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Section 1 - Introduction 
This Predesign Report presents and describes the basis for the proposed design of the Wastewater 
Treatment Plant Upgrades originally described in the City of Molalla’s Wastewater Facility and 
Collection System Master Plan (The Dyer Partnership, 2018). Background information on the City’s 
wastewater facilities is also summarized in this section. 
 
Technical Memoranda are presented in subsequent sections for each of the process design areas and 
upgrades. The content of these Technical Memoranda includes such topics as objectives, purpose and 
scope, design criteria, alternatives, recommendations, descriptions, control, process schematics and plans, 
and issues to be resolved during detailed design. 
 

• Section 3.1 Plant Site Facilities 
 

• Section 3.2 Transfer Pump Station 
 

• Section 3.3 Influent Flow Equalization Basin 
 

• Section 3.4 Grit Removal / Flow Splitting 
 

• Section 3.5 Sequencing Batch Reactor (SBR)  
 

• Section 3.6 Effluent Filter System 
 

• Section 3.7 UV Disinfection System 
 

• Section 3.8 Effluent Storage Ponds 
 

• Section 3.9 Effluent Pump Station 
 

• Section 3.10 Non-Potable Water System 
 

• Section 3.11 Aerobic Digestion 
 

• Section 3.12 Biosolids Dewatering Facility 
 

• Section 4.1 Geotechnical Considerations 
 

• Section 4.2 New SBR Building 
 

• Section 4.3 New Aerobic Digester Building 
 

• Section 5.1 Sampling and Metering 
 

• Section 5.2 Piping 
 

• Section 5.3 Coatings 
 

• Section 5.4  Electrical 
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• Section 5.5  Instrumentation 
 

• Section 5.6 Reliability 
 

• Section 6.1  Schedule 
 

• Section 6.2 Operations during Construction 
 

• Section 6.3 Construction Documents 
 

• Section 6.4 Cost Estimates  
 

The Technical Memoranda are followed by presentation of a preliminary schedule, a description of 
operations during construction, a preliminary cost estimate, and a summary of construction documents 
and specification section headings. The Predesign Report plan review set, bound separately, but 
incorporated into this Predesign Report includes a list of preliminary drawings. 
 
The scope of this Predesign Report includes the improvements referred to in the Wastewater Facility and 
Collection System Master Plan (The Dyer Partnership, 2018). Due to the projected population forecast for 
the planning year 2043, the Wastewater Treatment Plant (WWTP) Upgrades will be installed in phases. 
The content of this Predesign Report covers Phase I upgrades.  
 
1.1 Background 
 
The City of Molalla’s WWTP was originally constructed in 1955. 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 Treatment Plant is comprised of an influent screening system, 
aerated lagoon, Transfer Pump Station, two facultative lagoons (Lagoon No. 1 and No. 2), tertiary 
treatment systems, disinfection system, and an Effluent Pump Station. 
 
The City operates the wastewater system under National Pollutant Discharge Elimination System 
(NPDES) Permit No. 101514, issued May 12, 2014 by the Oregon Department of Environmental Quality 
(DEQ). There are two permitted outfalls. Outfall 001 is located on the Molalla River at River Mile 20. 
Currently, discharge is only permitted to the Molalla River Outfall 001 from November 1st to April 30th. 
Outfall 002 is the recycled water outfall for several DEQ approved recycled water land application sites. 
Effluent is land applied in accordance with permit requirements from May 1st through October 31st. 
 
The aerated and facultative lagoons (Lagoon No. 1 and No. 2) are the main biological processes used for 
treatment of the City’s wastewater. The aerated lagoon and facultative lagoons are 41 years old, and 
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 treatment, but also impedes 
the City’s ability to store wastewater during the summer months. Tertiary treatment systems are 
overloaded and often struggle to remove solids reliably and at necessary flux rates. 
 
As a result of the existing influent loads and deficiencies, the WWTP has historically performed in 
violation of the NPDES Permit. During the winter months, the City has violated 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 limits. The 
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condition of the WWTP is such that it is not possible to operate reliably and dependably in accordance 
with the current NPDES Permit, nor be reasonably expanded to serve the anticipated population growth. 
 
This subsection provides a brief summary of previous reports and documents that pertain to the proposed 
upgrades described in this Predesign Report. Permit and regulatory requirements are summarized in 
Section 1.7. 
 
1.1.1 Wastewater Facility and Collection System Master Plan 
 
In 2018, the City entered into a Mutual Agreement and Order (MAO) with the DEQ. Reference Section 
2.5.2 and Appendix A for additional information regarding the MAO and Amendment. A Wastewater 
Facility and Collection System Master Plan (WWFCSMP) was prepared for the City’s wastewater 
facilities by The Dyer Partnership to meet the requirements of the MAO and serve as a planning 
document for infrastructure improvement needs. Oregon DEQ approved the WWFCSMP in November of 
2018. Recommended improvements as originally defined in the WWFCSMP, and as amended based on 
phasing objectives, are as follows: 
 
WWTP 
 

• Expand the influent screening system. This project was completed in 2019.  
 

• Construct a new grit removal system. 
 

• Construct a new influent flow equalization basin and modify the existing aerated lagoon (i.e. 
Aeration Basin). 
 

• Construct a new SBR. 
 

• Construct a new effluent filtration system.  
 

• Construct a new disinfection system. 
 

• Convert the existing lagoons into Effluent Storage Ponds.  
 

• Construct a new Aerobic Digester. 
 

• Construct a new SBR Building with blower and electrical rooms. 
 

• Construct a new Aerobic Digester Building with blower and electrical rooms.  
 

• Construct a new biosolids dewatering screw press and cake storage area.  
 

• Install new plant-wide Supervisory Control and Data Acquisition (SCADA) system. 
 

• Ancillary systems to support above listed improvements.  
 
Collection System 
 

• Continue Infiltration and Inflow (I/I) investigation and repair work. 
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• Expand sewer system to serve existing and future development within the Urban Growth 
Boundary (UGB). 

 
• Upgrade pump stations throughout the collection system to address deficiencies, improve 

reliability, and serve future growth.  
 

Collection system I/I improvements and expansion are expected to continue annually in the future but are 
not covered as part of this Predesign Report. The City has recently, in the past three years, completed 
several collection system improvement projects, as identified and prioritized in the WWFCSMP. Influent 
wastewater flows to the WWTP have early indications of I/I reductions.  
 
1.1.2 Population Forecast 
 
Based on Portland State University Population Research Center (PSU PRC) data published on June 30, 
2017, the WWFCSMP (The Dyer Partnership, 2018) projected a population of 16,977 people for the 
planning year 2043. The PSU PRC released updated population forecast data on June 30, 2020. Table 
1.1.2.1 summaries the updated population forecast data for the City of Molalla. The WWTP Upgrades 
will be based upon a forecasted population of 15,939 people for the planning year 2043.  
 

TABLE 1.1.2.1 
PSU POPULATION FORECAST  

 
Year Population1 

2020 10,237 
2025 11,290 
2030 12,515 
2035 13,814 
2040 15,141 
2043 15,939 
2045 16,472 

1. City of Molalla population forecast 
prepared by PSU PRC on June 30, 2020. 

 
1.1.3 Recycled Water Use Plan 
 
A Recycled Water Use Plan (RWUP) was completed by The Dyer Partnership in May of 2018. The 
RWUP describes the City’s recycled water use program when land applying recycled water during the 
irrigation season (May 1st through October 31st). The current RWUP targets Class C recycled water based 
on the inclusion of the Cemetery as a recycled water user. The beneficial users and minimum class of 
recycled water are summarized in Table 1.1.3.1.  
  

TABLE 1.1.3.1 
SUMMARY OF BENEFICIAL PURPOSES 

 

Site Beneficial Purpose 
Minimum Class 

of Recycled 
Water 

Coleman Ranch  Pasture (with some hay production) Irrigation D 
Cemetery Grass Irrigation C 
WWTP Pasture Irrigation D 
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The City is in the process of expanding the recycled water users by adding over an additional ~100 acres. 
The expansion will require an amendment, to be executed during the design of the WWTP, to the 
Recycled Water Use Plan. The WWTP will initially be designed to target Class C recycled water. The 
design will allow for a higher level of recycled water in the future. The point of compliance for the 
WWTP year-round will be post-disinfection, and immediately prior to recycled water storage.  
 
Recycled water quality requirements for Class C are summarized in Table 1.1.3.2. 
 

TABLE 1.1.3.2 
QUALITY OF RECYCLED WATER 

 
Parameter Class C 
Oxidized Yes 
Disinfected Yes 
Total Coliform (organisms/100 mL)   
 7-day median 23 
 Maximum in any sample - 
 Maximum in 2-consecutive samples 240 
E. coli (organisms/100 mL)  
 30-day log mean  
 Maximum in any sample  
Monitoring frequency 1/week 

 
1.1.4 Lagoon Test Report 
 
A lagoon leakage test was completed in July of 2017 by The Dyer Partnership. The leak testing was 
conducted in accordance with the Guidelines for Estimating Leakage for Existing Sewer Lagoons 
(Oregon DEQ). The guidelines for estimating leakage from existing sewage lagoons produced by the 
DEQ states that seepage rates as high as 1/8-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.  
 
1.1.5 Biosolids Management  
 
The City of Molalla’s Biosolids Management Program is governed by Oregon Administrative Rules 
(OAR) 340-050 and the Code of Federal Regulations (CFR) Section 40, Part 503. As part of the NPDES 
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.  
 
With the existing WWTP, sludge, including algal-alum sludge from the Dissolved Air Flotation (DAF) 
backwash, mainly settles and accumulates in the facultative / storage lagoons (Lagoon No. 1 and No. 2). 
Some sludge also settles in quiescent zones in the aeration basin. The majority of sludge settles near the 
inlet of Lagoon No. 1. Sludge resides in the lagoons for long periods of time, generally years. While in 
the lagoons, sludge is passively and anaerobically digested. 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.  
 
As a result of the solids retention time and anaerobic digestion, the existing WWTP produces Class B 
biosolids in accordance with 40 CFR Part 503 regulations. Per the BMP (2013), 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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Biosolids data was obtained and reviewed to quantify the biosolids characteristics that reside in the lagoons. 
Removal and disposal requirements were analyzed to prepare for when the lagoons are converted to Effluent 
Storage Ponds. 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 1.1.5.1 and Table 1.1.5.2.  

 
TABLE 1.1.5.1 

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 1.1.5.2 

SUMMARY OF NUTRIENT CONCENTRATIONS IN WWTP BIOSOLIDS (2016) 
 

Nutrient % Dry Weight1 
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. 40 CFR Part 503, Subpart B, ND – non-detected 

 
Recently, the solids removed from the lagoons have been taken to a landfill for disposal. In 2018, 215 dry 
tons were removed from the Aeration Basin and 699 dry tons were removed from the lagoons, all of 
which was landfill disposed. In 2020, 411 dry tons were removed from the lagoons and landfill disposed.  
 
1.1.6 Environmental Report 
 
An Environmental Report, written by Pacific Habitat Services, Inc., is being prepared for completion in 
December of 2021.  
 
1.1.7 Geotechnical Report 
 
A Geotechnical Report, authored by Foundation Engineering, Inc., was prepared and finalized in August 
of 2021. A summary of the report is included in Section 4.1 of this Predesign Report. A full copy of the 
report is included under separate cover.  
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1.1.8 Value Analysis 
 
A Value Analysis (VA) study was completed in 2020 by Civil West Engineering Services, Inc. The VA 
team’s objective was to analyze the recommendations in the WWFCSMP, to ensure the recommendations 
were appropriate for the City. The VA team did not find anything of substance that would alter the 
recommendations in the WWFCSMP.  
 
1.2 Wastewater Flows and Loads 
 
1.2.1 Wastewater Flows  
 
The current and projected flows for the WWTP, based on the updated PSU PRC population forecast, are 
summarized in Table 1.2.1.1. 
 

TABLE 1.2.1.1 
SUMMARY OF CURRENT AND PROJECTED WWTP FLOWS1 

 
Parameter 2017 2043 
Population 9,939 15,939 
AAF 1.85 MGD 186 gpcd 2.96 MGD 
ADWF 1.11 MGD 113 gpcd 1.80 MGD 
AWWF 2.48 MGD 249 gpcd 3.98 MGD 
MMDWF10 1.91 MGD 192 gpcd 3.06 MGD 
MMWWF5 3.21 MGD 282 gpcd 4.50 MGD 
Peak Average Week 4.51 MGD 402 gpcd 6.40 MGD 
PDAF5 6.62 MGD 552 gpcd 8.80 MGD 
PIF 9.7 MGD 757 gpcd 12.07 MGD 

1. Per capita flow rates for year 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. 
 

Design flow rates are defined as follows: 
 
• AAF: Average Annual Flow 

 
• ADWF: Average Dry Weather Flow 

 
• AWWF: Average Wet Weather Flow 

 
• MMDWF10: Maximum Monthly Average Dry Weather Flow with a ten percent Probability of 

Occurrence 
 

• MMWWF5: Maximum Monthly Average Wet Weather Flows with a twenty percent Probability of 
Occurrence 
 

• Peak Average Week: Maximum flow over seven-day period 
 

• PDAF5: Peak Daily Average Flow associated with a 5-Year Storm 
 

• PIF5: Peak Instantaneous Flow attained during a 5-Year PDAF 
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1.2.2 Wastewater Characteristics  
 
The current and projected influent Biochemical Oxygen Demand (BOD5) and TSS loads for the WWTP 
are summarized in Tables 1.2.2.1 and 1.2.2.2, respectively. Influent BOD5 and TSS load data is provided 
for the discharge season, irrigation season, dry weather season, and annually.  
 

TABLE 1.2.2.1 
EXISTING WWTP INFLUENT WW CONCENTRATIONS AND LOADS 

 
Design Data – Annual 

  

BOD TSS 

mg/L lb/d Monthly 
Avg – lb/d mg/L lb/d Monthly 

Avg – lb/d 
Annual Average 187 1783 - 175 1705 - 

Minimum 35 387 659 27 419 601 
Maximum 661 5436 3066 759 8746 2962 

       
Design Data – Discharge Season (Nov – Apr) 

  

BOD TSS 

mg/L lb/d Monthly 
Avg – lb/d mg/L lb/d Monthly 

Avg – lb/d 
 Average 109 1682 - 103 1615 - 
Minimum 35 551 923 27 419 672 
Maximum 409 4832 2656 428 6155 2919 

       
Design Data – Irrigation Season (May – Oct) 

  

BOD TSS 

mg/L lb/d Monthly 
Avg – lb/d mg/L lb/d Monthly 

Avg – lb/d 
 Average 265 1883 - 249 1798 - 
Minimum 39 387 659 53 476 601 
Maximum 661 5436 3066 759 8746 2962 

              
Design Data – Dry Weather Season (July – Sept) 

  

BOD TSS 

mg/L lb/d Monthly 
Avg – lb/d mg/L lb/d Monthly 

Avg – lb/d 
 Average 316 2025 - 297 1891 - 
Minimum 97 713 1147 90 665 1192 
Maximum 661 4868 3066 732 5201 2962 
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TABLE 1.2.2.2 
FUTURE (2043) WWTP INFLUENT WW CONCENTRATIONS AND LOADS 

 
Design Data - Annual 

  

BOD TSS 

mg/L lb/d Monthly 
Avg - lb/d mg/L lb/d Monthly 

Avg - lb/d 
Annual Average 187 2859   175 2735   

Minimum 35 620 1056 27 672 964 
Maximum 661 8717 4917 759 14026 4750 

       
Design Data - Discharge Season (Nov – Apr) 

  

BOD TSS 

mg/L lb/d Monthly 
Avg - lb/d mg/L lb/d Monthly 

Avg - lb/d 
 Average 109 2698   103 2590   
Minimum 35 883 1481 27 672 1077 
Maximum 409 7749 4260 428 9871 4682 

       
Design Data - Irrigation Season (May – Oct) 

  

BOD TSS 

mg/L lb/d Monthly 
Avg - lb/d mg/L lb/d Monthly 

Avg - lb/d 
 Average 265 3020   249 2883   
Minimum 39 620 1056 53 763 964 
Maximum 661 8717 4917 759 14026 4750 

              
Design Data - Dry Weather Season (July – Sept) 

  

BOD TSS 

mg/L lb/d Monthly 
Avg - lb/d mg/L lb/d Monthly 

Avg - lb/d 
 Average 316 3248   297 3033   
Minimum 97 1144 1840 90 1066 1911 
Maximum 661 7807 4917 732 8341 4750 
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Influent pH and Ammonia Nitrogen (Ammonia-N) concentration data are summarized in Table 1.2.2.3. 
 

TABLE 1.2.2.3 
INFLUENT PH AND AMMONIA-N CONCENTRATIONS 

 
Design Data - Annual 

 Ammonia (mg/L) pH (S.U.) 
Average 29 7.3 
Minimum 4 6.5 
Maximum 54 8.1 

   

 
Design Data - Discharge Season (Nov – Apr) 

Ammonia (mg/L) pH (S.U.) 
Average 21 7.3 
Minimum 4 6.5 
Maximum 52 8.1 

   

 
Design Data - Irrigation Season (May – Oct) 

Ammonia (mg/L) pH (S.U.) 
Average 34 7.2 
Minimum 12 6.5 
Maximum 54 8.08 

   

 

Design Data - Dry Weather Season (July – 
Sept) 

Ammonia (mg/L) pH (S.U.) 
Average 38 7.2 
Minimum 19 6.52 
Maximum 54 8.08 

 
The WWTP’s influent Ammonia-N data is similar to textbook values. Textbook values for Ammonia-N 
loading (dry weight basis) range from 0.011 to 0.026 pound per capita per day (lbpcd), with a typical 
value of 0.017 lbpcd. Historical daily and monthly Ammonia-N per capita load data is summarized in 
Tables 1.2.2.4 and 1.2.2.5, respectively. 

 
TABLE 1.2.2.4 

AMMONIA-N PER CAPITA LOADS (DAILY) 
 

 Annual Discharge Season Irrigation Season Dry Weather Season 
 Ammonia - N (lbpcd) Ammonia - N (lbpcd) Ammonia - N (lbpcd) Ammonia - N (lbpcd) 

Average 0.015 0.013 0.016 0.017 
Minimum 0.007 0.007 0.010 0.012 
Maximum 0.026 0.022 0.026 0.026 

 
TABLE 1.2.2.5 

AMMONIA-N PER CAPITA LOADS (MONTHLY AVERAGES) 
 

 Annual Discharge Season Irrigation Season Dry Weather Season 
 Ammonia - N (lbpcd) Ammonia - N (lbpcd) Ammonia - N (lbpcd) Ammonia - N (lbpcd) 

Average 0.015 0.013 0.017 0.018 
Minimum 0.010 0.010 0.013 0.016 
Maximum 0.020 0.017 0.020 0.020 
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Temperature data was analyzed as part of the WWFCSMP. Minimum influent wastewater temperature 
was 9.5 degrees Celsius (deg C). Average winter time temperature was 13.5 deg C.  
 
1.3 WWTP Description 
The City collects, conveys and provides treatment and disposal of the sewage generated by its residents 
and commercial users within the City limits. Currently, the City’s wastewater collection system consists 
of approximately 160,299 linear feet of gravity collection pipes, 4,376 linear feet of pressure sewer mains, 
534 manholes and five pump stations. 
 
1.3.1 Existing Treatment Facilities 
 
Raw wastewater is conveyed to the treatment facility through a Headworks system consisting of two 
automated influent screening systems, mechanical bar screen, and Parshall Flume for flow measurement. 
Screened raw sewage flows by gravity to a 1.3 Million Gallons (MG) asphalt-concrete lined aeration 
basin (i.e. aerated lagoon) designed with six aerators.  
 
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 No. 1 is 
approximately 11.4 acres and has a maximum volume of 45 MG at a 12 ft water level. Lagoon No. 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 multi-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. 
 
Solids are primarily stored, and undergo anaerobic digestion, at the beginning of Lagoon No. 1. Sludge is 
typically kept within the process for years. Historically, biosolids were infrequently removed. However, 
the City has taken action in recent years to remove accumulated solids. 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.  
 
Design data and component specifications for the existing WWTP are detailed in Tables 1.3.1.1 and 
1.3.1.2. 

TABLE 1.3.1.1 
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 
MMWWF 2.04 3.1 4.1 
PDF 7.06 8.5 10.3 

1. Derived from Wastewater Treatment Plant Improvement Drawings (Tetra Tech/KCM, 2007). 
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TABLE 1.3.1.2 
EXISTING WWTP DESIGN DATA 

 
Item Description / Design Data 
Headworks Mechanical Fine Screen ¼-inch, screen washing, compaction 
   Quantity 2 
   Capacity, each 9.25 MGD 
   Bypass Bar screen – manually cleaned 
     
  Parshall Flume   
   Throat Width 24-inches 
   Capacity 21.4 MGD 
     
 Influent Sampler Isco 
   
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 with 2 ft freeboard 
     
  Basin Volume 1.3 MG 
     
  Basin Structure Asphalt concrete 
     
  Aerators   
   Type Aspirating 
   Quantity 6 
   Horsepower, each 10 hp 
     
Transfer Pump Station Pumps   
   Type Centrifugal submersible with 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 
   
 Flow Meter 18-inch diameter, electromagnetic 
     
Lagoon No. 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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Item Description / Design Data 
Lagoon No. 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 
   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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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 
   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 
  Size 18-inch 
  Range 0 - 23 MGD 

 
  



City of Molalla  Predesign Report, Section 1 
Wastewater Treatment Plant Upgrades  Introduction 

The Dyer Partnership Engineers & Planners, Inc.  1-15 

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 
     
Effluent Pump Station Pumps   
   Type Vertical turbine 
   Quantity 2 + 1 Future 
   Horsepower, each 300 hp with 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  Plant-Wide 
   
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 
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 
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1.4 Present WWTP Condition and Deficiencies 
 
1.4.1 WWTP 
 
The existing Wastewater Treatment Plant has evolved to the point that it cannot consistently, under 
current conditions, perform in compliance with the discharge requirements nor be easily expanded to 
serve the anticipated population growth. The population is projected to increase significantly 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. 
 
High concentrations of algae are generated in the lagoons. Algal solids are difficult to effectively remove 
and manage, and are consequently continuously recycled within the system, and infrequently wasted.  
 
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 (Lagoon No. 1 and No. 2) are low maintenance, but inherently have 
limited operational control to achieve increasingly stringent 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 storage and disposal, specifically the land application of recycled water, is a major obstacle to 
facility operations. 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 1.4.1.1. 
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TABLE 1.4.1.1 
SUMMARY OF WWTP DEFICIENCIES 

 
Component Deficiency 
Headworks Excludes grit removal 
   
Aeration Basin Undersized to initiate appreciable treatment 
  Asphalt-concrete is not watertight 
  Limited operational control 
  Energy inefficient 
  Inadequate mixing 
    
Transfer Pump Station Undersized for future flows (PIF)1 
    
Lagoon No. 1 and No. 2 Historically 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 No. 1 and No. 2 
  Inadequate storage  
  Periodic odors 
    
Dissolved Air Flotation Undersized given existing solids and hydraulic loading 
  DAF No. 1 is in need of repairs 
  O&M intensive, energy 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 
  No baffling, short circuiting 
    
Effluent Pump Station & Force Main Undersized for future flows1 

    
Discharge Monitoring Station O&M intensive 
    
Land Application of Recycled Water 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 
  Disposing of solids is operationally intensive and expensive 
1. Assumes no flow equalization. 

 
 
  



City of Molalla  Predesign Report, Section 1 
Wastewater Treatment Plant Upgrades  Introduction 

The Dyer Partnership Engineers & Planners, Inc.  1-18 

1.5 Proposed Upgrades 
 
The Wastewater Treatment Plant will be upgraded in phases. A general overview of Phase I and II 
upgrades is provided in this section. The content of this Predesign Report consists of Phase I Wastewater 
Treatment Plant Upgrades. A brief discussion on the ongoing SBR site selection process is also included 
in this section.  
 
1.5.1 Phase I WWTP Upgrades 

 
Influent Flow Equalization Basin. Convert a portion of the existing aerobic lagoon into an influent flow 
equalization basin. The remaining portion of the equalization basin will be filled in to allow for the 
construction of a future expansion to the new Aerobic Digestion System. 
 
Transfer Pump Station. Install new pumps and a new control panel. The existing wet well will be 
reused.  
 
Grit Removal System. 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.  
 
Sequencing Batch Reactor. The secondary treatment equipment will consist of four SBR basins. The 
SBR will be installed up-front without phasing.  
 
Effluent Storage. The existing facultative lagoons (Lagoons No. 1 and No. 2) will undergo upgrades, 
including solids removal, for conversion to Effluent Storage Ponds. Upgrades to the Effluent Storage 
Ponds will be completed in phases, as defined in this Predesign Report.  
 
Aerobic Digesters. A new Aerobic Digester, with diffusers for mixing and aeration, will be constructed. 
One Aerobic Digester Tank (with two basins) will be constructed in Phase I, and the second tank will be 
constructed in the future when flows and loads require an expansion. 
 
Biosolids Processing Facility. A screw press will be installed for biosolids dewatering. The press will be 
installed in the new biosolids processing facility and will produce Class B dewatered biosolids into either 
a short-term storage bay or directly into a dumpster or dump truck for pending disposal. The dewatering 
system will be designed with provisions to add components to produce Class A biosolids, in the future, if 
needed.  
 
Effluent Filtration System. A new effluent filtration system will be installed. The system will consist of 
two parallel units, each with a capacity of 4.5 Million Gallons per Day (MGD).  
 
Ultraviolet (UV) Disinfection System. A new Ultraviolet (UV) disinfection system will be installed for 
disinfecting effluent flows year-round.  
 
SBR Building. A new SBR Building will be constructed to house control panels, SBR blowers, and 
ancillary equipment. Three (two duty, one standby) SBR blowers will also be installed to supply the 
required air to supply oxygen to influent organic and nitrogenous loads delivered to the SBR. 
 
Aerobic Digester Building. An Aerobic Digester Building will be constructed to house control panels, 
Aerobic Digester blowers, and ancillary equipment. For Phase I, two Aerobic Digester blowers will also 
be installed to supply the required air for solids digestion. An additional blower will be installed when the 
Aerobic Digester capacity is expanded. 
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New Standby Generator (500 kW). To power the new Process Areas during a power outage, a new 
standby generator, sized at 500 kilowatt (kW), will be installed at the SBR site area.  
 
Existing DAF and Gravity Filters. Demolition of existing DAF and gravity filters will be performed 
after commissioning of the SBR facility and draining of the existing lagoons.  
 
1.5.2 Phase II WWTP Upgrades 
 
The upgrades are installed in phases to reduce the financial impact to existing users and more closely 
align infrastructure costs to the population growth trajectory. Accordingly, the following items will be 
incorporated into Phase II upgrades. 
 
Effluent Pump Station. Phase II upgrades will include the procurement and installation of a third 
effluent pump. In the interim, the Effluent Storage Ponds will serve as emergency storage, if or when an 
effluent pump (or effluent force main) is not in service.  
 
Effluent Storage Expansion. Additional recycled water storage will be added in the future when flows 
necessitate an expansion. Additionally, Recycled Water Storage Pond No. 2 (formerly Lagoon No. 1) will 
be lined in the future, if necessary.  
 
Aerobic Digester. An expansion to the Aerobic Digestion System will occur when required by solids 
loads.  
 
UV Disinfection System. The UV disinfection system will be expanded, in the future, to produce Class A 
disinfected effluent, if needed.  
 
Standby Generator. The existing 750 kW standby generator will be replaced in Phase II. 
 
Existing Lab Improvements. Improvements to the existing lab are deferred until Phase II. 
 
1.6 SBR Site Selection 
 
Multiple locations were considered for the SBR and ancillary systems (effluent filtration system, UV 
disinfection system, Non-Potable Water System, SBR Building, etc.). The locations include: the area to 
the south of the existing lagoons, the area to the east of the existing influent screening system, inside of 
the existing Lagoon No. 2, as well as the land area directly to the west of the existing lagoon No. 2. 
Locating the SBR to the west of the existing WWTP would include property acquisition.  
 
Each site was evaluated based on financial and non-financial considerations. Based on the City’s 
objectives to locate the improvements immediately adjacent to the existing processes, locating the SBR 
and ancillary systems within Lagoon No. 2 was ultimately selected. However, due to the anticipated costs 
and construction sequencing considerations, the City is in the process of pursuing the option of acquiring 
a portion of land to the west of the existing WWTP to relocate the SBR and ancillary systems.  
 
If the land to the west of the existing WWTP is acquired, the existing SBR and ancillary systems would 
be relocated to this location. This would facilitate uninterrupted operation of the lagoon facility during 
construction of the SBR, and eliminate the need for a temporary dike and associated construction 
complexities. Relocation of the SBR facility would also provide an opportunity to evaluate re-using the 
existing Lagoon No. 2 outlet structure.  
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1.7 Plant Reliability Criteria and Effluent Requirements 
 
1.7.1 EPA Reliability Class for the Facility 
 
In 1974, The US Environmental Protection Agency (EPA) developed system design criteria for minimum 
standards of reliability for wastewater treatment works. The minimum standards are defined into three classes 
of reliability. Following is a description of the reliability classifications. 
 
Reliability Class I. Works that discharge into navigable waters that could be permanently or unacceptably 
damaged by degraded quality effluent for only a few hours. Examples of this class include discharges near 
drinking water reservoirs, into shellfish waters, or in close proximity to areas used for water contact sports.  
 
Reliability Class II. Works that discharge into navigable waters that would not be permanently or 
unacceptably damaged by short-term effluent quality degradations, but could be damaged by continued (on 
the order of several days) effluent quality degradation. An example of this class is a discharge into 
recreational waters. 
 
Reliability Class III. Works not otherwise classified as Reliability Class I or II. 
 
For the City’s WWTP, it is recommended that the plant be designed for Class I Reliability Criteria based on 
the following criteria: 
 
• The existing system is considered an EPA Reliability Class I facility, and the existing outfall in the 

Molalla River will continue to be used. 
 

• The Molalla River is considered waters of the state. 
 

• Plant overflows or upsets will discharge to the Molalla River or Bear Creek. 
 
The requirements for Class I reliability, as they relate to the proposed upgrades, are summarized in Table 
1.7.1.1.  
 

