability of the City’s effluent disposal systems, the City should also weigh the pros and cons of purchasing property for irrigation of recycled water. Property ownership increases the long-term security and dependability of effluent disposal systems; and eliminates the potential loss of property arising from changes in private landowner land use objectives. The primary disadvantage of property ownership is the capital costs associated with property acquisition. Historical and comparable sales records from Clackamas County were analyzed to develop a planning level cost estimate for property acquisition. Parcels ranging from 40 to 100 acres in the proximity of the WWTP and/or recycled/effluent force main, although highly variable, recently sold for $10,000 to $14,000 per acre. 


FIGURE 4.6.7

FUTURE POTENTIAL RECYCLED WATER SITE LOCATIONS


Winter Surface Water Discharge (Molalla River)



The NPDES Permit will require two permit modification applications; one of which is currently undergoing DEQ review, and a future permit modification application that will be submitted to DEQ when the new WWTP is constructed based on future flows. 



Proposed Permit Modification Application #1

The City recently submitted an NPDES Permit modification application based on the Willamette Basin standards and flow data from the existing WWTPs 2007 design documents. The NPDES Permit should be based on the Willamette Basin standards of 30 mg/L BOD5/TSS (monthly) and 45 mg/L BOD5/TSS (weekly). Flows from the 2007 design documents are presented in Table 4.6.10.



TABLE 4.6.10

2007 DESIGN DOCUMENT FLOWS



		Parameter

		2005 (MGD)

		2015 (MGD)

		2025 (MGD)



		ADWF

		0.8

		1.1

		1.4



		MMDWF

		1.28

		1.7

		2.3



		AWWF

		1.3

		2.3

		3.0



		MMWWF

		2.04

		3.1

		4.1



		PDF

		7.06

		8.5

		10.3





1. Derived from Tetra Tech/KCM 2007 Wastewater Treatment Plant

Improvements Drawings.



The interim permit limits should be based on the following:



1. May 1 through October 31: During this period the permittee must comply with the limits in Table 4.6.7 while discharging to waters of the state. Discharge may not commence until gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the previous seven-day-period is less than 350-cfs. 



2. November 1 through April 30: During this time period the permittee must comply with the limits in Table 4.6.11 while discharging to waters of the state.



3. During the term of this permit, the effluent quality must comply with the limits in the following table:





























TABLE 4.6.11

PROPOSED NPDES PERMIT LIMITS



		Parameter

		Units

		Average Monthly

		Average Weekly

		Daily Maximum



		BOD5 (May 1 – October 31)

		mg/L

		10

		15

		-



		

		lbs/day

		190

		290

		380



		

		% removal

		85

		-

		-



		TSS (May 1 – October 31)

		mg/L

		10

		10

		-



		

		lbs/day

		190

		290

		380



		

		% removal

		85

		-

		-



		BOD5 (November 1 – April 30)

		mg/L

		30

		45

		-



		

		lbs/day

		1000

		1500

		2000



		

		%

		85

		-

		-



		TSS (November 1 – April 30)

		mg/L

		30

		45

		-



		

		lbs/day

		1000

		1500

		2000



		

		%

		85

		-

		-



		pHb

		SU

		Between 6.0 and 9.0



		Design Effluent Flow

Dry Season

		MGD

		2.30

		-

		-



		Design Effluent Flow

Wet Season

		MGD

		4.10

		

		



		Total Residual Chlorinec

		mg/L

		0.07

		-

		0.18



		E. coliad

		MPN/100 ml

		126

		-

		406



		Ammonia

		mg/L

		16.7

		-

		25.9



		Excess Thermal Load (May)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 77.95 million kcals/day.



		Excess Thermal Load (June)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 72.38 million kcals/day.



		Excess Thermal Load (July, August, September)

		No Thermal Load Available – Effluent temperature must be less than 16°C.



		Excess Thermal Load (October)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 42.43 million kcals/day.



		Dilution

		Discharge may not commence until gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the previous seven-day-period is less than 350-cfs.



		Notes:

a. No single E. coli sample may exceed 406 organisms per 100 mL. The permittee may take at least 5 consecutive re-samples at 4-hour intervals beginning within 48 hours after the original sample was taken and the geometric mean of the 5 re-samples is less than or equal to 126 E. coli organisms/100 mL to demonstrate compliance with the limit.

b. May not be outside the range of 6.0 to 9.0 S.U.

c. DEQ has established a minimum Quantitation Limit of 0.05 mg/L for Total Residual Chlorine. In cases where the average monthly or maximum daily limit for Total Residual Chlorine is lower than the Quantitation Limit, DEQ will use the reported Quantitation Limit as the compliance evaluation level.

d. Reported as a monthly geometric mean.











4. Additional information for the limits in the previous table.

a. The BOD5 concentration limits are considered equivalent to the minimum design criteria for BOD5 specified in OAR Chapter 340, Division 41. 



b. Mass Load limits for winter time discharge are based on 4.10 MGD. Mass load limits for the summer time are based on 2.3 MGD.



Proposed Permit Modification Application #2

Critical elements of the proposed future permit, based upon future flows, are summarized below and in Table 4.6.12.

 

1. May 1 through October 31: During this period the permittee must comply with the limits in Table 4.6.12 while discharging to waters of the state. Discharge may not commence until gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the previous seven-day-period is less than 350-cfs. 

2. November 1 through April 30: During this time period the permittee must comply with the limits in Table 4.6.12 while discharging to waters of the state.

3. During the term of this permit, the effluent quality must comply with the limits in the following table:































































TABLE 4.6.12

FUTURE POTENTIAL NPDES PERMIT



		Parameter

		Units

		Average Monthly

		Average Weekly

		Daily Maximum



		BOD5 (May 1 – October 31)

		mg/L

		10

		15

		-



		

		lbs/day

		271

		407

		542



		

		% removal

		85

		-

		-



		TSS (May 1 – October 31)

		mg/L

		10

		10

		



		

		lbs/day

		271

		407

		542



		

		% removal

		85

		-

		-



		BOD5 (November 1 – April 30)

		mg/L

		30

		45

		-



		

		lbs/day

		1326

		1989

		2652



		

		%

		85

		-

		-



		TSS (November 1 – April 30)

		mg/L

		30

		45

		-



		

		lbs/day

		1326

		1989

		2652



		

		%

		85

		-

		



		pHb

		SU

		Between 6.0 and 9.0



		Design Effluent Flow

Dry Season

		MGD

		3.25

		-

		-



		Design Effluent Flow

Wet Season

		MGD

		5.30

		-

		-



		Total Residual Chlorinec

		mg/L

		0.07

		-

		0.18



		E. coliad

		MPN/100 ml

		126

		-

		406



		Ammonia

		mg/L

		16.7

		-

		25.9



		Excess Thermal Load (May)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 77.95 million kcals/day.



		Excess Thermal Load (June)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 72.38 million kcals/day.



		Excess Thermal Load (July, August, September)

		No Thermal Load Available – Effluent temperature must be less than 16°C.



		Excess Thermal Load (October)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 42.43 million kcals/day.



		Dilution

		Discharge may not commence until gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the previous seven-day-period is less than 350-cfs.



		Notes:

e. No single E. coli sample may exceed 406 organisms per 100 mL. The permittee may take at least 5 consecutive re-samples at 4-hour intervals beginning within 48 hours after the original sample was taken and the geometric mean of the 5 re-samples is less than or equal to 126 E. coli organisms/100 mL to demonstrate compliance with the limit.

f. May not be outside the range of 6.0 to 9.0 S.U.

g. DEQ has established a minimum Quantitation Limit of 0.05 mg/L for Total Residual Chlorine. In cases where the average monthly or maximum daily limit for Total Residual Chlorine is lower than the Quantitation Limit, DEQ will use the reported Quantitation Limit as the compliance evaluation level.

h. Reported as a monthly geometric mean.





4. Additional information for the limits in the above table.



a. The BOD5 concentration limits are considered equivalent to the minimum design criteria for BOD5 specified in OAR Chapter 340, Division 41. 



b. Mass load limits for summer time discharge are based on 3.25 MGD.
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4.7	Phasing



The City of Molalla’s population is projected to steadily increase, generally in congruence with historical trends, over the next twenty years. To more closely align the capital improvements with the population trajectory, the recommended collection and WWTP improvements were evaluated on their ability to incorporate phasing into their construction sequencing. Phasing options will be contingent upon the outcome of the permit modification application. Preliminary phasing considerations are summarized below.

· Lagoon Dredging, Dewatering, and Disposal



Lagoon dredging should begin immediately, based on financial capabilities, to address severe storage deficiencies and treatment limitations. Dredging will also be required once the lagoons are converted to recycled water storage ponds.



· Collection System Improvements



I/I reduction can be phased based on identified needs and as funding is allocated. Collection system improvements can be phased over the next several years. Collection system improvement projects are separated into three phases and prioritized based on severity of deficiencies. 



· WWTP Improvements



The influent fine screen expansion can be completed immediately based on funding availability. The grit removal system, influent flow equalization conversion, transfer pump station upgrades, SBR, tertiary filtration, disinfection systems, aerobic digester, biosolids dewatering facilities, all have limited phasing opportunities. The improvements would likely consist of a comprehensive WWTP upgrade project.



· Recycled Water Storage



Conversion of lagoon #1 and #2 into recycled water storage systems will occur during the WWTP improvements project. Recycled water expansion systems, for PS #1, PS #2, and PS #3, can be phased in based on actual flows, impacts of collection system improvement projects, and actual population growth. However, land acquisition, to accommodate recycled water storage expansion systems for PS #1, PS #2, and PS #3, should commence prior to actual construction of the WWTP improvement projects. 







· Recycled Water Land Application Sites



Regardless of the future permit condition (PS #1 – PS #4), the City should begin to immediately  evaluate and secure land for the application of recycled water. The amount of land required, and the rate at which land is identified and allocated, is directly proportional to the land required as specified in previous sections. In general, for all permit scenarios, eventually the rate of recycled water land expansion should outpace but follow the population trajectory. 



· Biosolids Land Application



The City’s Biosolids Management Plan should be updated to expand land available for biosolids application. To reduce biosolids disposal costs, land area should be expanded immediately, as available land is currently deficient. Eventually, however, the expansion of land application sites could follow demand due to population growth. 



4.8	Operation and Maintenance



Preliminary O&M cost estimates for the recommended collection and WWTP improvements were developed for the 2043 planning year. Successful completion of I/I reduction projects will theoretically result in reduced wastewater flows, correlating to a decrease in electrical and operational costs associated with collection system and WWTP systems. O&M costs for the influent fine screen expansion, grit removal, SBR, tertiary treatment systems (if required) disinfection systems, aerobic digester, biosolids management systems, are summarized in Table 4.8.1, below. 

The existing tertiary treatment systems, disinfection systems, and aerated lagoon aerators will be abandoned and demolished as part of the WWTP improvements. Accordingly, the O&M costs associated with these systems will be deducted from the City’s current expenditures. O&M cost estimates are for preliminary purposes. Costs include equipment repair and replacement expenditures for short lived assets. 

TABLE 4.8.1

SUMMARY OF ANNUAL O&M COST ESTIMATES (2043)



		Item

		Annual Cost 

PS #1

		Annual Cost 

PS #2

		Annual Cost 

PS #3

		Annual Cost 

PS #4



		Influent Screen

		$20,000

		$20,000

		$20,000

		$20,000



		Grit Removal

		$14,000

		$14,000

		$14,000

		$14,000



		Transfer Pump Station

		$44,012

		$44,012

		$44,012

		$44,012



		SBR

		$159,000

		$159,000

		$159,000

		$159,000



		Tertiary Filters

		$17,000

		$17,000

		-

		-



		Effluent Pump Station

		$136,756

		$136,756

		$136,756

		$136,756



		Aerobic Digester

		$105,000

		$105,000

		$105,000

		$105,000



		Biosolids Processing Facility

		$28,000

		$28,000

		$28,000

		$28,000



		Disinfection (HS/UV)

		$41,000

		$41,000

		$41,000

		$41,000



		Biosolids Disposal

		$267,038

		$267,038

		$267,038

		$267,038



		Effluent Disposal / Land Application

		$350,000

		$300,000

		$300,000

		$250,000



		

		

		

		

		



		 WWTP Annual O&M Estimate Total

		$1,182,000

		$1,132,000

		$1,115,000

		$1,065,000



		 WWTP 20 Yr Present Worth (2.3%)

		$17,264,000

		$16,534,000

		$16,286,000

		$15,555,000







Future O&M expenditures for land application/irrigation systems are a function of the NPDES permit and the amount of recycled water that must be land applied.  Generally, as the area of land required is increased, O&M costs follow suit. O&M expenditures will vary based on the location of land application sites, irrigation methods, and other variables. City staff estimates that current O&M expenditures during the irrigation season are approximately $90,000 per year, excluding disinfection costs (chemical costs). However, the costs are provided with the caveat that they are not entirely inclusive because in past years the City has not always irrigated at amounts necessary to satisfy a water balance. With that in mind, cost estimates for irrigation O&M are provided at a lower confidence level and based entirely on historical dollars per volume of recycled water irrigated. 