TABLE 1.7.1.1 
CLASS I RELIABILITY REQUIREMENTS 

 
Component Reliability Criteria 

All 

Components upstream of the influent flow equalization basin 
will be able to hydraulically process the Peak Instantaneous 
Flow (PIF) rate without overflowing or damaging equipment, 
with the largest unit out of service. The system will contain 
enough flexibility to enable the wastewater flow to any unit 
out of service to be distributed to the remaining units in 
service. Components downstream of the influent flow 
equalization basin will be able to hydraulically process the 
peak daily flow rate without overflowing or damaging 
equipment, with the largest unit out of service.  

 

Transfer Pump Station 

Minimum of two pumps. Due to its location downstream of the 
influent flow equalization basin, the Transfer Pump Station 
will be designed with a firm capacity of peak daily flow 
(PDAF) with the largest pump off line.  
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Component Reliability Criteria 
Grit Removal Single unit. Designed for peak daily flow (PDAF).  
 

Aeration Basins (SBR) 

Sized using modeling to generate preferred treatment to meet 
discharge permit limits during MMDWF and MMWWF events. 
Minimum of two basins designed for peak daily flow (PDAF) 
and maximum month dry weather flow with largest basin off 
line.  

 

Aeration Blowers (SBR) Supply the design air capacity with the largest blower out of 
service. Provide a minimum of two units.  

 

Air Diffusers (SBR) Isolation of largest section of diffusers (within a basin) without 
measurably impairing oxygen transfer.  

 

Sedimentation (SBR) 

Minimum of two basins designed for peak daily flow (PDAF) 
and maximum month dry weather flow with largest basin off 
line. Note that the SBR includes clarification process within 
the same SBR reactor.  

 

Effluent Filtration 
Minimum of two units designed for the peak decant rate that 
will occur during the maximum month dry weather flow with 
largest unit off line.  

 

Disinfection 

Minimum of two units. For UV, disinfection must treat with a 
minimum dose of 30 mJ/cm2 peak daily flow (PDAF) with all 
units on or maximum daily flow with largest unit out of 
service, whichever is greater. For Class C standards, the 
disinfection system will be designed for 60 mJ/cm2 based 
upon the peak decant rate that will occur during the MMDWF. 

 

Electrical Power 

To include primary power from the utility provider and an on-
site generator. The backup generator shall have sufficient 
capacity to operate all vital process components, critical 
lighting, and ventilation during peak daily flow conditions 
(PDAF).  

 
1.7.2 NPDES Permit 
 
The City operates its wastewater system under NPDES Waste Discharge Permit No. 101514, issued May 
12, 2014 by the DEQ. A copy of the City’s current NPDES Permit is included in Appendix A. Currently, 
from May 1st through October 31st, no discharge is allowed to waters of the state (Outfall 001, Molalla 
River). During this time, all effluent is required to be disposed of through recycled water reuse (Outfall 
002).  
 
As part of the Wastewater Facility and Collection System Master Plan (The Dyer Partnership, 2018) it 
was determined that a modification of the NPDES Permit was warranted. Accordingly, on May 17, 2018, 
the City of Molalla submitted to DEQ a Permit Modification Letter, Permit Modification Request 
Technical Memoranda, and Permit Modification Draft Permit. On January 2, 2019, the City submitted a 
NPDES Permit Modification Request Mass Load Limit Evaluation Report. These transmittals requested, 
with suitable justification, a number of modifications to the City’s current NPDES Permit. A new NPDES 
Permit will be issued upon commissioning of the new WWTP, the elements of which are assumed to be 
consistent with the proposed NPDES Permit as defined in the NPDES Permit Modification Request Mass 
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Load Limit Evaluation Report. Upon commissioning the new WWTP, the new NPDES Permit will 
amend the existing NPDES Permit in the following manner: 
 

• Allow summer season discharge during the months of May, June and October; Replace the 18 
deg C discharge limitation with an excess thermal load allocation for each of the months May, 
June and October as allowed by the Molalla River Total Maximum Daily Load (TMDL); 
 

• Allow for summer season (May 1st – October 31st) mass limits to be based on Willamette River 
water quality standard of 10 milligrams per Liter (mg/L) BOD5 and 10 mg/L TSS; 
 

• Allow for winter season (November 1st – April 30th) mass limits to be based on Willamette River 
water quality standard of 30 mg/L BOD5 and 30 mg/L TSS; 
 

• Allow for summer season (May 1st – October 31st) mass limits to be based on the dry weather 
design flow for the upgraded treatment plant of 3.06 MGD; and 
 

• Allow for winter season (November 1st – April 30th) mass limits to be based on the wet weather 
design flow for the upgraded treatment plant of 4.5 MGD. 

Critical elements of the new NPDES Permit requirements based upon future flows, are summarized below 
and in Table 1.7.2.1. 
  

• November 1st – April 30th: During this time period the permittee must comply with the limits in 
Table 1.7.2.1 while discharging to waters of the state.  
 

• May 1st – October 31st: During this time period the permittee must comply with the limits in 
Table 1.7.2.1 while discharging to waters of the state. 
 

• The effluent quality must comply with the limits in Table 1.7.2.1 during the term of this permit. 
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TABLE 1.7.2.1 
NPDES PERMIT WASTE DISCHARGE LIMITATIONS 

 

Parameter Units Average 
Monthlye 

Average 
Weeklye 

Daily 
Maximume 

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

lbs/day 255 383 510 
% removal 85 - - 

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

lbs/day 255 383 510 
% removal 85 - - 

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

lbs/day 1126 1689 2252 
% 85 -  

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

lbs/day 1126 1689 2252 
% 85 -  

pHb SU Between 6.0 and 9.0 
Design Effluent Flow 
Dry Season MGD 3.06 - - 

Design Effluent Flow 
Wet Season MGD 4.5 - - 

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. 

Temperature Effluent discharge will cease when 7-day moving average 
effluent temperature exceeds 18.0 degrees C.  

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. 
e. The daily mass load limit is suspended on any day in which the flow to the treatment facility 

exceeds twice the average dry weather flow of 1.8 MGD.  
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Additional information for the limits in Table 1.7.2.1. 

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

 
• Mass load limits for winter time discharge are based on 4.5 MGD. Mass load limits for summer 

time discharge are based on 3.06 MGD. 
 
When not discharging to the Molalla River the City can land apply recycled water in accordance with the 
NPDES Permit and Recycled Water Use Plan. Prior to the commissioning of the new WWTP, the City 
intends to amend the current RWUP (The Dyer Partnership, 2018) and add an additional 100+ acres of 
pasture land to their recycled water program.  
 
In accordance with the beneficial purpose in Internal Management Directive: Implementing Oregon’s 
Recycled Water Use Rules (Oregon DEQ, 2009), Class C recycled water is required for irrigation of 
pasture for animals and Class C is required for cemetery irrigation. The new WWTP will be designed to 
achieve Class C recycled water standards. Discharge requirements for Outfall 002 are summarized in 
Table 1.7.2.2. 

 
TABLE 1.7.2.2 

QUALITY OF RECYCLED WATER 
 

Parameter Class C 
Oxidized Yes 
Disinfected Yes 
Total Coliform (organisms/100 mL)   
 7-day median 23 
 Maximum in any sample - 
 Maximum in 2-consecutive samples 240 

 
The year-round compliance point will be immediately after the UV disinfection system and prior to the 
Effluent Storage Pond.  



SECTION 2: 
GENERAL PROCESS DESIGN 
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Section 2 – General Process Design 
 

2.1 Approach 
 
The proposed Wastewater Treatment Plant Upgrade project consists of several upgrades to the 
Wastewater Treatment Plant (WWTP). See Section 1 for further details. Upgrades to the WWTP have 
been divided into several categories as previously listed in Section 1. In this section, the general process 
design for proposed Wastewater Treatment Plant Upgrades is further defined, particularly the basis of 
design. The following process information will be discussed in this section. 
 
Process Design Criteria. The design criteria include wastewater characteristics, flows, and loads. 

 
Hydraulic Profile. This section provides a hydraulic profile of the WWTP and proposed upgrades. 

 
Process Schematics for Liquid Stream and Solids Stream. This section provides process schematics 
for both the proposed liquid and solids treatment streams. 

 
Liquid Treatment. Content in this section includes a description of the existing liquid treatment and 
storage facilities at the City’s WWTP, regulatory requirements, and proposed design criteria. 

 
Solids Treatment. This subsection includes a description of the existing solids management strategies, 
regulatory requirements pertaining to biosolids treatment and handling, estimates of existing and future 
sludge quantities, and proposed design criteria for the new Aerobic Digester and Biosolids Dewatering 
Facility. 

 
Effluent Disposal / Recycled Water Reuse. This subsection includes a description of the existing 
outfalls (001 and 002) and associated regulatory requirements. 

 
Additional design data and specific design data on particular elements of the proposed upgrades are found 
in the Technical Memoranda in Section 3. For the WWTP upgrade, the design year 2043 was selected to 
provide a 20-year service life per the City of Molalla’s Wastewater Facility and Collection System Master 
Plan (The Dyer Partnership, 2018) or WWFCSMP.  

 
2.2 Process Design Criteria 
 
2.2.1 Wastewater Characteristics 
 
The existing WWTPs influent Biochemical Oxygen Demand (BOD5), Total Suspended Solids (TSS), 
Ammonia Nitrogen (Ammonia-N), temperature, and pH concentration and loads are summarized in 
Section 1. The BOD5, TSS, Ammonia-N, and pH concentrations in the City’s influent wastewater are 
within the typical characteristics of municipal raw sewage.  
 
The annual average influent BOD and TSS are 0.18 pounds per capita per day (lbpcd) and 0.17 lbpcd, 
respectively. Influent BOD and TSS values are relatively consistent with textbook values. Textbook 
values for influent BOD loading range from 0.11 to 0.26 lbpcd. Typical value is 0.18 lbpcd. Textbook 
values for influent TSS loading range from 0.13 to 0.33 lbpcd. Typical value is 0.2 lbpcd. 
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At an average influent Ammonia-N of 0.015 lbpcd, the City’s influent Ammonia-N data is also similar to 
textbook values. Textbook values for Ammonia-N loading (dry weight basis) range from 0.011 to 0.026 
lbpcd. Typical value is 0.017 lbpcd.  
 
2.2.2 Design Population, Flows and Loads 
 
The City’s existing and projected wastewater flows and loads for the years 2017 and 2043 are 
summarized in Table 2.2.2.1. A summary of the calculation methods utilized to determine these 
wastewater flows and loads may be found in the City’s WWFCSMP (The Dyer Partnership, 2018), but 
with an adjustment to the year 2043 flow projections for a population forecast of 15,939 people.  

 
TABLE 2.2.2.1 

EXISTING AND PROJECTED WASTEWATER FLOWS 
 

Parameter 2017 2043 
Population 9,939 15,939 
AAF 1.85 MGD 186 gpcd 2.96 MGD 
ADWF 1.11 MGD 113 gpcd 1.80 MGD 
AWWF 2.48 MGD 249 gpcd 3.98 MGD 
MMDWF10 1.91 MGD 192 gpcd 3.06 MGD 
MMWWF5 3.21 MGD 282 gpcd 4.50 MGD 
Peak Average Week 4.51 MGD 402 gpcd 6.40 MGD 
PDAF5 6.62 MGD 552 gpcd 8.80 MGD 
PIF 9.7 MGD 757 gpcd 12.07 MGD 

 
2.3 Hydraulic Profile 
 
A graphic representation of the hydraulic profile for the WWTP may be found in the 11 by 17 inch 
drawing set that accompanies this Predesign Report. The drawing labeled 10-G-8 (and subsequent plan 
sheets) show the basis for selected elevations of the specific process units. The existing plant elevations 
were obtained during site surveys conducted in the year 2021.  
 
The elevations of the proposed upgrades were determined by existing site conditions and the proposed 
upgrades. The incorporation of future process units, specifically an expansion to the UV system to 
achieve a Class A standard, were considered in the development of the hydraulic profile.  
 
Elevations for the existing influent screens, gate manhole, transfer pump station, effluent storage ponds, 
and effluent pump station remain unchanged. The elevation of the Sequencing Batch Reactor (SBR) was 
established such that effluent from the SBR will flow by gravity through the UV disinfection system, 
effluent filters, and to fill Effluent Storage Pond No. 2 (during summer time flow conditions).  
 
The hydraulics offer the ability to process 8.8 Million Gallons per Day (MGD) through the effluent filters 
when discharging to Effluent Storage Pond No. 1, even though they will typically only be operated during 
the summer time with a maximum dry weather flow of 4.5 MGD. The hydraulics were also such that the 
City can discharge the peak daily flow from Effluent Storage Pond No. 1 to the effluent pump station.  
 
Total volumes for the SBR basins are based on the projected flows, loads, and effluent discharge 
requirements. The various liquid elevations for the SBR were predicted based on manufacturer process 
models.  
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The hydraulic calculations for the summer time flows and winter time flows are included in Appendix E. 
 
2.4 Process Schematics 
 
Process schematics depicting the liquid and solid stream process units for the proposed plant are located 
in the 11 by 17 inch drawing set that accompanies this Predesign Report. A general liquid stream process 
schematic for the proposed plant is illustrated in the drawing labeled 20-P-2. The general solid stream 
process diagrams is presented on 20-P-3. More detailed process information for each liquid process unit is 
illustrated in drawing sheets labeled 20-P-300 through 20-P-810. More detailed solids process 
information is provided in drawings 20-P-900 through 20-P-920. 
 
2.5  Liquid Stream Treatment 
 
The design criteria for the main liquid stream treatment portions of the upgrades are presented in this 
section.  
 
2.5.1 Regulatory Requirements 
 
The City of Molalla operates its wastewater system under National Pollutant Discharge Elimination 
System (NPDES) Waste Discharge Permit No. 101514, issued May 12, 2014 by the Department of 
Environmental Quality (DEQ). This permit expired June 1, 2019, but has been administratively extended. 
A copy of the City’s NPDES Permit is included in Appendix A. The proposed upgrades are predicated on 
the to be issued new NPDES Permit, as modified according to specifics listed in Section 1.  
 
2.5.2 Mutual Agreement and Order (MAO) 
 
Historically, the existing WWTP has operated out of compliance with respect to discharge permit 
requirements during the summer and winter time. The City of Molalla and DEQ entered into MAO No. 
WQ/M-NWR-2016-246 in the year 2018. The MAO included interim effluent TSS limits. The MAO was 
amended in 2021 to include interim effluent BOD5 limits. The MAO and amendment are included in 
Appendix A for reference.  
 
2.5.3 DEQ Design Standard 
 
The proposed WWTP Upgrades are all designed for reliability and redundancy requirements as set forth 
in state and federal requirements. In 1974, the US Environmental Protection Agency (EPA) published a 
technical bulletin titled Design Criteria for Mechanical, Electric, and Fluid System and Component 
Reliability (EPA, 1974). Thereafter, the Oregon DEQ developed reliability criteria that supplemented the 
EPA criteria. All pumping stations are designed in accordance with DEQs Oregon Standards for Design 
and Construction of Wastewater Pump Stations (DEQ, 2001). 
 
2.5.4 Other Regulatory Design Standards 
 
Wastewater treatment facilities, including pump stations, are regulated under the National Fire Protection 
Association (NFPA). The proposed design will be in accordance with the NFPA 820, Standard for Fire 
Protection in Wastewater Treatment and Collection Facilities (NFPA, 2020) requirements.  
 
The Occupational Safety and Health Administration (OSHA) Permit Required Confined Spaces Standard 
29- Code of Federal Regulations (CFR) 1910.146 applies to the upgrades and limits individual access to 
spaces that might trap a person or contain noxious atmospheres.  
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2.5.5 Current Hydraulic Flows 
 
The flow data used for this report is derived from the Discharge Monitoring Reports (DMRs) for the 
existing WWTP. The data from the DMRs was analyzed in the WWFCSMP, and amended in this 
Predesign Report, using DEQ guidelines for calculating various flow parameters. The detailed analysis is 
covered in the WWFCSMP. A summary table of the flow parameters is presented in Table 2.2.2.1. 
 
2.5.6 Projected Hydraulic Flows 
 
The increases in flows were calculated using the projected population increase, based on an updated 
population forecast from Portland State University’s Population Research Center (PSU PRC). These 
flows are listed in Table 2.2.2.1. 
 
2.5.7 Proposed Liquid Stream Treatment 
 
The proposed upgrades to liquid stream include installation of an influent flow equalization basin, 
improvements to the Transfer Pump Station, new grit removal system, new SBR, new SBR Building 
(blower room and electrical room), new effluent filtration system, new Ultraviolet (UV) disinfection 
system, and improvements to the effluent storage ponds. Treated effluent will continue to be discharged 
to Molalla River during the winter months and recycled water will be land applied during the summer 
months. A Non-Potable Water System will be installed to provide continuous process water to various 
areas at the WWTP. The existing Non-Potable Water System is only accessible when the effluent pump 
station is operational. Process flows through the main components of the proposed system are described 
below. Detailed information on each component is included in Section 3. 
 
2.5.8 Influent Flow Equalization 
 
To decrease the size of downstream facilities, approximately 325,000 gallons of the existing aerated 
lagoon will be repurposed to serve as an influent flow equalization / surge basin. Peak Instantaneous 
Flows (PIF) will be conveyed from the Transfer Pump Station to the equalization basin. As part of the 
WWTP Upgrades, the basin will be dredged and a new concrete structure (due to high groundwater 
conditions) will be constructed.  
 
2.5.9 Transfer Pump Station and Force Main 
 
The Transfer Pump Station will undergo upgrades to allow conveyance of raw sewage to the new grit 
removal system and SBR. The existing Transfer Pump Station Controls Building will house the new 
control panel and Variable Frequency Drives (VFDs) for the new pumps.  
 
2.5.10 Grit Removal 
 
A new grit removal system will be located downstream of the Transfer Pump Station and immediately 
upstream of the SBR. The grit system will be sized at the projected Peak Daily Average Flow (PDAF) for 
the design year 2043. Grit removal is recommended to sustain the longevity of wastewater process 
equipment as well as maintain optimum efficiency of downstream treatment processes.  
 
2.5.11 Sequencing Batch Reactor (SBR) 
 
Flow, after metering via magnetic flow meters for each SBR basin, will pass to the pre-react basins in the 
continuous flow SBR basins. The SBR basins each will cycle through fill, aerate, settle, and decant 
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modes. The timing for the modes will be offset, so that each basin will decant at different times. During 
high flow conditions there will be continuous discharge. After treatment and settling, the effluent will 
discharge to the disinfection system during the time period when discharging to the Molalla River or to 
the effluent filtration system when the plant is producing recycled water.  
 
2.5.12 Effluent Filtration System 
 
A new effluent filtration system will be installed to provide effluent filtration prior to the UV disinfection 
system. The effluent filtration system will be utilized during the summer months, to achieve Class C 
recycled water standards. Two units will be provided for redundancy purposes. The effluent filtration 
system will target Class A standards (less than 2 Nephelometric Turbidity Units (NTU), 24 hour mean).  
 
2.5.13 Ultraviolet (UV) Disinfection System 
 
A new UV disinfection system will be installed. Two banks of lamps will be installed in series with 
multiple lamp racks within each bank. Individual racks can be removed for maintenance while 
maintaining the rest of the system in service. The lamps will be flow paced by staging banks on and off in 
response to the output signal from the flow meter on the influent side of the UV system. The lamps will 
also be activated by the liquid level sensor within each UV reactor. The design will initially target Class C 
recycled water but the layout will allow for the future expansion of the UV system to achieve Class A 
standards. The City will keep the ability to use Effluent Storage Pond No. 2, which will typically only be 
needed during the shoulder months during wet weather conditions.  
 
2.5.14 Effluent Storage 
 
The existing facultative lagoons will be converted to effluent storage ponds. Lagoon No. 1 will become 
Effluent Storage Pond No. 2. Lagoon No. 2 will become Effluent Storage Pond No. 1. Based on recent 
collection system upgrade projects and apparent reductions in influent flows, the City intends to initially 
only use Effluent Storage Pond No. 1. Effluent Storage Pond No. 1 will be lined and undergo 
improvements to address bank erosion. A new discharge multi-level outlet structure will be added to 
improve withdrawal options from the pond.  
 
2.5.15 Effluent Discharge 
 
The NPDES Permit requirements will be issued upon commissioning of the WWTP upgrades. Reference 
Section 1.7.2 for assumptions related to the new NPDES Permit.  
 
Generally, from May 1st to October 31st, filtered and disinfected effluent from the SBR will be conveyed 
to the effluent storage ponds. Effluent from the Recycled Water Storage Pond No. 1 will be conveyed to 
the Effluent Pump Station as needed based on irrigation demands during the irrigation season. A 
modulating actuated valve will be used in conjunction with a magnetic flow meter to maintain a liquid 
level in the Effluent Pump Station wet well. During the irrigation season the Effluent Pumps Station will 
typically operate to maintain an Operator adjustable pressure set point. If allowed by the new NPDES 
Permit, effluent will be discharged to the Molalla River during the months of May, June, and October.  
 
From November 1st to April 30th disinfected effluent (without filtration) will be conveyed to Effluent 
Storage Pond No. 1 or directly to the Effluent Pump Station. If necessary, in the event that water quality 
in the effluent storage pond is compromised, effluent from the recycled water storage pond could be re-
treated through the SBR for additional treatment by conveying it to the Transfer Pump Station. When 
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transitioning from the Molalla River discharge season to recycled water, the effluent storage ponds will be 
completely drained.  
 
2.5.16 Proposed Liquid Stream Equipment and Sizing Criteria 
 
The process equipment was sized to meet the projected flows and loads for the year 2043. A brief 
description of the sizing criteria is discussed below. Detailed equipment specifications are included in 
Section 3. 
 
Transfer Pump Station  
Design of the Transfer Pump Station will be in accordance with the latest edition of the Oregon Standards 
for Design and Construction of Wastewater Pump Stations (DEQ, 2001). The influent flow equalization 
basin will infrequently store Peak Instantaneous Flows (PIF), facilitating the sizing of the Transfer Pump 
Station at a PDAF5 flow of 8.8 MGD, which represents the peak daily flow rate for the planning year 
2043.  
 
The Transfer Pump Station is sized such that it will process the PDAF5 with the largest pump out of 
service. The Transfer Pump Station will also be sized such that it will pump the dry weather flows 
without excessive pump cycles. The force main that will convey the raw sewage to the grit removal 
system will be sized based on DEQ guidelines to achieve a fluid velocity range between three to eight feet 
per second.  
 
Other general design criteria for the Transfer Pump Station includes: 
 

• Design consistent with EPA Class I reliability.  
 

• Pumps with a minimum of five years’ service history for similar duty size. 
 

• Inlet, station, and force main piping with all necessary pressure control and measurement 
features, air / vacuum release valves, isolation valves, couplings, and other appurtenances. 
 

• A complete system of alarms and alarm telemetry to facilitate operation and maintenance of the 
pump station at all times.  

 
Influent Flow Equalization Basin 
The influent flow equalization basin is sized to accommodate the peak instantaneous flow attained during 
a 5-Year PDAF5 event for the planning year 2043. During the 5-Year PDAF5 event, peak instantaneous 
flows will backup into the influent flow Equalization (EQ) basin and be slowly metered back into the 
WWTP. The influent flow equalization basin is sized at approximately 325,000 gallons.  
 
Grit Removal 
A new grit removal system will be installed immediately prior to the SBR. The grit system will be sized 
to process the PDAF5 flow. A single unit will be provided.  
 
Secondary Treatment 
The continuous flow SBR is sized to treat the PDAF5 flow, based on the projected flows for a 5-year, 24-
hour storm for the planning year 2043. The SBRs will be sized using modeling to meet discharge permit 
limits during Maximum Monthly Dry Weather Flow (MMDWF) and Maximum Monthly Wet Weather 
Flow (MMWWF) events. Oregon DEQ guidelines require a minimum of two basins designed for peak 



City of Molalla  Predesign Report, Section 2 
Wastewater Treatment Plant Upgrades  General Process Design 
 

The Dyer Partnership Engineers & Planners, Inc.  2-7 

daily flow (PDAF5), and sizing based on maximum month dry weather flow with the largest basin off 
line. The proposed SBR will be sized using four basins for additional operational flexibility.  
 
The basins will normally operate on a four-hour cycle, and on two-hour cycles during storm flows. The 
treatment system is sized to handle the projected maximum month BOD5, TSS, and Ammonia-N loads 
calculated in the WWFCSMP but amended based on the updated population forecast, while performing in 
compliance with the required discharge permit requirements.  
 
Effluent Filtration 
The effluent filtration system will receive secondary effluent from the SBR and provide filtration prior to 
the UV disinfection process during the recycled water season. Effluent filtration removes particulate 
matter, and improves the disinfection efficacy of the UV disinfection system. The effluent filtration 
system will include two units for redundancy, and be sized for the anticipated peak decant rate that would 
occur for the planning year 2043 from the SBR system during MMDWF conditions.  
 
Disinfection System 
For UV systems, minimum sizing for regulatory standards is based on a minimum UV dose of 30 
millijoule for square centimeter (mJ/cm2) at PDAF5 with all units operational, or at max dry weather flow 
with the largest unit offline, whichever results in the larger design. Ultraviolet transmittance and intensity 
meters are required, per DEQ guidelines.  
 
The disinfection system is designed to treat the PDAF5 while treating the effluent to the levels described 
in Section 1. When discharging to the Molalla River, the permit disinfection limit is 126 E. coli per 100 
milliliters (mL) on a 30-day geometric mean, with no single sample above 406 colonies per 100 mL.  
 
For recycled water irrigation, the Class C disinfection standard is less than 23 organisms/100 mL based 
on a 7-day median, and maximum of 240 organisms/100 mL. The compliance point would remain 
immediately following the UV system, prior to the effluent storage ponds, year-round. A disinfection 
dose of 60 mJ/cm2 is required, with a maximum mean particle size of 10 microns, and an influent TSS 
concentration to the UV system of less than 10 mg/L (30-day average). With effluent filtration upstream 
of the UV disinfection system, the influent TSS concentration to the UV will be less than 5 mg/L, and the 
effluent will be less than 2 NTU (2 hour mean). 
 
Other design criteria for the disinfection system include the ability to clean the system and to perform 
maintenance on lamps and ballasts while the system is in operation.  
 
Ultraviolet systems are based on physical disinfection method, and therefore are not governed by the 
EPA, OSHA, or any regulatory safety requirements. The NFPA 820 does not define any specific 
requirements for UV disinfection systems. Although there are not specific regulations pertaining to safety 
for UV systems, design features will be incorporated and appropriate Operator training will occur to 
ensure the safety of Operations Staff.  
 
Effluent Storage  
Adequate storage and equalization is critical to accomplish summer time 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 ponds.  
 
Upon commissioning of the new WWTP, the existing facultative lagoons will undergo improvements to 
function as effluent storage ponds. Initially, Effluent Storage Pond No. 1 (former Lagoon No. 2) will be 
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used, based on recent flow data and collection system upgrade projects. The City will monitor flows and 
storage requirements to ultimately determine when Storage Pond No. 2 will need to be lined, if necessary.  
 
The effluent storage ponds will receive disinfected effluent from the WWTP. Final effluent 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.  
 
According to DEQ, the storage ponds should be sized based on a month-by-month hydraulic balance that 
accounts for wastewater discharge volumes, precipitation, evaporation, and permitted discharge volumes 
for each month consistent with the City’s current and future Recycled Water Use Plans (RWUPs). A 
summary of the analysis is included in Section 3. A water balance for the effluent storage system 
requirements was prepared based on the following criteria: 
 

• Future dry weather flows (including MMDWF). 
 

• 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). 
 

• Irrigation of recycled water based on land area available.  
 
Oregon DEQ does not require the storage ponds to be lined with a synthetic liner, but recommends use of 
a synthetic liner (minimum thickness of 0.8 millimeters or 30 mils) based upon the DEQ Internal 
Management Directive - Implementing Oregon’s Recycled Water Use Rules (DEQ, 2017). A soil-
bentonite or native clay liner is acceptable, consistent with current DEQ direction all soil materials along 
the sides and bottoms of the ponds must have a permeability equal to or less than 1 by 10-7 centimeters 
per second (2.83 x 10-4 ft per day). The required soil-bentonite liner thickness must be determined in 
consideration of the depth of the City’s ponds and according to Darcy’s equation and must incorporate an 
appropriate safety factor for construction variability. Consistent with Section 5.6 of DEQ Internal 
Management Directive - Implementing Oregon’s Recycled Water Use Rules (DEQ, 2017) in no case 
should the soil or soil-bentonite liner thickness be less than 12-inches.  
 
Existing ponds that do not pass DEQs lagoon leakage requirements will generally require a preliminary 
hydrogeological study and potentially a system of ground water monitoring wells. Pursuant to Oregon 
Administrative Rules 340-040-0030 the groundwater monitoring system must be able to detect both up-
gradient and down-gradient groundwater conditions for the pond system area. The groundwater 
monitoring system must consist of at least three monitoring wells and must be capable of determining the 
rate and flow direction of ground water movement and water quality from the pond system area. The City 
would need to demonstrate continued compliance with the concentration limits established for the site by 
the DEQ pursuant to OAR 340-040-0030.  
 
DEQ also requires that the storage ponds be equipped with level gauges and be designed to provide three 
feet of freeboard. The storage pond discharge should be equipped with flow measurement as well as a 
sampling station for on-going water quality monitoring. 
 
Emergency Standby Power 
A new 500 kilowatt (kW) standby generator, sized to provide emergency standby power to the newly 
constructed critical facilities, will be installed. The new 500 kW generator will power the SBR, SBR 
Building and systems, effluent filtration system, UV disinfection system, non-potable water system, and 
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other ancillary systems. The backup generator will have sufficient capacity to operate all vital process 
components, critical lighting, and ventilation during peak daily flow conditions. 
 
2.6 Solids Treatment 
 
The design criteria for the solids handling processes are presented and discussed in this section including 
a description of the existing facilities, regulatory requirements, and estimates of current and future solids 
quantities.  
 
Various solids streams will exist at the new Wastewater Treatment Plant. Large particles are removed at 
the existing influent screening system. Grit will be removed and washed using the vortex grit removal 
system and grit classifier located immediately prior to the new SBR. 
 
The waste sludge from the SBR will undergo further biological treatment (aerobic digestion) to meet the 
EPA requirements for a Class B biosolid and then be dewatered to a cake. Ultimately, the biosolids will 
be taken to the landfill, at least in the near term.  
 
2.6.1 Existing Facilities 
 
Solids undergo anaerobic digestion and are stored in the facultative lagoons, mostly in Lagoon No. 1. 
Sludge resides within the process for years, and biosolids are generally infrequently managed. 
Historically, the City has retained contract companies to remove, dewater, and either land apply biosolids 
or dispose of them at a landfill.  
 