4.9	Short Lived Assets



A reserve fund should be established to fund equipment repair and replacement needs over the anticipated twenty-year life of the WWTP. Estimated equipment repair, rehabilitation, and replacement expenditures for a twenty-year planning period are summarized in Table 4.9.1. Items listed include existing wastewater treatment plant systems. Long-term capital financing facilities are excluded from the estimates. Refer to Appendix C for a detailed breakdown of short lived assets. 



TABLE 4.9.1

SUMMARY OF SHORT LIVED ASSETS



		Item

		 Annual Cost 

PS #1 & PS #2

		 Annual Cost 

PS #3 & PS #4



		Influent Screen

		$6,000

		$6,000



		Grit System

		$8,567

		$8,567



		Transfer Pump Station

		$4,600

		$4,600



		SBR

		$18,733

		$18,733



		Tertiary Filtration (PS #1 & PS #2)

		$7,630

		-



		UV/HS Disinfection

		$6,467

		$6,467



		Effluent Pump Station

		$10,333

		$10,333



		Aerobic Digesters

		$3,033

		$3,033



		Biosolids Screw Press Systems

		$5,000

		$5,000



		Misc. Instrumentation and Controls

		$20,133

		$20,133



		

		

		



		WWTP Annual Short Lived Asset Total

		$90,000

		$82,000











Tertiary Treatment Alternatives Comparison

Capital Cost Estimate 	Depth Filtration (Upflow Sand Filter)	Surface Filtration (Disk Filter)	2861000	2387000	Present Value O	&	M Estimate 	Depth Filtration (Upflow Sand Filter)	Surface Filtration (Disk Filter)	510000	249000	Tertiary Treatment Alternative

Total Present Value



Treatment System Alternatives Comparison

Capital Cost Estimate 	SBR with Tertiary Filtration	MBR	9094000	12610000	Present Value O	&	M Estimate 	SBR with Tertiary Filtration	MBR	2578000	4796000	Treatment System Alternative

Total Present Value



Treatment System Alternatives Comparison

Capital Cost Estimate 	SBR 	Conventional Activated Sludge	Oxidation Ditch (w/ Primary Clarifiers)	MBR	6707000	8099000	11655600	12610000	Present Value O	&	M Estimate 	SBR 	Conventional Activated Sludge	Oxidation Ditch (w/ Primary Clarifiers)	MBR	2329000	2770000	2409000	4796000	Treatment System Alternative

Total Present Value



Disinfection System Alternatives Comparison

Capital Cost Estimate 	Year Round HS 	Year Round OSG	Year Round UV	HS and UV	1729000	2169000	1622000	1460500	Present Value O	&	M Estimate 	Year Round HS 	Year Round OSG	Year Round UV	HS and UV	661000	490000	706000	604000	Disinfection System Alternative

Total Present Value



Biosolids Stabilization Alternatives Comparison

Capital Cost Estimate 	Aerobic Digestion	Aerobic Digestion w/ MBT	Anaerobic Digestion	3332000	4109000	4932000	Present Value O	&	M Estimate 	Aerobic Digestion	Aerobic Digestion w/ MBT	Anaerobic Digestion	1516145.8044041602	2170705.6876100288	1089754.8189263395	Biosolids Stabilization System Alternative

Total Present Value



Complete WWTP Alternatives

Influent Screen	PS #1	PS #2	PS #3	PS #4	485355	485355	485355	485355	Grit Removal	PS #1	PS #2	PS #3	PS #4	901000	901000	901000	901000	Flow Equalization Basin	PS #1	PS #2	PS #3	PS #4	1190000	1190000	1190000	1190000	Transfer Pump Station	PS #1	PS #2	PS #3	PS #4	844000	844000	844000	844000	Biological System	PS #1	PS #2	PS #3	PS #4	6707000	6707000	6707000	6707000	Lagoon Desludging 	&	 Disposal	PS #1	PS #2	PS #3	PS #4	3875000	3875000	3875000	3875000	Aerobic Digester	PS #1	PS #2	PS #3	PS #4	3332000	3332000	3332000	3332000	Tertiary Filtration	PS #1	PS #2	PS #3	PS #4	2387000	2387000	0	0	Biosolids Processing Facility	PS #1	PS #2	PS #3	PS #4	1867000	1867000	1867000	1867000	Disinfection (UV/HS)	PS #1	PS #2	PS #3	PS #4	1460500	1460500	1460500	1460500	Recycled Water Storage Bank Stabilization 	&	 Improvements	PS #1	PS #2	PS #3	PS #4	3348857	3348857	3348857	3348857	Discharge Monitoring Station Improvements	415000	415000	415000	415000	Misc. Equipment	PS #1	PS #2	PS #3	PS #4	750000	750000	750000	750000	Effluent Pump Station Expansion	PS #1	PS #2	PS #3	PS #4	697000	697000	697000	697000	Site Structures	PS #1	PS #2	PS #3	PS #4	1170000	1170000	1170000	1170000	Recycled Water Irrigation Expansion Systems	2010000	1170000	1110000	413000	Site Improvements and Yard Piping	PS #1	PS #2	PS #3	PS #4	2519000	2519000	2519000	2519000	Recycled Water Storage Expansion Systems	13478000	4356000	4356000	WWTP Alternative

WWTP Total Capital Cost



Irrigation Season Recycled Water Quantity (MG)

Total Recycled Water (MG)	2017	2020	2025	2030	2035	2040	2043	204.97599999999994	219.68048616561015	246.40841613844444	274.5799843042559	303.26713753898775	332.40800563436954	350.123508602475	Year

Quantity of Recycled Water (MG)





Irrigation Season Recycled Water Quantity (MG)	2017	2020	2025	2030	2035	2040	2043	170.44199999999995	182.66909990944757	204.8939547238152	228.31922607908234	252.173217627527	83	276.40448294597036	291.13530878357977	Year

Quantity of Recycled Water (MG)
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SECTION 5:  RECOMMENDED PLAN

City of Molalla

Section 5

Wastewater Facility and Collection System Master Plan
Recommended Plan



This section summarizes the recommended improvements to provide adequate conveyance, treatment, and effluent disposal capacity to serve the City of Molalla’s needs through the year 2043. The project descriptions, costs, and timing are intended to serve as the basis for a Capital Improvement Plan (CIP) for implementing the necessary improvements. 

Wastewater collection and treatment system improvements are scheduled in three phases. Phase 1 improvements will consist of high priority collection system improvement projects and Wastewater Treatment Plant (WWTP) improvements to ultimately establish compliance with the City’s NPDES Permit. Phase 2 and Phase 3 improvements will be comprised of collection system Inflow and Infiltration (I/I) repair projects, increasing conveyance capacity, upgrading pump stations, expanding effluent disposal systems, and expanding biosolids disposal sites. 


With the pending permit modification applications, the recommended plans summarized herein, are developed for four potential Permit Scenarios (PS #1, PS #2, PS #3, and PS #4), as previously depicted and defined in Section 4 and Figure 4.0.1. 

5.1
Future Flow and Load Projections

The future flows and loadings are presented in Table 5.1.1, below. For comparative purposes, the table also includes the current facility’s design flows.

TABLE 5.1.1

wastewater flows and loads

		PARAMETER

		2017

		2043



		Population

		9,939

		16,977



		Base Sewage

		0.89

		MGD

		90

		gpcd

		1.52

		MGD



		Base Infiltration

		0.22

		MGD

		23

		gpcd

		0.38

		MGD



		AAF

		1.85

		MGD

		186

		gpcd

		3.16

		MGD



		ADWF

		1.11

		MGD

		112

		gpcd

		1.90

		MGD



		AWWF

		2.48

		MGD

		249

		gpcd

		4.24

		MGD



		MMDWF10

		1.91

		MGD

		192

		gpcd

		3.25

		MGD



		MMWWF5

		3.21

		MGD

		312

		gpcd

		5.30

		MGD



		Peak Average Week

		4.51

		MGD

		401

		gpcd

		6.80

		MGD



		PDAF5

		6.62

		MGD

		524

		gpcd

		8.91

		MGD



		PIF

		9.7

		MGD

		735

		gpcd

		12.48

		MGD





TABLE 5.1.2

wastewater treatment design values (2043)


		 

		Flow

		BOD5

		TSS



		 

		MGD

		mg/L

		ppd

		mg/L

		ppd



		AAF

		3.16

		126

		3,310

		133

		3,500



		MMDWF10

		3.25

		144

		3,900

		143

		3,870



		MMWWF5

		5.30

		60

		2,630

		68

		3,020



		PDAF

		8.91

		n/a

		n/a

		n/a

		n/a



		PIF

		12.48

		n/a

		n/a

		n/a

		n/a





5.2
Existing Collection System Improvements


Smoke testing was performed by The Dyer Partnership Engineers & Planners, Inc. (October, 2017) to identify potential deficiencies that allow I/I into the collection system. Flow mapping was also conducted (January, 2018) to determine the quantity and sources of extraneous water that enters the sewer collection system.

Analysis of the results from smoke testing and flow mapping revealed several locations where improvements to the collection system are required to enable the collection and treatment system to handle current and future flows. Successful resolution of deficiencies should reduce collection system peak flows and help minimize future WWTP capital and operational expenditures. It is recommended that the City continue to identify and correct I/I in the existing collection system, in accordance with the procedures outlined below. 

1. The City should implement a TV program for the entire collection system over a five-year period (20% per year) and continue to repeat the TVing at five-year intervals.


2. Serious maintenance and repair issues should be identified in the I/I inspection program and be corrected as funding becomes available. Collection system improvement projects are categorized into three phases (summarized below). 

3. A new Sewer System Evaluation survey (SSE) should be completed at least every ten years. A SSE should include: line grit removal and cleaning, inspection of the lines with TV camera, physical inspection of manholes, performance of flow testing at structures, smoke testing of lines, mapping of results, development of I/I repair capital improvement projects and performance of a cost-effective analysis. 

It is recommended that the proposed collection system improvement projects be completed in three phases, based on the severity of the deficiencies. Phase 1 projects will be completed in the next five years. Phase 2 projects will be completed in years 5-10, and Phase 3 projects will be scheduled to occur in years 10-20. A summary of the proposed projects is provided below. Cost estimates are summarized in Section 5.8. The I/I removal projects assume complete sanitary sewer replacement, including piping, manholes, and service laterals, all to ensure that all sources of I/I are addressed.

· Phase 1

· Project 1. Replace/Rehabilitate existing 8-inch sewer along Fenton Avenue from TL_B_19 to TL_B_20. 

· Project 2. Replace/Rehabilitate existing 8-inch sewer along Patrol St. from TL_B_2 to TL_B_27.

· Project 3. Replace/Rehabilitate existing 8-inch sewer along Lola Avenue from TL_A_33 to TL_A_25.

· Project 4. Replace/Rehabilitate existing 8-inch sewer from TL_A_22 to TL_A_21 along East 2nd to TL_A_16 on Eckerd Avenue. 

· Project 5. Replace/Rehabilitate existing 8-inch sewer along S. Swiegle from BC_A3_17 to BC_A3_7.

· Project 6. Replace/Rehabilitate existing 8-inch sewer beginning at the S. Molalla Pump Station, continuing to manhole BC_A1_2, and terminating at the clean-out located east of manhole BC_A1_3. Additional smoke testing and TVing is recommended. A portion of this sewer line extends into an abandoned subdivision that presents a higher risk of infiltration and inflow.

· Project 7. Replace/Rehabilitate existing 8-inch sewer along Fenton Avenue from TL_B_20 to TL_B_22.

· Phase 2

· Project 8. Replace/Rehabilitate existing 8-inch sewer along East Main Street from TL_A_48 to TL_A_28.

· Project 9. Replace/Rehabilitate existing 8-inch sewer along Berkley Avenue from BC_A3_18 to clean-out located south of BC_A3_14 near East 5th St.

· Project 10. Replace/Rehabilitate existing 8-inch sewer beginning at manhole BC_A3_21 and continuing south on Metzler to BC_A3_2, terminating at clean-out at the intersection of Metzler and West 4th Street.

· Project 11. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_21 and continuing east on Kimberly Ct until terminating at TL_B_24. 

· Phase 3

· Project 12. Replace/Rehabilitate existing 8-inch sewer beginning at BC_A3_16 along S. Molalla Avenue, continuing south to BC_A3_3, and continuing south until the clean-out in Fox Park (former High School site). Scope of work will include an evaluation of service laterals extending east on 2nd Street.

· Project 13. Replace/Rehabilitate existing 8-inch sewer beginning at TL_A2_6, continuing south on S. Cole Avenue until TL_A2_4, and then continuing east on East 7th Street until terminating at the clean-out east of manhole TL_A2_5. 

· Project 14. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_2 along North Cole Avenue, and terminating at the clean-out south of TL_B_31.

· Project 15. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_29 along Garden Court until TL_B_4. 

· Project 16. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_8 along Oak Street, and continuing to clean-out east of TL_B_12. 