2.6.2 Regulatory Requirements 
 
Biosolids are regulated by both the EPA and DEQ to ensure quality standards are met. Regulations 
address trace metal concentrations, pathogen content, odor potential and basic operational practices. 
Beneficial reuse of biosolids has long been preferred. Landfilling disposal of dewatered biosolids is 
increasingly common throughout Oregon and the United States due to increasingly stringent regulations.  
 
Biosolids are generally categorized into one of two classifications: Class A and Class B. Class A biosolids 
contain very low levels of pathogens. To achieve Class A criteria biosolids must undergo heating, 
composting, digestion or lime addition that reduces pathogens to very low levels. Once this is achieved, 
Class A biosolids can be land applied without any pathogen related restrictions at a site. If Class A 
biosolids meet the low metals concentration standards under EPA’s Part 503 regulations they are 
considered to be Exceptional Quality. Class A EQ biosolids can be bagged and marketed to the public for 
application to lawns, gardens and multiple other landscape uses.  
 
Class B biosolids have less stringent standards for treatment and contain small amounts of pathogens 
compared to Class A biosolids. Class B requirements ensure that pathogens in biosolids have been 
reduced to levels that protect public health and the environment and include certain restrictions for crop 
harvesting, grazing animals, and public contact. As is true of their Class A counterpart, Class B biosolids 
must undergo heating, digestion or increased pH processes before leaving the Wastewater Treatment 
Plant. Both Class A and B biosolids must conform to vector attraction reduction requirements. Unlike 
Class A, Class B biosolids cannot be bagged or marketed to the public for application to gardens, 
landscapes or other public uses. Rather, Class B biosolids are typically land applied to agricultural sites 
under permits and with restricted public access. When managed in this way, biosolids land application 
provides beneficial reuse or recycling of nutrients and organic matter.  
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Aerobic digestion is defined as the biological oxidation of organic sludges under aerobic conditions (in 
the presence of oxygen (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 sixty days at 15 degrees Celsius (deg C). Aerobic digestion is used to reduce the 
quantity of sludge for disposal.  
 
The City’s biosolids management program is governed by OAR 340-050 and the 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. 
 
2.6.3 Biosolids Reuse 
 
Application of biosolids onto agricultural land must be done in accordance with accepted agronomic 
rates; nitrogen is usually the key nutrient. In addition, the application of heavy metals must be monitored 
and kept within approved limits. Technical guidance regarding the land application of biosolids was 
provided by the Internal Management Directive - Implementing Oregon’s Biosolids Program (DEQ, 
2005).  
 
2.6.4 Projected Sludge Generation and Aerobic Digester Design Criteria 
 
Future quantities of sludge were calculated using the SBR process proposed for the WWTP. The required 
digester volume was calculated based on the incoming BOD5 load (maximum month conditions), 
temperature, SBR process modeling, solids retention times, sludge yield and Mixed Liquor Suspended 
Solids (MLSS) concentrations in the Waste Activated Sludge (WAS). The amount of air required for 
sludge digestion was also evaluated. The following is a summary of the key design parameters.  
 

• BOD Loading. This parameter was based on the maximum month BOD5 loads for the planning 
year 2043. Phase I upgrades for the Aerobic Digestion System are for the design year 2035. The 
projected population for the Phase I design year 2035 is 13,814 people.  

 
• Temperature. 15 deg C was utilized as the design temperature.  

 
• Vector Attraction Reduction. Minimum 38 percent Volatile Solids Reduction (VSR).  

 
• Oxygen Required. 2 pounds (lb) O2 per lb Volatile Solids (VS) destroyed. 

 
• Airflow Rate. 15 to 20 cubic feet per minute (cfm)/1,000 cubic feet (cu ft)  

 
• Oxygen Residual. 1 mg/L of DO at worst design condition. 2 mg/L of Dissolved Oxygen (DO) 

at average design condition.  
 

• Mixing Energy. 20 to 40 cfm/1,000 cu ft for fine and coarse bubble aeration diffusers.  
 

• TSS in Supernatant. Approximately 300 mg/L TSS.  
 

• Sludge Yield. The observed sludge yield of 0.80 was used based on the SBR basin design values. 
 

• Solids Retention Time. A solids retention time of sixty days was used. The sixty-day value 
represents the time needed to comply with Class B biosolids objectives.  
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• WAS and Biosolids for Hauling. For the planning year 2043, and based on process modeling of 
the SBR process during maximum month conditions, the WAS production rate is 3,933 pounds 
per day (lb/d). For the Phase I design year of 2035 (for Aerobic Digestion system), the WAS 
production is estimated at 3,409 lb/d (maximum month). 

 
• Biosolids Percent Solids Concentration. A finished biosolids concentration of 1.4 to 2.0 percent 

was projected using decanting.  
 
2.6.5 Biosolids Dewatering 
 
A new dewatering screw press will be used to decrease the total volume and moisture content of 
biosolids, reducing the required storage space and the number of trips eventually necessary to haul 
biosolids offsite, for landfill disposal. Digested biosolids are treated with polymer to allow flocculation 
and easier dewatering.  
 
The dewatering press produces liquid pressate, which is conveyed by gravity to the Transfer Pump Station 
for further treatment, and a dewatered cake with a solids content of approximately 14 to 18 percent solids. 
 
A storage area for the dewatered biosolids (i.e. cake) would be located immediately adjacent to the screw 
press area. Initially, a dumpster will be utilized to convey the cake to landfill for disposal. Landfill 
disposal is not weather-dependent and can occur year-round. 
 
A screw press suitable for the City of Molalla, assuming aerobically digested sludge, can process sludge 
at approximately 400 lb/hr (annual average) and 480 lb/hr (maximum). On average, a dewatering screw 
press would need to run approximately 28 to 30 hours per week. During maximum month load 
conditions, the screw press could be operated at a higher throughput (480 lb/hr), and an increased run-
time (hrs/wk). Screw press operation is reliable and offers considerable flexibility due to the proposed 
volume of storage in the Aerobic Digestion System.  
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Section 3 – Specific Process Design 
 
This section provides additional design details for each major Process Area. Section 2 discussed process 
design criteria and concepts. An outline of the Process Areas covered in this section is provided in the 
following table.  
 

TABLE 3.0.0.1 
PROCESS IMPROVEMENTS1 

 

Description 
Design 

Memorandum 
Number 

Process Area2 

Plant Site Facilities 3.1 100 
Transfer Pump Station  3.2 300 
Influent Flow Equalization Basin 3.3 310 
Grit Removal / Flow Splitting 3.4 400 
Sequencing Batch Reactor (SBR) 3.5 500 
Effluent Filter System 3.6 510 
UV Disinfection System 3.7 600 
Effluent Storage Ponds 3.8 700 
Effluent Pump Station 3.9 800 
Non-Potable Water System 3.10 810 
Aerobic Digestion 3.11 900 
Biosolids Dewatering Facility 3.12 920 

1. For information regarding the SBR Building and Aerobic Digester Building 
reference Sections 4.2 and 4.3, respectively.  

2. These numbers represent an indexing system that is used in the project drawings.  
 
The Process Areas 100 through 920 are described in this section by a series of Technical Memoranda. The 
Technical Memoranda are divided into the following subsections: 
 

• Purpose and Scope states what the Process Area does and what it covers. 
 

• Associated Sections references other sections of the report that impact the area. 
 

• Process Schematics and Drawings graphically presents drawings of the processing system. 
Generally, the process schematics are grouped in the project drawing “P” sheets. 
 

• Design Criteria describes the specifications, method, procedures, or standards that must be met 
in developing the system. 
 

• System Description provides a general overview of the Process Area. 
 

• Instrumentation, Control, and Measurement identifies elements in the design, such as valves 
and instrumentation that allow measurements, regulation or maintenance of the functions for the 
process. 
 

• Design Issues Yet to be Resolved describes major elements that Dyer anticipates in process 
design that are not fully developed in this Predesign Report. 
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• Instrument List tabulates the instruments that are shown on the process diagrams. 
 

• Design Data summarizes preliminary design parameters. 
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 3.1 

Subject: Process Area 100 

 PLANT SITE FACILITIES 

Date: August 18, 2021 

Prepared By: Clint Taylor, E.I.T. 
  

 

3.1.1 Purpose and Scope 
 
This section provides information regarding the physical nature and general layout of the existing 
Wastewater Treatment Plant WWTP) site and site modifications required for the planned WWTP 
upgrades. Items of discussion include the following: 
 

• Site Description 
 

• Site Access 
 

• Site Drainage 
 

• Yard Piping 
 

• Plant Utilities 
 

• Landscaping 
 

• Design Issues Yet to be Resolved 
 
 
3.1.2 Plans 
 
The 11 by 17-inch drawing set that accompanies this report includes plan sheets that illustrate the layout 
of the existing treatment plant and modifications to the existing site as a result of the improvements 
associated with the wastewater system improvement project. Reference the 100 series drawings for 
additional information.  
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3.1.3 Site Description 
 
Existing WWTP 
The existing treatment plant site is located off of Toliver Road, approximately 1,700 feet west of 
Highway 213. A chain link fence surrounds the facility. There is a double wide swinging gate on the north 
end of the property that provides access from Toliver Road. A paved access roadway connects the paved 
plant parking / access area to Toliver Road. The land is characterized by generally flat agricultural land 
with a gentle slope to the north due to Bear Creek running through the site. 
 
The existing Wastewater Treatment Plant property is approximately 58 acres including the access 
roadway. This area is fully fenced and is a combination of wastewater process equipment/systems, 
pavement, lawn, grass, wetland and lagoon areas. A ten-acre section to the south of the existing treatment 
facility has been left undeveloped for future expansion.  
 
The City of Molalla’s Wastewater Treatment Plant was constructed in the year 1980 and consists of an 
influent screening system, Parshall Flume, aerated lagoon, facultative lagoon, Dissolved Air Flotation 
(DAF) system, gravity filters, tablet chlorination disinfection system, a chlorine contact basin, and an 
Effluent Pump Station. The WWTP also includes an Operations / Lab Building that includes a meeting 
room, laboratory, motor control equipment, disinfection system, and DAF equipment.  
 
WWTP Upgrades 
The planned upgrades for the WWTP include construction of an influent flow equalization basin, new 
transfer pumps and controls, new grit removal system, new Sequencing Batch Reactor (SBR), new 
effluent filtration system, new Ultraviolet (UV) disinfection system, new Non-Potable Water System, 
Effluent Storage Pond No. 1 liner, new Aerobic Digester, new Biosolids Dewatering Facility, new SBR 
Building, new Aerobic Digester Building, and other ancillary improvements.  
 
The SBR, effluent filtration system, UV disinfection system, Non-Potable Water System, SBR Building, 
and new standby generator, will be constructed in a developed portion of the Lagoon No. 2, as shown on 
the drawings. The WWTP upgrades will be constructed in a particular sequence, to provide continuous 
treatment of the raw wastewater that enters the facility.  
 
Limitations and Constraints 
The new SBR site location within the northwest corner of Lagoon No. 2 results in the need for a 
cofferdam (temporary dike), dewatering activities, and the placement of select fill within the cofferdam to 
raise the SBR site to the planned grades as shown on the drawings. Reference Section 4.1 for additional 
information regarding geotechnical considerations. Due to costs and construction complexities, relocating 
the SBR to the west of the WWTP, on private property, is currently being evaluated.  
 
3.1.4 Site Access 
 
Access to the plant site will be maintained through the main gate located on the north side of the plant; via 
an existing paved access road from Toliver Road. Vehicular access to the SBR site will be from the 
existing access road that is currently located on the north side of Lagoon No. 2. Access to the SBR site by 
foot traffic will be available by new stairs that will be installed in the vicinity of the existing Operations / 
Lab Building and ending at the SBR site.  
 
The WWTP will be designed such that all equipment will have suitable accessibility to facilitate 
maintenance activities. The SBR will have two stairways, to provide easy access to the grit removal 
system and SBR components. The effluent filtration system and UV disinfection system will both have an 
elevated platform to offer easy accessibility for maintenance purposes. The Aerobic Digester will include 
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one stairway for access, and walkways on the tank for accessibility purposes. The biosolids screw press 
will also have an elevated platform for maintenance access.  
 
3.1.5 Site Drainage 
 
Onsite drainage at the existing WWTP is currently collected in catch basins that discharge to Bear Creek. 
The existing storm drainage system will remain in place without any major alterations.  
 
The site grading plan is in process. Tentatively, portions of the new SBR site will convey surface water to 
the Transfer Pump Station or the existing drainage ditch running along the western side of the WWTP 
site. Roof drains from each of the new structures will be connected to the expanded drainage system. Area 
drains located next to the process equipment will be connected to drain lines that will discharge to the 
Transfer Pump Station. 
 
3.1.6 Yard Piping 
 
Yard piping is buried piping outside of structures and within the treatment plant fence. The yard piping 
includes: aeration piping, Waste Activated Sludge (WAS) piping, tank drain lines, non-potable water 
piping, sanitary sewer lines and laterals, storm drain piping, and effluent piping. The drawings, provided 
under separate cover, graphically illustrate the yard piping layout. Section 5.2 provides general 
descriptions of the piping systems. 
 
The majority of the existing piping will be undisturbed and left in place. Terminal points for unused 
existing piping will be securely plugged before abandonment. Any existing piping that sits under new 
structures will be protected with a concrete slurry.  
 
3.1.7 Plant Utilities 
 
Sanitary Sewer 
The sanitary sewer upstream of the existing influent screening facility will remain in place. The gate 
manhole located adjacent to the Transfer Pump Station will also continue to operate. Normally, raw 
wastewater will be conveyed through the sanitary sewer piping from the influent screening facility to the 
gate manhole, and eventually to the Transfer Pump Station. During peak flows, specifically flows in 
excess of the peak daily flow, raw wastewater will temporarily be stored in the influent flow equalization 
basin.  
 
Gravity sewer piping from the existing Operations / Lab Building will continue to be routed through 
existing piping that ultimately directs the flow to the Transfer Pump Station by way of the gate manhole. 
Sewer piping that is currently directed to the aeration basin will need to be re-routed to the gate manhole.  
 
Potable Water 
The treatment plant site receives potable water from the City distribution system. An 8-inch diameter 
water line extends from Highway 213, along Toliver Road, before reducing down to a 2-inch service line 
near the site entrance. The water system consists of a backflow preventor that conveys water to 
downstream process areas at the WWTP. A new potable water connection, with new backflow preventor, 
will be delivered to the Biosolids Dewatering Facility for the polymer make-down system as well as the 
screw press.  
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Non-Potable Water 
A new Non-Potable Water System will be installed to provide a continuous non-potable water source to 
the WWTP site. The Non-Potable Water System will consist of a tank for storage, duplex pumping 
system, control panel with Variable Frequency Drives (VFDs), and a distribution network. The 
distribution network will be comprised of existing and new piping and yard hydrants.  
 
The demand for non-potable water will be intermittent and variable. Consequently, control will be based 
on a pressure transducer. A hydropneumatic pressure tank will be included to reduce pump cycling. Water 
level in the non-potable storage tank will be indicated by a level transducer and non-potable water usage 
will be monitored by means of a magnetic flow meter. 
 
The non-potable yard hydrants (i.e. utility stations) will be used for a variety of wash down operations 
and will deliver water with a pressure between 65 and 75 pounds per square inch (psi). Additional non-
potable water demand will be required for the influent screens. Distribution piping for the non-potable 
water system will be either HDPE or PVC pipe. 
 
Site Communications 
The existing telephone system will remain in place without any modifications. Fiber will be used for 
inter-building communications. Category 6 cable will be used for communication inside buildings. A new 
Supervisory Control and Data Acquisition (SCADA) control panel, if necessary, to integrate the plant-
wide systems will be installed in the existing Operations / Lab Building. Dyer is currently reviewing the 
existing WWTP PLC to determine the need for a new panel.  
 
Electrical 
A new electrical service and standby generator will be provided for the SBR site. There is a tap location 
remaining in the primary vault at the gate that can be used to provide a primary feed to a new transformer 
at the SBR site. A new 500 kilowatt (kW) standby generator, diesel powered, will be installed at the SBR 
site to provide backup power to the SBR site process areas.  
 
The existing 750 kW generator will remain in service, and power the Transfer Pump Station, existing 
screening system, Effluent Pump Station, and existing Operations / Lab Building. Refer to Section 5.4 for 
electrical information. 
 
3.1.8 Landscaping 
 
Since the majority of the existing site will be impacted by new construction, landscaping on and around 
the site will be at a minimum. Any open, unimproved areas will be seeded with grass. Drainage swales 
will also be seeded and maintained as grassy swales. 
 
3.1.9 Design Issues Yet to Be Resolved 
 

• New storm drain system layout and sizing. 
 

• Sewer system extension invert elevations. 
 

• Determine the need for a new SCADA Programmable Logic Controllers (PLC) in the Operations 
/ Lab Building.  
 

• Potholing of the utilities in the area to the west of the DAF units to facilitate routing of the 
effluent line to the Effluent Pump Station. This will also likely require storm drain adjustments.  
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• Potholing utilities in area around Transfer Pump Station for routing of drain lines from Effluent 
Storage Pond No. 1 and Aerobic Digester.  
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 3.2 

Subject: Specific Process Area 300 

 TRANSFER PUMP STATION 

Date: June 18, 2021 

Prepared By: Jesten Brenner, P.E. 
  

 

3.2.1 Background and Purpose 
 
Raw wastewater from the City of Molalla’s collection system is conveyed to the Wastewater Treatment 
Plant (WWTP) with a 24-inch diameter gravity sewer main. At the WWTP raw wastewater is screened 
prior to entering the aerated lagoon. The Transfer Pump Station conveys raw wastewater from the aerated 
lagoon to Lagoon No. 1 for secondary treatment.  
 
The Transfer Pump Station was originally constructed in 2002, and consists of three submersible pumps. 
Two of the pumps are 110 horsepower (hp) and have a capacity of 5,800 gallons per minute (gpm) at 51 
feet of Total Dynamic Head (TDH) each. The other pump is 50 hp with a capacity of 2,500 gpm at 49 feet 
of TDH. The maximum pumping capacity of the Transfer Pump Station is 7,800 gpm, 11.23 Million 
Gallons per Day (MGD).  
 
The Transfer Pump Station wet well is in good condition structurally. New pumps are required when 
pumping raw wastewater to the new Sequencing Batch Reactor (SBR), and also due in part to the overall 
age of the existing pumps. The controls for the new pump system will be housed in the existing Transfer 
Pump Station Control Building. Bypass pumping of the Transfer Pump Station is necessary during the 
construction of improvements. Reference Section 6.2 for information regarding operations during 
construction.  
 
This section will provide information regarding the general design of a Transfer Pump Station and force 
main upgrades. 
 
3.2.2 Schematics and Plans 
 
The drawing set that accompanies this report includes plan sheets that illustrate the schematics and plans 
associated with the Transfer Pump Station improvements. Refer to Process Area 300, which illustrates the 
upgrades to the Transfer Pump Station. 
 
3.2.3 Design Criteria 
 
The Oregon Department of Environmental Quality (DEQ) defines a pump station’s capacity as the 
pumping capacity of the pump station with the largest pump out of service. To meet the Peak Daily 
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Average Flow (PDAF) capacity based on the planning year 2043, the Transfer Pump Station must have a 
firm capacity of 6,111 gallons per minute (gpm). Flows in excess of the projected PDAF will be 
temporarily stored in the new influent flow equalization basin.  
 
In addition to meeting the future PDAF, the pump station must also be designed to reliably convey the 
current and future Average Dry Weather Flows (ADWF) of 771 gpm and 1,250 gpm, respectively. 
 
Variable Frequency Drives (VFDs) will be utilized to control pump speeds based on influent flow rates. 
The current and projected flows, originally defined in the City of Molalla’s Wastewater Facility and 
Collection System Master Plan (The Dyer Partnership, 2018) and amended in this Predesign Report, are 
presented in the table below. A complete summary of the current and projected WWTP flows is shown in 
Table 3.2.3.1. 
 

TABLE 3.2.3.1 
CURRENT AND PROJECTED FLOW RATES 

 
 2017 Flow, gpm 2043 Flow, gpm 
 ADWF 771 1,250 
 AWWF 1,722 2,764 
 PDAF5 4,597  6,111 
 PIF 6,736 8,382 

 
Based on DEQ guidelines, the pipeline velocity in the force main piping should be maintained between 3 
and 10 feet per second (ft/sec). Velocities less than 3 ft/sec could induce disposition of solids within the 
pipeline. Whereas, velocities in excess of 10 ft/sec could generate excessive headloss within the system. 
Wet wells should be designed to prevent the accumulation of solids and should provide features that 
simplify cleaning when needed.  

 
3.2.4 System Description 
 
Pump Selection 
The new pump station will consist of a total of four pumps: three submersible pumps and one skid 
mounted centrifugal pump. The above grade dry prime suction pump (i.e. skid mounted pump) will be 
located adjacent to the wet well and be used as a redundant stand-by pump.  
 
Flows in excess of the PDAF, experienced during a peak rainfall event, will be stored in the influent flow 
equalization basin that is hydraulically connected to the wet well.  
 
All four pumps will operate on three-phase, 460-volt power. The pumps will be equipped with VFDs. All 
submersible pumps will be rated at 65 hp at a speed of 1800 revolutions per minute (rpm). The skid 
mounted pump will be 75 hp. A single pump turned down with the VFD will handle the current average 
dry weather flow (ADWF) of 771 gpm.  
 
Three pumps operating concurrently will have a firm capacity of 6,111 gpm at 75 feet TDH. In the event 
of a pump failure, the skid mounted stand-by pump will operate with the remaining two submersibles to 
process the PDAF. The Transfer Pump Station will restrict the wastewater flow conveyed to the new SBR 
facility to the peak day flow with the use of a magnetic flow meter on the discharge header. 
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Wet Well 
The existing wet well will be reused, but modified to accept the new pumps and appurtenances. The 
existing wet well has internal dimensions of 13.5 feet by 17.25 feet. Reference the design data table in 
this section for additional details. The existing influent trough and flow openings will be removed and a 
new concrete fillet will be installed to direct the wastewater to the pumps as directed by the pump 
manufacturer.  
 
Force Main 
The design of the Transfer Pump Station is based on the new force main that will convey the raw sewage 
to the new elevated grit removal system. The new force main will be an 18-inch diameter ductile-iron and 
PVC pipe. The proposed alignment of the force main will follow the route of the existing force mains, 
until it turns south and travels to the new grit removal system. Reference the preliminary drawings for 
force main alignment information. The existing force mains will be slurry filled and abandoned in place.  
 
Access 
Vehicle access to the Transfer Pump Station will remain from the adjacent existing paved roads through 
the WWTP property. Access to the wet well will be through the existing lockable aluminum hatches.  
 
Safety 
New safety gratings will be provided under the wet well hatches to prevent City personnel from falling 
into the wet well.  
 
Overflow 
No overflow is planned for the Transfer Pump Station. With the skid mounted stand-by pump, standby 
generator, and influent flow equalization structure, an overflow point is not necessary.  
 
Non-Potable Water 
Non-Potable water is currently available at the Transfer Pump Station Process Area and will remain in 
service after the upgrades are completed. The non-potable water utility station will be connected to the 
new non-potable water system at the SBR site.  
  
Backup Power 
Backup power for the upgraded Transfer Pump Station will be fed by the existing plant 750 kilowatt (kW) 
standby diesel generator, located adjacent to the Effluent Pump Station, during times of utility power loss. 
 
Sanitary Sewer 
The existing gate manhole than conveys the wastewater from the influent screens, aerated lagoon, and 
other site sewer to the existing Transfer Pump Station will continue to be used in a similar fashion. The 
sewer from the existing tertiary systems, Operations / Lab Building, and gravity filters will be modified to 
accommodate wastewater flow from that area to the Transfer Pump Station.  
 
Flow Meter 
The existing 18-inch diameter magnetic flow meter will be installed, with appropriate setback distances, 
on the new force main associated with the Transfer Pump Station.  
 
Hoist and Trolley 
The existing 3-ton hoist and trolley, which is integral to the canopy structure, will continue to be used 
with the new submersible pumps. Detailed design will investigate the location of the existing hoist to 
ensure it is positioned to remove the new pumps.  
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3.2.5 Instrumentation, Control, and Measurement 
 
Control of the Transfer Pump Station will be through a single control panel installed in the existing 
Transfer Pump Station electrical room, located immediately west of the existing Transfer Pump Station. 
All alarms and operational data for the pump station will be transmitted to the new plant-wide 
Supervisory Control and Data Acquisition (SCADA) system. Control of the wet well level will be 
through a submersible pressure transducer with mercury float switches for backup. The pump station will 
include a new pressure transmitter for monitoring pressure at the pump station. 
 
3.2.6 Design Issues Yet to Be Resolved 

 
• Electrical design. 

 
• Design of new flow directing channels in wet well.  

 
• Location for the pump controls in the Aerobic Digester electrical room will be further evaluated.  

 
• Hoist location. 

 
• Check valve on lower connecting pipe from gate manhole to the new influent flow equalization 

basin.  
 
3.2.7 Instrument List 
 
The following table summarizes the instrumentation equipment required for the Transfer Pump Station: 
 

TABLE 3.2.7.1 
INSTRUMENTATION LIST FOR TRANSFER PUMP STATION 

 

 
 

Process Area 300: Transfer Pump Station 

Transfer Pump Station 
1 PT  Pressure Transducer Level transducer. 
2 LSH   Float Wet well high-water level. 
3 LS  Float Pump No. 1-3 On 
4 LS  Float Pump No. 1-2 On 
5 LS   Float Pump No. 1 On 
6 LS  Float Pump Off 
7 LSL  Float We well low-water level. 
8 FE/FIT  Magnetic Flow Meter Totalized flow to SBR. 
9 PT  Pressure Transmitter Pressure transmitter for pump discharge header. 
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3.2.8 Design Data 
 

TABLE 3.2.8.1 
DESIGN DATA FOR TRANSFER PUMP STATION 

 
Item Data 
Transfer Pump Station  
Station Type Quadraplex 

Pump Type  Variable Speed Non-Clog Submersible Centrifugal 
and Skid Mounted Centrifugal 

Total Number of Pumps 4 
Pump No. 1 – No. 3 Horsepower 65 HP  
Pump No. 4 Horsepower 75 HP 
Pump No. 1 Capacity 2500 gpm @ 71 Feet TDH 
Pump No. 1 and 2 Capacity 5000 @ 74 Feet TDH 
Pump No. 1, 2, and 3 Capacity 6112 MGD @ 75 Feet TDH 
Average Wet Well Detention Time 6.7 Minutes (ADWF) 
Wet Well 
Depth 25 Feet (23.33 ft interior) 
Size 13.5 ft x 17.25 ft 
Operational Volume 698.63 CUFT  
Level Control Pressure Transducer with Float Backup 
Auxiliary Power Existing Standby Generator (750 kW) 
Alarm Telemetry Plant-wide SCADA System 
EPA Class I 
Force Main 
Length 355 Feet 
Type 18 Inch Ductile Iron & PVC 
Profile Flat, Ascending 
Discharge SBR Headworks / Grit Removal System 
Air Release Yes 
Vacuum Release Valves Yes 
Average Detention Times 6.09 Minute (ADWF) 
Sulfide Control None 
Elevations 
Rim Elevation 299.4 ft 
27 Inch Inlet I.E. 280.2 ft 
High Water Level Alarm  281.5 ft 
Pump #3 On 281.0 ft 
Pump #2 On 279.5 ft 
Pump #1 On 278.5 ft 
All Pumps Off 277.0 ft 
Low Water Level Alarm 276.3 ft 
Bottom of Wet Well 274.4 ft 
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Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 3.3 

Subject: Specific Process Area 310 

 INFLUENT FLOW EQUALIZATION BASIN 

Date: July 13, 2021 

Prepared By: Jesten Brenner, P.E. 
  

 

3.3.1 Purpose and Scope 
 
The purpose of the influent flow equalization basin is to provide peak flow storage when excessive 
Infiltration and Inflow (I/I) enters the collection system during a Peak Instantaneous Flow (PIF) event. To 
accomplish flow equalization storage objectives, a portion of the existing aeration basin will be used as 
the flow equalization basin, and the remaining area will be filled in to provide area for the future Aerobic 
Digester, other structures, or equipment as needed. The volume dedicated to flow equalization will be 
approximately 325,000 gallons.  
 
The proposed flow equalization basin will be hydraulically connected to the Transfer Pump Station’s wet 
well, facilitating the storage of peak instantaneous flows during an extreme wet weather flow event.  
The Transfer Pump Station will convey the Peak Daily Average Flows (PDAF). Flows in excess of the 
PDAF will be stored in the flow equalization structure. Capturing the peak instantaneous flows in the 
flow equalization basin allows for significant downsizing of process units downstream of the Transfer 
Pump Station. Downsizing of process units correlates to lower capital investments and reduced life-cycle 
costs at the WWTP.  
 
To convert the existing aeration basin into the influent flow equalization basin additional improvements 
are necessary. The asphalt-concrete liner of the existing aeration basin is cracked; therefore, the proposed 
upgrades include the demolition of the existing structure and the construction of a new concrete structure.  
 
3.3.2 Process Schematics and Plans 
 
A graphic description of the process may be found in the drawing set that accompanies this report. Refer 
to Process Area 310 for information specific to the influent equalization basin. 
 
3.3.3 Design Criteria 
 
The design of the new equalization basin will meet the following general criteria: 
 

• Sized to temporarily store the peak instantaneous flow. Additional capacity was added to the 
minimum storage of the flow equalization basin to improve operational flexibility and emergency 
storage needs.  
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• Sloped slab to facilitate basin cleaning. 
 

Additionally design considerations include: clearance around the basin, accessibility, washdown water, 
handrails, safety, and maintenance. 
 
3.3.4 System Description 
 
The City of Molalla’s collection system has significant I/I, not unlike other communities in Western 
Oregon. However, in recent years, the City has completed several collection system improvement 
projects, aimed at reducing rain induced flows. Results indicate a reduction of infiltration and inflow into 
the City’s collection system based on short-term data.  
 
To decrease the size of downstream wastewater facilities, a portion of the existing aeration basin (i.e. 
aerated lagoon) will be repurposed to serve as an influent flow equalization basin. The aerated lagoon will 
be completely demolished and a portion will be constructed as the equalization basin. The remaining area 
and volume of the existing aeration basins will be filled. The volume dedicated to flow equalization will 
be approximately 325,000 gallons.  
 