· Project 17. Replace/Rehabilitate existing 8-inch sewer beginning at TL_B_8 on East Heintz Street to TL_B_9, continuing to TL_B_10 on East Park Avenue. 

· Project 18. Replace/Rehabilitate existing 8-inch sewer beginning at BC_B_1 along South Molalla Forest Road to BC_B_18. Includes 8” sewer line extending west to BC_B_10.

· Project 19. Replace/Rehabilitate existing 8-inch sewer beginning at BC_C_71 along Meadowlawn Place to BC_C_59. 

· Project 20. Replace/Rehabilitate existing 8-inch sewer beginning at TL_A1_5, continuing to TL_A1_1 on East 8th Street, continuing east on East 8th Street until TL_A1_6, and then terminating at the clean-out at the end of Mathias Court. Additional inspections and TVing is required in subbasin TL_A1 to determine ultimate scope of repairs/replacement work. 

· Project 21. Replace/Rehabilitate existing 8-inch sewer beginning at TL_C2_11 along Explorer Avenue, continuing to TL_C2_6 along Escort Street, continuing to TL_C2_5 along Bronco Avenue, and continuing along Glory Ln to TL_C2_1. Scope of work shall also include replace/rehabilitate existing 8-inch sewer beginning at TL_C2_15 along Probe Street terminating at TL_C2_16. Additional inspections and TVing is required in sub basin TL_C2 to determine ultimate scope of repair/replacement work.

After substantial completion of high-priority I/I reduction work, the City should re-evaluate influent WWTP flows and amend the flows in this Wastewater Facility and Collection System Master Plan (WWFCSMP), as necessary, based on the results of the I/I improvement work. 


5.3
Pump Station Improvements

The collection system includes five small pump stations. An analysis of each pump station was conducted to identify deficiencies and recommend improvements, if necessary, during the planning period. Based on pump station assessments summarized in Section 2, future improvements are necessary for all of the pump stations. Costs for pump station improvements are summarized in Section 5.8.

South Molalla Pump Station


The South Molalla Pump Station is old and introduces an increasing risk of failure and subsequent overflows to Bear Creek. The wet well is structurally deficient. The pump station is hydraulically overloaded. Constructing a new pump station, with a new wet well and new force main, is recommended as Phase 1 improvements. Phase 1 improvements are schedule to occur within the next five years.


Taurus Street Pump Station 

The existing pumps introduce significant operational and maintenance difficulties and operational expenditures. Installing a new submersible pump station is recommended. The existing wet well will be re-used. Based on the City’s budget and other priorities, upgrades to the Taurus Pump Station are classified as Phase 2 improvements, schedule to occur between years 5-10.

Stowers, Steelhead & Coho, and East 5th & South Cole Pump Stations

Pump station improvements to the Stowers, Steelhead & Coho, and East 5th & South Cole Pump Stations will also be required during the planning period. The pump stations will require new pumps, control upgrades, Supervisory Control and Data Acquisition (SCADA) systems, and wet well rehabilitation work. Improvements to these pump stations are considered Phase 2, and planned for years 5-10. 


5.4
Collection System Expansion


An analysis of future expansion requirements of the collection system involved identifying likely areas of expansion and determining the probable impacts of expansion on the existing system. Future growth will occur within the City’s Urban Growth Boundary (UGB). The City is currently void of large tracts of developable land within the UGB. New connections to the existing gravity sewer system will primarily occur by providing service to vacant lots dispersed throughout the UGB. It is recommended that the City provide sewer service as required for future development without further analysis because it is consistent with the City’s Comprehensive Development Plan. 

5.5
WWTP Improvements and Expansion

The existing flows and loads exceed the capacity of the existing WWTP, and the WWTP cannot meet current NPDES Permit requirements on a consistent basis. The recommendation is to construct a new WWTP with the capacity to meet current and future projected flows for the year 2043. 

Improvements to the WWTP are contingent upon the pending permit modification applications. If a mass load increase is approved (PS #3 and PS #4), the WWTP improvements will consist of a new influent fine screen, new grit removal system, new influent flow equalization basin (the existing aerated lagoon would be modified and serve as an Equalization Basin (EQ) basin), new Sequencing Batch Reactors (SBR) biological treatment system, new aerobic digester, new biosolids screw press, and a new Ultraviolet/Hypochlorite Solution (UV/HS) disinfection system. If a mass load increase is not approved (PS #1 and PS #2) by Oregon Department of Environmental Quality (DEQ), in addition to the previously listed process items, a tertiary filtration system will be installed to facilitate Biochemical Oxygen Demand (BOD5) and Total Suspended Solids (TSS) concentration limits to avoid mass load exceedances. 

Recycled water storage and land application system requirements will vary tremendously based on the outcome of the pending permit modification applications. If DEQ allows the City to discharge to the Molalla River during the summer months when river conditions allow, typically in May, then using the existing facultative lagoons for recycled water storage will satisfy storage requirements. Under this scenario, the existing facultative Lagoons #1 and #2 will serve as recycled water storage ponds, to balance difference between the generation and use of recycled water. If the permit remains in its current condition, in that discharging to the Molalla River is only allowed between November 1 and April 30, then additional storage for recycled water is required. 

Plan views of the proposed wastewater treatment plant expansion scenarios were previously provided in Section 4. A more detailed summary of each improvement is summarized below, and in Tables 5.5.1, 5.5.2, and 5.5.3. 

TABLE 5.5.1


PLANNING LEVEL DESIGN DATA


		Item

		Description / Design Data



		Influent Fine Screen

		Mechanical Fine Screen

		1/4-inch, screen washing, compaction



		 

		     Quantity

		2 (1 existing, 1 new)



		 

		     Capacity, Each

		9.25 MGD



		 

		     Bypass

		Bar screen - manually cleaned



		 

		

		 



		 

		Flow Measurement

		Parshall Flume



		 

		

		 



		

		Influent Sampler

		Issco



		

		

		



		Grit Removal

		Vortex Grit Removal

		12.5 MGD (360 deg chamber)



		 

		     Upper Chamber Diameter

		12’



		 

		     Upper Chamber Depth

		6’-8”



		 

		     Lower Chamber Diameter

		5’ (minimum)



		 

		     Lower Chamber Depth

		6’-8” (minimum)



		 

		     Inlet & Outlet Channel Width

		3’



		 

		

		 



		 

		Grit Pump

		250 GPM



		 

		

		 



		Influent Flow EQ1

		Basin Dimensions

		 



		 

		     Size (bottom of basin)

		100 ft by 54 ft



		 

		     Side Slopes (horiz:vert)

		2:1



		 

		     Maximum Side Water Depth

		10 ft w/ 2 ft freeboard



		 

		

		 



		 

		Basin Volume

		0.65 MG



		 

		

		 



		 

		Basin Liner

		Concrete (new)



		 

		

		 



		Transfer Pump Station

		Pumps

		 



		 

		     Type

		Centrifugal submersible w/ VFDs



		 

		     Quantity

		Three



		 

		     Horsepower, each

		85 hp



		 

		     Capacity

		8.9 MGD



		 

		

		 



		 

		Discharge Force Main

		 



		 

		     Size, Qty

		18-inch, 2



		 

		     Length

		2,200-feet2



		

		

		



		SBR

		Four Basins

		8.9 MGD (Total Capacity)



		

		     Basin Dimensions (Internal)

		113’ x 38’ x 18’ (Qty 4)



		

		     Blowers, Qty

		Three



		

		     Blowers, scfm

		890 scfm @ 8.91 psig



		

		     WAS Pumps, Qty

		Four



		

		     WAS Pumps, capacity

		110 GPM



		

		

		





TABLE 5.5.1


PLANNING LEVEL DESIGN DATA (CONT.)

		Item

		Description / Design Data



		Recycled Water Storage3

		Dimensions

		 



		Lagoon #1

		     Surface Area

		11.4 acres at 6 ft water depth



		 

		     Maximum Depth

		12 ft with 3 ft freeboard



		 

		     Working Depth

		9 ft



		 

		

		 



		 

		Volume

		137 acre-feet (45 MG)



		 

		

		 



		 

		Basin Liner

		Hypalon Liner (new)



		 

		

		 



		 

		Outlet

		 



		 

		     Size

		10-inch



		 

		     Type

		Adjustable



		 

		

		 



		Recycled Water Storage3

		Dimensions

		 



		Lagoon #2

		     Surface Area

		13.6 acres at 6 ft water depth



		 

		     Maximum Depth

		12 ft with 3 ft freeboard



		 

		     Working Depth

		9 ft



		 

		

		 



		 

		Volume

		163 acre-feet (53 MG)



		 

		

		 



		 

		Basin Liner

		Hypalon Liner (new)



		 

		

		 



		 

		Outlet

		 



		 

		     Size

		10-inch



		 

		     Type

		Adjustable



		

		

		



		Disinfection

		Winter Disinfection

		UV (low pressure, high intensity)



		

		Summer Disinfection

		Sodium Hypochlorite



		

		

		



		Effluent Pump Station

		Pumps

		 



		 

		     Type

		Vertical turbine



		 

		     Quantity

		3 new



		 

		     Horsepower, each

		300 hp



		 

		     Capacity, each

		5 MGD 



		 

		

		 



		 

		Discharge Force Main

		 



		 

		     Size

		24-inches



		 

		     Length

		Five miles



		

		

		



		Controls

		SCADA

		Entire WWTP



		

		

		



		Standby Power

		Generator Sets

		 



		 

		     Type

		Diesel



		 

		     Size

		750 kW (new), 500 kW (new)



		 

		     Transfer Switch

		Automatic



		

		

		





TABLE 5.5.1


PLANNING LEVEL DESIGN DATA (CONT.)


		Item

		Description / Design Data



		Discharge Monitoring Station

		Effluent Sampler

		 



		 

		     Type

		Flow paced



		 

		

		 



		 

		Instrumentation

		 



		 

		     Type

		Temp, DO



		 

		

		 



		 

		Flow Measurement

		 



		 

		     Type

		Electromagnetic



		 

		     Size

		12-inch



		

		

		



		Molalla River Outfall

		Material

		HDPE



		 

		Size

		24-inch



		 

		Length

		23-feet



		 

		

		 



		 

		Diffuser Design

		 



		 

		     Number of Ports, Type

		3, Duckbill



		 

		     Diameter of Ports

		8-inches



		 

		     Minimum Summer Submergence

		1-inch



		 

		     Minimum Winter Submergence

		12-inches



		

		

		





1. Existing aerated lagoon to be converted to influent flow equalization basin.


2. Transfer pump force main will be extended to new WWTP. Exact length and hydraulics to be determined during pre-design.

3. Existing lagoons will be dredged and lined prior to using them for recycled water storage. 


If a suitable mass load increase is not approved, then a tertiary filter is required to achieve effluent BOD5 and TSS concentration limits. Table 5.5.2 lists planning level design data for a tertiary filtration system sized for complete redundancy.


TABLE 5.5.2

PLANNING LEVEL DESIGN DATA 


TERTIARY FILTRATION

PS #1 AND PS #2

		Item

		Description / Design Data



		Tertiary Filtration

		Tertiary Filtration

		 



		

		     Type

		Rotating Disk filter



		

		     Number

		2 (1 duty/1 standby)



		

		     Capacity, each

		10.7 MGD



		

		     Total Filter Area Per Unit, ft2

		1,800



		

		     Number Discs Per Unit

		22



		

		     Media Pore Size, µm

		10



		

		     Level Control

		Yes



		

		     Turbidimeters

		Yes



		

		     Effluent Quality

		< 4 - 5 mg/L TSS



		

		

		





If the City is unable to secure an ability to discharge to the Molalla River when river conditions allow, or if a mass load increase is not granted, then additional recycled water storage is necessary to satisfy a water balance. River conditions in May, due to frequent rainfall and snowmelt, are usually adequate to support discharge without adversely impacting water quality. Table 5.5.3 provides planning level design data for expanding recycled water storage systems if the permit continues to not allow discharge to the Molalla River during the summer months. 


TABLE 5.5.3

PLANNING LEVEL DESIGN DATA 


RECYLCED WATER STORAGE EXPANSION SYSTEMS

PS #1, PS #2, AND PS #3

		Item

		Description / Design Data



		Recycled Water Storage Expansion (PS #1)

		Dimensions

		 



		

		     Surface Area1

		35 acres 



		

		     Maximum Depth

		12 ft with 3 ft freeboard



		

		     Working Depth

		9 ft



		

		

		 



		

		Volume

		420 acre-feet (137 MG)



		

		

		 



		

		Basin Liner

		Hypalon Liner



		

		

		 



		Recycled Water Storage Expansion (PS #2 & PS #3)

		Dimensions

		 



		

		     Surface Area1

		10 acres 



		

		     Maximum Depth

		12 ft with 3 ft freeboard



		

		     Working Depth

		9 ft



		

		

		 



		

		Volume

		120 acre-feet (39 MG)



		

		

		 



		

		Basin Liner

		Hypalon Liner



		

		

		





1. Storage pond surface area based on average water depth.

Lagoon Dredging, Dewatering, and Disposal


The existing aerated Lagoons #1 and Lagoon #2 have accumulated sludge for years. To restore the biological and equalization functionality, dredging, dewatering, and disposal of biosolids is recommended immediately. Lagoon #1 has over 8-feet of sludge in some locations. The sludge reduces the biological capacity of the facultative lagoons, and hampers recycled water storage. Due to the absence of suitable dredging, dewatering, and disposal systems, it’s recommended that the City procure the services of a professional dredging and disposal company to remove and dispose of the solids. During the development of this plan, the City removed 699 dry tons of solids from Lagoon #1, and 215 dry tons of solids from the aerated lagoon. Since design and construction of the WWTP improvements project will take multiple years to develop, dredging, dewatering, and disposal of biosolids will also be required immediately prior to the construction and commissioning of the new WWTP. With the new WWTP, the existing facultative/storage lagoons will be converted to recycled water storage ponds, and the existing aeration basin (aerated lagoon) will be converted to an influent flow equalization basin. 

Influent Fine Screen


The existing influent fine screen system consists of one fine screen. Operators state that the existing fine screen is incapable of processing flows greater than 6 MGD. The influent fine screen is currently undersized for existing flows, and an expansion is necessary to meet the projected Peak Instantaneous Flow (PIF) for the 2043 planning period. A new fine screen, in parallel with the existing screen, will be constructed as part of the WWTP improvements. With the additional fine screen, the WWTP will have adequate capacity for existing and future flows. Upgrades also include integration into the SCADA system, thereby improving operational efficiencies.


Grit Removal


Grit removal is not currently included in the WWTP. Grit is allowed to pass through the headworks and accumulate in the aerated lagoon. A new grit removal system sized at 12.5 MGD will be constructed to serve projected future flows. Grit removal is recommended to sustain the longevity of wastewater process equipment as well as maintain optimum efficiency of downstream treatment processes. Upgrades also include integration into the SCADA system.

Influent Flow Equalization


The City of Molalla’s collection system has excessive I/I. To decrease the size of downstream facilities, approximately half of the existing aerated lagoon will be repurposed to serve as an influent flow equalization/surge basin. The volume available for equalization is approximately 0.65 MG. Peak flows will be conveyed from the transfer pump station to the equalization basin. As part of the WWTP improvements, the basin will be dredged and a new concrete structure (due to high groundwater conditions) will be constructed. 

Transfer Pump Station and Force Main


The transfer pump station will undergo improvements to allow it to convey raw sewage to the new WWTP. The existing Transfer Pump Station Controls Building will house the new control panel and Variable Frequency Drives (VFDs) for the new pumps. To process peak flows, the Transfer Pump Station will convey raw wastewater through both parallel 18-inch diameter force mains. During the summer months, only one 18-inch diameter force main will be used. The force mains will be extended from the existing point of entry into Lagoon #1, to the ultimate location of the new SBR. 

SBR


A new four-cell SBR system will be constructed. The use of four cells provides adequate equalization allowing uniform downstream flows. Preliminarily, the internal dimensions, for each of the four units, SBR basin are 113 feet long by 38 feet wide by 21.5 feet high. The SBR will include fine bubble diffusers, blowers, controls, and SCADA system. The WWTP will be designed to produce effluent less than 10 mg/L BOD5, less than 10 mg/L TSS, and less than 2 mg/L NH3-N.

Tertiary Filtration


Tertiary filtration is required if the City is unable to secure a suitable mass load increase associated with the Molalla River outfall. The tertiary filtration system will be sized to accommodate the peak decant rate from the SBR, and an average influent TSS concentration of 10 mg/L. Target effluent concentration from the tertiary filtration system is less than 4-5 mg/L TSS. The tertiary filtration system will consist of two units: one duty and one standby. The tertiary systems will be rotating disk filter packages, and installed in parallel. 


Disinfection


A new sodium hypochlorite disinfection system will be installed for disinfecting the effluent during the summer months, when recycled water is land applied to DEQ approved sites. During the summertime, disinfected effluent will be conveyed to recycled water storage ponds, before being conveyed to the effluent pump station. When discharging to the Molalla River, a new UV disinfection system will be constructed for disinfecting the effluent during the winter months. When discharging to the Molalla River, disinfected effluent will be conveyed from the UV system directly to the effluent pump station. 

Recycled Water Storage 

The existing WWTP is currently deficient in recycled water storage capacity. Based on the existing conditions, the City is sometimes forced to discharge to the Molalla River during the summer months. 

Future recycled water storage requirements are a function of whether or not discharging to the Molalla River during May is allowed, and also whether or not a mass load increase is granted. 

With PS #1, PS #2, PS #3, and PS #4, after the new WWTP is constructed, the existing facultative lagoons will be used to store recycled water. Dike stabilization improvements are, however, required to stabilize the dikes to maintain the integrity of the berms. Lining with a hypalon liner, along with improvements to the transfer piping are also required. A total of 98 million gallons of storage will be provided. 

With a mass load increase associated with the Molalla River outfall, and conditional discharge allowance in May, converting the existing facultative/storage lagoons to recycled water storage satisfies recycled water storage requirements for the planning period. For PS #1, PS #2, and PS #3, additional recycled water is required beyond converting the existing facultative Lagoons #1 and #2 into recycled water storage ponds. 


Storage requirements based on the four main permit scenarios (PS #1, PS #2, PS #3, and PS #4), are summarized in Table 5.5.4 below. As previously stated, acres are for approximate surface area of storage ponds.

TABLE 5.5.4

Recycled Water Storage REQUIREMENTS 

		Item

		Permit Scenario



		

		PS #1

		PS #2

		PS #3

		PS #4



		Facultative Lagoon #1 and #2 (MG)

		98

		98

		98

		98



		Facultative Lagoon #1 and #2 (Acres)

		25

		25

		25

		25



		Recycled Water Expansion (MG)

		137

		39

		39

		0



		Recycled Water Expansion (Acres)

		35

		10

		10

		0



		Total Volume (MG)

		235

		137

		137

		98



		Total Acreage (Acres)

		60

		35

		35

		25





Effluent Pump Station Expansion


The effluent pump station houses two existing VFD driven vertical turbine pumps, each of which have a total capacity between 500 and 7,000 gpm. The existing effluent pump station is designed with provisions to add a third pump in the future. The third pump will be installed in the effluent pump station as part of the WWTP improvements project. The existing pumps are nearly twenty years old and will also be replaced.

Discharge Monitoring Station 


The discharge monitoring station piping is capacity limited, and causes backups during peak flows. The discharge monitoring piping will require improvements to provide capacity for conveying existing and future flows. 

Aerobic Digester 

Biosolids are currently not managed efficiently or proactively at the existing WWTP. A new aerobic digester will be constructed as part of the proposed WWTP improvements. The aerobic digester will be sized greater than 60 days Solids Retention Time (SRT) and include a diffused aeration grid, blowers, and ancillary equipment. The aerobic digester will accept influent Waste Activated Sludge (WAS) from the SBR, and direct stabilized biosolids to the dewatering screw press via biosolids transfer pumps. 

Biosolids Dewatering and Storage 

A biosolids dewatering screw press, sized to process 360 lbs/hour, will be constructed. The screw press will receive stabilized biosolids from the aerobic digester at roughly 2% dry solids, and dewater to approximately 14% or higher. Dewatered biosolids will be stored inside a bay immediately adjacent to the dewatering screw press. The biosolids will eventually be land applied or disposed of at a nearby landfill. 

WWTP Site Facilities and Miscellaneous Improvements

A new Controls Building will be constructed to house the blowers and controls for the new SBR, including biosolids management controls and systems. A new standby generator and automatic transfer switch will be installed to serve the SBR, disinfection systems, and critical ancillary facilities to ensure permit compliance during a power outage. Civil site work, including plumbing, grading, drainage, paving, landscaping, and restoration, to support the improvements listed above, are also required. 

5.6
Biosolids Disposal


The City does not currently have adequate sites for the land application of Class B biosolids. A balanced combination of strategies needs to be employed to address biosolids disposal options. The recommended upgrades include the construction of a new aerobic digester, a new biosolids dewatering screw press, and dry storage in a bay adjacent to the proposed building. 

The improvements will be enough to avoid wet-weather application of sludge under any circumstances. The City will need to update their Biosolids Management Plan (BMP), continue to expand their land application program, and use landfill disposal as necessary in the interim. The City’s most recent BMP was developed in 2013. Biosolids production rates will increase over time as the City’s population grows. A long-term plan for disposing of the biosolids must be developed.

5.7
Effluent Disposal

Effluent disposal is a major problem for the City. Recommendations for expanding effluent disposal systems and addressing NPDES Permit limitations are summarized in this section.

Molalla River Outfall 001


The existing NPDES permit is inconsistent with Willamette Basin standards and existing flows. In response to the inconsistencies, the City is currently in the process of attempting to modify the permit, and has submitted a permit modification with supporting justification. The proposed permit conditions for this initial application are summarized in this section. Another permit modification application will need to be submitted to DEQ when the new WWTP is constructed, based on future flows (2043). The proposed permit limits summarized herein are subject to DEQ review and approval. 

Proposed Permit Modification Application #1 


The City recently submitted an NPDES Permit modification application based on the Willamette Basin standards and flow data from the existing WWTPs 2007 design documents. The NPDES Permit should be based on the Willamette Basin standards of 30 mg/L BOD5/TSS (monthly) and 45 mg/L BOD5/TSS (weekly). 

The permit limits should be based on the following:


1. May 1 through October 31: During this period the permittee must comply with the limits in Table 5.7.1 while discharging to waters of the state. Discharge may not commence until gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the previous seven-day-period is less than 350-cfs. 


2. November 1 through April 30: During this time period the permittee must comply with the limits in Table 5.7.1 while discharging to waters of the state.


3. During the term of this permit, the effluent quality must comply with the limits in the following table:

Table 5.7.1

Proposed NPDES PERMIT LIMITS


		Parameter

		Units

		Average Monthly

		Average Weekly

		Daily Maximum



		BOD5 (May 1 – October 31)

		mg/L

		10

		15

		-



		

		lbs/day

		190

		290

		380



		

		% removal

		85

		-

		-



		TSS (May 1 – October 31)

		mg/L

		10

		10

		-



		

		lbs/day

		190

		290

		380



		

		% removal

		85

		-

		-



		BOD5 (November 1 – April 30)

		mg/L

		30

		45

		-



		

		lbs/day

		1000

		1500

		2000



		

		%

		85

		-

		-



		TSS (November 1 – April 30)

		mg/L

		30

		45

		-



		

		lbs/day

		1000

		1500

		2000



		

		%

		85

		-

		-



		pHb

		SU

		Between 6.0 and 9.0



		Design Effluent Flow


Dry Season

		MGD

		2.30

		-

		-



		Design Effluent Flow


Wet Season

		MGD

		4.10

		

		



		Total Residual Chlorinec

		mg/L

		0.07

		-

		0.18



		E. coliad

		MPN/100 ml

		126

		-

		406



		Ammonia

		mg/L

		16.7

		-

		25.9



		Excess Thermal Load (May)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 77.95 million kcals/day.



		Excess Thermal Load (June)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 72.38 million kcals/day.



		Excess Thermal Load (July, August, September)

		No Thermal Load Available – Effluent temperature must be less than 16°C.



		Excess Thermal Load (October)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 42.43 million kcals/day.



		Dilution

		Discharge may not commence until gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the previous seven-day-period is less than 350-cfs.



		Notes:


No single E. coli sample may exceed 406 organisms per 100 mL. The permittee may take at least 5 consecutive re-samples at 4-hour intervals beginning within 48 hours after the original sample was taken and the geometric mean of the 5 re-samples is less than or equal to 126 E. coli organisms/100 mL to demonstrate compliance with the limit.


May not be outside the range of 6.0 to 9.0 S.U.


DEQ has established a minimum Quantitation Limit of 0.05 mg/L for Total Residual Chlorine. In cases where the average monthly or maximum daily limit for Total Residual Chlorine is lower than the Quantitation Limit, DEQ will use the reported Quantitation Limit as the compliance evaluation level.


Reported as a monthly geometric mean.





4. Additional information for the limits in the previous table.


a. The BOD5 concentration limits are considered equivalent to the minimum design criteria for BOD5 specified in OAR Chapter 340, Division 41. 


b. Mass load limits for wintertime discharge are based on 4.10 MGD. Mass load limits for the summertime are based on 2.3 MGD.


Proposed Permit Modification Application #2 

When the WWTP is upgraded, the NPDES Permit will require a permit modification application with supporting justification based on the future flows previously summarized. Critical elements of the proposed future permit, based upon future flows, are summarized below and in Table 5.7.2.


1. May 1 through October 31: During this period the permittee must comply with the limits in Table 5.7.2 while discharging to waters of the state. Discharge may not commence until gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the previous seven-day-period is less than 350-cfs. 


2. November 1 through April 30: During this time period the permittee must comply with the limits in Table 5.7.2 while discharging to waters of the state.