3.3.5 Instrumentation, Controls, and Measurement 
 
A staff gauge will be incorporated in the new influent flow equalization basin so operation staff can 
monitor the wastewater depth. The Transfer Pump Station is hydraulically connected to the equalization 
basin. The pump station will include liquid level monitoring and alarm relay capabilities with the plant-
wide Supervisory Control and Data Acquisition (SCADA) system. 
 
3.3.6 Design Issues Yet to Be Resolved 
 

• Structural design for the new influent flow equalization basin. 
 

• Demolition of the aerated lagoon will include sludge removal. The volume of sludge removal will 
be determined during design, immediately prior to bidding.  
 

• Addition of a new check valve located in between gate manhole and new influent flow 
equalization basin.  
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3.3.7 Design Data 
 

TABLE 3.3.7.1 
DESIGN DATA FOR INFLUENT FLOW EQUALIZATION BASIN 

 
Item Data 
Type Concrete 
Number of Basins 1 
Length (Feet) 100  
Width (Feet) 60  
Depth to HWL (Feet) 8.0  
Wall Height (Feet) 11.5 
Total Capacity (Gal) 325,000 Gallons 
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 3.4 

Subject: Specific Process Area 400 

 GRIT REMOVAL / FLOW SPLITTING 

Date: July 1, 2021 

Prepared By: Ryan Quigley, P.E. 
  

 
3.4.1 Purpose and Scope 
 
The purpose of the new grit system (i.e. Headworks) is to provide grit removal from the raw sewage that 
is pumped from the Transfer Pump Station. Following the grit removal system is a flow splitter box 
designed to equally split flow between the four-basin Sequencing Batch Reactor (SBR).  
 
3.4.2 Process Schematics and Plans 
 
A graphic description of the process may be found in the 11 by 17 inch drawing set that accompanies this 
report. Refer to Process Area 400 for information specific to the influent grit removal system and the flow 
splitting system. 
 
3.4.3 Design Criteria 
 
The design of the new grit removal system and flow splitting structure will meet the following general 
criteria: 
 

• The system will handle the future Peak Daily Average Flows (PDAF) for the planning year 2043. 
Sizing of the grit removal system is based on the utilization of the influent flow equalization basin 
to capture peak instantaneous flow events.  

 
• The design will include a bypass channel within the elevated structure along with two slide gates 

to manually direct flows. 
 

• The grit system will include a grit chamber utilizing the vortex principle to remove grit and 
inorganics from the influent stream and a grit classifier to wash and dewater the removed 
material. 

 
• Incorporation of outdoor freeze protection.  

 
• Flow splitting will be accomplished by routing the flow, after grit removal, into a deep 

rectangular tank. The flow within the structure will discharge into four separate pipes near the 
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bottom of the tank. These pipes will then convey the influent flow into the four pre-react zones of 
the SBR.  

 
• Flow measurement will be accomplished by employing magnetic flow meters on each pipe that 

feeds the four SBR pre-reaction zones.  
 

• Each pipe to the SBR basins will include a plug valve to allow the Operator to make adjustments, 
as required, to balance flow between SBR basins, or to take SBR basins off line. 

 
Additionally, other design considerations include: clearance around the equipment, accessibility, and 
Operation & Maintenance (O&M) considerations. 
 
3.4.4 System Description 
 
The new grit system will consist of an elevated structure that will receive the influent flow for grit 
removal and flow splitting. The lower structure will house the grit classifier / washer and refuse container.  
 
Elevated Grit Removal System 
The 18-inch diameter force main from the Transfer Pump Station will convey raw wastewater to the 
elevated grit system. Raw sewage enters the channel and is directed into the vortex grit removal chamber 
where the majority of the heavier solids and inorganics settle out. The settled solids will periodically be 
pumped out to the grit classifier / washer based on the solids loading rate of the incoming screened 
sewage.  
 
The non-potable water supply will be used to fluidize the solids in the grit chamber during the pumping 
sequence at a flowrate of approximately 50 gallons per minute (gpm). In the event of an overflow of the 
primary channel, the flow will overtop the slide gate at the bypass channel allowing for the influent flow 
to be directed into the flow splitting tank. A float switch will notify Operation Staff of the overflow 
condition via an alarm call-out system by way of the new Supervisory Control and Data Acquisition 
(SCADA) system.  
 
Influent flow that passes through the grit removal system, or bypass channel, will then flow into the flow 
splitting tank. At the bottom of the flow splitting tank, there are four 12-inch diameter pipes that will 
convey the flow into their respective SBR basins. These four pipes will each utilize a magnetic flow meter 
and plug valves. The purpose of the plug valves is to provide additional flow throttling, if needed, and to 
isolate each magnetic meter or SBR basin for maintenance purposes. The flow splitting tank will have a 
drain line located at the bottom of the tank which will drain back to the Transfer Pump Station via an 
underground pipe.  
 
A non-potable utility station will be located on the upper grit removal system for maintenance purposes. 
 
The lower portion of the grit system is sheltered beneath the structure of the upper grit removal system. 
The lower area consists of a grit washer / classifier to support the function of the grit removal system. The 
grit washer / classifier will utilize the non-potable water system, at a flowrate of 20 gpm, for grit washing 
and compressed air, at a flowrate of 5 Standard Cubic Feet per Hour (SCFH), for grit aeration. The wash 
water and overflow from the classifier will drain back to the Transfer Pump Station via an underground 
pipe. A non-potable utility station and air compressor will also be located in the lower area. 
 
Grit Classifier 
A grit classifier is located in the lower area and receives pumped grit from the grit vortex chamber. The 
pumped grit is introduced into the settling pool of the classifier where the grit particles settle out. Air is 
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introduced into a portion of the grit hopper to aid in organic separation for odor reduction. The settled grit 
is washed and then dewatered as it ascends the conveyor screw. At the top of the conveyor screw, the 
settled grit is discharged through a chute that is positioned directly over a refuse receptacle. Excess liquid 
from the settling pool is discharged through an underdrain and returned to the Transfer Pump Station via 
an underground pipe. Grit that is deposited in the refuse receptacle in the lower area is accessible and 
available for disposal by the local sanitary hauler. 
 
3.4.5 Instrumentation, Controls, And Measurement 
 
Grit Removal 
 

• Normal grit pump operation will be controlled by a timer and will operate at regular timed 
intervals. 
 

• The fluidizer vanes will inject non-potable water into the grit chamber while the grit pump is in 
operation. The flow of non-potable water will be controlled by a solenoid valve to minimize 
water usage.  
 

• Aeration air will be supplied by a dedicated air compressor located near the classifier. The 
compressed air will be controlled by a solenoid valve.  
 

• The grit classifier will operate while the grit pump is in operation and will continue to run for 
several minutes after the grit pump has discontinued pumping. 
 

• Unit control will be monitored and configured by a manufacturer supplied control panel. 
 
3.4.6 Design Issues Yet to Be Resolved 
 

• Structural components of the grit removal system and flow splitting structure. 
 

3.4.7 Instrument List 
 

TABLE 3.4.7.1 
INSTRUMENTATION LIST FOR GRIT REMOVAL SYSTEM 

 
Process Area 400: Grit Removal System 

1 FE/FIT  Magnetic Flowmeter  Flowrate to SBR Basin # 1 (Also relayed to SBR panel) 
2 FE/FIT  Magnetic Flowmeter Flowrate to SBR Basin # 2 (Also relayed to SBR panel) 
3 FE/FIT  Magnetic Flowmeter Flowrate to SBR Basin # 3 (Also relayed to SBR panel) 
4 FE/FIT  Magnetic Flowmeter Flowrate to SBR Basin # 4 (Also relayed to SBR panel) 
5 LSH  Float High Level Alarm in Grit Inlet 
6 SV-1  Solenoid Valve Wash Water Valve 
7 SV-2  Solenoid Valve Partial Drain Valve 
8 SV-3  Solenoid Valve Air Infusion Valve 
9 LSH  Float High Level Alarm in Sonic Grit System 
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3.4.8 Design Data 
 

TABLE 3.4.8.1 
DESIGN DATA FOR GRIT REMOVAL SYSTEM / FLOW SPLITTING SYSTEM 

 
Item Data 
Grit Removal 
    Type Vortex Grit Concentrator 
    Number 1 
    Capacity 8.8 MGD 
    Grit Pump Hp 5 
    Pista Paddle Drive Motor Hp 1.5 
  
Grit Classifier 
    Type Shaftless Classifier 
    Number 1 
    Drive Hp 1 
    Flow Rate 250 gpm 
    Pounds Per Hour 2.47 Tons/Hour 
  
Flow Splitting Tank 
    Type Concrete Drop Box 
    Number One 
    Outlet Pipe Quantity Four 
    Outlet Pipe Size 12 Inch 
    Flow Range (Per Outlet Pipe) 0.45 MGD to 2.25 MGD 
  
SBR Influent Flow Measurement 
    Type Magmeter 
    Number 4 
    Size 12 Inch  
    Flow Range 277.4 to 11,007 gpm 
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 3.5 

Subject: Specific Process Area 500 

 SEQUENCING BATCH REACTOR 

Date: June 24, 2021 

Prepared By: Tyler J. Molatore, PE 
  

 

3.5.1 Purpose and Scope 
 
This Technical Memorandum document provides the design parameters and characteristics of the 
secondary treatment system, specifically the Sequencing Batch Reactor (SBR) and ancillary components. 
The main biological process for secondary treatment will consist of a SBR. Inclusive with the SBR will 
be blowers, Waste Activated Sludge (WAS) pumps, diffusers, mixers, decanters, SBR control panel, 
Supervisory Control and Data Acquisition (SCADA) system, instrumentation, and other supporting 
systems.  
 
3.5.2 Process Schematics and Plans 
 
A graphic description of the process may be found in the 11 by 17 inch drawing set that accompanies this 
report. Refer to Process Area 500 for information specific to the Sequencing Batch Reactor Process Area. 
 
3.5.3 Design Criteria 
 
The following codes and standards apply: 
 

• National Fire Protection Association (NFPA) 820: Standard for Fire Protection in Wastewater 
Treatment and Collection Facilities.  
 

• US Occupational and Safety Health Administration (OSHA). 
 

• Oregon, Department of Environmental Quality Guidelines: Reliability Requirements for Sewage 
Treatment Facilities in Western Oregon.  

 
The new Sequencing Batch Reactor will be designed to meet the following general criteria: 
 

• Provide capacity to treat the projected Peak Daily Average Flow (PDAF) with two feet of 
freeboard. 

 
• Receive raw wastewater from the grit removal system. 
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• Have the flexibility to operate one to four basins at a time. 
 

• Provide a means for decanting each basin independently to a bottom water level of 14 feet. 
 

• Provide a means of draining each basin independently. 
 

• Provide a means to transfer waste sludge between basins or to the Aerobic Digester (Phase I and 
II). 

 
• Provide fine bubble diffusion to mix and aerate the mixed liquor. Provide submersible mixers for 

mixing when aeration system is off. Provide three rotary positive displacement blowers, two duty 
and one standby. Each duty blower will serve two basins. 

 
• Provide a sampling port for each basin at ground level. 

 
• Provide access to each basin from ground level. 

 
• The controls will provide the following: 1) a Programmable Logic Controller (PLC) based system 

for the automatic operation of equipment and process control. The PLC system shall allow for 
Operator interface and have a centralized control center; 2) Dissolved Oxygen (DO) probes in 
each tank to optimize the output of the blowers; 3) a means for manual operation of equipment; 4) 
magnetic flow meter for measuring and logging waste activated sludge pumped to Aerobic 
Digester; 5) a Total Suspended Solids (TSS) probe in each tank; and 6) a pressure transducer in 
each tank to monitor liquid level and floats to activate the storm cycle. 

 
Additionally, other design considerations include: clearance around the equipment, accessibility, lighting 
and placement of utility stations.  
 
Wastewater Flows and Loads 
Design of the Wastewater Treatment Plant (WWTP) is consistent with the recommendations within the 
City of Molalla’s Wastewater Facility and Collection System Master Plan (The Dyer Partnership, 2018). 
The Wastewater Facility and Collection System Master Plan (WWFCSMP) evaluated current and future 
flows and loads, evaluated WWTP improvement alternatives, and recommended a continuous flow SBR. 
This type of SBR was selected due to the use of minimal equipment, increased flexibility, simplicity, ease 
of operation and successful performance in previous projects.  
 
Design flows and loads are summarized in Table 3.5.3.1. Flow and load projections have been updated 
based on recently published Portland State University Population Research Center (PSU PRC) population 
data for the planning year 2043.  
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TABLE 3.5.3.1 
WASTEWATER FLOWS (2017 & 2043) 

 
Parameter 2017 2043 
Population 9,939 15,939 
AAF 1.85 MGD 186 gpcd 2.96 MGD 
ADWF 1.11 MGD 113 gpcd 1.80 MGD 
AWWF 2.48 MGD 249 gpcd 3.98 MGD 
MMDWF10 1.91 MGD 192 gpcd 3.06 MGD 
MMWWF5 3.21 MGD 282 gpcd 4.50 MGD 
Peak Average Week 4.51 MGD 402 gpcd 6.40 MGD 
PDAF5 6.62 MGD 552 gpcd 8.80 MGD 
PIF 9.7 MGD 757 gpcd 12.07 MGD 

 
TABLE 3.5.3.2 

DESIGN FLOWS AND LOADS (2043) 
 

Parameter Flow (MGD) BOD (lbpd) TSS (lbpd) NH3-N (lbpd) 
AAF 2.96 3,110 3,280 239 
MMDWF 3.06 3,660 3,630 271 
MMWWF 4.5 2,230 2,570 207 
Max Average Month BOD/TSS/NH3-N Loads  4,917  4,750 319 

 
The design minimum influent wastewater temperature is 9.5 degree Celsius (deg C).  
 
Design Objectives 
The City of Molalla operates its wastewater system under National Pollutant Discharge Elimination 
System (NPDES) Permit No. 101514, issued May 12, 2014 by the Department of Environmental Quality 
(DEQ). The following tables list, in part, the current NPDES Permit requirements.  
 

TABLE 3.5.3.3 
NPDES PERMIT (101514) BOD5 AND TSS LIMITS 

 

 Parameter 
  

Average Effluent 
Concentrations 

Monthly Weekly 
BOD5 10 mg/L 15 mg/L 
TSS 10 mg/L 15 mg/L 
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TABLE 3.5.3.4 
NPDES PERMIT (101514) ADDITIONAL PARAMETERS 

 
November – April Limits 
BOD5 and TSS Removal 
Efficiency 

May not be less than 85% monthly average for BOD5 
and TSS 

pH Must be within the range of 6.0 to 9.0 S.U. 

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

 
Upon commissioning of the new WWTP, a new NPDES Permit will be issued. The anticipated permit 
requirements are specified in Section 1.7.2. To account for the inherent variability in influent wastewater 
characteristics, operational inconsistencies, and other factors, the new SBR will be designed to achieve 
water quality objectives that are more stringent than the anticipated NPDES Permit. This provides the 
City with increased confidence level of NPDES Permit compliance and operational flexibility. The target 
effluent quality for the SBR is provided in Table 3.5.3.5.  

 
TABLE 3.5.3.5 

TARGET SBR EFFLUENT QUALITY 
 

Parameter 
Target Effluent Concentrations 

Monthly / Weekly  
Average 

BOD5 < 10 mg/L 
TSS < 10 mg/L 
NH3-N (Summer) < 1 mg/L 
NH3-N (Winter) < 5 mg/L 
pH 6-9 SU 

 
3.5.4 System Description 
 
General  
The continuous flow SBR will be the main biological treatment process at the WWTP. Raw sewage from 
the grit removal system will be split equally between the SBR basins, under normal conditions or send all 
the flows to only one or two basins during low flow conditions or for maintenance purposes. Effluent 
from the SBR basins is collected by variable level weirs and sent to the UV disinfection system or the 
effluent filtration system depending on whether or not the City is producing recycled water.  
 
The new SBR will be located in the northwest portion of the existing Lagoon No. 2. However, the City is 
in the process of evaluating the possibility of relocating the SBR site to the area directly west of the 
existing WWTP. Reference the proposed site plan as portrayed in drawing 100-C-2. A portion of the 
existing Lagoon No. 2 will be taken out of service to accommodate construction of the new SBR and 
ancillary components.  
 
The design has been based on the continuous feed type SBR. This type of SBR was selected due to the 
wet weather peaking factors, use of minimal equipment, increased flexibility, simplicity, ease of operation 
and successful historical performance in Oregon and nationally. 
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The SBR operates in react, settle, and decant cycles. Each SBR basin has a pre-react zone, created by a 
concrete wall. The pre-react zone functions as a biological selector.  
 
Phasing of the SBR was evaluated during the development of this Predesign Report. After evaluating the 
current population and future population, and accounting for the need to design for capacity for the next 
several years, it was determined that phasing did not offer many financial benefits. The entire SBR system 
will be constructed up-front.  
 
NFPA 820 Classification 
The SBR tanks are a Class 1, Division 2 rated hazardous location. The hazardous boundary extends 18-inches 
above the tank walls, out 18-inches beyond the walls, down the exterior tank walls to the ground, and 
continues out to 10 feet beyond the tank walls at ground level up to 18-inches off the ground. 
 
SBR Tanks 
Each of the four concrete SBR basins will consist of a pre-react zone, baffle wall, main basin and common 
effluent box. Raw wastewater will enter near the top of the pre-react zone and will travel through the bottom 
of the baffle wall, horizontally through the main basin to the decanter that will then discharge to the common 
effluent box.  
 
Decanters 
The decanters will consist of motor actuated weir style systems. A baffle in front of the trough will prohibit 
scum and floating material from entering the trough. The decanters will automatically raise and lower based 
on signals from the main SBR control panel. They can also be operated in a manual mode. The drive motor 
will sit on top of the walkway. The decanters will rest or park below the wall so that they can also act as an 
emergency overflow. 
 
Waste Activated Sludge Pumps 
Each SBR basin will have submersible solids handling WAS pump adjacent to the decanter which will 
convey waste activated sludge to the new Aerobic Digesters. Each pump will be on a rail system to allow for 
removal of the pump without having to empty the basin. 
 
The discharge piping will allow the WAS to be pumped to either of the Aerobic Digester basins. The line 
between the SBR and Aerobic Digester will have a magnetic flow meter that will record and log the WAS 
flows.  
 
The on-off operation of the pumps will be controlled via signals from the main SBR control panel. There will 
be a remote switch at the walkway for manual control of the pumps. 
 
Submersible Mixers 
Each basin will be equipped with two submersible mixers. Each mixer will be on a rail system to allow for 
removal without having to empty the basin. The on-off operation of the mixers will be controlled via signals 
from the main SBR control panel.  
 
Aeration System 
Each basin will have an air diffuser system for supplying air to the process. Each basin will include 950 fine 
bubble diffusers. An automatic butterfly valve, at each basin, will control the on-off operation of the air for 
each basin. The valves will receive signals from the main SBR control panel. The supply pipe for each basin 
will connect to one of two common air headers that originate at the blower room of the new SBR Building. 
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Three 100 horsepower (hp) positive displacement blowers will be used to supply the required air for process 
needs. One blower is dedicated to two basins with the third blower on standby. Each blower will have a 
Variable Frequency Drive (VFD) which will match air production to oxygen demand. The blowers will be 
equipped with check valves, isolation valves, pressure relief valves, temperature sensors, and power failure 
alarms. The SBR control panel will automatically control the on-off operation of the blowers. One thermal 
mass air flow sensor will be installed for each duty blower. If the blowers are called to run and the SBR panel 
does not receive indication of air flow from the thermal air flow meter, or air flow is too low, then an alarm 
will be activated. 
 
SBR Control Panel 
The main SBR control panel will contain a main PLC. Process adjustments will be made with the 19-inch 
Human Machine Interface (HMI) panel on the face of the control panel or from the SCADA computer. A 
modem will provide direct communication with the manufacturer, who will retrieve data and reprogram the 
controller as required. 
 
React Phase 
Raw wastewater flows into the pre‐react zone during the react phase. Typically, the basin contents are 
aerated or mixed under anoxic conditions. As the basin is filled, biological oxidation / reduction reactions 
take place simultaneously to treat the wastewater. At the beginning of the react phase, the blowers will not 
run, but the submersible mixers will keep the mixed liquor in suspension to allow denitrification using the 
raw soluble organics and nitrate. Denitrification reduces the aeration requirements and recovers some 
alkalinity lost during the nitrification process. Following the denitrification, the mixers are turned off and 
the mixed liquor is aerated. The blowers force air through the fine bubble diffuser system to introduce 
dissolved oxygen into the mixed liquor during aeration. Figure 3.5.4.1 illustrates the react phase. 
 

FIGURE 3.5.4.1 
REACT PHASE 

 

 
 
Settle Phase 
Aeration and mixing are suspended to facilitate solids settling to the bottom of the basin during the settle 
phase. Raw wastewater from the Transfer Pump Station continues to be conveyed to the pre-anoxic zone. 
As solids settle, a clear layer of water develops within the top of the water column in the basin. Figure 
3.5.4.2 below illustrates the settle phase. 
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FIGURE 3.5.4.2 
SETTLE PHASE 

 

 
 
Decant Phase 
The decanter descends into the liquid to transfer clarified supernatant and discharge it to the disinfection 
system during the decant phase. As with all phases of the SBR process, raw wastewater continues to flow 
into the pre-anoxic zone as the effluent is discharged during the decant phase. Figure 3.5.4.3 illustrates the 
decant phase.  
 

FIGURE 3.5.4.3 
DECANT PHASE 

 

 
 
3.5.5 Instrumentation, Controls, and Measurement 
 
The SBR process has four cycles: aeration off, aeration on, settling, and decant. Each cycle is a function 
of time. Normally, there will be six batches per day per unit with an aerated fill time of two hours, settle 
time of one hour, and decant time of one hour. The SBR will operate in ‘Storm Mode’ with twelve batches 
per day per unit during high influent flows. There will be 0.5 hours of aerated fill time, one hour of settle 
time, and 0.5 hours of decant time during ‘Storm Mode’. All of the above times are adjustable may be 
changed to suit particular treatment objectives. Changes may be made manually at the Operator interface 
panel on the control cabinet or by the SBR manufacturer with the modem interface. 
 
With four basins in operation, which is the normal mode, the cycles between the basins are alternated. 
When one basin is aerating the other is settling and decanting. At the end of an aeration cycle, an 
automatic air valve closes at the basin that was aerated and another air valve at another basin opens. Cycle 
times may be altered. However, aeration time cannot exceed one half of the total cycle time for either type 
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cycle. Flow is continuously fed to all SBR basins. The SBR control system will allow for the automatic 
wasting of WAS (mixed liquor) from the SBR basins. The system shall operate on the principle of 
achieving and maintaining an Operator adjustable Solids Retention Time (SRT) to determine sludge 
wasting. 
 
Two or three basin operation is possible since the basins receive continuous flow. This mode of operation 
should be used if maintenance or repair is required on one or more of the other SBR basins, or the plant 
influent flows are sufficiently low enough that two or three SBR basins can adequately treat plant flows 
and loads. The cycles are typically the same as with the four basins in operation. 
 
WAS Pumps 
Each SBR basin has a submersible pump that pumps waste activated sludge to the new Aerobic Digester. 
The pumps typically run during the decant phase. Length of run is dependent on quantity of solids needed 
to be wasted based on mixed liquor objectives. The run time and operation start and stop time for each 
WAS pump shall be easily adjustable by the Operator in-field through the operating software. Run and 
operation times shall be adjustable by time of day and volume of wasting. The program will allow lower 
wasting rates by the WAS pumps during low loading periods of the day, such as at night.  
 
Controls for the pumps are located in the SBR control panel located within the SBR Building. LOCAL-
OFF-AUTO switches are provided on the SBR control panel. Each position of the LOCAL-OFF-AUTO 
switch results in the following operation of the pump. 
 

TABLE 3.5.5.1 
WAS PUMPS HOA (SBR CONTROL PANEL) 

 
Item Operation 
LOCAL Remote switch governs pump operation. 
OFF Pump remains off. 
AUTO Pump will run based on commands from the SBR control panel. 

 
Each pump also has a remote ON-OFF-AUTO switch at the walkways. Each position of the ON-OFF-
AUTO switch results in the following operation of the pump. 
 

TABLE 3.5.5.2 
WAS PUMPS HOA (REMOTE) 

 
Item Operation 
LOCAL Pump runs continuously. 
OFF Pump remains off. 
AUTO Pump will run based on commands from the SBR control panel. 

 
Each pump discharge pipe connects to a force main that conveys solids to the Aerobic Digester (Basin 1, 
2, and 3 – Future Basin).  
 
The WAS pump discharge pipe header has a magnetic flow meter and air release valve. The flow meter 
converter which has a totalizer and gpm readout is located on the SBR walkway, and WAS flows are 
shown on the SCADA system. 
 
Mixers 
Each SBR basin has submersible mixers that typically operate during the air off and aeration cycles. 
Length of run is determined by the manufacturer and Operator performance objectives. The run time and 



City of Molalla Predesign Report, Section 3.5 
Wastewater Treatment Plant Upgrades Sequencing Batch Reactor 

The Dyer Partnership Engineers & Planners, Inc.  3.5-9 
 

operation start and stop time for each mixer pump shall be easily adjustable by the Operator in-field 
through the operating software.  
 
Controls for the mixers are located in the SBR control panel located within the SBR Building. LOCAL-
OFF-AUTO switches are provided on the panel. Each position of the LOCAL-OFF-AUTO switch results 
in the following operation of the mixer. 

 
TABLE 3.5.5.3 

MIXER HOA (SBR CONTROL PANEL) 
 

Item Operation 
LOCAL Remote switch governs mixer operation. 
OFF Mixer remains off. 
AUTO Mixer will run based on commands from the SBR control panel. 

 
Each mixer also has a remote ON-OFF-AUTO switch at the walkways. Each position of the ON-OFF-
AUTO switch results in the following operation of the mixer. 
 

TABLE 3.5.5.4 
MIXER HOA (REMOTE) 

 
Item Operation 
LOCAL Mixer runs continuously. 
OFF Mixer remains off. 
AUTO Mixer will run based on commands from the SBR control panel. 

 
Decanters 
Each SBR basin has a decanter that is designed to remove clarified effluent. The decanter drive allows the 
decanter to descend in pulses which will lower the decanter based on manufacturer rates. The drawdown 
is defined by the Top Water Level (TWL) and the Bottom Water Level (BWL). When the decanter is not 
operating, the decanter is positioned above the TWL. The decanter descension speed is controlled by a 
variable frequency drive. The discharge rate will be relatively constant from the time that the decanter 
enters the water to the time it reaches the BWL.  
 
The decanter will travel from the park position to the TWL during the end of the settle phase. When the 
decant phase is initiated, the decanter will travel from the TWL to BWL. The normal decanter top and 
bottom limits, maximum vertical differential, is controlled by two sets of limit switches for regular and 
backup control. Adjusting the limit switches will have a corresponding effect on the vertical travel length. 
The decanter includes a scum guard to prevent floating solids (scum) from being discharged from the 
SBR basin.  
 
Controls for the decanters are located in the SBR control panel located within the SBR Building. 
LOCAL-OFF-AUTO switches are provided on the panel. Each position of the LOCAL-OFF-AUTO 
switch results in the following operation of the decanter. 
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TABLE 3.5.5.5 
DECANTER HOA (SBR CONTROL PANEL) 

 
Item Operation 
LOCAL Remote switch governs decanter operation. 
OFF Decanter remains off. 
AUTO Decanter will raise and lower based on commands from the SBR control panel. 

 
Each decanter also has a remote OFF-AUTO-RAISE-LOWER switch next to the decanter drive. Each 
position of the OFF-AUTO-RAISE-LOWER switch results in the following operation of the decanter. 
 

TABLE 3.5.5.6 
DECANTER HOA (REMOTE) 

 
Item Operation 
OFF Decanter remains off. 
AUTO Decanter will raise and lower based on commands from the SBR control panel. 
RAISE Decanter will raise vertically. 
LOWER Decanter will lower vertically. 

 
The rate at which the decanter raises and lowers is adjusted via the SBR control panel. Limit switches 
must be manually adjusted to change the vertical limits. 
 
A signal from the SBR control panel to the UV disinfection system control panel is required during the 
start of SBR decanting to allow the disinfection equipment to be adequately energized to receive and 
disinfect the SBR discharge.  
 
The normal and peak decant rates are 2,257 gallons per minute (gal/min) and 6,118 gal/min, respectively.  
 
Aeration 
Three (two duty, one standby) variable speed blowers will provide aeration to the biological process in the 
SBR. Two blowers are capable of satisfying oxygen demand requirements for carbonaceous and 
nitrogenous removal. Blowers are sized at maximum month loads. Motorized butterfly valves, associated 
with each SBR basin, are controlled to direct air delivery to each respective SBR basin. The blowers will 
alternate duty and standby to evenly distribute the run time for each blower.  
 
Target design Dissolved Oxygen (DO) level during aeration cycle is 2 mg/L. Air flow to the SBR basins is 
controlled using DO probes within each basin. A Proportional Integral Derivative (PID) control loop 
adjusts blower speed to accomplish target DO levels within each basin.  
 
Safety 
Flotation life-rings will be provided along all walkways at the SBR.  
 
Reliability / Redundancy 
For redundancy purposes, a four basin SBR is proposed. The blowers are sized such that with the largest 
blower out of service the remaining units can maintain the design oxygen requirement. A backup WAS 
pump will be provided within the SBR supplier’s scope of supply.  
 
SBR Control Panel 
The SBR is monitored by a PLC and SCADA system. If required, process adjustments are made with the 
Operator interface located on the front of the SBR control panel. A 19-inch HMI will be provided. The 



City of Molalla Predesign Report, Section 3.5 
Wastewater Treatment Plant Upgrades Sequencing Batch Reactor 

The Dyer Partnership Engineers & Planners, Inc.  3.5-11 
 

SBR control panel is to be located in the electrical room of the SBR Building. The controller is also 
provided to provide a direct communication with the SCADA system and manufacturer's main office. The 
manufacturer will be capable of retrieving data and reprogramming the controller if required. 
 