3. During the term of this permit, the effluent quality must comply with the limits in the following table:


Table 5.7.2

FUTURE POTENTIAL NPDES PERMIT


		Parameter

		Units

		Average Monthly

		Average Weekly

		Daily Maximum



		BOD5 (May 1 – October 31)

		mg/L

		10

		15

		-



		

		lbs/day

		271

		407

		542



		

		% removal

		85

		-

		-



		TSS (May 1 – October 31)

		mg/L

		10

		10

		



		

		lbs/day

		271

		407

		542



		

		% removal

		85

		-

		-



		BOD5 (November 1 – April 30)

		mg/L

		30

		45

		-



		

		lbs/day

		1326

		1989

		2652



		

		%

		85

		-

		-



		TSS (November 1 – April 30)

		mg/L

		30

		45

		-



		

		lbs/day

		1326

		1989

		2652



		

		%

		85

		-

		



		pHb

		SU

		Between 6.0 and 9.0



		Design Effluent Flow


Dry Season

		MGD

		3.25

		-

		-



		Design Effluent Flow


Wet Season

		MGD

		5.30

		-

		-



		Total Residual Chlorinec

		mg/L

		0.07

		-

		0.18



		E. coliad

		MPN/100 ml

		126

		-

		406



		Ammonia

		mg/L

		16.7

		-

		25.9



		Excess Thermal Load (May)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 77.95 million kcals/day.



		Excess Thermal Load (June)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 72.38 million kcals/day.



		Excess Thermal Load (July, August, September)

		No Thermal Load Available – Effluent temperature must be less than 16°C.



		Excess Thermal Load (October)

		Shall not exceed a 7-day moving average of the daily excess thermal loads of 42.43 million kcals/day.



		Dilution

		Discharge may not commence until gauged stream flow exceeds 350-cfs and will cease when the average stream flow for the previous seven-day-period is less than 350-cfs.



		Notes:


No single E. coli sample may exceed 406 organisms per 100 mL. The permittee may take at least 5 consecutive re-samples at 4-hour intervals beginning within 48 hours after the original sample was taken and the geometric mean of the 5 re-samples is less than or equal to 126 E. coli organisms/100 mL to demonstrate compliance with the limit.


1. May not be outside the range of 6.0 to 9.0 S.U.


1. DEQ has established a minimum Quantitation Limit of 0.05 mg/L for Total Residual Chlorine. In cases where the average monthly or maximum daily limit for Total Residual Chlorine is lower than the Quantitation Limit, DEQ will use the reported Quantitation Limit as the compliance evaluation level.


1. Reported as a monthly geometric mean.








4. Additional information for the limits in the above table.

a. The BOD5 concentration limits are considered equivalent to the minimum design criteria for BOD5 specified in OAR Chapter 340, Division 41. 

b. Mass load limits for summertime discharge are based on 3.25 MGD.

c. Mass load limits for wintertime discharge are based on 5.30 MGD.


Recycled Water Outfall 002


Regardless of the future potential permit condition, the City needs to expand its recycled water disposal systems. The projected effluent disposal requirements, however, are contingent upon the outcome of pending permit modifications. Recycled water disposal system requirements are defined in this section for the four main Permit Scenarios (PS #1, PS #2, PS #3, and PS #4). 


Recycled Water Irrigation Infrastructure and Land Application Sites

To accommodate future flows resulting from population projections and integrate reserves and redundancy into effluent disposal systems, the City must begin to actively identify additional agricultural lands, ideally near the WWTP or existing disposal sites that could be used for recycled water application.

The City will apply Class C recycled water, in accordance with the DEQ approved Recycled Water Use Plan (The Dyer Partnership, 2018), even after the new WWTP is constructed. However, the new WWTP will be designed (at minimum) to produce Class B recycled water, which provides an option for converting existing sites to Class B, in the future, if desired. When compared to Class C setbacks, converting the existing sites to Class B increases the useable acreage by approximately 48 acres. For conditions PS #1 and PS #2, tertiary filtration will be incorporated into the WWTP design and have the ability to produce Class A recycled water. 

The land area required for application of recycled water depends on the NPDES permit, and whether the permit applications are approved, in whole or part. Table 5.7.3 summarizes existing and additional land area requirements based on future (2043) conditions.

TABLE 5.7.3

LAND APPLICATION AREA REQUIREMENTS


EXISTING AND FUTURE ADDITIONAL AREA


		Item

		Permit Scenario



		

		PS #1

		PS #2

		PS #3

		PS #4



		Existing Irrigation Area (Acres)

		444.5

		444.5

		444.5

		444.5



		Additional Irrigation Area (Acres)

		~400 to 650

		~150 to 275

		~100 to 250

		~0 to 100



		Total Acreage (Acres)

		~844.5 to 1,095.5

		~594.5 to 719.5

		~544.5 to 694.5

		~444.5 to 544.5





The City also needs to expand its irrigation output during the summer. Historically, the City has not irrigated at sufficient rates during the summer months. Some of the irrigation restrictions were due to unnecessary requirements imposed by the City’s previous Recycled Water Use Plan (RWUP), Consolidated Recycled Water Use Plan (2015), and its requirement for the production of Class A recycled water. The City’s DEQ approved RWUP (The Dyer Partnership, 2018) is based on Class C water, in accordance with the NPDES Permit and DEQ guidelines. 

July and August represent the two months by which the City can dispose of the greatest amount of recycled water. The City must expand its labor and irrigation systems to facilitate the application of recycled water throughout the summer months, especially in July and August. A more thorough analysis of the City’s irrigation procedures and identification of irrigation restrictions is required. Increasing labor allocation and/or automation of irrigation systems with pivot irrigation systems is recommended for further evaluation. 

Additional land reserves should be identified secured, beyond the above requirements. The majority of existing recycled water is land applied on to Coleman Ranch. While this is cost effective, the City needs to build redundancy into effluent disposal systems. Possible land application sites are identified in 

Section 4. 

5.8
Project Cost Summary 


Cost estimates for the proposed collection, WWTP, and effluent disposal systems are summarized in this section. Detailed cost estimates are included in Appendix C. All cost estimates are in 2018 dollars. Total project costs include construction costs, contingencies, engineering, legal, and administrative costs. 

Collection System Improvements


It is recommended that collection system improvement projects be completed in three phases. Phase 1 projects will be completed in the next five years. Phase 2 projects will be completed in years 5-10. Phase 3 projects are schedule to occur between years 10-20. All costs assume complete pipe replacement. Replacement versus rehabilitation should be evaluated on a case-by-case basis, early in the design phase. Cost estimates are presented in Table 5.8.1.

TABLE 5.8.1

COST ESTIMATES FOR SEWER MAIN REPLACEMENT/REHABILITATION PROJECTS


		Project No.

		Phase

		Length (ft)

		Construction Cost

		Total Project Cost



		1

		1

		850

		 $333,700 

		 $457,700 



		2

		1

		1100

		 $478,200 

		 $654,200 



		3

		1

		1300

		 $540,200 

		 $740,200 



		4

		1

		1300

		 $471,200 

		 $645,200 



		5

		1

		1300

		 $489,200 

		 $669,200 



		6

		1

		2300

		 $868,200 

		 $1,187,200 



		7

		1

		600

		 $230,200 

		 $316,200 



		Subtotal Phase 1

		 $3,410,900 

		 $4,669,900 



		8

		2

		1900

		 $810,200 

		 $1,108,200 



		9

		2

		1350

		 $552,700 

		 $755,700 



		10

		2

		1000

		 $401,200 

		 $550,200 



		11

		2

		600

		 $255,200 

		 $350,200 



		Subtotal Phase 2

		 $2,019,300 

		 $2,764,300 



		12

		3

		700

		 $311,200 

		 $426,200 



		13

		3

		2200

		 $818,200 

		 $1,118,200 



		14

		3

		750

		 $305,700 

		 $418,700 



		15

		3

		500

		 $248,200 

		 $340,200 



		16

		3

		800

		 $332,200 

		 $454,200 



		17

		3

		750

		 $301,700 

		 $413,700 



		18

		3

		1800

		 $584,200 

		 $798,200 



		19

		3

		600

		 $273,200 

		 $374,200 



		20

		3

		1150

		 $496,700 

		 $679,700 



		21

		3

		2500

		 $997,200 

		 $1,362,200 



		Subtotal Phase 3

		 $4,668,500 

		 $6,385,500 



		Total

		 $10,098,700 

		 $13,819,700 





The City should implement a TV program for the entire collection system over a five-year period (20% per year) and continue to repeat the TVing at five-year intervals. Table 5.8.2 lists the annual cost to fund the proposed annual CCTV program. 

TABLE 5.8.2

ANNUAL TV PROGRAM COST ESTIMATE

		Item 

		Total Cost



		Annual CCTV Program

		$65,000



		Total

		$65,000





Cost estimates for the proposed pump station improvement projects are summarized in Table 5.8.3. Excluding the South Molalla Pump Station, all pump station improvement projects are all categorized as Phase 2 improvements, and will occur in years 5-10. The South Molalla Pump Station, given its age and condition, is classified as a Phase 1 improvement, and scheduled to occur within the next five years. 

TABLE 5.8.3

PUMP STATION IMPROVEMENTS COST ESTIMATES

		Project 

		Phase

		Construction Cost

		Total Project Cost



		S. Molalla Pump Station

		1

		 $269,000 

		 $369,000 



		Taurus Pump Station 

		2

		 $491,500 

		 $672,500 



		Stowers Pump Station 

		2

		 $150,000 

		 $206,000 



		Steelhead & Coho Pump Station

		2

		 $150,000 

		 $206,000 



		East 5th & South Cole Pump Station 

		2

		 $150,000 

		 $206,000 



		Total

		

		 $1,210,500 

		 $1,659,500 





WWTP Improvements


WWTP improvement capital costs are separated into four scenarios (PS #1, PS #2, PS #3, and PS #4). Table 5.8.4 lists WWTP improvement cost estimates for the four potential permit conditions. 

TABLE 5.8.4

WWTP Improvements Cost EstimateS

		Item

		Total Cost 


PS #1

		Total Cost 


PS #2

		Total Cost 


PS #3

		 Total Cost 


PS #4



		Influent Screen

		 $485,355 

		 $485,355 

		 $485,355 

		 $485,355 



		Grit Removal

		 $901,000 

		 $901,000 

		 $901,000 

		 $901,000 



		Flow Equalization Basin

		 $1,190,000 

		 $1,190,000 

		 $1,190,000 

		 $1,190,000 



		Transfer Pump Station

		 $844,000 

		 $844,000 

		 $844,000 

		 $844,000 



		SBR

		 $6,707,000 

		 $6,707,000 

		 $6,707,000 

		 $6,707,000 



		Tertiary Filtration

		 $2,387,000 

		 $2,387,000 

		 - 

		 - 



		Lagoon Desludging & Disposal

		 $3,875,000 

		 $3,875,000 

		 $3,875,000 

		 $3,875,000 



		Aerobic Digester

		 $3,332,000 

		 $3,332,000 

		 $3,332,000 

		 $3,332,000 



		Biosolids Processing Facility

		 $1,867,000 

		 $1,867,000 

		 $1,867,000 

		 $1,867,000 



		Disinfection (HS/UV)

		 $1,460,500 

		 $1,460,500 

		 $1,460,500 

		 $1,460,500 



		Recycled Water Storage Improvements

		 $3,348,857 

		 $3,348,857 

		 $3,348,857 

		 $3,348,857 



		Recycled Water Storage Expansion

		$13,478,000 

		 $4,356,000 

		 $4,356,000 

		 - 



		Recycled Water Irrigation Expansion 

		 $2,010,000 

		 $1,170,000 

		 $1,110,000 

		 $413,000 



		Discharge Monitoring Station 

		 $415,000 

		 $415,000 

		 $415,000 

		 $415,000 



		Misc. Equipment

		 $750,000 

		 $750,000 

		 $750,000 

		 $750,000 



		Effluent Pump Station Upgrade and Expansion

		 $697,000 

		 $697,000 

		 $697,000 

		 $697,000 



		Site Structures

		 $1,170,000 

		 $1,170,000 

		 $1,170,000 

		 $1,170,000 



		Site Improvements and Yard Piping

		 $2,519,000 

		 $2,519,000 

		 $2,519,000 

		 $2,519,000 



		 

		

		

		

		



		 WWTP Construction Estimate Total

		$47,437,000 

		$37,475,000 

		$35,028,000 

		 $29,975,000 



		Engineering - Design - Bidding Services

		 $4,744,000 

		 $3,748,000 

		 $3,503,000 

		 $2,998,000 



		Engineering - Construction Services

		 $4,744,000 

		 $3,748,000 

		 $3,503,000 

		 $2,998,000 



		Land Acquisition 

		 $1,500,000 

		 $1,500,000 

		 $1,500,000 

		 $-   



		Value Analysis and Value Engineering

		 $225,000 

		 $225,000 

		 $225,000 

		 $225,000 



		Contingency (15%)

		 $7,116,000 

		 $5,622,000 

		 $5,255,000 

		 $4,497,000 



		Environmental Report

		 $125,000 

		 $125,000 

		 $125,000 

		 $100,000 



		Wetland Mitigation

		 $100,000 

		 $100,000 

		 $100,000 

		 $100,000 



		Review Fees

		 $15,000 

		 $15,000 

		 $15,000 

		 $15,000 



		Permitting

		 $150,000 

		 $150,000 

		 $150,000 

		 $150,000 



		Administration & Legal

		 $300,000 

		 $300,000 

		 $300,000 

		 $150,000 



		WWTP Total Project Estimate

		$66,456,000 

		$53,008,000 

		$49,704,000 

		 $41,208,000 





The total present worth costs, in 2018 dollars, for WWTP improvements are summarized in Table 5.8.5.