The front panel of the controller has indicating lamps for the following: 

 
TABLE 3.5.5.7 

INDICATING LIGHTS 
 

Item Operation 
Decanters Raising, lowering and alarm 
Air Valves Opening, closing and alarm 
Waste Activated Sludge Pumps Running and alarm 
Blowers Running and alarm 
Treatment Step for Each SBR Aeration, settling, decant, off 
Cycle Indicator Normal, storm 
Mixers Running and alarm 

 
The SBR control panel will include alarm communication equipment that will allow alarms to be relayed 
to the plant-wide SCADA system and subsequently to the Operator via text, email, or phone.  
 
SBR Drains 
The SBR basins can be drained for cleaning and maintenance through a mud valve located at the bottom 
of each basin. The valve allows the basin to be drained back to the Transfer Pump Station. 
 
SBR Level Sensors 
Each SBR basin will have a submersible pressure transducer mounted in the SBR basin. The level 
transducer will provide information to the SCADA system such that the SBR basin level is shown on the 
plant SCADA system and Operator interface. 

 
Each SBR basin will have two floats. One float is a storm float, signaling the SBR to enter storm mode. 
The second float is a high-water float, which will signal the SBR to raise the decanter to the highest 
position, and park the decanter while alarming to the SCADA system that high water levels have 
occurred. 
 
SBR Dissolved Oxygen Sensors 
Each SBR basin will include a DO sensor and adjacently mounted transmitter. The DO will relay a 4 to 20 
milliamp (mA) signal to the SBR control panel. The DO input will be used to automatically adjust air 
flow rates.  
 
Solids Retention Time  
The SBR control panel will allow for the automatic wasting of mixed liquor from the SBR basins based 
on real-time TSS probes installed within each basin. The system shall operate on the principle of 
achieving and maintaining an Operator adjustable SRT to determine sludge wasting. The system will 
control sludge wasting based on the Operator selectable SRT target value, entered in days. The system 
will have the capability of automatically changing the sludge wasting rate, or suggest a new sludge 
wasting rate, which can be manually changed. The system shall also include the necessary operational 
safeguards to prevent the system from operating outside an acceptable range.  
 
An SRT control overview screen for each basin will be located in the SBR control panel and SCADA 
system, including, but not limited to, the following information. 
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• Control mode selection, Automatic or Manual. 
 

• Basin data, including Mixed Liquor Suspended Solids (MLSS) concentration, waste sludge flow 
rate, and waste sludge concentration. 
 

• Wasting data, including mass wasted and pump run times. 
 

• Historical wasting rates. 
 

• Operator selectable target SRT (entered in days) target and sensor cleaning times. 
 

• Trending screens for following information for each basin: basin MLSS concentrations, waste 
sludge concentrations, wasting rates, average SRT, and the average mass of solids in each basin. 

 
Standby Power 
If the primary power source is interrupted, the new 500 kW emergency power system will be 
automatically activated. The entire SBR process will remain operational for the full duration of power 
loss. An Uninterruptable Power Source (UPS) will be provided to allow for uninterrupted power to the 
SBR control panel during the switching of power sources.  
 
Access Manways 
Each SBR basin will include an access manway at ground level to facilitate access into each SBR basin 
for maintenance purposes.  
 
Non-Potable Water Stations 
Four non-potable water stations will be included at the elevated walkways of the SBR. Two will be 
located on one end, and two on the opposite end.  
 
Flow Measurement 
For recording influent flows, each SBR basin will include 12-inch diameter influent flow meters 
(magnetic) to record instantaneous and totalized flow data for each SBR basin. The magnetic flow meters 
will be designed and installed with suitable setback distances pre and post the sensors. A main magnetic 
flow meter (unrestricted) will be installed on the main effluent line from the SBR and prior to the UV 
disinfection system. A WAS flow meter will be installed on the WAS conveyance system to the Aerobic 
Digester.  
 
Air Flow Sensors 
Two air flow sensors will be included, one for each duty blower. The air flow sensors will be thermal 
mass air flow sensors, and relay a 4 to 20 mA signal to the SBR control panel. The air flow data is useful 
to confirm blower performance.  
 
Flow Splitting 
A splitter box will be designed and installed to equally split the influent flow between SBR basins. The 
splitter box will include one inlet and four outlets. Each outlet will include adjustable plug valves and 
magnetic flow meters. A drain will be included in the design to accommodate draining the splitter box, if 
necessary.  
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3.5.6 Design Issues Yet to Be Resolved 
 

• Structural design of the SBR structure. 
 
• Electrical and instrumentation design of SBR and ancillary systems. 

 
• SCADA system. 

 
• Alkalinity feed system requirements, if required.  

 
• Splash plates for dissipating energy of influent flow to the SBR basins to prevent breaking 

aeration piping and diffusers.  
 

• SBR site selection will require further evaluation due to cost, constructability and construction 
sequencing considerations.  

 
3.5.7 Instrument List 
 

TABLE 3.5.7.1 
INSTRUMENTATION LIST FOR SBR 

 

Process Area 500: Sequencing Batch Reactor 

SBR Basins, Typical Each 
1 DO   DO Meters DO sensor, typical each basin. 
2 LSH   Floats Basin high water level, typical each basin. 
3 LSL  Floats Basin low water level, typical each basin. 
4 FE/FIT   Magnetic Flow Meter Totalized WAS flow. 
5 TIT  Temperature Sensor WAS pump temperature sensor, typical each. 
6 M  Moisture Sensor WAS pump moisture sensor, typical each. 
7 PT  Pressure Transducer Level transducer, typical each basin. 
8 PI   Pressure Gauge Discharge pressure on WAS pumps. 
9 LI   Staff Gauge Indicates SBR liquid level. 
10 TSS  TSS Sensor TSS sensor, typical each basin. 
11 FE/FIT  Magnetic Flow Meter Totalized SBR basin influent flow, typical each. 

SBR Blowers, Typical Each 
1 FE/FIT  Air Flow Sensor Air flow sensor, typical per each duty blower. 
2 TIT  Temperature Sensor Temperature of each blower, typical each.  
3 PG  Pressure Gauge Pressure gauges each blower.  

General  
1 FE/FIT  Magnetic Flow Meter Combined secondary effluent.  
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3.5.8 Design Data 
 

TABLE 3.5.8.1 
DESIGN DATA FOR SBR 

 
Item Data 
Type Continuous Flow 
Number of Basins 4 
HRT (Hours) 18  
SRT (Days) 16.9 
Volume / Basin (Gal) 620,000 
Basin Dimensions  
     Basin Length (ft) 118.6 
     Basin Width (ft) 39 
TWL (ft) 18 
BWL (ft) 14 
Design MLSS (mg/L) at TWL 2,500 
 
Design Flow Process Cycle 
     No. Batches/Day 6 Per Unit 
     Aerated Fill Time (Hours) 2 
     Settle Time (Hours) 1 
     Decant Time (Hours) 1 
     Complete Cycle Time (Hours) 4  
 
Storm Flow Process Cycle 
     No. Batches/Day 12 Per Unit 
     Aerated Fill Time (Hours) 0.5 
     Settle Time (Hours) 1 
     Decant Time (Hours) 0.5 
     Complete Cycle Time (Hours) 2 
 
Influent Flow Meters 
     Type Magnetic 
     Number 4 (1 Per Basin) 
     Diameter (Inches) 12 
     Capacity (gpm) 277.4 to 11,007.1 
 
Aeration System 
     Diffusers Fine Bubble 
     No. Diffusers/Basin 950 
 
Blowers 
     Number Three (Two Duty, One Standby) 
     Type Positive Displacement with VFDs 
     Capacity (SCFM at 8.9 psig) 1,506 
     Horsepower, EA 100 
     Control DO Paced 
 
Actuated Air Valves 
     Type Electric, Non-Modulating 
     Number 4 (1 Per Basin) 
     Diameter (Inches) 8 
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Item Data 
 
Air Flow Sensors 
     Type Thermal Mass 
     Number 2  
     Diameter (Inches) 8 
     Capacity (SCFM) 60 to 6,000 
 
Dissolved Oxygen and Temperature Analyzers 
     Type Probe and Transmitter 
     Number 4 (1 Per Basin) 
 
WAS Pumps 
     Type Centrifugal, Submersible 
     Number 4 (1 Per Basin) 
     Horsepower, EA 2 
     Capacity (gpm at ft TDH) 200 gpm at 18 ft TDH 
  
WAS Flow Meter  
     Type Magnetic 
     Diameter (Inches) 4 
     Number 1 
     Capacity (gpm) 27.7 to 1,100.7 
 
TSS Analyzers 
     Type TSS 
     Number 4 (1 Per Basin) 
 
Mixer 
     Type Submersible 
     Number 8 (2 Per Basin) 
     Horsepower, EA 15 
 
Decanter 
     Type Variable Level 
     Number 4 (1 Per Basin) 
     Average Decant Rate (gpm) 2,257 
     Peak Decant Rate (gpm) 6,118 
      
Level Transmitters 
     Type Pressure Transducer 
     Number 4 (1 Per Basin) 
      
Level Switches 
     Type Float 
     Number 8 (2 Per Basin) 
     Low Level 4 (1 Per Basin) 
     High Level 4 (1 Per Basin) 
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Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 3.6 

Subject: Specific Process Area 510 

 EFFLUENT FILTER SYSTEM 

Date: November 2021 

Prepared By: Dan Walters, PE 
  

 

3.6.1 Purpose 
 
The purpose of the effluent filters is to remove particulate material from secondary effluent, produced 
by the Sequencing Batch Reactors (SBR), to reliably produce Oregon Class C quality recycled water. 
Filtration improves Ultraviolet (UV) disinfection effectiveness by removing particles that may shield 
the organisms from UV, or in which organisms are embedded, which can also reduce UV exposure. 
 
3.6.2 Background 
 
The existing Wastewater Treatment Plant (WWTP) includes two Dissolved Air Flotation (DAF) units 
and four multi- media wastewater filters. The DAF units and filters are operated throughout the entire 
year. The main purpose of the existing DAF units is to remove algae from the lagoon effluent. This 
allows for longer filter runs, as otherwise algae tends to reduce the flux rate of the filters. The existing 
filters remove additional solids in order to meet discharge limits and recycled water quality 
requirements 
 
Lagoon effluent flows by gravity to the DAF units, then to an influent splitter box, feeding the four 
filters. Each DAF unit includes a circular clarifier, a tank in which to saturate the lagoon effluent, two 
recycle or pressurization pumps, an influent flow meter and an influent flow control valve.  
 
The solids-laden liquid streams from the DAF units and the waste backwash water from the existing 
filters are returned to the Transfer Pump Station. This is problematic as the solids are not removed 
from the plant, just recycled. This causes solids overloading of the DAF units and filters.  
 
By contrast, the new effluent filters will only operate during the recycled water irrigation season (dry 
weather) and with only one filter on-line. The other filter will be in standby mode. The filter influent 
will be SBR effluent instead of DAF treated lagoon effluent with much lower Total Suspended Solids 
(TSS) concentrations, typically less than 10 milligrams per Liter (mg/L) on average, and less than 20 
mg/L peak. 
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3.6.3 Design Criteria 
 
There are no specific filter design criteria for Oregon Class C recycled water production. Those for 
Oregon Class A recycled water production will be used.  
 
The new effluent filters will be designed to meet the following requirements: 

 
• There will be two filters for system redundancy, with one unit having the ability to meet the 

flow and treatment requirements. The filtration capacity for each will be 4.5 Million Gallons 
per Day (MGD); the anticipated peak SBR decant rate during recycled water irrigation 
season.  
 

• The filter media will be a polyester cloth filter media with an opening with size of 10 
microns. 
 

• The filtration equipment must be certified as California Title 22 compliant and must be 
capable of producing an effluent that: 1) does not exceed 5 mg/L TSS for more than 72 
minutes, and 2) never exceeds 10 mg/L TSS and 2 Nephelometric Turbidity Units (NTU).  
 

Each filter will be equipped with the following:  
 

• An effluent turbidimeter, continuously monitoring the filter effluent, and a filter level sensor 
so the system can automatically initiate a backwash cycle, alarm on high level, and alarm on 
overflow (high, high level). Turbidity will be recorded hourly. 
 

• A fixed overflow weir where the filter influent in excess of what can be filtered is returned 
the to Transfer Pump Station. 
 

• Piping connections for the waste backwash water, or backwash water return, and the filter 
influent overflow. 

 
3.6.4 System Description 
 
A 24-inch diameter line conveys secondary effluent from the SBRs to the 20-inch diameter filter 
influent line. As effluent filtration is not required during the discharge season, there is also a flow 
path from the SBRs directly to the UV disinfection system. 
 
Note: If needed, both filters could be on-line, providing a combined filtration effluent flow of up to 
8.8 MGD when feeding Effluent Storage Pond No. 1, only. 
 
The filter influent enters the filter through a center drum on which the discs are mounted and through 
which they are fed.  
 
Solids are separated from the water by the polyester cloth filter media mounted on both sides of 
multiple wedge segments comprising each of the discs, which are partially submerged. Within the 
disc segments, filtered solids are retained on the inside surface of the filter media cloth. The filtered 
water passes through the media to outside of the disc segments. Outside of the disc segments, filtered 
water accumulates and flows over an effluent weir into an effluent collection channel and out of the 
filter enclosure through the 20-inch filter effluent line.  
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During normal operations, when the water level in the inlet channel rises to a specific point, the 
control system automatically initiates a backwash cycle. Filter effluent is used as the clean backwash 
water supply. It is pumped to the backwash spray header and nozzles. The nozzles spray backwash 
water through the filter media cloth from outside the disc segments, washing solids off of the inside 
surface of the cloth filter media into a collection trough. From the trough, the waste backwash water 
in which the backwash solids are suspended flows out of the filter enclosure, and through a 6-inch 
diameter waste backwash water / drain line, then through the 20-inch overflow line described below 
to the Transfer Pump Station.  
 
Should the filter influent flow exceed the filtration capacity, the level in the inlet box will rise. If it 
rises high enough, it will overtop a fixed overflow weir and the excess flow will exit the filter 
enclosure via a 20-inch diameter overflow line to the Transfer Pump Station. This is the line into 
which the 6-inch waste backwash water drain ties. 
 
Each filter has a turbidimeter that will be connected to the control panel and integrated into the plant-
wide SCADA system.  
 
Filter effluent flows to the UV disinfection system. 
 
Future Considerations 
The upgrades will allow the City to pursue as needed Class A recycled water production without 
additional filters. 
 
3.6.5 Instrumentation, Controls, and Measurement 
 
Secondary Effluent Flow to Effluent Filtration System 
The decant rate, set by the SBR controls, determines the secondary effluent flowrate, hence the filter 
influent flowrate. If that flowrate exceeds the then current filtration capacity, excess filter influent 
goes over a weir within the filter enclosure and back to the Transfer Pump Station. 
 
Effluent Filter System Controls  
Each filter will have a Programmable Logic Controller (PLC), a microprocessor-based panel for 
monitoring and control. The filter level control sensor will send a signal to the PLC. The PLC can 
initiate the backwash cycle automatically. The PLC which will also initiate an alarm in the event that 
a high level or overflow (high, high level) condition occurs. 
 
3.6.6 Design Issues Yet to Be Resolved 
 

• Placement of filter system panels, one per filter. 
 

• Whether to provide actuated filter effluent valves. This would allow the filter to automatically 
divert filter effluent to the Transfer Pump Station should the filter effluent turbidity exceed 
the pre-set value. If the turbidity were too high, the filter effluent valve would be closed 
automatically, causing the filter influent to rise and top the overflow weir, sending the off-
spec filter effluent to the Transfer Pump Station. 
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3.6.7 Design Data 
 

TABLE 3.6.7.1 
DESIGN DATA FOR EFFLUENT FILTERS 

 
Parameter Design Value 
Type Rotating disc filter with inside disc to 

outside disc filtration flow direction. 
Maximum Flow 4.5 MGD per unit 
Number of filters 2 
Number of discs per filter 18 
Total filter area per unit 1,085 square feet 
Net filter area per unit, the submerged 
surface area (nominal) 705 square feet 

Filtration rate at peak instantaneous flow of 
4.5 MGD  4.5 gpm per square foot 

Filter rotation drive 1.5 hp 
Backwash Water Pump 15 hp 
Total Waste Backwash Water 0.5 – 1.0 % of filtered flow 
Filter performance characteristics  
with filter influent TSS < 10 mg/L  

Less than 5 mg/L TSS  
Less than 2.0 NTU 
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 UV DISINFECTION SYSTEM 
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Prepared By: Dan Walters, P.E. 
  

 

3.7.1 Purpose 
 
The purpose of the Ultraviolet (UV) disinfection system is to disinfect secondary effluent or filter 
effluent, producing final effluent. The final effluent is discharged to the Molalla River or reused as Class 
C recycled water depending on time of year and National Pollutant Discharge Elimination System 
(NPDES) Permit requirements.  
 
3.7.2 Background 
 
The existing facility disinfects by chlorination. Hypochlorite tablets are dissolved to make a hypochlorite 
solution introduced downstream of the existing multimedia filter and well mixed with the bulk fluid (filter 
effluent) via an inline mechanical mixer on the way to the chlorine contact basin. The disinfected effluent 
flows from the chlorine contact basin to the Effluent Pump Station to be conveyed offsite through a force 
main to be discharged to the Molalla River or to be recycled via agricultural irrigation at approved sites. 
As the existing chlorine contact basin is relatively small, the force main provides the required contact 
time. Effluent to be discharged is dechlorinated at the discharge structure at the river.  
 
The existing plant produces Class C recycled water as specified in the current Recycled Water Use Plan 
(The Dyer Partnership, 2018). A small portion of which is conveyed to the City cemetery to irrigate the 
landscaping. The balance of which is conveyed to the Coleman Ranch irrigation site.  
 
Regulations, plans and expectations are subject to change. It is conceivable that the City will eventually 
target a higher class of recycled water (Class A), in the future. Therefore, the current upgrade will be 
designed; 
 

• To meet Class C recycled water disinfection requirements, as well as the disinfection 
requirements for discharge. 
 

• For additional UV units to be added in a future upgrade to achieve Class A recycled water.  
 
The latter will be accomplished by considering future equipment in equipment configurations, process 
piping, signal wiring, and electrical power in the process areas for UV. 
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3.7.3 Disinfection Method 
 
Disinfection by the UV system is due to germicidal wavelengths of ultraviolet light, like disinfection by 
sunlight. These are produced by UV lamps rather than the sun. The UV light deactivates microorganisms 
in wastewater, stopping reproduction, preventing the spread of pathogens.  
 
The lamps are in close proximity to the wastewater being disinfected. Care is taken in design of the UV 
reactor to make sure that all of the water passes close enough to the lamps for long enough to receive 
enough of an adequate UV dose for the particular disinfection requirement.  
 
A dose is expressed as an energy flux, indicating how much germicidal UV light energy passes through a 
unit area. The unit most often used is millijoules per square centimeter (mJ/cm2). Minimum doses have 
been established for various disinfection requirements (i.e., requirements for Class C recycled water 
production versus Molalla River discharge). The minimum dose for Class C is 60 mJ/cm2. Whereas, the 
minimum UV dose when discharging to the Molalla River is 30 mJ/cm2. 
 
3.7.4 Design Criteria 
 
The design of the new UV disinfection system provided in the current upgrade project will meet the 
following general criteria: 
 

• The system will disinfect with germicidal wavelengths of UV light generated by low pressure, 
high output ultraviolet lamps. 
 

• The lamps will not come in contact with the secondary or filter effluent being disinfected and 
there are no quartz sleeves around the lamp to do so. Instead of sleeved lamps immersed in the 
effluent, the effluent will flow through fluoropolymer tubing in close proximity to the lamps 
which are surrounded by air. 
 

• The system will be flow paced to reduce energy use, while still meeting the disinfection 
requirement. 
 

• For discharge of final effluent to the Molalla River:  
 
o The monthly logarithmic mean indicator organism count, which for discharge is the E. coli 

count, must not exceed 126 organisms per 100 milliliters (mL), with no sample exceeding 406 
organisms per 100 mL. 
 

o The minimum UV dose shall be greater than or equal to 30 mJ/cm2. 
 

• For Class C recycled water production: 
 
o The seven-day median indicator organism count, which for recycled water production is Total 

Coliform, count must not exceed 23 organisms per 100 mL, with no two consecutive samples 
exceeding 240 organisms per 100 mL. 
 

o The minimum UV dose shall be greater than or equal to 60 mJ/cm2. 
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3.7.5 System Description 
 
Flow Path 
After the current upgrade project, the UV disinfection system will receive secondary effluent or filter 
effluent. During discharge to the Molalla River, the filters are bypassed and Sequencing Batch Reactors 
(SBR) effluent flows directly to the UV system. 
 
The final effluent will flow from the UV disinfection system through the non-potable water tank, from 
which the non-potable pumps withdraw final effluent and pump it into the Non-Potable Water 
Distribution System. The remainder of the final effluent flows from the tank to the Effluent Storage 
Ponds. 
 
UV System Equipment 
The new UV disinfection system includes two parallel trains of UV equipment. Each train includes one 
reactor. The reactor is a fully enclosed, stainless-steel vessel. Access to the lamps is through access doors 
on top of the reactor.  
 
The UV influent flow meter is located immediately upstream of the UV system, between the UV 
disinfection system and the tertiary filters. The UV control panel is currently to be located in the electrical 
room of the SBR Building, but further consideration to locating it by the UV system is ongoing. 
 
The UV influent flows through horizontal fluoropolymer plastic tubes located within the UV reactor. 
Ultraviolet lamps surround the tubes for each tube to be exposed to the UV light from all sides. 
Ultraviolet reflecting alloys form the outer casing and reflect light back into the water.  
 
Each reactor includes three banks of horizontally-oriented lamps in series. Ultraviolet lamps are a low 
pressure, high output non-amalgam type which generate a UV light wavelength of 254 nanometer (nm).  
 
The non-contact type system requires less maintenance compared to traditional UV systems with quartz 
sleeves surrounding the lamps and immersed in the wastewater being disinfected. There are no special 
tools or chemicals needed to clean the sleeves.  
 
The lamps are cooled by air to water heat exchangers. The lamp cooling system is integral to the UV 
disinfection system unit. Cooling pumps convey a portion of the water flowing through the UV system 
flow to the heat exchangers. From there it goes back to the main flow through the system. 
 
An ultrasonic level element determines the liquid level within the inlet box for the reactor. This liquid 
level is used to activate the lamps and to provide flow-pacing, matching the number of lamps turned on to 
the flow. This flow pacing greatly reduces energy consumption.  
 
As the level fluctuates, the UV system controls will turn lamps on and off, as needed. Lamps above empty 
tubes, or the water level, are turned off. Lamps below the water level are left on.  
 
3.7.6 Instrumentation, Controls, and Measurement 
 
UV Influent Flow 
There will be a 24-inch diameter magnetic flow meter immediately upstream of the UV system, 
continuously measuring the secondary effluent or filter effluent flow directed to the UV disinfection 
system. The flow signal for this unit will be integrated into the SBR and UV panel control panels.  
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A UV system level instrument will continuously measure the level in the reactors, in turn used to activate 
entire rows of lamps corresponding to the liquid level in the UV reactor.  
 
A real-time UV transmissivity unit will be installed to continuously monitor the effluent transmissivity. If 
the value drops below design set points, an alarm will be activated.  
 
UV System Panel 
The UV system has a PLC for monitoring and control. A touch screen interface, located on the exterior of 
the panel enclosure, will also be available for assessment of system status and to adjust parameters.  

 
The level sensor and influent flow data will be transmitted to the UV panel and used to activate UV lamps 
based on the level and influent flow. UV intensity monitors will be installed for each bank of lamps. The 
output from these will be connected to the UV panel.  
 
The UV panel will send operational data and alarms to the plant-wide Supervisory Control and Data 
Acquisition (SCADA) system for monitoring and control purposes. These will include: low water level, 
lamp out, ballast out, low UV intensity, and communication module failure. 
 
3.7.7 Design Issues Yet to Be Resolved  
 

• Determine design requirements to accommodate additional UV system components for 
production of Class A recycled water in the future.  
 

• Design requirements for the Process Area canopy and other structural elements. 
 

• Electrical system design. 
 

• UV System control panel design and location. 
 
3.7.8 Instrument List 
 

TABLE 3.7.8.1 
INSTRUMENTATION LIST FOR UV DISINFECTION SYSTEM 

 
Process Area 600: UV Disinfection System 

1 LET   Level Transmitter Reactor tank water level (supplied with the reactor) 
2 FET/FIT  Magnetic Flow Meter Totalized influent flow to the UV system. 
3 TR  UV Transmittance Instantaneous UV transmissivity 
4 T  Temperature Sensor Instantaneous water temperature 
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3.7.9 Design Data 
 

TABLE 3.7.9.1 
DESIGN DATA FOR UV DISINFECTION 

 
Item Data 
Type Horizontal, Noncontact UV 
Number of Trains of UV Equipment 2 
Number of Reactors per Train 1 
Number of Banks per Reactor 3 
Number of Cooling Pumps per Reactor 2 (total of 4) 
Number of Fluoropolymer Tubes per 
Reactor 

80 

Number of Lamp Racks per Bank 9 
Number of Lamps per Rack 12 
Number of Lamps per Bank 106 
Number of Lamps per Reactor 324 
Number of Lamps, Total  648 
Maximum Disinfection and Hydraulic 
Capacity  

For Discharge:                            9 MGD 
For Class C RW production:    4.5 MGD  

UV Dose 
For Discharge:                        30 mJ/cm2 
For Class C RW production:   60 mJ/cm2  

UV Transmittance Sensor  1 total 
UV Intensity Sensors 6 total, 1 per bank 
Lamp Control Flow Paced: 

Rows of lamps turned on & off, depending on level in 
the reactor 

Lamp Type Low Pressure, High Output, non-amalgam, “smart” 
lamps 

Level Sensor 2 total, one per reactor:  Ultrasonic type  
Temperature Sensor One, installed in effluent box of one of the two reactors. 
Summary of Operating Conditions and 
Effluent Quality Requirements 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Discharge For Class C Recycled Water Production: 
• Two reactors operating 
• Two banks per reactor operating, third bank 

standby 
• This meets the 50% redundancy requirement 

for banks operating at peak flow 
• UV Transmittance at 245 nm > 65% 

 
For Discharge to the Molalla River:   

• UV influent normally not filtered 
• 30-day avg BOD & TSS both < 20 mg/L  
• Turbidity:  5 NTU (typical) 
• Max. allowable flow per train = 4.5 MGD 
• Monthly logarithmic mean indicator (E. Coli) 

count must not exceed 126 organisms per 100 
mL, with no sample exceeding 406 organisms 
per 100 mL 

 
For Class C Recycled Water Production: 

• UV Influent must be filtered 
• 30-day avg BOD & TSS both < 10 mg/L 
• Turbidity:  2 NTU 
• Max. allowable flow per train = 2.25 MGD 
• 7-day median indicator organism (Total 

Coliforms) count must not exceed 23, with no 
two consecutive samples exceeding 240 
organisms per 100 mL 
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3.8.1 Purpose 
 
The purpose of the Effluent Storage Ponds are to store final effluent until the effluent is conveyed offsite 
via the Effluent Pump Station and associated force main.  

 
3.8.2 Background 
 
Existing Lagoons No. 1 and No. 2 
There are two existing facultative wastewater treatment lagoons, Lagoons No. 1 and No. 2, designed to 
operate in series and to provide primary and secondary treatment. The lagoons were constructed in the 
late 1970s. Both lagoons have clay liners, constructed from native soil materials. The capacity data shown 
in Table 3.8.2.1 are based a maximum working depth of twelve feet of water depth above the lagoon 
floor.  Above the 12-foot working depth zone, there is three feet of freeboard to the top of the lagoon 
berm. 
 

TABLE 3.8.2.1 
STORAGE CAPACITY DATA FOR LAGOONS NO. 1 AND NO. 2 

 
Item Storage Volume, MG 

Lagoon No. 1 45 
Lagoon No. 2 53 

 
There are existing field drains under the lagoons that intercept seasonally high groundwater and discharge 
it to a drainage ditch system.  
 
The construction contract drawings for the lagoons show band-shaped areas along the interior faces of the 
berms where riprap was to be installed. In addition, additional riprap was placed in the 1990s to further 
protect the berms from erosion by wind driven wave action. 
 
Lagoon No. 1 has three floating mechanical mixer / aerators moored near its inlet.  The remainder of 
Lagoon No. 1 is not mechanically aerated or mixed, nor is Lagoon No. 2. 
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The lagoon effluent flows by gravity to the existing tertiary treatment facilities consisting of Dissolved 
Air Flotation (DAF) units and multi-media filters. These processes remove algae and other particles from 
the lagoon effluent just upstream of the point where the hypochlorite disinfectant solution is added. Filter 
effluent flows by gravity to the hypochlorite addition point, through a rapid mix zone (i.e., inline 
mechanical mixer), then into the Chlorine Contact Basin.  From there it flows by gravity to the Effluent 
Pump Station.  
 
There is an associated flow control system that regulates the influent flow rate to the existing DAF 
thickeners and all downstream processes with one modulating inlet control valve per DAF unit. This 
regulates the flow rate through the existing DAF units, multi-media filters, the Chlorine Contact Basin 
and the Effluent Pump Station. 
 
This existing flow control system will be demolished during the current upgrades, along with the DAFs 
and the multi-media filters.  
 
Modifications to Lagoon No. 1  
During the current upgrade project, Lagoon No. 1 will be drained and cleaned of accumulated solids. Its 
native clay liner will be spot repaired, if necessary. It will be recommissioned as Effluent Storage Pond 
No. 2. 

 
After the upgrade project, Lagoon No. 1 will often sit empty.  The lagoon will be available for 
supplemental effluent storage when additional storage is needed.  This is anticipated in years with wet 
springs and falls, as the plant is currently not allowed to discharge in May and October, the first and last 
months of the irrigation season.  See Section 3.8.5 for more on this topic. 
 
Modifications to Lagoon No. 2 
During the current upgrade project, Lagoon No. 2 will be drained, cleaned of accumulated solids, and 
then modified to create the new Effluent Storage Pond No. 1. It will be lined with an elastomeric 
membrane system over the original liner of native clay.  
 
Prior to other modifications, the northwest portion of the northwest corner of Lagoon No. 2 is to be filled 
with compacted structural fill. The ground surface elevation for the filled area will be at approximately 
the same as that of the top of the northern berm. This filled area is where the Sequencing Batch Reactors 
(SBRs), new effluent filters, Ultraviolet (UV) disinfection system, and non-potable water tank and pumps 
will be located. A temporary cofferdam will be constructed so that this area can be emptied for 
construction work while the remainder of Lagoon No. 2 remains in service.  The filled area will reduce 
the working volume of Lagoon No. 2 by 5 Million Gallon (MG).  Refer to Table 3.8.2.1 for the current 
volume of Lagoon No. 2. The volume of Effluent Storage Pond No. 1 will be approximately 49 MG. 
 