TABLE 5.8.5

WWTP IMPROVEMENTS 


TOTAL PRESENT WORTH ESTIMATE (2018 Dollars)


		Item

		Total Cost 


PS #1

		Total Cost 


PS #2

		Total Cost 


PS #3

		 Total Cost 


PS #4



		WWTP Total Project Cost Estimate

		 $66,456,000 

		 $53,008,000 

		 $49,704,000 

		 $41,208,000 



		WWTP O&M Total Present Worth

		 $17,264,000 

		 $16,534,000 

		 $16,286,000 

		 $15,555,000 



		WWTP Total Present Worth

		 $83,720,000 

		 $69,542,000 

		 $65,990,000 

		 $56,763,000 





Total Project Costs


The total project cost for each potential permit scenario, in 2018 dollars, for Phase 1 collection system improvements, Phase 1 pump station improvements, and WWTP improvements is summarized in the following tables.

TABLE 5.8.6

Total Project Costs (2018 Dollars)


		Item

		Total Cost 


PS #1

		Total Cost 


PS #2

		Total Cost 


PS #3

		 Total Cost 


PS #4



		Collection System Improvements – Phase 1

		 $4,669,900 

		 $4,669,900 

		 $4,669,900 

		 $4,669,900 



		Pump Station Improvements – Phase 1

		 $672,500 

		 $672,500 

		 $672,500 

		 $672,500 



		WWTP Total Project Cost Estimate

		 $66,456,000 

		 $53,008,000 

		 $49,704,000 

		 $41,208,000 



		Total Project Cost Estimate

		 $71,798,400 

		 $58,350,400 

		 $55,046,400 

		 $46,550,400 





Because funding acquisition and design of improvements will generally require approximately three years to complete, the total projected cost in three years (2021), assuming an annual inflation factor of 3%, is provided Table 5.8.7.

TABLE 5.8.7

Total Project Cost (2021 DOLLARS)

		Item

		Total Cost 


PS #1

		Total Cost 


PS #2

		Total Cost 


PS #3

		 Total Cost 


PS #4



		Collection System Improvements – Phase 1

		 $5,103,000 

		 $5,103,000 

		 $5,103,000 

		 $5,103,000 



		Pump Station Improvements – Phase 1

		 $735,000 

		 $735,000 

		 $735,000 

		 $735,000 



		WWTP Total Project Cost Estimate

		 $72,619,000 

		 $57,924,000 

		 $54,313,000 

		 $45,030,000 



		Total Project Cost Estimate

		 $78,457,000 

		 $63,762,000 

		 $60,151,000 

		 $50,867,000 





5.9
Rates

The City completed a 5-year sanitary sewer CIP and rate study, and revised the user charges accordingly. The City adopted Resolution No. 2017 – 09, which establishes sanitary sewer rates and annual inflation adjustments, effective July 1, 2017. Billings for customers include two components: a fixed rate (base charge) and a volumetric rate (commodity charge). Residential and commercial users are billed the equivalent base rate. The base rate for commercial users is not calculated based on the number of Equivalent Dwelling Units (EDUs). It is recommended that the City adjust the base rate for commercial users based on the number of EDUs of each commercial user. 


Changes to the City’s rate structure will be required, and a sewer rate study will be prepared to establish rates to sufficiently fund future capital replacement and improvement needs, provide sufficient revenues for Operation and Maintenance (O&M), and maintain an adequate reserve fund.

5.10
Project Schedule


In order to meet the conditions of the pending Mutual Agreement Order (MAO) and NPDES Permit, WWTP improvements as outlined in this WWFCSMP should be constructed as soon as possible. Phasing is not a viable alternative for most of the WWTP improvements considering the extent and inter-relatedness of required treatment facility improvements.


The following is a tentative schedule identifying the key activities and approximate implementation dates for the improvements. The schedule is contingent upon timely DEQ review. 

Schedule

Due to the pending permit modification applications; this WWFCSMP is developed for four future potential permit conditions. The time required for DEQ review of the pending permit modifications has not been defined by DEQ, but could significantly impact the project schedule. An optimistic project schedule is provided below, with the caveat that it is completely contingent on DEQ review time associated with permit modification applications. 

The MAO requires that construction of the new WWTP identified in the final approved WWFCSMP must be completed no later than December 1, 2023. The proposed schedule was developed in accordance with the MAO; but again is contingent upon timely DEQ review of the WWFCSMP and pending permit modification applications. 

· WWFCSMP Completed
December 2018

· DEQ Approval of WWFCSMP
January 2019

· WWFCSMP Approved by City of Molalla
February 2019

· Value Analysis
April 2019

· Secure Funding
January 2019– June 2019

· Start WWTP Improvements


· Contract with Engineer
July 2019


· Environmental Assessment
August 2019



· Geotechnical Report
August 2019

· Site Surveys & Locates
August 2019

· Predesign Report
January 2020

· Value Engineering
March 2020


· DEQ Approval of Predesign Report & Environmental Assessment
June 2020

· Design of WWTP project
July 2020 - July 2021

· DEQ Approval of Plans
September 2021

· Advertise for Bids
January 2022

· WWTP Improvement Construction (18 Months)
March 2022 – October 2023

· Facility Commissioning
November 2023 – December 2023

· Performance Evaluation
January 2024 - January 2025

· Performance Evaluation Report
March 2025

· Design & Construction of Collection Expansion Improvements
As Necessary


The Dyer Partnership, Engineers and Planners, Inc.
Draft
5-1

The Dyer Partnership, Engineers and Planners, Inc.
Draft
5-7




SECTION 6:  FINANCING



City of Molalla

Section 6

Wastewater Facility and Collection System Master Plan
Financing




Most communities are unable to finance major infrastructure improvements without some form of governmental funding assistance such as low interest loans or grants.  In this Section, a number of major Federal/State funding programs and local funding mechanisms that are appropriate for the recommended improvements are discussed.  

6.1
Grant and Loan Programs


Some level of outside funding assistance in the form of grants or low interest loans may be necessary to make the proposed improvement projects affordable for the City of Molalla and its citizens.  The amount and types of outside funding will dictate the amount of local funding that the City must secure.  In evaluating grant and local programs, the major objective is to select a program, or a combination of programs, which are most applicable and available for the intended project.


A brief description of the major Federal and State funding programs that are typically utilized to assist qualifying communities in the financing of infrastructure improvement programs is given below.  Each of the government assistance programs has particular prerequisites and requirements.  These assistance programs promote such goals as aiding economic development, benefiting areas of low to moderate-income families, and providing for specific community improvement projects.  With each program having its specific requirements, not all communities or projects may qualify for each of these programs. 


Economic Development Administration (EDA) Public Works Grant Program  


The EDA Public Works Grant Program, administered by the U.S. Department of Commerce, is aimed at projects which directly create permanent jobs or remove impediments to job creation in the project area.  Thus, to be eligible for this grant, a community must be able to demonstrate the potential to create jobs from the project. Potential job creation is assessed with a survey of businesses to demonstrate the prospective number of jobs that might be created if the proposed project were completed.  


Proposed projects must be located within an EDA-designated Economic Development District.  Priority consideration is given to projects that improve opportunities for the establishment or expansion of industry and that creates or retain private sector jobs in both the near-term and the long-term. Communities that can demonstrate that the existing system is at capacity (i.e. moratorium on new connections) have a greater chance of being awarded this type of grant.  EDA grants are usually in the range of 50 to 80 percent of the project cost; therefore some type of local funding is also required. Grants typically do not exceed one million dollars.


Water and Waste Disposal Loans and Grants (Rural Development)


The Rural Development Administration (Rural Development) manages the loans and grants for wastewater programs that used to be overseen by the Farmers Home Administration.  While these programs are administered by a new agency, the program requirements are essentially the same.  The Rural Utilities Service (RUS) is one of three entities that comprise the USDA’s Rural Development mission area.  The RUS supports various programs that provide financial and technical assistance for development and operation of safe and affordable water supply systems and sewer and other forms of waste disposal facilities.


Rural Development has the authority to make loans to public bodies and non-profit corporations to construct or improve essential community facilities.  Grants are also available to applicants who meet the median household income (MHI) requirements.  Eligible applicants must have a population of less than 10,000.  Priority is given to public entities in areas smaller than 5,500 people to restore a deteriorating water supply, or to improve, enlarge, or modify a water facility and/or inadequate waste facility.  Preference is given to requests that involve the merging of small facilities and those serving low-income communities.


In addition, borrowers must meet the following stipulations:


· Be unable to obtain needed funds from other sources at reasonable rates and terms,

· Legal capacity to borrow and repay loans, to pledge security for loans, and to operate and maintain the facilities or services,

· Financially sound and able to manage the facility effectively,

· Financially sound facility based on taxes, assessments, revenues, fees, or other satisfactory sources of income to pay all facility costs including operation and maintenance, and to retire the indebtedness and maintain a reserve,

· Water and waste disposal systems must be consistent with any development plans of state, multi-jurisdictional area, county, or municipality in which the proposed project is located.  All facilities must comply with federal, state, and local laws including those concerned with zoning regulations, health and sanitation standards, and the control of water pollution.


Loan and grant funds may be used for the following types of improvements:


· Construct, repair, improve, expand, or otherwise modify waste collection, pumping, treatment, or other disposal facilities.  Facilities to be financed may include such items as sewer lines, treatment plants (including stabilization ponds), storm sewer facilities, sanitary landfills, incinerators, and necessary equipment.


· Legal and engineering costs connected with the development of facilities,

· Other costs related to the development of the facility, including the acquisition of rights-of-way and easements, and the relocation of roads and utilities,

· Finance facilities in conjunction with funds from other agencies or those provided by the applicant.


Interim commercial financing will normally be used during construction and Rural Development funds will be available when the project is completed.  If interim financing is not available or if the project cost is less than $50,000, multiple advances of Rural Development funds may be made as construction progresses.


The maximum term on all loans is 40 years.  However, no repayment period will exceed any statutory limitation on the organization's borrowing authority, nor the useful life of the improvement of the facility to be financed.  Interest rates are set quarterly and are based on current market yields for municipal obligations.  Current interest rates may be obtained from any Rural Development office.


The following rates currently apply for the Rural Development program:


Market rate.  Those applicants pay the market rate whose median household income (MHI) of the service area is more than the $52,855 (Oregon non-metropolitan MHI). The market rate is currently 3.25%.


Intermediate rate.  The intermediate rate is paid by those applicants whose MHI of the service area is less than $52,855 but greater than $42,284.  The intermediate rate is currently 2.625%.


Poverty line rate.  Those applicants whose MHI of the service area is below $42,284 (80% of the non-metropolitan MHI) pay the lowest rate.  Improvements must also be to correct a regulatory violation or health risk issue to qualify for this lowest rate.  The current poverty line rate is 2.0%.


Maximum grant amounts, based on MHI, are provided in Table 6.1.1.  The grants are calculated on the basis of eligible costs that do not include the costs attributable to reserve capacity or interim financing.  In addition, grant funds cannot be used to reduce total user costs below that of comparable communities funded by RUS.  


TABLE 6.1.1


MAXIMUM RURAL DEVELOPMENT GRANT FUNDS 


BASED ON MEDIAN HOUSEHOLD INCOME


		Median Household 


Income (MHI)

		Maximum Grant (a)

		Interest Rate (b)



		<$42,284

		75%

		2.0%



		$42,284 - $52,855

		45%

		2.625%



		>$52,855

		0%

		3.25%









(a) MHI<$42,284 may be considered for a grant up to 75% of 






   eligible project cost if the project is needed to alleviate 






   a health or sanitary problem.






(b) Rates are current as of this quarter. 


The 2011-2015 American Community Survey 5-Year Median Household Income (MHI) estimate is $55,534 (+ $3,655). The 5-Year mean household income estimate is $64,447 (+ $4,896). The MHI for the State of Oregon is $51,243 (+ $271). At Molalla’s MHI, the City may not be eligible for a grant.  

There are other restrictions and requirements associated with these loans and grants.  If the City becomes eligible for grant assistance, the grant will apply only to eligible project costs.  Additionally, grant funds are only available after the City has incurred long-term debt resulting in an annual debt service obligation equal to 0.5% of the MHI.  In addition, an annual funding allocation limits the Rural Development funds.  To receive a Rural Development loan, the City must secure bonding authority, usually in the form of general obligation or revenue bonds.


Applications for financial assistance are made at area offices of Rural Development.  For additional information on Rural Development loans and grant programs call 1-541-673-0136 or visit the RUS website at http://www.usda.gov/rus/water/.  The Oregon Rural Development website is http://www.rurdev.usda.gov/or/. 


Technical Assistance and Training Grants (TAT)

Available through the USDA Rural Utilities Service (RUS) as part of Water and Waste Disposal programs, TAT grants are intended to provide technical assistance and training to associations on a wide range of issues relating to the delivery of water and waste disposal services.


Rural communities with populations of less than 10,000 persons are eligible along with private, nonprofit organizations that have been granted tax-exempt status by the IRS. 


TAT funds may be used for the following activities:


· Identify and evaluate solutions to water and/or waste-related problems of associations in rural areas.


· Assist entities with preparation of applications for Water and Waste Disposal loans and grants.


· Provide training to association personnel in order to improve the management, operation and maintenance of water and/or waste disposal facilities.


· Pay expenses related to providing the technical assistance and/or training.


Grants may be made for up to 100% of the eligible project costs. Applications are filed with any USDA Rural Development office. For additional information on Rural Development loans and grant programs, call 1-541-673-0136 or visit the RUS website at http://www.usda.gov/rus/water/.

(Oregon) Community Development Block Grant (CDBG) Program  


The Community Development Block Grant Program (CDBG) section of the Infrastructure Finance Authority (IFA) administers the CDBG Program. Grants and technical assistance are available to develop livable urban communities for persons of low and moderate incomes by expanding economic opportunities and providing housing and suitable living environments.


Non-metropolitan cities and counties can apply for and receive grants. Oregon tribes, urban cities (Ashland, Bend, Corvallis, Eugene, Gresham, Hillsboro, Medford, Portland, Salem and Springfield) and counties (Clackamas, Multnomah, Washington) receive funds directly from Housing and Urban Development (HUD).


All projects must meet one of three national objectives:


1. The proposed activities must benefit low and moderate income individuals.

2. The activities must aid in the prevention or elimination of slums or blight.

3. There must be an urgent need that poses a serious and immediate threat to the health or welfare of the community.


Funding amounts are based on:


· The applicant’s need.


· The availability of funds.


· Other restrictions defined in the program’s guidelines.


The following are the maximum grants possible for any individual project, by category:


· Economic Development:  $750,000


· Microenterprise:  $100,000


· Public Works 


· Water and Wastewater Improvements: $3,000,000 except preliminary/engineering planning grants:  $150,000


· Downtown Revitalization:  $400,000


· Offsite Infrastructure:  $225,000


· Community/Public Facilities:  $1,500,000


· Community Capacity/Technical Assistance: no specific per-award-limit but limited overall funds


· Emergency Grants:  $500,000


· Regional Housing Rehabilitation:  $400,000


· Emergency Projects:  $500,000


For additional information on the CDBG programs, call 866-467-3466 or visit the IFA website at http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Community-Development-Project/Community-Development-Block-Grant/.


Oregon Special Public Works Fund  


The Special Public Works Fund (SPWF) provides funds for publically owned facilities that support economic and community development in Oregon. Special Public Works Funds provide funding for 


construction and/or improvement of infrastructure needed to support industrial, manufacturing and certain types of commercial development. Funds are available to public entities for:


· Planning


· Designing


· Purchasing


· Improving and constructing publically owned facilities 


· Replacing publically owned essential community facilities


· Emergency projects as a result of a disaster


Public agencies that are eligible to apply for funding are: 


· Cities


· Counties


· County service districts (organized under ORS Chapter 451)


· Tribal councils


· Ports


· Districts as defined in ORS 198.010


· Airport districts (ORS 838)


Facilities and infrastructure projects that are eligible for funding are:


· Airport facilities


· Buildings and associated equipment


· Restoration of environmental conditions on publically owned industrial lands


· Port facilities, wharves and docks


· The purchase of land, rights-of-way and easements necessary for a public facility


· Telecommunications facilities


· Railroads


· Roadways and bridges


· Solid waste disposal sites


· Storm drainage systems


· Wastewater systems


· Water systems


Loans


Loans for development (construction) projects range from less than $100,000 to $10 million. The Infrastructure Finance Authority offers very attractive interest rates that reflect tax-exempt market rates for highly qualified borrowers. Initial loan terms can be up to 25 years or the useful life of the project, whichever is less.


Grants


Grants are available for construction projects that create or retain trade-sector jobs. They are limited to $500,000 or 85% of the project cost, whichever is less, and are based on up to $5,000 per eligible job created or retained.


Limited grants are available to plan industrial site development for publically owned sites and for feasibility studies. 


For additional information on IFA programs, call 503-986-0123 or visit the IFA website at http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Community-Development-Project/Special-Public-Works-Fund/. 

Water/Wastewater Financing Program  


Water/wastewater financing is available for construction and/or improvement of water and wastewater systems to meet state and federal standards. This loan program funds the design and construction of public infrastructure needed to ensure compliance with the Clean Water Act (CWA).


The public entities that are eligible to apply for the program are:


· Cities


· Counties


· County service districts (organized under ORS Chapter 451)


· Tribal councils


· Ports


· Special districts as defined in ORS 198.010


The proposed project must be owned and operated by a public entity as listed above. Allowable funded project activities may include: 


· Reasonable costs for construction improvement or expansion of drinking water system, wastewater system or storm water system.


· Water source, treatment, storage and distribution.


· Wastewater collection, treatment and disposal facilities, storm water system.


· Purchase of rights-of-way and easements necessary for construction.


· Design and construction engineering.


· Planning/technical assistance for small communities.


To be eligible for funding:


· A system must have received, or is likely to soon receive, a Notice of Non-Compliance by the appropriate regulatory agency or is for a facility plan or study required by a regulatory agency.


· A registered Professional Engineer will be responsible for the design and construction of the project.


Funding and Uses


Loan and grant amounts are determined by a financial analysis of the applicant's ability to afford a loan (debt capacity, repayment sources and other factors).


Loans 



Program guidelines, project administration, loan terms and interest rates are similar to the Special Public Works Fund program. The maximum loan term is 25 years or the useful life of the infrastructure financed, whichever is less. The maximum loan amount is $10 million per project through a combination of direct and/or bond funded loans. Recently IFA is offering lower, reduced interest rates for municipalities whose household income is less than the statewide median income. The current terms of this loan are for 25 years at 3.74 % interest.


Loans are generally repaid with utility revenues or voter approved bond issues. A limited tax general obligation pledge also may be required. "Creditworthy" borrowers may be funded through the sale of state revenue bonds. 


Grants 



Grant awards up to $750,000 may be awarded based on a financial review.


An applicant is not eligible for grant funds if the applicant's annual median household income is equal or greater than 100 percent of the state average median household income for the same year. 


Funding for Technical Assistance



The Infrastructure Finance Authority offers technical assistance with financing for municipalities with populations of less than 15,000. The funds may be used to finance preliminary planning, engineering studies and economic investigations.


Technical assistance projects must be in preparation for a construction project that is eligible and meets the established criteria. 


· Grants up to $20,000 may be awarded per project.


· Loans up to $50,000 may be awarded per project.


Interested applicants should contact the Oregon Business Development Department (OBDD) prior to submitting an application. Applications are accepted year-round. For additional information on this IFA 

program, call 503-986-0123 or visit the IFA website at http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Water-or-Wastewater-Improvement-Project/water-wastewater-financing/. 


Department of Environmental Quality, Clean Water State Revolving Fund 

The Clean Water State Revolving Fund (CWSRF) loan program is administered by the Oregon Department of Environmental Quality (DEQ) and provides low-cost loans for the planning, design or construction of various projects that prevent or mitigate water pollution. Eligible agencies include Indian tribal governments, cities, counties, sanitary districts, soil and water conservation districts, irrigation districts, various special districts and certain intergovernmental entities.


Six different types of loans are available within the program, including loans for planning, design, construction, emergencies, urgent repairs and local community projects. A portion of the fund is reserved for small communities, planning or green projects. 


Interest rates for the loan program change quarterly based on a percentage of the national municipal bond rate. Those percentages vary from 25 to 65% of the bond rate. For example, with a quarterly bond rate of 4.1 percent, CWSRF interest rates range from 1.0 to 2.7% depending on the length of the loan repayment period.


Current CWSRF interest rates range from around 1 to 3%, depending on the type and terms of the loans. Different interest rates and other financial requirements apply to different loans. Rates are adjusted quarterly, based on the average Bond Buyer Rates of the previous quarter as published by the Federal Reserve. When a loan is signed, the interest rate is fixed for the life of the loan. Below are 2018 interest rates for loans executed from April 1 through June 30, 2018. 


TABLE 6.1.2


CWSRF INTEREST RATES


		Loan Type

		Repayment Term

		Annual Interest Rate



		Planning

		5 years

		0.94%



		Design/Construction

		5 years

		0.94%



		Design/Construction

		10 years

		1.12%



		Design/Construction

		15 years

		1.31%



		Design/Construction

		30 years

		1.50%





All eligible proposed projects are ranked based on their application information. Points are assigned based on specific ranking criteria, which include: 1) the anticipated benefit for water quality or public health; 2) potential water quality or public health consequences of not funding the project; and 3) other considerations such as education and outreach. The DEQ website lists detailed ranking criteria.


The Intended Use Plan is one part of Oregon's annual CWSRF capitalization grant application. This plan includes lists of eligible projects ranked in priority order. Projects which are allocated funds are placed on the Funded List. Unfunded projects are placed on the Planning List to receive funds if any of the Funded List projects do not complete the loan process. Projects identified on the Funded List from prior years which have not been initiated are placed on a Supplemental List.


Obtaining CWSRF funding requires the submission of an application, preparation of an environmental report on the project, a land use compatibility statement from a county planning official, and a copy of the user charge system. There are additional requirements depending on the nature of the project. An applicant needs to contact a DEQ Project Officer to discuss the project and find out what is required. 


For additional information on this and other DEQ programs, call 800-452-4011 or visit the DEQ website at http://www.deq.state.or.us/wq/loans/loans.htm.


Oregon Department of Energy, Small Scale Energy Loan Program 


The Small Scale Energy Loan Program (SELP) program offers loans to projects whose purpose is to promote energy conservation and renewable energy resource development. Eligible applicants include cities, counties, special districts, individuals, and non-profit groups. Loans will cover up to 100% of construction costs, including engineering, fees, and studies. The finished project must at least break even in power costs.


The program offers low-interest loans for projects that:


· Conserve natural gas, electricity, oil, or other source of energy.


· Produce energy from renewable resources such as water, wind, geothermal, solar, biomass, waste materials or waste heat.


· Use recycled materials to create products.


Interested parties should contact the Oregon Office of Energy for details. For additional information on the Office of Energy programs, call 503-378-4040 or visit the Office of Energy website at http://oregon.gov/ENERGY/. 


6.2
Local Funding Sources


The amount and type of local funding obligations for infrastructure improvements will depend, in part, on the amount of grant funding anticipated and the requirements of potential loan funding.  Local revenue sources for capital expenditures include ad valorem taxes, various types of bonds, wastewater service charges, connection fees, and system development charges.  Local revenue sources for operating costs include ad valorem taxes and wastewater service charges.  The following sections identify those local funding sources and financing mechanisms that are most common and appropriate for the improvements identified in this study.


General Obligation Bonds


A general obligation (G.O.) bond is backed by the full faith and credit of the issuer.  For payment of the principal and interest on the bond, the issuer may levy ad valorem general property taxes.  Such taxes are not needed if revenue from assessments, user charges or other sources are sufficient to cover debt service.  


Oregon Revised Statutes limit the maximum term to 40 years for cities.  Except in the event that Rural Development Administration will purchase the bonds, the realistic term for which general obligation bonds should be issued is 15 to 20 years.  Under the present economic climate, the lower interest rates will be associated with the shorter terms.


Financing of wastewater system improvements by general obligation bonds is usually accomplished by the following procedure:


· Determination of the capital costs required for the improvement,

· An election authorizing the sale of general obligation bonds, 

· Following voter approval, the bonds are offered for sale,

· The revenue from the bond sale is used to pay the capital costs associated with the projects.


From a fundraising viewpoint, general obligation bonds are preferable to revenue bonds in matters of simplicity and cost of issuance.  Since the bonds are secured by the power to tax, these bonds usually command a lower interest rate than other types of bonds.  General obligation bonds lend themselves readily to competitive public sale at a reasonable interest rate because of their high degree of security, their tax-exempt status, and their general acceptance.


These bonds can be revenue-supported, wherein a portion of the user fee is pledged toward payment of the debt service.  Using this method, the need to collect additional property taxes to retire the obligated bonds is eliminated.  Such revenue-supported general obligation bonds have most of the advantages of revenue bonds, but also maintain the lower interest rate and ready marketability of general obligation bonds.  Because the users of the water system pay their share of the debt load based on their water usage rates, the share of that debt is distributed in a fare and equitable manner.


Advantages of general obligation bonds over other types of bonds include:


· The laws authorizing general obligation bonds are less restrictive than those governing other types of bonds. 


· By the levying of taxes, the debt is repaid by all property benefited and not just the system users.