The other modifications to Lagoon No. 2 are listed hereafter:  

 
• Remove the riprap covering large portions of the interior slopes of the berms. 

 
• Restore the interior surfaces of the berms, and of the flat floor, to the original dimensions. The 

interior berm slopes were designed with 1H:3V slopes. This will probably require recontouring 
(cut and fill), to provide a smooth, uniform soil surface on which to install the membrane liner 
system. 
 

• Installing an elastomeric membrane liner system, including a medium weight, loose weave 
geotextile under the entire liner. A geo-composite between the geotextile and the liner, and the 
liner.  
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o The geotextile protects the prepared soil surface and the underside of the liner during and 
beyond construction. 
 

o The geo-composite will be placed under approximately fifty percent of the liner by area. It 
will be laid out to collect and transport bio-generated gas to the vents at 25 ft center to center 
spacing around the top of the liner. This is important as there are normally non-stabilized 
wastewater components in the soil after years of treatment lagoon use. Anaerobic microbial 
processes generate gas as that material is stabilized. That gas accumulates under the 
membrane liner and can form pockets of gas causing the liner to balloon in places (“whales”). 

  
• A new inlet structure near the southwest corner of the impoundment. 

 
• Modifications to the existing line connecting both lagoons near the southeast corner of Lagoon 

No. 2, the invert of which is at floor level in Lagoon No. 1. This includes increasing the line size 
on the Lagoon No. 2 side, a pipe penetration through the new elastomeric membrane liner, and an 
isolation valve on the Lagoon No. 2 side. 
 

• Installing two Solarbees, which are long distance, bulk fluid circulators, to minimize short 
circuiting, maximize the average oxygen content throughout the pond, maintain good water 
quality during storage, minimize blue green algae production, and reduce stratification. More 
information regarding the long distance circulators are provided later within this section.   
 

• Installing an adjustable withdrawal pipe which can bend or swivel, mounted on a new outlet 
structure. The withdrawal pipe will be able to rotate in a vertical plane, putting the inlet of the 
pipe through a range of depth above the pond floor (from approximately two feet to 11 feet, a foot 
below the normal high water surface elevation).  
 
o The adjustable pipe is a means of withdrawing from different depths as a backup to the 

circulators. The pipe is provided for situations where the water quality in the reservoir near 
the outlet structure is showing variation by depth, despite the action of the circulators. It also 
allows one to withdraw from above or below a thermocline.  
 

o A drain line will also be installed at the new outlet structure. It can be used to withdraw 
effluent from near the floor of the reservoir during normal operation and to drain the reservoir 
when needed.  

 
• Leak testing. 

 
• Recommissioning the modified lagoon as Effluent Storage Pond No. 1. 

 
Long Distance Circulators – SolarBees 
Figures 3.8.2.1 through 3.8.2.3 provide images and illustrations of the SolarBees product. Figure 3.8.2.1 
shows a SolarBee floating in a reservoir or residential lake.  
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FIGURE 3.8.2.1 
SOLARBEE 

 

 
 
Figure 3.8.2.2 displays an entire SolarBee unit with a j-hook inlet device allowing adjustment between the 
water surface elevation and inlet depth. Adjustments can be made via a chain between the one of the 
floats and the j-hook.  

 
FIGURE 3.8.2.2 

SOLARBEE DETAIL 
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Figure 3.8.2.3 illustrates the long-distance circulation pattern set up by the unit. 
 

FIGURE 3.8.2.3 
CIRCULATION PATTERN ILLUSTRATION 

 
 
• The units will be tethered to shore with enough slack in the tethering system to allow the 

circulator to move up and down with the water surface elevation between approximately two and 
15 feet of depth, the overflow elevation.  
 

• As the water level in the reservoir drops and the circulator nears the floor of the reservoir the 
following will occur: 
 
o The j-tube inlet piping will lay down on the reservoir floor. 

 
o The circulator will come to rest on the reservoir floor on legs designed to not damage the 

liner. To further protect the liner where a circulator will come to rest on the bottom at low 
reservoir depths, the elastomeric liner can be “doubled” in the landing zone The “doubling” 
will provide the thickness of two liners with the upper one welded all around its edges to the 
lower one.  
 

• The circulators will communicate with the Supervisory Control and Data Acquisition (SCADA) 
system through a radio telemetry system.  This will allow certain actions, such as turning the units 
on and off, to be accomplished from shore.   
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3.8.3 Design Criteria 
 
The following codes and standards apply: 
 

• US Occupational and Safety Health Administration (OSHA). 
 

• Oregon, Department of Environmental Quality Guidelines: Reliability Requirements for Sewage 
Treatment Facilities in Western Oregon.  

 
The effluent storage system will be designed based upon the following criteria: 
 

• Provide adequate storage based on current and projected average and maximum month effluent 
flows.  
 

• Provide supplemental effluent storage when needed.  
 
Provide the following features for Effluent Storage Pond No. 1: 
 

• A smooth, adequately compacted, soil base suitable for installation of a membrane liner system 
thereon. 
 

• Elastomeric membrane liner system for water-tightness.  
 

• A high carbon black content in the liner material to provide adequate protection from sunlight for 
good membrane longevity. 
 

• Means to prevent the accumulation of gas and water between the membrane liner and the soil 
below.  
 

• Long distance circulators to maximize the quality of the stored effluent and increase its 
homogeneity. 
 

• A new inlet structure. 
 

• A new outlet structure with: 
 
o A withdrawal pipe that can rotate in the vertical plane to withdraw effluent from a range of 

levels should that be advantageous despite the action of the circulators. 
 

o A drain pipe to withdraw from the bottom of the reservoir, including draining the reservoir.  
 
o Overflow weir segments to allow maximum flow to pass over the weirs without overflowing 

the Effluent Storage Pond berms.  
 

• Modifications to the existing line between both lagoons to increase the line size on the Lagoon 
No. 2 side (constructability driven) and provide an isolation valve on the end of that larger 
section. 
 

• Spare conduits for power and control from the SBR Building electrical room to the new outlet 
structure to facilitate installation of future equipment and instrumentation, if needed. 



City of Molalla Predesign Report, Section 3.8 
Wastewater Treatment Plant Upgrades Effluent Storage Ponds  

The Dyer Partnership Engineers & Planners, Inc.  3.8-7 
 

3.8.4 System Description 
 
Membrane Liner  
The selected membrane liner material is a 60-mil thick, linear, Low Density Polyethylene (LLPDE) type 
elastomeric membrane. This material has excellent resistance to the ultraviolet component of sunlight. 
The liner does not need to be covered above the minimum water surface level to protect it from the sun or 
to suppress plant growth. The manufacturer can provide a 20-year to 25-year warranty on the liner despite 
the “weathering” of the exposed liner.  
 
The upper and lower surface of the liner material will be smooth. These surfaces could be textured to 
provide some slip resistance, causing reduction in the longevity of the liner. This is reflected by the 
shorter warranty period, generally 15-years. The same manufacturer also offers a material with a textured 
upper surface.  
 
The cost of the liner system is substantial such that a few extra years between replacements could save 
considerable money over the years. High Density Polyethylene (HDPE), is the material most often 
installed for large, uncovered municipal membrane lined wastewater impoundments. The HDPE liner 
does not have comparable longevity and is normally warranted for five to ten years. 
 
As the floor of the pond is flat, a geo-composite material will be incorporated under much of the liner, 
transporting any bio-generated gas from under liner, up the sloped berm and to liner vents at the top of the 
berm.  
 
The effluent flow from the SBRs will be intermittent as they operate on a batch versus continuous flow 
basis. The flow equalization available in the Effluent Storage Ponds will allow a continuous flow to the 
Effluent Pump Station, despite discontinuous flow from the SBRs.  
 
Variable Level Outlet Structure 
The quality of the stored effluent can vary at different depths and will vary over time at any one depth. 
Therefore, the upgrade will include a new outlet structure, which will allow variable depth withdrawal. 
Operators will be able to raise and lower the free end of a withdrawal pipe, which rotates through a 
vertical plane, providing the operational flexibility to withdraw from the depth with the best quality 
effluent if quality varies significantly with depth despite the long-distance circulators.  
 
3.8.5 Final Effluent Water Balance 
 
The effluent storage water balance is based on the following criteria: 
 

• Provide adequate storage based on the current and projected average and the maximum month 
effluent flows.  

 
• Provide allocation for precipitation based on data derived from the National Oceanic and 

Atmospheric Administration (NOAA) station for the City of Molalla.  
 

• Provide allowance for evaporation.  
 

• Zero leakage from the effluent storage impoundments.  
 
Historical Water Balance for Irrigation Season 
A summary of the historical total seasonal plant influent flows, total seasonal irrigation volume, and the 
maximum net storage provided is provided in Table 3.8.5.1. The maximum net storage required 
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calculations use actual precipitation data summarized from Discharge Monitoring Reports (DMRs) and 
estimates for evaporation.  
 

TABLE 3.8.5.1 
HISTORICAL WATER BALANCE FOR IRRIGATION SEASON 

(2015 TO 2020) 
 

Year 
Seasonal 

Total Plant 
Influent 
Volume 

Seasonal 
Total 

Irrigation 
Volume 

Seasonal 
Maximum Storage 
Volume Required  

  (MG) (MG) (MG) 
2015 158 133 47 
2016 198 110 81 
2017 189 55 126 
2018 124 114 23 
2019 107 112 18 
2020 112 115 15 

 
Lagoon No. 1 and Lagoon No. 2 provide 45 MG and 53 MG of storage, respectively. 
 
Figure 3.8.5.1 illustrates the historical net storage (MG) and the available, combined storage capacity in 
existing Lagoon No. 1 and Lagoon No. 2.  
 

FIGURE 3.8.5.1 
HISTORICAL WATER BALANCE FOR IRRIGATION SEASON (2015 TO 2020) 

 

 
 
As shown in Figure 3.8.5.1, the City exceeded the total storage availability in 2017. In contrast, however, 
in the years 2018, 2019, and 2020, the maximum net storage during the irrigation season was 23 MG.  
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The historical irrigation season summary in Figure 3.8.5.2 illustrates what the irrigation season water 
balance would be should both existing lagoons be used for effluent storage.  The summary assumes that 
total volume for each lagoon would be available for storage. This is not currently possible as the lagoons 
provide both primary and secondary biological treatment and solids storage in addition to effluent storage.  
Therefore, the available recycled water storage, based on current conditions, is less than that shown in 
Figures 3.8.5.1 and 3.8.5.2.  

 
FIGURE 3.8.5.2 

HISTORICAL IRRIGATION SEASON SUMMARY (2015 TO 2020) 
 

 
 
Figure 3.8.5.3 displays the Average Dry Weather Flow (ADWF) for the years 2015 to 2020, to illustrate 
the correlation between ADWF and storage requirements. When ADWFs are higher, usually due to a wet 
May or October, the volume required for storage increases.  
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FIGURE 3.8.5.3 
HISTORICAL PLANT INFLUENT SUMMARY (2015 TO 2020) 

 

 
 
Future Effluent Storage 
As mentioned in Section 3.8.2, filling the northwest corner of Lagoon No. 2 will reduce the available 
storage capacity in the Effluent Storage Pond No. 1 to 49 MG. The total volume of storage available, 
including supplemental storage in Effluent Storage Pond No. 2, will be approximately 94 MG.  
 
Historical Irrigation Efficiency 
Based on the Recycled Water Use Plan (The Dyer Partnership, 2018), the existing irrigation sites (South 
and North Coleman Ranch) have a maximum irrigation capacity, during the irrigation season, of 
approximately 184 MG. This is based upon Class C setback requirements. However, with seasonal 
variabilities in precipitation, irrigation efficiencies, production lost due to weekend operation and other 
factors, historically the City has only been able to irrigate between 55 MG and 133 MG. By removing the 
55 MG outlier, which occurred in 2017, between the years 2015 and 2020, the average total volume of 
recycled water irrigated is approximately 117 MG. From the years 2018 to 2020, the City irrigated 
between 112 to 115 MG. This correlates to an overall irrigation efficiency of 57 percent to 59 percent. 
 
Future Water Balance 
Water balances were developed for future conditions based upon the following: 
 

• Updated Portland State University Population Research Center population forecast.  
 

• Production of Class C recycled water. 
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• Expansion of the total irrigation site area by approximately 110 acres.  
 

• Irrigation efficiency based on historical data.  
 

During dry weather periods, as occurred in the years 2018 through 2020, the City can continue to irrigate 
at historical efficiency and satisfy a water balance continuing until the year 2030. Additionally, when per 
capita flows are similar to values experienced in 2018 through 2020, only Effluent Storage Pond No. 1 
(12.6 acres, 49 MG) will be needed, and no additional irrigation area is required. This assumes that the 
effluent remaining in the storage pond at the end of October will be discharged to the Molalla River over 
the winter months to completely drain the pond, as shown in Figure 3.8.5.4.  
 

FIGURE 3.8.5.4 
FUTURE STORAGE REQUIREMENTS - LOW FLOWS (2030) 

 

 
 
When flows approach per capita values experienced in 2016 and 2017, typically the City experiences 
maximum month dry weather flow conditions in May or October. In these situations, the City will need to 
utilize Lagoon No. 1 for supplemental effluent storage, as well as expanding the total combined area of 
the irrigation sites.  Increasing the irrigation efficiency would also be beneficial.  
 
The City currently plans on immediately expanding their recycled water system by approximately 110 
acres, bringing the total available irrigation area to 543 acres. At the current irrigation efficiency (58 
percent), the City has adequate storage and Class C recycled water production capacity to satisfy the 
water balance, as shown in Figure 3.8.5.5.  
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FIGURE 3.8.5.5  
FUTURE STORAGE REQUIREMENTS - MMDWF CONDITION (2025) 

 

 
 
If per capita plant influent flows for the year 2030 are similar to the years 2016 and 2017 per capita 
values, and if the City intends to maintain the current irrigation efficiency, the City will need to expand its 
total area of irrigation sites to a total of 580 acres. 
 
A water balance for the year 2030 and Maximum Monthly Dry Weather Flow (MMDWF) condition is 
shown in Figure 3.8.5.5. 
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FIGURE 3.8.5.6 
FUTURE STORAGE REQUIREMENTS – MMDWF CONDITION (2030) 

 

 
 
Alternatively, if the City improves the irrigation efficiency to 64 percent, the City can satisfy the design 
year 2030 water balance with a total of 543 acres for irrigation.  Another option is to increase the total 
storage volume by an additional five acres.  
 
In conclusion, the City needs to plan for continued expansions to their total effluent storage capacity as 
well as to the total area of it irrigation sites, land application area, commensurate with the population 
growth anticipated.  
 
Supplemental Effluent Storage 
In the near-term, Effluent Storage Pond No. 2 will be used for supplemental effluent storage when 
Effluent Storage Pond No. 1 is full.  In particular, it will be needed during an unusually wet spring or fall. 
In the long term, the City will evaluate further modifications and installing an elastomeric membrane liner 
in this pond as well.   
 
Occasionally supplemental effluent storage will be needed when Effluent Storage Pond No. 1 is getting 
full and one of these, or similar, scenarios occur:   
 
• During abnormally wet months of May or October when the City is unable to irrigate as the sites are 

too wet and is not allowed to discharge to the Molalla River.  
 

• For emergency storage if there is effluent pump failure or effluent force main failure. All flows in 
excess of a single pump’s capacity will be temporarily stored in the Effluent Storage Pond.    

 
o A force main failure would typically be resolved within hours or days and should have minimal 

impacts on the water balance.  
 

o In the event of a single effluent pump failure, the effluent from the UV system would be directed 
to the Effluent Storage Pond. 
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o Flows in excess of the capacity of one effluent pump, 3,500 gallons per minute (gpm) or five 
Million Gallons per Day (MGD), are generally related to peak rainfall events and should not 
significantly impact the water balance.  
 

o When irrigating, a single pump can produce the capacity necessary for irrigating needs.  
 

o When discharging to the Molalla River, the effluent will be capped at 3,500 gpm to the Effluent 
Pump Station.  

 
The water balance above is based on information available now. Some of that information is likely to 
change over the next several years.  
 

• The City continues with I&I work, which should reduce rain induced flows during maximum 
month dry weather flow conditions.  
 

• Population growth may not match Portland State University predictions.  
 

• The NPDES Permit is expected to provide more flexibility regards being allowed to discharge to 
the Molalla River in May and October when conditions allow. 
 

3.8.6 Instrumentation, Controls, and Measurement 
 
The reservoir will have a pressure transducer to monitor the water surface elevation. In addition, the 
SolarBees will communicate to the plant-wide SCADA system.  
 
3.8.7 Design Issues Yet to Be Resolved 
 

• Specifics of preparing existing clay liner surfaces for liner installation, including how wet the soil 
can be when installing the liner system over it and whether re-compaction of the native clay liner 
is needed apart from where repairs to the clay liner. 
 

• The access and egress features are integral to the membrane liner design (i.e., stairs or ladders).  
A determination of what access and egress features are needed along with how many features and 
the locations for each feature.   
 

• There are still questions regarding elevations for Lagoon No. 2.  The drawings for the current 
project show a floor of lagoon elevation of approximately 302 feet and a top of berm elevation of 
approximately 318 feet.  The difference is approximately 16 feet, approximately a foot more 
elevation difference than one would expect using the same floor elevation plus 12 feet maximum 
working depth (high level) plus 3 feet of freeboard to the top of the berm (302+12+3 = 317). 
 

• What flow should the overflow weir and associated piping be able to accommodate?   
 
o The maximum Effluent Storage Pond No. 1 influent flow is approximately 8.8 MGD, the 

maximum SBR decant rate.  One could try to accommodate all of that flow via the overflow 
weir and associated piping, which leads to the Transfer Pump Station. However, recycling 
that much flow to the head of the plant would soon overwhelm the influent flow equalization.  
Another approach would be move more flow through the Effluent Pump Station and out of 
the treatment plant.  One idea is that when there is an overflow condition, might the valve 
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controlling flow to the Effluent Pump Station from effluent storage be automatically adjusted 
maximize flow to the pump station and offsite to the Molalla River?   
 

o Current weir concept is one or more downward opening weir gates.  The weirs would 
normally be fully raised, with the weir elevation being set for, say, 13.5 feet of depth.  The 
weirs could be sized to allow the required flow over the weir with, say, 6 inches or less 
headloss across the weir, so that there would be approximately a foot of true freeboard 
remaining. 

 
o Weir gates would allow Operation Staff to vary the weir elevation, finding an optimum 

position that compliments their other responses to the pond being too full.  
 

3.8.8 Instrument List 
 

TABLE 3.8.8.1 
INSTRUMENT LIST FOR EFFLUENT STORAGE POND NO. 1 

 

Process Area 700: Effluent Storage Pond 

1 PT  Pressure Transducer Effluent Storage Pond level.  
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3.8.9 Design Data 
 

TABLE 3.8.9.1 
DESIGN DATA FOR EFFLUENT STORAGE POND NO. 1 

 
Process Area 700: Effluent Storage Pond 

Depth Range 
 Normal range of reservoir depths: 0 to 12 feet 
 Freeboard: 3 ft  

 
Operating Scenario 

 
Recycling 

 
Discharging 

Flow 
Rates 

To 
Effluent 
Storage 

Pond 

Minimum: 
 

Typical or Average: 
 
 
 
 

Instantaneous Max: 

0.0 MGD 
 
ADWF 
 
 
 
 
4.5 MGD  
(maximum Class C recycled 
water production rate)  

0.0 MGD 
 
AWWF plus additional flow 
as needed to manage 
volume in storage 
 
 
8.8 MGD 
(maximum SBR decant rate) 

From 
Effluent 
Storage 

Pond 

Minimum: 
 

Typical or Average: 
 

 
 
 

Instantaneous Max: 

0.0 MGD 
 
Limited by condition and 
available capacity at 
approved agricultural 
irrigation recycling sites  
 
Limited by condition and 
available capacity at 
approved agricultural 
irrigation recycling sites  
 

0.0 MGD 
 
AWWF plus additional flow 
as needed to manage 
volume in storage  
 
 
Approx. 10 MGD – both 
effluent pumps running at 
100% speed, maximum 
discharge flow 
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 3.9 

Subject: Specific Process Area 800 

 EFFLUENT PUMP STATION 

Date: October 2021 

Prepared By: Dan Walters 
  

 

3.9.1 Purpose 
 
The purpose of the Effluent Pump Station is to pump final effluent from the Effluent Storage Reservoir 
through the effluent force main to: 
 

• Outfall 001 during discharge operations to discharge to the Molalla River for disposal. 
 

• Outfall 002 during recycling operations to designated recycling sites for agricultural irrigation. 
 

The outfall designations are from the current National Pollutant Discharge Elimination System (NPDES) 
Permit. 
 
3.9.2 Background 
 
The existing Effluent Pump Station was constructed in the year 2000 and consists of a wet well, a pump 
room, and a generator room. The Effluent Pump Station includes two variable speed, vertical turbine 
pumps.  Each pump has an individual nominal capacity of 3,500 gallons per minute (gpm), 5 MGD, and 
each is equipped with a Variable Frequency Drive (VFD).  The pumps calculated combined pumping 
capacity is approximately 10 MGD.  The pump system will be capacity tested during the 2021/2022 
discharge season as the pumps have been in service for over 20 years. Mechanical wear has likely reduced 
the actual capacity of each pump.   
 
The Effluent Pump Station includes space for a future, same-sized, variable speed, vertical turbine pump 
and VFD.  Firm capacity of the pump station would go from the capacity of one pump running to that of 
two pumps running and the third same-sized pump in standby. 
 
The wet well is 12 feet in diameter.  The working volume, between normal high water surface level 
elevation and normal low water surface level elevation, is small compared to the pumping capacity.  
Currently, the Effluent Pump Station wet well is hydraulically connected to the chlorine contact basin.  
The chlorine contact basin currently serves as an extension of the wet well, to avoid the following: 
 

• Excessive pump cycling, which shortens motor life. 
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• Discontinuous flow, which is problematic for flow-paced control of chemical feed systems and 
samplers, as well as for interpreting and basing control on results from instruments and analyzers. 

 
During the discharge operations, the existing effluent pumping system is automatically controlled to a 
flow set point. Flow control is achieved by modulating influent valves for the Dissolved Air Flotation 
(DAF) units and sets the flow throughout facilities downstream, including the existing granular media 
filters, chlorine contact basin, and the Effluent Pump Station.  The chlorine contact basin is also the 
source for filter backwash supply. There are periods during which the controls automatically reduce the 
Effluent Pump Station flow to the normal minimum flow (i.e., one pump running near its minimum 
speed) to avoid drawing down the chlorine contact basin too fast to allow a full normal filter backwash.     
 
The pumps are normally automatically controlled to maintain a discharge pressure set point of 100 to 104 
pounds per square inch gauge (psig) during the recycled water irrigation season.  This discharge pressure 
range provides an acceptable range of operating pressures at the recycled water irrigation sites.   
 
The Effluent Pump Station related issues are not pertinent to the current design but will need to be 
considered for future upgrades.   
 

• Pumping requirements and actual performance should be determined for both discharge and 
recycle operations. 
 

• Whether the City would like to investigate uncoupling the irrigation system flow and pressure 
requirements from the conveyance system (i.e., the Effluent Pump Station and effluent force 
main).   

 
3.9.3 System Description 
 
The Effluent Pump Station automatic operation capabilities will not change after the current upgrade. 
 

• The existing DAF units and filters will be demolished during the current upgrade, as will the 
associated flow control valves and some instrumentation.   
 

• The existing control loops will no longer function.  
  

• The same automated Effluent Pump Station control modes (i.e., flow set point, discharge set 
point) will be provided using a combination of new control valves, new and existing 
instrumentation, and new control loops. 

 
3.9.4 Design Issues Yet to be Resolved 
 
The following issues related to the Effluent Pump Station should be resolved for the current upgrade. 
 

• Performance testing to determine actual capacity of effluent pumping system. 
 

• Existing chlorine contact basin improvement.  
 
Future Considerations 
Updates to the Effluent Pump Station are recommended since the Effluent Pump Station equipment is 
nearing its useful life.  It is anticipated that the Effluent Pump Station will be evaluated in more detail 
prior to the next upgrade. 
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3.9.5 Instrument List 
 

                              TABLE 3.9.5.1 
INSTRUMENT LIST FOR EFFLUENT PUMP STATION 

 

Process Area 800: Effluent Pump Station 

1 FE/FIT 
 

Magnetic Flow Meter1  
Totalized and instantaneous flow from the Effluent 
Pumps Station 

2 LET   Pressure Transducer  Pump station wet well depth; high level alarm; and 
high, high-level alarm  

1. During the winter time, the flow from the effluent pump station will continue to be measured at the discharge 
monitoring station, and integrated into the WWTP Supervisory Control and Data Acquisition (SCADA) system. During 
the summer time, the flow from the effluent pump station will be determined by the Effluent Storage Pond No. 1 
effluent flow meter.  
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 3.10 

Subject: Specific Process Area 810 

 NON-POTABLE WATER SYSTEM 

Date: September 4, 2021 

Prepared By: Tyler J. Molatore, P.E. 
  

 

3.10.1 Background and Purpose 
 
Plant water is needed for process equipment demands throughout the facility, such as the influent screens 
and hose washdown stations. Non-Potable Water is currently available at the Wastewater Treatment Plant 
(WWTP) only when the Effluent Pump Station is operational. Non-potable water is currently conveyed to 
plant facilities through a connection to the effluent force main. During time periods when the Effluent 
Pump Station is not operational, which generally occurs during the months of May and October, a 
connection to the City’s potable water system with a backflow device is available.  
 
With the plant upgrades, a non-potable water tank and duplex pumping system with Variable Frequency 
Drives (VFD) will be included to facilitate the continuous utilization of plant non-potable water at the 
WWTP. This section will provide information regarding the general design of a new Non-Potable Water 
Pump Station for the Wastewater Treatment Plant.  
 
3.10.2 Schematics and Plans 
 
The drawing set that accompanies this report includes plan sheets that illustrate the schematics and plans 
associated with the Non-Potable Water System. Refer to Process Area 810. 
 
3.10.3 Design Criteria 
 
The pump station will consist of two multi-stage centrifugal pumps with variable frequency drives, 
pressure transmitter, piping, valves, hydropneumatic pressure tank, flow meter, and other appurtenances.  
 
Two pumps are provided for redundancy purposes. The pumps will have variable frequency drives to 
maintain a constant discharge pressure under variable head and flow conditions. The Non-Potable Water 
System and appurtenances will be connected to the emergency standby generator system.  
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3.10.4 System Description 
 
Pump Selection 
The Non-Potable Water System will consist of a pre-engineered, prefabricated, skid mounted, variable 
speed pumping system designed for municipal service. Design, fabrication, testing and service shall be the 
responsibility of the pump system manufacturer.  
 
The pump system will include two 10-horsepower (hp) pumps. Each pump will be rated for 100 gallons per 
minute (gpm) at 231 feet Total Dynamic Head (TDH). The pumps will have variable frequency drives to 
maintain a constant pressure set point, Operator adjustable. 
 
Non-Potable Water Hydropneumatic Tank 
The new Non-Potable Water System will include a hydropneumatic tank to reduce the number of pump 
cycles as Process Areas intermittently demand water. The vertical multi-stage centrifugal pumps, with 
variable frequency drives, are typically designed to allow twenty cycles per hour. However, for better 
long-term performance, reducing the number of pump cycles is advised. The hydropneumatic tank will be 
sized based on anticipated demands from the process equipment.  
 
Non-Potable Water Tank 
The new Non-Potable Water System will be located immediately downstream of the UV disinfection 
system, and prior to the effluent storage ponds. A non-potable water tank is included to provide effluent 
storage to facilitate continuous access of non-potable water for conveyance by the pumping system. The 
non-potable water tank will be designed adjacent to the Sequencing Batch Reactor (SBR) structure, and 
will share a common wall. 
 
Effluent from the Ultraviolet (UV) disinfection system will flow by gravity into the non-potable water 
tank and by gravity out of the non-potable water tank. Effluent from the non-potable water tank will 
normally flow to Effluent Storage Pond No. 1, but Operators will have the option of directing flow to 
Effluent Storage Pond No. 2, or directly to the Effluent Pump Station.  
 
The non-potable water tank will be sized to account for intermittent cycling of the SBR. During low flows 
the intermittent nature of the SBR cycling will result in approximately two to three hours between cycles. 
The non-potable water tank will be sized such that the pumps can operate at 100 gpm for a duration of 
three hours. 
 
Force Main 
The new Non-Potable Water System will convey non-potable water to the new Process Areas, and 
connect to the existing non-potable water distribution piping network at the WWTP. Reference drawing 
100-C-7 for the proposed connection point. For backup, the connection to the effluent force main will be 
maintained.  
 
Access 
The Non-Potable Water System will be accessible with suitable space for maintenance activities. The 
non-potable water tank will have access hatches for inspection purposes.  
 
Overflow 
Effluent from the non-potable water tank will directed to one of three locations: Effluent Storage Pond 
No. 1, Effluent Storage Pond No. 2, or directly to the Effluent Pump Station. Electrically actuated valves 
will be used to direct final effluent to the various locations. One electrically actuated valve will always be 
open, thereby allowing flow to exit the non-potable water tank. No overflow piping is necessary.  
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Backup Power 
Backup power, during times of utility power loss, for the new Non-Potable Water System will be fed by 
the new 500 kilowatt (kW) standby generator located at the SBR site. 
 
Flow Meter 
A new magnetic flow meter will be installed, with appropriate setback distances, on the new force main 
associated with the Non-Potable Water System. 
 
3.10.5 Instrumentation, Control, and Measurement 
 
Control of the Non-Potable Water System will be through a new control panel installed adjacent (or on 
the skid) to the Non-Potable Water System. The pump station operation will be designed with a pressure 
transmitter located on the force main, used to activate pump(s) at certain speeds to maintain a certain 
pressure set point.  
 
The control panel will be located underneath a suitable canopy. All alarms and operational data for the 
pump station will be transmitted to the new plant-wide Supervisory Control and Data Acquisition 
(SCADA) system.  
 
The liquid level in the non-potable water tank will be variable based on flows. The liquid level in the non-
potable water tank will be monitored by floats and a level transducer.  
 
3.10.6 Design Issues Yet to Be Resolved 

 
• Electrical design. 

 
• Structural design of the non-potable water tank.  

 
• Non-potable water site piping design.  

 
• Canopy design.  

 
• Non-potable hydropneumatic tank sizing.  

 
• A small dose, two to five milligrams per Liter (mg/L), of sodium hypochlorite may need to be 

injected into the non-potable system on an as needed basis to minimize regrowth of pathogens 
using a chemical metering pump and a drum of sodium hypochlorite. An injection quill with 
isolation valve will be provided for sodium hypochlorite feed on the pump discharge piping.  
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3.10.7 Instrument List 
 
The following table summarizes the instrumentation equipment required for the Non-Potable Water 
System. 
 

TABLE 3.10.7.1 
INSTRUMENTATION LIST FOR NON-POTABLE WATER SYSTEM 

 

1. A backup pressure transmitter will also be provided.  
 

3.10.8 Design Data 
 

TABLE 3.10.8.1 
DESIGN DATA FOR NON-POTABLE WATER SYSTEM 

 
Item Data 
Non-Potable Water System 
     Station Type Duplex 
     Pump Type  Variable Speed Vertical Multi-Stage Centrifugal 
     Total Number of Pumps 2 
     Pump Horsepower 10 HP  
     Pump No. 1 Capacity 100 gpm @ 231 Feet TDH 
     Auxiliary Power New Standby Generator 
     Pressure Transmitter Yes 
Non-Potable Water Tank 
     Volume 20,000 Gallons 
     Level Control Pressure Transducer with Float Backup 
Force Main 
     Type 3” Diameter PVC 
     Air Release Valve Yes 
 

Process Area 810: Non- Potable Water System 

1 PT  Pressure Transducer Tank level transducer. 
2 LSH   Float Tank high-water level. 
3 LSL  Float Tank low-water level. 
4 FE/FIT  Magnetic Flow Meter Totalized non-potable water flow. 
5 PT  Pressure Transmitter1 Pressure transmitter for pump discharge header. 
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 3.11 

Subject: Specific Process Area 900 

 AEROBIC DIGESTION 

Date: June 1, 2021 

Prepared By: Tyler J. Molatore, PE 
  

 

3.11.1 Purpose and Scope 
 
The objectives of the Aerobic Digestion Process Area are the following: 
 

• Provide adequate Aerobic Digester Solids Retention Time (SRT) and air to process the Waste 
Activated Sludge (WAS) from the activated sludge process, Sequencing Batch Reactor (SBR), to 
a Class B biosolid. 
 

• Thicken solids by decanting. 
 

• Provide ability to transfer sludge within various digesters. 
 

• Provide means of removing biosolids for pending dewatering and disposal.  
 

• The Aerobic Digester will be installed in phases, and initially designed for year 2035 design 
loads.  

 
The components in the Process Area include the following: Aerobic Digesters; biosolids transfer pumps; 
blowers (reference Section 4.3) and diffusers; new exposed, buried and submerged air piping; and 
instrumentation and controls. Reference the Biosolids Dewatering Facility (Section 3.12) for information 
pertaining to the dewatering screw press system.  
 
3.11.2 Process Schematics and Plans 
 
A graphic description of the process may be found in the 11 by 17 inch drawing set that accompanies this 
report. Please refer to the Process Area 900 included in the process series. 
 
3.11.3 Design Criteria 
 
The design criteria for the Aerobic Digester and ancillary systems is listed below. 
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Aerobic Digester 
 

• Provide adequate tank volume to allow sixty days SRT for the projected sludge loading for the 
year 2035 (Phase I). 

 
• Minimum 38 percent vector attraction reduction.  

 
• Provide an overflow between basins.  

 
• Provide the ability to sequentially fill digester tanks or fill each digester tank directly from WAS 

pumps. 
 

• Provide adequate air distribution to accomplish mixing and aerobic digestion to produce a 
stabilized biosolids within the design residence time. 

 
• Provide the ability to decant supernatant after settling from any digester basin. Target solids 

concentration within digesters of 1.4 to 2 percent. 
 

• Provide a staff gauge for each basin. 
 

• Have the ability to transfer sludge to any of the digester basins, Biosolids Dewatering Facility, or 
tanker truck loading. 

 
• Provide Dissolved Oxygen / Oxidation Reduction Potential (DO/ORP) probe for process 

optimization and control.  
 

Aeration Blowers 
 

• Provide adequate air to meet the needs of the digesters (1 milligram per Liter (mg/L) DO worst 
case condition, 2 mg/L DO at average operating condition). 

 
• Be able to take any one blower out of service while the other blowers continue to operate; and 

provide adequate air to the sludge to prevent odors. 
 

• Have Variable Frequency Drive (VFD), energy efficient motors. 
 

• Have all blowers (SBR and Aerobic Digester) use compatible parts to minimize the number of 
spare parts stocked on site. 
 

• Provide interconnecting piping so that each blower system can serve any basin. 
 

Controls 
 

• Provide manual or level-based automatic control for operation of biosolids transfer pumps. 
 

• Provide a low-level pump shutoff and high-pressure shutoff for the biosolids transfer pumps. 
 

• Provide process control (DO/ORP) to regulate blower speed for energy efficiency and process 
control. 
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• Integrate system data into plant-wide Supervisory Control and Data Acquisition (SCADA) 
system. 

 
• Include 19-inch Human Machine Interface (HMI) interface on Aerobic Digester control panel.  

 
Table 3.11.3.1 provides the process design parameters. 

 
TABLE 3.11.3.1 

AEROBIC DIGESTER DESIGN PARAMETERS 
 

Parameter Value Units 
Maximum Month Feed Sludge Mass Load (2043) 3,933 lb/d 
Maximum Month Feed Sludge Mass Load (2040) 3,736 lb/d 
Maximum Month Feed Sludge Mass Load (2035) 3,409 lb/d 
Maximum Month Feed Sludge Mass Load (2030) 3,088 lb/d 
Maximum Month Feed Sludge Flow (2043) 55,480 gal/day 
Maximum Month Feed Sludge Flow (2040) 52,703 gal/day 
Maximum Month Feed Sludge Flow (2035) 48,089 gal/day 
Maximum Month Feed Sludge Flow (2030) 43,560 gal/day 
Average Feed Sludge Mass Load (2043) 2,488 lb/d 
Average Feed Sludge Mass Load (2040) 2,363 lb/d 
Average Feed Sludge Mass Load (2035) 2,156 lb/d 
Average Feed Sludge Mass Load (2030) 1,953 lb/d 
Average Feed Sludge Flow (2043) 35,096 gal/day 
Average Feed Sludge Flow (2040) 33,339 gal/day 
Average Feed Sludge Flow (2035) 30,413 gal/day 
Average Feed Sludge Flow (2030) 27,550 gal/day 
Feed Sludge Concentration 8500 mg/L 
Feed Sludge % VS 80%  
Digester Solids Concentration 1.4 to 2%  

 
3.11.4 System Description 
 
General 
The Aerobic Digester receives WAS (secondary sludge) from the submersible SBR WAS pumps (one 
WAS pump per SBR basin) located within the SBR. Reference the SBR section for additional information 
regarding the WAS pumps. The Aerobic Digester will be designed to operate in series or parallel. A 3-inch 
WAS line will be installed from the SBRs to convey WAS to each basin of the Aerobic Digester. Sludge 
within the digester cells can be sequentially transferred to subsequent basin, or sent to the biosolids screw 
press. Solids within the Aerobic Digester are held for sixty days SRT, whereby they undergo endogenous 
respiration, nitrification, and denitrification. Raw sludge must, in general, be held for sixty days SRT to 
meet treatment objectives. For sludge to be converted to biosolids, it must be treated for sixty days at a 
water temperature of 15 degrees Celsius (deg C).  
 
Air is added for mixing and to provide oxygen to microorganisms. The Aerobic Digester will be designed 
to allow periodic or continuous aeration. In general, periodically the Operator will turn the air off to a 
basin and allow it to settle. After the solids settle, the decanting mechanism in the basin will be lowered to 
allow the liquid supernatant to drain to the Transfer Pump Station for further treatment within the SBR. 
After decanting is completed, the air will then be reintroduced to the basin. Solids within Basin No. 2 will 
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reach a point where minimal settling occurs when the air is turned off. The biosolids will then be pumped 
to the dewatering screw press system. 
 
NFPA 820 Classification 
The Aerobic Digester Process Area is an unclassified area. 
 
Blowers 
For Phase I, two new 100 horsepower (hp) blowers with VFD controls will be installed in the new 
Aerobic Digester Building. Space (and necessary piping) will be allocated in the building for an 
additional blower, to be installed in the future when loads necessitate additional tankage. Since mixing 
energy controls the process, Dyer is in the process of reducing the blower size and using mechanical 
mixers. Preliminarily this reduces the blowers to 50 hp each.  
 
Ultimately, each digester tank (No. 1, 2, and 3) will have a dedicated blower, and the air-lines will be 
interconnected to allow delivery of air by any of the blowers, so that all digesters will have air in the 
event of a blower failure. The VFDs will be used to control the airflow to the system to minimize energy 
consumption. Each Aerobic Digester basin will have DO/ORP probes to automatically adjust airflow 
based upon target setpoints. All to reduce energy consumption and for process control purposes.  
 
Biosolids Transfer Pumps 
The biosolids transfer pumps are designed to convey solids sequentially through the basins. There will be 
a total of two biosolids transfer pumps for Phase I. An additional pump will be added for Phase II. The 
transfer pumps will be able to be controlled from the Aerobic Digester Control Panel, or local HAND-
OFF-AUTO (HOA) switches located in the field at each transfer pump. 
 
A low-level float switch in each tank will turn off the transfer pump if fluid levels dropped below 
Operator set points. A high-level float in each basin would turn off the transfer pump if the level in the 
tank exceeds the preset high-water level. The pumps will include a common high-pressure pump shutoff 
switch.  
 
Decanters 
Each tank has a swivel joint decanter which is used for decanting, to accomplish solids thickening. The 
pipe may be lowered or raised to the selected elevation. In general, the total drawdown cannot exceed 
approximately six feet. In the fully parked (upright) position, each decanter also acts as an automatic 
overflow to the Transfer Pump Station. A plug valve on the swivel joint decant piping allows the 
Operator to manually adjust the flow rate from each swivel joint decanter. 
 
Flow Measurement 
A magnetic flow meter will be installed on the main biosolids influent line to the screw press, for 
recording biosolids flow to the screw press. Reference the biosolids dewatering section for additional 
information. Another magnetic flow meter will measure the waste activated sludge transferred. Reference 
the SBR section for additional information.  
 
Aerobic Digester Drains 
The Aerobic Digester basins can be drained for cleaning and maintenance through mud valves located at 
the bottom of each basin. The valve allows the basin contents to be drained back to the Transfer Pump 
Station. 
 
Access Manways 
Each Aerobic Digester basin will include an access manway at ground level to facilitate access into the 
basins for maintenance purposes.  
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Non-Potable Water Stations 
Two Non-Potable Water Stations will be included at the elevated walkways of the Aerobic Digester.  
 
Safety 
Flotation life-rings will be provided along all walkways at the Aerobic Digester.  
 
Aerobic Digester Design Data 
Aerobic Digester design data is provided in the following table. 
 

TABLE 3.11.4.1 
AEROBIC DIGESTER DESIGN DATA  

 
Item Data 
Type Aerobic Digester 
Number of Basins (Phase I) 2 
Number of Basins (Phases I + II) 3 
SRT (Days) 60 
Total Volume Phase I (Gal) 800,000 
Total Volume Phases I + II (Gal) 1,200,000 
Basin Dimensions  
 Basin Length (ft) 118.6 
 Basin Width (ft) 25.05 
TWL (ft) 18 
 
WAS Flow Meter 
 Type Magnetic 
 Diameter (Inches) 4 
 Number 1 
 Capacity (gpm) 27.7 to 1,100.7 
 
Aeration System 
 Diffusers Coarse Bubble 
 No. Diffusers/Basin 68 
 
Blowers 
 Number (Phase I) Two (Two Duty) 
 Number (Phases I+II) Three (Three Duty) 
 Type Positive Displacement with VFDs 
 Capacity (SCFM at 8.5 psig) 1,360 
 Horsepower, EA 100 
 Control DO/ORP Paced 
 
Dissolved Oxygen and ORP Analyzers 
 Type Probe and Transmitter 
 Number 2 (1 Per Basin) 
 
Transfer Pumps 
 Type Rotary Lobe 
 Number 2 (1 Per Basin) 
 Horsepower, EA 5 
 Capacity (gpm) 220 gpm 
 
Decanter 
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Item Data 
 Type Variable Level 
 Number 2 (1 Per Basin) 
  
Level Transmitters 
 Type Pressure Transducer 
 Number 2 (1 Per Basin) 
  
Level Switches 
 Type Float 
 Number 2 Per Basin 
 Low Level 1 Per Basin 
 High Level 1 Per Basin 
  
Staff Gauges 
     Number 2 (1 Per Basin) 

 
3.11.5 Instrumentation, Controls, and Measurement 
 
Influent sludge enters the digester tanks through a WAS pump pipe header from the SBR. The WAS 
header will contain valves, allowing the Operator to feed any of the digester tanks, however, tank No. 1 is 
the normal tank used for WAS feed. The design will include necessary piping and valving to convey 
WAS to the third aerobic digestion tank to be installed as part of Phase II improvements.  
 
Aeration System  
Each digester basin has an air diffuser system. Air control is provided by a manual valve on each drop 
pipe and through use of the blower VFDs.  
 
At full build-out, three positive displacement blowers provide the air supply to the process. The discharge 
of each blower is designed separately to the Aerobic Digester basins. If all basins are full then all blowers 
require simultaneous operation. Under normal operation, Blower No. 1 feeds Digester Basin No. 1. 
Blower No. 2 feeds Digester Basin No. 2. Blower No. 3 feeds Digester Basin No. 3. In the event of a 
blower being out of service, manual butterfly valves on the air header will allow air to be supplied to 
other basins as needed. Reference the process schematics for additional details.  
 
Controls for the blowers are controlled by the Aerobic Digester control panel, which communicates with 
the SBR control panel and SCADA system. The SBR and Aerobic Digester system will be supplied by 
the same manufacturer for system responsibility purposes. The front of the control panel will contain a 
green light for blower ON and a red light for blower FAULT. HAND-OFF-AUTO switches are provided 
on the panel for each blower. Each position of the HOA switch results in the following operation of the 
blower: 
 

TABLE 3.11.5.1 
HOA OPERATION 

 
Item Operation 
HAND Blower runs continuously. 
OFF Blower remains off. 
AUTO Blower operates per programming. 
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If a blower fails, an alarm signal is sent to the Aerobic Digester control panel, the SBR control panel, and 
SCADA system. 
 
Indicator lights for running and alarm for each blower are located on the front of the Aerobic Digester 
control panel. 

 
At full build-out, the Aerobic Digester control panel also contains controls for the three biosolids transfer 
pumps. The front of the control panel will contain a green light for pump ON and a red light for pump 
FAULT. The control system will allow the Operator to set start and stop points of the basin for which the 
pump will be pumping to, and allow for shutoff of the pumps based on level transducer input. Low level 
in the basin shall also shutoff the pump. In the event of a pressure transducer being out of service, the 
pumps shall have the ability to operate off of backup floats. The SCADA system shall also show all 
alarms of the pumps. 

 
Each biosolids transfer pump will have a local control station and disconnect panel located adjacent to 
each pump. The local control station shall contain a HOA switch for the pump.  

 
A common high-pressure shutoff switch shall be provided with each pump to prevent over pressurizing 
the transfer piping in the event of a valve being closed. 
 
Aerobic Digester Level Sensors 
Each Aerobic Digester basin will have a submersible level transducer. The level transducer will transmit 
data to the Aerobic Digester control panel, SBR control panel, and SCADA system. Each basin will also 
have two floats. One float is a high-level float, which will signal an alarm condition and prevent 
additional flow from entering the tank from the WAS pumps. Each basin will also have a low-level alarm 
float.  
 
Aerobic Digester Dissolved Oxygen and ORP Sensors 
Each Aerobic Digester tank will include a DO/ORP sensor and adjacently mounted transmitter. The 
DO/ORP will relay a 4 to 20 milliampere (mA) signal to the Aerobic Digester control panel and SCADA 
system. The DO/ORP input will be used to automatically adjust air flow.  
 
Flow Measurement 
A 4-inch diameter magnetic flow meter will be installed on the main biosolids influent line to the screw 
press, for recording biosolids flow to the dewatering screw press. The magnetic flow meter will be 
designed and installed with suitable setback distances pre and post the flow sensor. Reference the 
Biosolids Dewatering (Section 3.12) for additional information.  
 
3.11.6 Design Issues Yet to Be Resolved 
 
A listing of the issues yet to be resolved is provided below.  
 

• Biosolids transfer pump sizing.  
 

• Instrumentation and process control strategies.  
 

• Decanting options.  
 

• Structural design of structure.  
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• Electrical design of equipment.  
 

• Piping considerations for third biosolids transfer pump. 
 

• Mixer options to reduce blower size.  
 

• Addition of an independent screw press feed pump for operational simplicity.  
 

3.11.7 Instrument List 
 
An instrument list for the Aerobic Digestion System is provided in Table 3.11.7.1. 
 

TABLE 3.11.7.1 
INSTRUMENTATION LIST FOR AEROBIC DIGESTION 

 
Process Area 900: Aerobic Digestion 

Aerobic Digester Basins, Typical Each 
1 LSH  Float Basin high water level, typical each basin. 
2 LSL  Float Basin low water level, typical each basin. 
3 PIT  Pressure Transmitter Discharge pressure, biosolids transfer pump. 
4 PG  Pressure Gauge Suction and discharge pressure, typical each transfer pump. 
5 DO/ORP  DO/ORP Probe DO and ORP sensor, typical each basin. 
6 PT  Pressure Transducer Level transducer, typical each basin. 

Aerobic Digester Blowers, Typical Each 
1 TIT  Temperature Sensor Temperature of each blower, typical each.  
2 PG  Pressure Gauge Pressure gauges each blower.  
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 

Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 3.12 

Subject: Specific Process Area 920 

 BIOSOLIDS DEWATERING FACILITY 

Date: June 25, 2021 

Prepared By: Ryan Quigley, P.E. 

  

 

3.12.1 Purpose and Scope 
 
The objectives of the biosolids dewatering Process Area is used to decrease the total volume and moisture 
content of the biosolids, reducing the required cake storage space and the number of trips eventually 
necessary to haul biosolids to a landfill for disposal.  
 
The components in this Process Area include the following: biosolids transfer pumps, biosolids screw 
press; macerator; instrumentation and controls; and other ancillary equipment. 
 
3.12.2 Process Schematics and Plans 
 
A graphic description of the process may be found in the 11 by 17 inch drawing set that accompanies this 
report. Please refer to Process Area 920 drawings included in the process section. 
 
3.12.3 Design Criteria 
 
The biosolids handling system will be designed to meet the following general criteria: 
 
Biosolids Macerator 

 
• Install a new macerator on the influent biosolids to the screw press to reduce the potential for 

material to negatively impact screw press system performance.  
 

• Macerator shall activate after flow is registered with the biosolids flow meter.  
 

• Provide ability to bypass macerator for maintenance, if necessary.  
 

Biosolids Dewatering 
 

• Provide a screw press for dewatering 1.4 to 2 percent biosolids to 14 percent to 18 percent total 
solids. 
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• Have the ability to store and distribute the cake into a dumpster or the bed of a standard ten-yard 
capacity dump truck for disposal. 
 

• Have the ability to capture pressate and wash water for return to the liquid stream via the Transfer 
Pump Station. 

 
• Dewatering screw press system should be capable of being converted to Class A components in 

the future. Dewatering screw press area will be designed to accommodate future equipment, 
including control panels and electrical provisions.  
 

• The screw press system should take into consideration the expansion to the Aerobic Digester and 
addition of another biosolids transfer pump. 
 

• Provide polymer make-down system and flocculation tank to aid in biosolids dewatering.  
 

• Provide an area for chemical storage and ensure proper accessibility and delivery considerations.  
 

• Provide access walkways for easier access to equipment for inspection and maintenance 
purposes. 

 
Controls and Instrumentation 

 
• Provide a dewatering screw press control panel.  

 
• Provide a macerator control panel. 

 
• Provide manual or level based automatic control for operation of biosolids transfer pumps. 

 
• Provide a low-level pump shutoff and high-pressure pump shutoff for the biosolids transfer 

pumps. 
 

• Provide a magnetic flow meter for measuring and logging biosolids sent to the dewatering screw 
press.  

 
Miscellaneous 

 
• Provide a sink and eye wash for safety purposes.  

 
• Include utility wash down station(s) within the facility to facilitate maintenance activities.  

 
• Dewatering screw press area should be enclosed and insulated with necessary heaters for 

temperature control.  
 

• Potable water backflow preventer for water delivered to polymer make-down system. 
 
The following codes and standards apply to this Process Area: 
 

• National Fire Protection Association (NFPA) 820: Standard for Fire Protection in Wastewater 
Treatment and Collection Facilities.  
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• US Occupational and Safety Health Administration (OSHA). 
 
Table 3.12.3.1 provides the process design parameters for the dewatering screw press system, based on a 
38 percent reduction in Volatile Suspended Solids (VSS) in the Aerobic Digester. 
 

TABLE 3.12.3.1 
SCREW PRESS DESIGN PARAMETERS 

 
Parameter Value Units 
Maximum Month Biosolids Mass Load (2043) 2,754 lb/d 
Maximum Month Biosolids Mass Load (2040) 2,616 lb/d 
Maximum Month Biosolids Mass Load (2035) 2,386 lb/d 
Maximum Month Biosolids Mass Load (2030) 2,162 lb/d 
Average Biosolids Mass Load (2043) 1,742 lb/d 
Average Biosolids Mass Load (2040) 1,654 lb/d 
Average Biosolids Mass Load (2035) 1,509 lb/d 
Average Biosolids Mass Load (2030) 1,367 lb/d 
Feed Sludge Concentration 14,000 to 20,000 mg/L 

 

3.12.4 System Description 
 
General 
The biosolids dewatering system is provided to reduce the disposal costs of the finished biosolids product. 
The dewatering system consists of a macerator, flow meter, polymer injection system, flocculator, screw 
press, screw conveyor, and other ancillary equipment.  
 
 

FIGURE 3.12.4.1 
SCREW PRESS SYSTEM 
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FIGURE 3.12.4.2 
DEWATERING PROCESS 

 

 
 
The dewatering equipment will be located in a new Biosolids Dewatering Facility located to the east of 
the Aerobic Digester. The new Biosolids Processing Facility will consist of a biosolids screw press room 
and a cake storage area.  
 
Digested biosolids are conveyed from the Aerobic Digester to the dewatering screw press with the 
biosolids transfer pumps. Biosolids transferred are first conveyed to a magnetic flow meter and macerator 
to chop the incoming biosolids. Bypass piping with isolation valves allows Operation Staff to isolate the 
macerator or flow meter for maintenance, if required.  
 
After the macerator and flow meter, polymer is introduced to the biosolids and the mixture is conveyed to 
the flocculation tank. The flocculation tank provides mixing to adequately floc the solids. Biosolids from 
the flocculation tank are then conveyed to the biosolids screw press for dewatering. Biosolids are 
dewatered in the screw press to approximately 14 to 18 percent total solids.  
 
The resulting cake will be delivered to a new holding area adjacent to the biosolids dewatering screw 
press area. A new concrete slab and a roof system will be constructed for the holding area. Pressate from 
the dewatering unit and wash water will be collected in drains under the press and gravity flow to the 
existing Transfer Pump Station wet well where it will be pumped to the SBR. 
 
Various dewatering screw press sizes were analyzed to determine the anticipated run-time per week. 
Based on year 2043 solids loads, the maximum month and annual average biosolids loads from the 
Aerobic Digester are 2,754 pounds per day (lb/d) and 1,742 lb/d, respectively. Dewatering screw presses 
ranging in capacity from 360 pounds per hour (lb/hr) to 500 lb/hr were evaluated. Ultimately a screw 
press with an average capacity of 400 lb/hr and a maximum throughput capacity of 480 lb/hr was 
selected. The anticipated run-time per week, based on maximum month loads and annual average loads, is 
approximately forty hours per week and thirty hours per week, respectively. The capacity of the proposed 
screw press is summarized in Table 3.12.4.1. 
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TABLE 3.12.4.1 
DEWATERING SCREW PRESS CAPACITY (SHX-900) 

 
Capacity Capacity % TS Flow 

lb/hr lb/d %  gpm 
400 9,600 1 80 
400 9,600 1.5 53 
400 9,600 2 40 
480 11,520 1 96 
480 11,520 1.5 64 
480 11,520 2 48 

 
The biosolids transfer pumps will be sized to achieve a flow rate between 40 gallons per minute (gpm) 
and 100 gpm. The biosolids transfer pumps will include a Variable Frequency Drives (VFDs) in the screw 
press control panel to reduce the frequency of the motor to achieve the necessary turn-down.  
 
The proposed screw press is model number SHX-900, as manufactured by FKC, Inc. The screw press is 
Class A compatible. 
 
NFPA 820 Classification 
The biosolids dewatering area is an unclassified area.  
 
Disposal 
The City will have several options for dewatered cake disposal once the improvements are completed. 
Initially, the City intends to transport the dewatered cake to a landfill for disposal.  
 
Biosolids Dewatering Facility 
A new Biosolids Dewatering Facility will be constructed. The building will consist of a screw press room 
with overhead door access. The room will include electric heaters, and be insulated (R-21 walls, R-28 
ceiling).  
 
3.12.5 Instrumentation, Controls, and Measurements 
 
The screw press and conveyor will have a HAND-OFF-AUTO switch located on the front of the screw 
press control panel. Each position results in the following operation of the equipment. 
 

TABLE 3.12.5.1 
HOA OPERATION 

 
Item Operation 
AUTO Pumps, floc tank, polymer system, screw press, conveyor run as programmed. 
OFF Unit remains off.  
HAND Screw press, or other device, operates.  

 
The unit shall will a torque sensor for monitoring an overloading condition. If a jam or overload condition 
exists in the conveyor or screw press, the unit will automatically turn off and send an alarm signal to the 
control panel and Supervisory Control and Data Acquisition (SCADA) system. 
 
A magnetic flow meter will measure biosolids conveyed to the screw press and convey the data to the 
screw press control panel and SCADA system.  
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To ensure proper lubrication, the macerator will initiate operation after the biosolids magnetic flow meter 
registers flow for a period specified by the biosolids manufacturer.  
 
The screw press control panel contains run time meters and start event counters for the screw press. This 
information is sent to the SCADA system where it is recorded, trended, logged, displayed, and stored. 
 
The polymer make down system control panel contains a polymer flow digital readout. This information 
is sent to the SCADA system where it is recorded, trended, logged, displayed, and stored. 
 
The unit will not automatically restart after a power failure. 

 
Low liquid level sensors in each basin of the Aerobic Digester will trigger the transfer pump to shutoff, 
preventing damage to the pump. An alarm will be triggered in this situation.  
 
The biosolids transfer pumps will have a pressure sensor and transmitter on the main header. If the 
pressure exceeds a set point, as defined by the pump manufacturer, pump operation will be terminated and 
an alarm condition will be activated and transmitted to the SCADA system.  
 
3.12.6 Design Issues Yet to Be Resolved 
 

• Cake storage area requirements.  
 

• Biosolids transfer pump phasing considerations.  
 

• Biosolids transfer pump sizing.  
 

3.12.7 Instrument List 
 

TABLE 3.12.7.1 
INSTRUMENT LIST FOR BIOSOLIDS DEWATERING FACILITY 

 
Process Area 920: Biosolids Dewatering 

Screw Press and Conveyor 
1 FE/FIT  Magnetic Flow Meter Totalized biosolids flow.  
2 SV-1  Screw press solenoid valve. Wash water delivery. 
3 SV-2  Screw press solenoid valve. Wash water delivery. 
4 SV-3  Screw press solenoid valve. Wash water delivery. 
5 PT  Level Transmitter Flocculator high level probe.  
6 MT  Conveyor motion detector. Detect motion on conveyor.  

Screw Press Feed Pump 
1 PIT  Pressure Transmitter Discharge pressure, typical each transfer pump. 
2 PG  Pressure Gauge Pump header discharge pressure. 
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3.12.8 Design Data 
 

TABLE 3.12.8.1 
DESIGN DATA FOR BIOSOLIDS DEWATERING FACILITY 

 
Item Data 
Biosolids Screw Press 
 Type Screw Press 
 Number 1 
 Capacity (Average) 400 lb/hr 
 Capacity (Maximum) 480 lb/hr 
 Screw Press Motor 5 hp with VFD 
 Cake Solids Content 14 to 18% 
 Polymer Feed Capacity (GPH) 5  
 Polymer Feed Pump ½ hp 
 
Biosolids Flow Meter 
 Type Magnetic 
 Diameter (Inches) 4 
 Number 1 
 Capacity (gpm) 27.7 to 1,100.7 
 
Biosolids Transfer Pumps 
 Type Rotary Lobe 
 Number 2 (+1 Future) 
 Horsepower, EA 5 
 Capacity (gpm) 110 
 
Macerator 
 Type Macerator 
 Number 1 
 Diameter (Inches) 4 
 Capacity (gpm) 110  
    Macerator Motor 3 hp  
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Section 4 – Facilities Design 
 
This section discusses the findings of the geotechnical investigation, construction and operation of the 
new Sequencing Batch Reactor (SBR) Building and Aerobic Digester Building. The Biosolids 
Dewatering Facility is summarized in Section 3.12. These facilities and the geotechnical report, shown in 
the table below, are described in design memoranda that follow.  
 

TABLE 4.0.0.1 
FACILITY DESIGN 

 

Description 
Design 

Memorandum 
Number 

 
Process Area1 

Geotechnical Considerations 4.1  

New SBR Building 4.2 520 

New Aerobic Digester Building 4.3 910 
1 These numbers represent an indexing system that is used in the project drawings. 
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 4.1 

Subject: GEOTECHNICAL CONSIDERATIONS 

Date: August 9, 2021 

Prepared By: Ryan Quigley, P.E. 
  

 

4.1.1 Introduction 
 
During late July 2021, Foundation Engineering, Inc. conducted field explorations of the Wastewater 
Treatment Plant (WWTP) project site. In August 2021, The Dyer Partnership received a Geotechnical 
Investigation Report and Seismic Hazard Study discussing the field investigation, analysis, geotechnical 
design criteria, and construction recommendations. This section summarizes major points of the report. A 
copy of the geotechnical report is provided under separate cover.  
 