· Taxes paid in the retirement of these bonds are IRS-deductible.

· General obligation bonds offer flexibility to retire the bonds by tax levy and/or user charge revenue.


The disadvantage of general obligation bond debt is that it is often added to the debt ratios of the underlying municipality, thereby restricting the flexibility of the municipality to issue debt for other purposes.  Furthermore, general obligation bonds are normally associated with the financing of facilities that benefit an entire community and must be approved by a majority vote and often necessitate extensive public information programs.  A majority vote often requires waiting for a general election in order to obtain an adequate voter turnout.  Waiting for a general election may take years, and too often a project needs to be undertaken in a much shorter amount of time.


Revenue Bonds

Revenue bonds offer some advantages over general obligation bonds and are becoming a more frequently used option.  Revenue bonds are payable solely from charges made for the services provided.  These bonds cannot be paid from tax levies or special assessments; their only security is the borrower's promise to operate the system in a way that will provide sufficient net revenue to meet the debt service and other obligations of the bond issue.


Many communities prefer revenue bonding, as opposed to general obligation bonding, because it insures that no tax will be levied.  In addition, debt obligation will be limited to system users since repayment is derived from user fees.  Another advantage of revenue bonds is that they do not count against a municipality's direct debt, but instead are considered "overlapping debt.” This feature can be a crucial advantage for a municipality near its debt limit or for the rating agencies, which consider very closely the amount of direct debt when assigning credit ratings.  Revenue bonds also may be used in financing projects extending beyond normal municipal boundaries.  These bonds may be supported by a pledge of revenues received in any legitimate and ongoing area of operation, within or outside the geographical boundaries of the issuer.


Successful issuance of revenue bonds depends on the bond market evaluation of the revenue pledged.  Revenue bonds are most commonly retired with revenue from user fees.  Recent legislation has eliminated the requirement that the revenues pledged to bond payment have a direct relationship to the services financed by revenue bonds.  Revenue bonds may be paid with all or any portion of revenues derived by a public body or any other legally available monies.  In addition, if additional security to finance revenue bonds is needed, a public body may mortgage grant security and interests in facilities, projects, utilities or systems owned or operated by a public body.


Normally, there are no legal limitations on the amount of revenue bonds to be issued, but excessive issue amounts are generally unattractive to bond buyers because they represent high investment risks.  In rating revenue bonds, buyers consider the economic justification for the project, reputation of the borrower, methods and effectiveness for billing and collecting, rate structures, provision for rate increases as needed to meet debt service requirements, track record in obtaining rate increases historically, adequacy of reserve funds provided in the bond documents, supporting covenants to protect projected revenues, and the degree to which forecasts of net revenues are considered sound and economical.


Municipalities may elect to issue revenue bonds for revenue-producing facilities without a vote of the electorate (ORS 288.805-288.945).  In this case, certain notice and posting requirements must be met and a 60-day waiting period is mandatory.  A petition signed by 5% of the municipality's registered voters may cause the issue to be referred to an election.


Improvement Bonds


Improvement (Bancroft) bonds can be issued under an Oregon law called the Bancroft Act.  These bonds are an intermediate form of financing that is less than full-fledged general obligation or revenue bonds.   This type of bond is quite useful, especially for smaller issuers or for limited purposes.  


An improvement bond is payable only from the receipts of special benefit assessments, not from general tax revenues.  Such bonds are issued only where certain properties are recipients of special benefits not accruing to other properties. For a specific improvement, all property within the improvement area is assessed on an equal basis, regardless of whether it is developed or undeveloped.  The assessment is designed to apportion the cost of improvements, approximately in proportion to the afforded direct or indirect benefits, among the benefited property owners.  This assessment becomes a direct lien against the property, and owners have the option of either paying the assessment in cash or applying for improvement bonds.  If the improvement bond option is taken, the City sells Bancroft improvement bonds to finance the construction, and the assessment is paid over 20 years in 40 semi-annual installments with interest.  Cities and special districts are limited to improvement bonds not exceeding 3% of true cash value.


With improvement bond financing, an improvement district is formed, the boundaries are established, and the benefited properties and property owners are determined.  The engineer usually determines an approximate assessment, either on a square foot or a front-foot basis.  Property owners are then given an opportunity to object to the project assessments.  The assessments against the properties are usually not levied until the actual cost of the project is determined.  Since this determination is normally not possible until the project is completed, funds are not available from assessments for the purpose of making monthly payments to the contractor.  Therefore, some method of interim financing must be arranged, or a pre-assessment program, based on the estimated total costs, must be adopted.  Commonly, warrants are issued to cover debts, with the warrants to be paid when the project is complete.


The primary disadvantage to this source of revenue is that the property to be assessed must have a true cash value at least equal to 50% of the total assessments to be levied.  As a result, owners of undeveloped property usually require a substantial cash payment.  In addition, the development of an assessment district is very cumbersome and expensive when facilities for an entire community are contemplated.  In comparison, general obligation bonds can be issued in lieu of improvement bonds, and are usually more favorable.


Capital Construction (Sinking) Fund


Sinking funds are often established by budgeting for a particular construction purpose.  Budgeted amounts from each annual budget are carried in a sinking fund until sufficient revenues are available for the needed project.  Such funds can also be developed with revenue derived from system development charges or serial levies.


The disadvantage of a sinking fund is that it is usually too small to undertake any significant projects.  Also, setting aside money generated from user fees without a designated and specified need is not generally accepted in a municipal budgeting process.


Connection Fees


Most cities charge connection fees to cover the cost of connecting new development to water and wastewater systems.  Based on recent legislation, connection fees can no longer be programmed to cover a portion of capital improvement costs.


System Development Charges


A system development charge (SDC) is essentially a fee collected as each piece of property is developed, and which is used to finance the necessary capital improvements and municipal services required by the development.  Such a fee can only be used to recover the capital costs of infrastructure.  Operating, maintenance, and replacement costs cannot be financed through system development charges.  


Two types of charges are permitted under the Oregon Systems Development Charges Act, improvement fees and reimbursement fees.  SDCs charged before construction are considered improvement fees and are used to finance capital improvements to be constructed.  After construction, SDCs are considered reimbursement fees and are collected to recapture the costs associated with capital improvements already constructed or under construction.  A reimbursement fee represents a charge for utilizing excess capacity in an existing facility paid for by others.  The revenue generated by this fee is typically used to pay back existing loans for improvements.     


Under the Oregon SDC Act, methodologies for deriving improvement and reimbursement fees must be documented and available for review by the public.  A capital improvement plan must also be prepared which lists the capital improvements that may be funded with improvement fee revenues, and the estimated cost and timing of each improvement.  Thus, revenue from the collection of SDCs can only be used to finance specific items listed in a capital improvement plan.  In addition, SDCs cannot be assessed on portions of the project paid for with grant funding. 


Local Improvement District (LID)


Improvement bonds issued for local improvement districts (LIDs) are used to administer special assessments for financing local improvements in cities, counties, and some special districts.  Common improvements financed through an LID include storm and sanitary sewers, street paving, curbs, sidewalls, water mains, recreational facilities, street lighting, and off-street parking.  The basic principle of special assessment is that it is a charge imposed upon property owners who receive special benefits from an improvement beyond the general benefits received by all citizens in the community.  A public agency should consider three “principles of benefit” when deciding to use special assessment: 1) direct service, 2) obligation to others, and 3) equal sharing/basis.  Cities are limited to improvement bonds not exceeding three percent of true cash value.


The Oregon Legislature has provided cities with a procedure for special assessment financing (ORS 223.387-399), which applies when city charter or ordinance provisions do not specify otherwise. To establish an LID, an improvement district is formed, the boundaries are established, and the benefited properties and property owners are determined. An approximate assessment to each property is determined based on the above three principles of benefit, and is documented in a written report.  Property owners are then given an opportunity to object to the project assessments.  The assessments against the properties are usually not levied until the actual cost of the project is determined.  Since this determination is normally not possible until the project is completed, funds are not available from assessments for the purpose of making monthly payments to the contractor. Therefore, some method of interim financing must be arranged based on the estimated total costs.


The primary disadvantage to this source of revenue is that the property to be assessed must have a true cash value at least equal to 50 percent of the total assessments to be levied.  As a result, owners of undeveloped property usually require a substantial cash payment.  In addition, the development of an assessment district is very cumbersome and expensive.


Ad Valorem Taxes


Ad valorem property taxes are often used as a revenue source for utility improvements.  Property taxes may be levied on real estate, personal property or both.  Historically, ad valorem taxes were the traditional means of obtaining revenue to support all local governmental functions.  


A marked advantage of these taxes is the simplicity of the system; it requires no monitoring program for developing charges, additional accounting and billing work is minimal, and default on payments is rare.  In addition, ad valorem taxation provides a means of financing that reaches all property owners that benefit from a water system, whether a property is developed or not.  The construction costs for the project are shared proportionally among all property owners based on the assessed value of each property.


Ad valorem taxation, however, is less likely to result in individual users paying their proportionate share of the costs as compared to their benefits.  Public hearings an election with voter approval would be required to implement ad valorem taxation.


User Fee


User fees can be used to retire general obligation bonds, and are commonly the sole source of revenue to retire revenue bonds and to finance operation and maintenance.  User fees represent monthly charges of all residences, businesses, and other users that are connected to the wastewater system.  These fees are established by resolution and may be modified, as needed, to account for increased or decreased operating and maintenance costs.  User fees may be based on a metered volume of water consumption and/or on the type of user (e.g. residential, commercial, schools etc.).


Assessments  


Under special circumstances, the beneficiary of a public works improvement may be assessed for the cost of a project.  For example, the City may provide some improvements or services that directly benefit a particular development.  The City may choose to assess the industrial or commercial developer to provide up-front capital to pay for the administered improvements.


6.3
Financing Strategy


A financing strategy or plan must provide a mechanism to generate capital funds in sufficient amounts to pay for the proposed improvements over the relatively short duration in design and construction, generally two years.  The financing strategy must also identify the manner in which annual revenue will be generated to cover the expense for long-term debt repayment and the on-going operation and maintenance of the system.


The objectives of a financial strategy include the following:


· Identify the capital improvement cost for the project and the estimated expense for operation and maintenance. 


· Evaluate the potential funding sources and select the most viable program. 


· Determine the availability of outside funding sources and identify the local cost share.


· Determine the cost to system users to finance the local share and the annual cost for operation and maintenance.


Project Expenses


Table 6.3.1 summarizes the total phase 1 project costs in 2021 dollars for each permit scenario. The identified projects expand, replace, or repair existing equipment and facilities and are expected to increase the annual operations and maintenance costs to the City.  

TABLE 6.3.1

Total Project Cost (2021 DOLLARS)

		Item

		Total Cost 


PS #1

		Total Cost 


PS #2

		Total Cost 


PS #3

		 Total Cost 


PS #4



		Collection System Improvements – Phase 1

		 $5,103,000 

		 $5,103,000 

		 $5,103,000 

		 $5,103,000 



		Pump Station Improvements – Phase 1

		 $735,000 

		 $735,000 

		 $735,000 

		 $735,000 



		WWTP Total Project Cost Estimate

		 $72,619,000 

		 $57,924,000 

		 $54,313,000 

		 $45,030,000 



		Total Project Cost Estimate

		 $78,457,000 

		 $63,762,000 

		 $60,151,000 

		 $50,867,000 





Funding Sources


With any of the proposed funding sources within the financial strategy, the City is advised to confirm specific funding amounts with the appropriate funding agencies prior to making local financing arrangements. Most of the grant programs require that the project address a DEQ-issued violation, potential violation or order before the project is eligible for funding. It is recommended that the City undertake efforts to secure funding in the form of grants and loans. Rural Development looks closely at sewer user rates and expects local rates to be at or above that of similar communities before the project becomes eligible for grants.  


Based on a winter water consumption of 150 gpd/EDU, or approximately 600 cubic feet of monthly water use, the average residential sewer bill is approximately $57.31/month. Table 6.3.2 summarizes the City’s current and future wastewater rate structures.

TABLE 6.3.2

CURRENT AND PROJECTED WASTEWATER RATES


		Wastewater Rate Component

		2017

		2018

		2019

		2020

		2021

		2022



		Monthly Base Rate ($/EDU)

		$35.95

		$38.31

		$41.06

		$44.07

		$46.88

		$48.30



		Volume Charge ($/cubic feet)

		$3.56

		$3.79

		$4.06

		$4.36

		$4.64

		$4.78





The City recently entered into a Mutual Agreement and Order (MAO) with DEQ to provide temporary operating limits and to settle current violations.  While the MAO will make the City eligible for grant funding from the standpoint of addressing current violations, actual eligibility is dependent on several factors. 

It is recommended that the City schedule and attend another One-Stop meeting after regulatory approval of the final WWFCSMP in order to assess the funding environment at that time. Changes to the City’s rate structure will be necessary. A sewer rate study will be prepared to establish rates to sufficiently fund future capital replacement and improvement needs, provide sufficient revenues for Operation and Maintenance, and maintain an adequate reserve fund.
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