The areas of discussion are the following: site conditions, subsurface conditions, and geotechnical design 
and construction recommendations. 
 
4.1.2 Plans and Schematics 
 
The 11 by 17 inch drawing set that accompanies this report contains a graphic description of the plant site 
upgrades.  
 
4.1.3 Site and Subsurface Conditions 
 
Plant Site 
The existing WWTP property is approximately 58 acres. Of the 58 acres, the existing Wastewater 
Treatment Plant takes up an area of 35 acres. This area is fully fenced and is a combination of Operations 
/ Lab Building, pavement, lagoons, and agricultural land. An 11-acre section to the south of the existing 
treatment facility has been left undeveloped for possible future expansion. The lay of the land is 
characterized by a gentle slope to the northwest, with surface elevations ranging from 288 to 328 feet. 
 
Six exploratory boreholes (BH-1 through BH-6) were completed during Phase I. BH-1 and BH-2 were 
drilled at the proposed south improvement site located south of Lagoon No. 1 on November 23, 2020. 
BH-3 and BH-4 were drilled at the proposed northeast improvement site located northeast of Lagoon No. 
2 on December 21, 2020. BH-5 was drilled on top of the existing berm in the vicinity of the planned 
Sequencing Batch Reactor (SBR) location on February 5, 2021. BH-6 was drilled in the footprint of the 
Aerobic Digester on April 23, 2021. The borings were drilled using truck and track-mounted drill rigs. 
BH-3 and BH-4 were completed using hollow-stem auger drilling methods. The borings are summarized 
as follows: 
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BH-1. Located to the southwest corner of the property south of Lagoon No. 1. BH-1 was drilled to a 
depth of 30.3 feet and encountered medium dense, medium plasticity clay to ±7 to 8 feet. The clay is 
underlain by dense, medium plasticity clayey sand to ±14.0 feet, followed by fine to medium sand, fine to 
coarse subrounded gravel. Dense silty gravel was encountered at ±14.0 feet. The gravel is underlain by a 
layer of scattered cobbles (3 to 6 inches in diameter) at ±17.5 feet. From ±20 feet the dense silty gravel 
becomes very dense to the bottom of the boring, elevation (±El. 293.1).  

 
BH-2. Adjacent to BH-1 but slightly to the east. BH-2 was drilled to a depth of 31.3 feet and encountered 
soft silty clay with scattered organics, medium plasticity, and fine roots at ±1 foot. The clay is underlain 
by dense, medium plasticity clayey sand to ±10.0 feet, followed by gravelly dense clayey sand. Very 
dense silty gravel along with medium plasticity silt and fine to coarse sand was encountered from ±15 to 
20.0 feet. The gravel, silt and sand is underlain by silty sand with some gravel from ±20.0 feet (±El. 
313.9) to ±31.3 feet (±El. 292.7, the bottom of the boring). 

 
BH-3. Located at the northeast part of the property northeast of Lagoon No. 2. BH-3 was drilled to a 
depth of 30.5 feet and encountered soft to stiff, medium plasticity clayey silt with scattered organics and 
fine sand to ±16.3 feet. The silt is underlain by very dense silty gravel to ±20.0 feet, followed by very 
dense silty gravelly sand to ±25.0 feet. Very dense silty sandy gravel was encountered from ±25.0 feet 
(±El. 290.2) to ±30.5 feet (±El. 284.7, the bottom of the boring). 

 
BH-4. Adjacent to BH-3 but slightly to the southeast. BH-4 was dug to a depth of 30.6 feet and 
encountered soft to medium stiff, medium plasticity, clayey silt along with stiff sandy clayey silt at ±10.0 
feet. The silt is underlain by stiff, low plasticity, silt with trace sand and organics to a depth of ±12.5 feet. 
Below the silt is a layer of medium stiff to stiff clayey silt to ±17.0 feet. Very dense, medium to high 
plasticity, silty sandy gravel was encountered from ±17.0 feet (±El. 296.7) to ±30.6 (±El. 283.1, the 
bottom of the boring). 

 
BH-5. Located on the west side of the proposed SBR fill. BH-5 was drilled at the top of the existing 
lagoon berm at a surface elevation of ±El. 318. The drilling encountered fill to ±20.5 feet (±El. 297.5). 
The fill includes ±12 inches of silty crushed rock underlain by medium stiff, medium plasticity clayey silt 
with trace to some gravel to ±10 feet and stiff, medium plasticity silty clay from ±10 to 20.5 feet. The fill 
is underlain by alluvium to ±33.4 feet (±El. 284.6), the maximum boring depth. The alluvium includes 
stiff, medium plasticity silty clay to ±22.5 feet, very dense clayey gravel with some sand from ±22.5 to 
32.5 feet, and very dense silty sandy gravel from ±32.5 to 33.4 feet. 
 
BH-6. Located on the west side of the proposed Aerobic Digester. BH-6 was drilled within the footprint 
of Aerobic Digester at a surface elevation of ±El. 300.5. The drilling encountered ±8 inches of silty 
crushed rock (fill) underlain by alluvium to ±40.8 feet (±El. 259.7), the maximum boring depth. The 
alluvium includes stiff to very stiff, medium plasticity clayey silt to ±8.5 feet, predominantly very dense 
clayey gravel with some sand from ± 8.5 to 20 feet, and very dense silty sandy gravel from ±20 to 40.8 
feet. 
 
During the field investigation groundwater was not encountered suggesting the static water table was 
deeper than 30 feet (±El. 293) at the time of drilling. 
 
4.1.4 Design and Construction Recommendations 
 
General Earthwork and Materials 
Select Fill should consist of ¾ to 1 inch minus, clean (less than five percent passing the #200 U.S. Sieve), 
well-graded crushed gravel or rock. A material gradation should be provided for approval prior to 
delivery to the site.  
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Granular Site Fill as defined in this report should consist of 3 or 4-inch minus, clean, (i.e., less than five 
percent passing the #200 U.S. Sieve), well-graded crushed rock. A material gradation should be provided 
to the Geotechnical Engineer for approval prior to delivery to the site.  
 
Stabilization Rock should consist of 6-inch, clean, open-graded, angular, crushed rock, jaw run, or riprap. 
The Geotechnical Engineer will be provided an opportunity to review the intended fill for approval, prior 
to delivery to the site.  
 
The Separation Geotextile should be a woven or non-woven geotextile with strength properties meeting 
the requirements of an American Association of State Highway and Transportation Officials (AASHTO) 
M 288-17 Class 2 geotextile. The geotextile should have hydraulic properties meeting the requirements of 
AASHTO M 288-17 with a minimum permittivity of 0.1 sec-1 and an apparent opening size of less than 
0.6 mm.  
  
The Separation Geotextile should be laid smooth, without wrinkles or folds, in the direction of 
construction traffic. Overlap adjacent rolls a minimum of two feet. Pin fabric overlaps or place the Select 
Fill in a manner that will not separate the overlap during construction. Seams that have separated will 
require removal of the Select Fill to establish the required overlap. 
 
Compact the granular fill in loose lifts not exceeding 12 inches. Thinner, ±6 to 8-inch thick lifts will be 
required if light or hand-operated equipment is used. Use only hand-operated equipment to compact fill 
within five feet of walls. Compact the fill to a minimum of 95 percent relative compaction. The maximum 
dry density of American Society for Testing and Materials (ASTM) D 698 should be used as the standard 
for estimating relative compaction. 
 
Field density tests should be run frequently to confirm adequate compaction of the imported granular fill. 
Granular fill that contains aggregates too coarse for density testing should be proof-rolled using a loaded 
±10-yd3 dump truck or other approved heavy construction vehicle. Efficient compaction of the section 
should be evaluated by a Foundation Engineering representative. Areas of pumping or deflection 
observed beneath the truck wheels should be reworked or over excavated and replaced with additional 
compacted Select Fill, Granular Site Fill, or Stabilization Rock and proof-rolled again.  
 
Shoring for utility trenches and temporary excavations should conform to Oregon Occupational Safety 
and Health Administration regulations (OSHA, 2011). An OSHA Type B soil is appropriate for the stiff 
fine-grained soils, assuming construction occurs during dry weather. This soil may degrade to an OSHA 
Type C soil when exposed to sustained wet weather or in the presence of groundwater. The deeper, 
coarse-grained soil corresponds to an OSHA Type C soil. Worker’s safety in trenches or excavations is 
the sole responsibility of the Contractor.  
 
The Contractors bidding on this project will be provided with a copy of the geotechnical report to review 
site conditions and recommendations for site preparation and foundation construction. The geotechnical 
engineer will be provided an opportunity to meet with the selected Contractor prior to construction to 
discuss the site conditions and the Contractor’s approach to the work. 
 
SBR / Auxiliary Structures - Dewatering and Site Preparation 
Construction of the SBR site area will require a temporary dike. First, Lagoon No. 2 will be lowered to a 
minimum operational depth of ±4 to 5 feet or as required by the City of Molalla.  
 
Install a relatively water-tight cofferdam system around the footprint of the SBR platform. 
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Dewater inside the cofferdam to the extent practical. Dewatering may require the excavation of several 
shallow sump pits and installation of pumps to lower the water below the surface of the organic debris 
accumulated in the bottom of the lagoon. The sump pits should terminate above the underlying gravel 
stratum. 
 
Excavate and remove all organic matter and debris accumulated in the bottom of the lagoon. It should be 
assumed an excavator equipped with a smooth-edged bucket will be needed to remove the lagoon debris.  
Even with dewatering, the lagoon bottom will likely be too soft to support trucks and/or conventional 
earthmoving equipment. Temporary haul roads constructed using Stabilization Rock may be needed to 
provide access.  
 
The excavation should remove the unsuitable debris and terminate on firm, native soil. The thickness of 
the unsuitable debris is not known. The excavation depths required to remove the unsuitable debris should 
be confirmed by a Foundation Engineering representative during construction. Haul all excavated 
material from the site. No excavated material should be reused as site fill.  
 
The existing berm slopes should be stripped of vegetation and organic matter prior to placing new fill.  
 
If standing water remains in the excavation, Stabilization Rock may be used for the initial fill to raise the 
site above the water level. The initial Stabilization Rock should be spread and tracked in place using a 
dozer. At least 2 feet of Stabilization Rock should cover the subgrade prior to allowing compaction 
equipment on the fill.  
 
Construct the SBR platform using Granular Site Fill, Select Fill, or combination thereof. The platform 
should be capped with a minimum of 12 inches of Select Fill.  
 
The exterior portion of the SBR platform should be constructed using 2.5:1 Horizontal:Vertical (H:V) or 
flatter slopes.  
 
Immediately following construction of the platform, we recommend installing a series of survey hubs on 
the top of the platform. The elevations of the hubs should be measured daily for a period of one to  
two weeks prior to the start of foundation construction to determine the magnitude and rate of settlement 
due to the weight of the structural fill. Foundation construction should be delayed until settlement slows 
to an acceptable rate (to be determined in consultation with Foundation Engineering).  
 
Excavate for the SBR mat foundation and auxiliary structure’s mat foundations / concrete slab. The depth 
should accommodate a minimum 12-inch thick building pad consisting of Select Fill. Areas of loosened 
or disturbed granular foundations soils should be compacted prior to backfilling. 
 
Excavate for the spread footings supporting auxiliary structures. The depth should accommodate a 
minimum of 6 inches of Select Fill beneath the footings. Areas of loosened or disturbed granular 
foundations soils should be compacted prior to backfilling. 
 
SBR / Auxiliary Structures - Foundation Design 
Design the mat foundation and spread footings using an allowable bearing pressure of 4,000 lb/ft2 (psf). 
This value may be increased by one-third for transient (seismic and wind) loading. This value assumes the 
footings will be constructed on a minimum of 6 inches of Select Fill and the mats will be constructed on 
minimum of 12 inches of Select Fill underlain by structural fill.  
  
Assume a total settlement of ±1½ inch at the center of the SBR and ±1 inch at the corners due to the 
weight of the structural fill and SBR structure. Half of this settlement is anticipated to occur during site 
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grading. The remaining settlement will occur post-construction. Differential settlement across the mat 
may be assumed to be approximately half of the estimated total settlement.  
 
Assume up to ±1 inch of settlement for the auxiliary structures. Half of this settlement is anticipated to 
occur during site grading. The remaining settlement should occur post-construction.  
 
Use a coefficient of friction of 0.5 to calculate the sliding resistance of footings and mat foundations 
bearing on compacted Select Fill.  
 
Use an allowable passive resistance of 220 lb/ft3 (pcf) for calculating the passive resistance of the 
footings. This value assumes the foundations are backfilled with compacted Select Fill.  
 
Use a modulus of subgrade reaction, ks, of 250 lb/in3 (pci), for the design of mat foundations and concrete 
slabs. Reinforce the slabs to reduce cracking and warping. Rebar, instead of wire mesh, is recommended.  
 
Provide a suitable vapor barrier under the mat foundation and concrete floor slabs for the auxiliary 
structures that is compatible with the proposed method of slab curing. 
 
Aerobic Digester and Aerobic Digester Building - Site Preparation 
Strip the foundation areas ±4 inches or as required to remove existing sod, roots, concrete slabs, and any 
construction debris. Haul all strippings and debris from the site.  
 
Excavate for the Aerobic Digester mat foundation and Aerobic Digester Building floor slab using an 
excavator equipped with a smooth-edged bucket to minimize disturbance to the foundation subgrade. The 
depth should accommodate a minimum 12-inch thick building pad consisting of Select Fill. Increase the 
building pad thicknesses to 24 inches if construction occurs during wet weather.  
 
Cut temporary slopes for the below-grade portion of the Aerobic Digester no steeper than 1:1 (H:V) in the 
upper fine grained soil and no steeper than 1.5:1(H:V) in the underlying gravel. The temporary cuts may 
have to be flattened or benched if seepage from the slope face occurs during construction.  
 
Where temporary slopes are not feasible, provide appropriate shoring. Shoring design is typically 
provided by the Contractor  
 
Excavate for the spread footings supporting the Aerobic Digester Building using an excavator equipped 
with a smooth-edged bucket. The depth should accommodate a minimum of 6 inches of Select Fill 
beneath the footings.  
 
Aerobic Digester Phase II (Expansion) - Site Preparation 
Rubblize (i.e., break up or punch holes in) the existing asphalt concrete lining of the aeration pond to 
permit water passage.  
 
Raise the site to the required grade using Granular Site Fill or Select Fill. The backfill should be capped 
with a minimum of 12 inches of Select Fill. 
 
Excavate for the mat foundation using an excavator equipped with a smooth-edged bucket to minimize 
disturbance to the foundation subgrade. The excavation depth should accommodate a minimum 12-inch 
thick building pad consisting of Select Fill. 
 
Influent Flow Equalization Basin - Site Preparation 
Demolish the existing AC liner at the base of the aeration basin. Haul all construction debris from the site.  
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Excavate for the equalization basin mat using an excavator equipped with a smooth-edged bucket to 
minimize disturbance to the subgrade. The depth should accommodate a minimum 12-inch thick building 
pad consisting of Select Fill. Increase the building pad thickness to 24 inches if construction occurs 
during wet weather.  
 
Cut temporary slopes no steeper than 1:1 (H:V) in the upper fine-grained soil and no steeper than 1:1.5 
(H:V) in the underlying gravel. The temporary cuts may have to be flattened or benched if seepage from 
the slope face occurs during construction.  
 
Install temporary sumps and collection pipes, as required, to dewater the foundation excavations prior to 
placing Select Fill. The temporary dewatering system should be installed prior to excavating to the 
planned subgrade elevation to minimize subgrade heaving. The extent of the required dewatering is not 
currently known and will have to be confirmed once the excavation begins.  
 
Immediately cover cut slopes with plastic sheeting to maintain the moisture content and protect the slopes 
from erosion.  
 
Where temporary slopes are not feasible, provide appropriate shoring. Shoring design is provided by the 
Contractor. 
 
Equalization Basin - Foundation Design 
Design the mat foundations and spread footings using an allowable bearing pressure of 3,000 psf. This 
value may be increased by one-third for transient (seismic and wind) loading. This value assumes the 
mats will be supported on a minimum of 12 inches of Select Fill and the footings will supported on a 
minimum of 6 inches of Select Fill underlain by undisturbed, stiff clayey silt or dense clayey / silty 
gravel. The foundation conditions should be confirmed by Foundation Engineering, Inc. during 
construction.  
 
Assume foundation elements could settle up to ½ inch, if the foundations are designed and built as 
recommended herein.  
 
Use a coefficient of friction of 0.5 to calculate the sliding resistance of footings and mat foundations 
bearing on compacted Select Fill.  
 
Use an allowable passive resistance of 220 pcf for calculating the passive resistance of the footings. This 
value assumes the foundations are backfilled with compacted Select Fill.  
 
Use a modulus of subgrade reaction, ks, of 250 pci, for the mat foundation and concrete slab design. 
Reinforce the slabs to reduce cracking and warping. Rebar, instead of wire mesh, is recommended.  
 
Provide a suitable vapor barrier under the concrete floor slab for the blower room that is compatible with 
the proposed method of slab curing.  
 
Design the below-grade portion of the wall for the Aerobic Digester using an equivalent fluid density of 
55 pcf. This value assumes the walls will be backfilled with compacted Select Fill. In addition, we have 
assumed there will be an appropriate drainage system behind the wall to prevent the buildup of 
hydrostatic pressure.  
 
Design the influent flow equalization basin walls using an equivalent fluid density of 90 pcf (i.e., 27.5 pcf 
due to the buoyant weight of the backfill plus a hydrostatic fluid density of 62.4 pcf). These values 
assume the walls will be backfilled with compacted Select Fill. 
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Design the influent flow equalization basin mat to resist a hydrostatic uplift pressure of ±845 psf. 
 
Effluent Storage Pond No. 1 Lining 
Lagoon No. 2 will be converted to Effluent Storage Pond No. 1 and undergo improvements. The 
improvements will be performed during dry weather only (i.e., summer through early fall).  
 
Dewater the lagoon to the extent practical. Dewatering may require the excavation of several sump pits 
and installation of pumps to lower the water below the surface of the organic debris accumulated in the 
bottom of the lagoon.  
 
Excavate and remove all organic matter and debris accumulated in the bottom of the lagoon. It should be 
assumed an excavator will be needed to remove the lagoon debris. The lagoon bottom, even with 
dewatering, will likely be too soft to support trucks and/or conventional earthmoving equipment. 
Temporary haul roads consisting of a Separation Geotextile and Stabilization Rock may be needed to 
provide access for the excavator and trucks.  
 
The excavation should remove the unsuitable debris and terminate on firm, native soil. The thickness of 
the unsuitable debris is not known. The excavation depths required to remove the unsuitable debris should 
be confirmed by a Foundation Engineering representative during construction. Haul all excavated 
material from the site. No excavated material should be reused as site fill.  
 
Grade the bottom of the lagoon as required. It should be assumed that, even with dewatering, the soils at 
the bottom will be too moist for compaction. Therefore, no compaction should be planned. Furthermore, 
Contractors should plan to use low ground pressure equipment, unless the subgrade is sufficiently stiff to 
support conventional earthwork equipment.  
 
If standing water remains in the excavation, Stabilization Rock may be used for the initial fill to raise the 
site above the water level. The initial Stabilization Rock should be spread and tracked in place using a 
dozer. At least 2 feet of Stabilization Rock should cover the subgrade prior to allowing compaction 
equipment on the fill. If Stabilization Rock is used, cover it with a blanket of Granular Site Fill followed 
by Select Fill (to expedite fine grading of the lagoon bottom). Cover the rock with a Separation Geotextile 
to protect the planned membrane liner (or as specified by the liner manufacturer).  
 
Provide a Separation Geotextile, a transition blanket or other material specified by the manufacturer, to 
protect the membrane during installation. Anchor the membrane in a trench dug in the top of the berms 
per the manufacturer’s recommendations. 
 
Staging Areas 
Excavate to the depth required to accommodate a minimum of 18 to 24 inches of granular fill (Select Fill 
or combination of Granular Site Fill and Select Fill) over a Separation Geotextile. Do not allow 
continuous construction traffic on the rock section until a minimum of 24 inches of rock is in place.  
 
The Contractor may be able to reduce the thickness of the granular fill by installing a geogrid between the 
granular fill and the underlying Separation Geotextile. 
 
4.1.5 Design Issues Yet to Be Resolved 

 
• Cofferdam design options, costs, and constructability evaluation.  

 
• Evaluation of whether gravel needs to be washed for berm. 
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• Additional geotechnical work for possible relocation of SBR site to property directly west of 
existing WWTP.  
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 4.2 

Subject: Specific Process Area 520 

 NEW SBR BUILDING 

Date: June 8, 2021 

Prepared By: Tyler J. Molatore, P.E. 
  

 

4.2.1 Purpose and Scope 
 
The new Sequencing Batch Reactor (SBR) Building is designed to provide space for the following: SBR 
blowers; SBR control panel; Ultraviolet (UV) System control panel; panelboards; Motor Control Centers 
(MCCs); transformer; automatic transfer switch; and active harmonic filter. 
 
4.2.2 Process Schematics and Plans 
 
Refer to Process Area 520 for the proposed process schematics and the SBR Building plan and elevation 
views for additional information. 
 
4.2.3 Background 
 
A new SBR Building is required to provide space for the SBR blowers, control panels, and other 
electrical related items. Two rooms will be provided; one for the blowers and another for the electrical 
equipment.  
 
4.2.4 Design Criteria 
 
The following codes and standards apply: 
 

• National Fire Protection Association (NFPA) 820: Standard for Fire Protection in Wastewater 
Treatment and Collection Facilities.  
 

• US Occupational and Safety Health Administration (OSHA). 
 

• Oregon Department of Environmental Quality Guidelines: Reliability Requirements for Sewage 
Treatment Facilities in Western Oregon.  

 
The new SBR Building will incorporate the following design elements: 
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• Provide adequate space for electrical components, including sufficient Heating, Ventilation and 
Air Conditioning (HVAC) system.  
 

• Provide adequate space for SBR blowers.  
 

• Suitable accessibility for maintenance. 
 

• Electrical disconnect switches for each blower.  
 

• Condensate drains for blower piping. 
 

4.2.5 System Description 
 
A new SBR Building will be constructed adjacent to the SBR structure. The new stick-built building will 
house an electrical room, blower room. The SBR Building will be reinforced concrete slab-on-grade 
design.  
 
Electrical Room 
The electrical room will house the electrical panels and ancillary equipment, including the following: 
 

• MCCs 
 

• SBR control panel 
 

• UV control panel (also considering locating this at the UV Process Area for improved Operator 
accessibility) 
 

• Automatic transfer switch 
 

• Active harmonic filter 
 

• 120 Voltage Alternating Current (VAC) panelboard 
 

• Future control panels 
 

• Step-down transformer 
 

• Ductless heat pump  
 
The electrical panels will be either wall mounted or installed on concrete housekeeping pads.  
 
A 6-foot by 6-foot 8-inch double door will be provided for maintenance access from the exterior of the 
building. The electrical room will be insulated (R-21 wall, R-28 ceiling), and include a ductless heat 
pump for temperature control.  
 
Blower Room 
The blower room is sized to house three SBR blowers. The blowers will be installed on raised concrete 
equipment bases, with perimeter expansion joints. The blowers will be installed with sound enclosures 
designed for a maximum of 80 decibel (dB) three feet outside of the enclosures. An exterior wall louver 
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will be provided for make-up air. An overhead door for maintenance access and mandoor from the 
exterior will be installed on the front side of the building. The blower room will be uninsulated.  
 
Standby Power 
If the primary power source is interrupted, the new 500-kilowatt (kW) emergency power system will be 
automatically activated to power the entire building and SBR blowers. The entire SBR process will 
remain operational for the full duration of power loss. An Uninterruptable Power Source (UPS) will be 
provided to allow for uninterrupted power to the SBR control panel during the switching of power 
sources.  
 
NFPA 820 Classification 
The SBR building is an unclassified area.  
 
Access 
Each room will be accessible via exterior doors. A paved area will be constructed around the SBR 
Building, SBR structure, and ancillary Process Areas.  
 
4.2.6 Design Issues Yet to Be Resolved 
 

• Structural design of new building. 
 
• Building electrical, mechanical, and plumbing requirements. 
 
• Electrical design and electrical room layout. 
 

4.2.7 Instrument List 
 
Reference Section 3.5 Sequencing Batch Reactor for an instrument list for the SBR blowers and ancillary 
equipment.  
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 4.3 

Subject: Specific Process Area 910 

 NEW AEROBIC DIGESTER BUILDING 

Date: June 8, 2021 

Prepared By: Tyler J. Molatore, P.E. 
  

 

4.3.1 Purpose and Scope 
 
The new Aerobic Digester Building is designed to provide space for the following: Aerobic Digester 
blowers; Aerobic Digester control panel; panelboards; transformer, and Motor Control Center (MCCs). 
 
4.3.2 Process Schematics and Plans 
 
Refer to Process Area 910 for the proposed process schematics and the Aerobic Digester Building plan 
and elevation views for additional information. 
 
4.3.3 Background 
 
A new Aerobic Digester Building is required to provide space for the Aerobic Digester blowers, control 
panels, and other electrical related items. Two rooms will be provided; one for the blowers and another 
for the electrical equipment.  
 
4.3.4 Design Criteria 
 
The following codes and standards apply: 
 

• National Fire Protection Association (NFPA) 820: Standard for Fire Protection in Wastewater 
Treatment and Collection Facilities.  
 

• US Occupational and Safety Health Administration (OSHA). 
 

• Oregon Department of Environmental Quality Guidelines: Reliability Requirements for Sewage 
Treatment Facilities in Western Oregon.  

 
The new Aerobic Digester Building will incorporate the following design elements: 
 

• Provide adequate space for electrical components and Heating, Ventilation and Air Conditioning 
(HVAC) system.  
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• Provide adequate space for Aerobic Digester blowers.  
 

• Suitable accessibility for maintenance.  
 

• Electrical disconnect switches for each blower.  
 

• Condensate drains for blower piping.  
 

4.3.5 System Description 
 
A new Aerobic Digester Building will be constructed adjacent to the Aerobic Digester structure. The new 
stick-built building will house an electrical room, and blower room. The Aerobic Digester Building will 
be reinforced concrete slab-on-grade design. 
 
Electrical Room 
The electrical room will house the electrical panels, including the following: 
 

• MCCs 
 

• Aerobic Digester control panel 
 

• 120 Voltage Alternating Current (VAC) panelboard  
 

• Step-down transformer 
 
The electrical panels will be either wall mounted or installed on concrete housekeeping pads.  
 
A 6-foot by 6-foot 8-inch double door will be provided for maintenance access from the exterior of the 
building. The electrical room will be insulated (R-21 walls, R-28 ceiling), and include a ductless heat 
pump for temperature control.  
 
Blower Room 
The blower room, at full built-out, is sized to house three Aerobic Digester blowers. Two blowers will be 
installed during Phase I improvements. An additional blower will be installed in the future when the 
Aerobic Digester is expanded. 
 
The blowers will be installed on raised concrete equipment bases, with perimeter expansion joints. The 
blowers will be installed with sound enclosures designed for a maximum of 80 decibel (dB) three feet 
outside of the enclosures. An exterior wall louver will be provided for make-up air. An overhead door for 
maintenance access and mandoor from the exterior will be installed on the front side of the building. The 
blower room will be uninsulated.  
 
NFPA 820 Classification 
The Aerobic Digester Building is an unclassified area.  
 
Access 
Each room will be accessible via exterior doors and interior doors will connect each room with the 
adjacent room. 
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4.3.6 Design Issues Yet to Be Resolved 
 

• Structural design of new building. 
 
• Electrical design and electrical room layout. 
 

4.3.7 Instrument List 
 
Reference Section 3.11 Aerobic Digester for an instrument list for the Aerobic Digester blowers and 
ancillary equipment.  
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Section 5 – General Systems 
 
This section discusses design systems that are project wide in nature, that is, they span all Process Areas. 
These general systems, shown in the table below, are described in design memoranda that follow.  
 

TABLE 5.0.0.1 
GENERAL SYSTEMS 

 

Description 
Design 

Memorandum 
Number 

Sampling and Metering 5.1 

Piping 5.2 

Coatings 5.3 

Electrical 5.4 

Instrumentation 5.5 

Reliability 5.6 
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 5.1 

Subject: General Systems 

 SAMPLING AND METERING 

Date: June 25, 2021 

Prepared By: Tyler J. Molatore, P.E. 
  

 

5.1.1 Sampling 
 
Influent and effluent liquid streams will be representatively sampled for permit reporting and process 
control.  
 
The existing influent sampler will remain in place without any needed improvements. Influent sampling is 
currently accomplished with a 24-hour composite, flow-paced sampler. The influent sampler is located on 
a concrete pad adjacent to the existing influent screening station. The influent sampler intake suction tube 
is placed in the main channel of the influent screening station.  
 
The point of National Pollutant Discharge Elimination System (NPDES) Permit compliance, when 
discharging to Outfall 001 and 002, is immediately downstream of the Ultraviolet (UV) disinfection 
system, but upstream of the effluent storage pond. Effluent will be sampled with a new 24-hour 
composite, flow-paced sampler from signals received from the magnetic flow meter located upstream of 
the UV disinfection unit. The effluent sampler will be located on top of the concrete slab at the non-
potable water tank. The effluent sampler will receive samples from the non-potable water tank.  
 
In general, sampling ports will be located upstream and downstream of the major process unit to provide 
manual samples to be taken to assess unit process performance.  
 
5.1.2 Metering 
 
Table 5.1.2.1 lists instruments that will be used in the liquid and solid stream to monitor flows.  
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TABLE 5.1.2.1 
METERING INSTRUMENTS 

 
Metering Instruments 

Instrument Purpose Process 
Area Quantity Location 

Influent Parshall Flume 
(Existing) Influent Flow - 1 Influent Screening 

System 
Transfer Pump Station 
Flow Flow Transferred to SBR 300 1 Transfer Pump 

Station 
SBR Influent Flow SBR Basin Influent Flow 500 4 SBR 
SBR Effluent Flow Process Control 500 1 SBR 
SBR Blowers Air Flow Process Control 520 2 SBR Building 
WAS Flow SBR Wasting 500 1 SBR 
Effluent Storage Pond 
No. 1 Flow 

Effluent Storage Pond 
No. 1 Flow 700 1 Effluent Storage 

Pond 

Biosolids Flow Biosolids Flow to Screw 
Press 920 1 Biosolids Dewatering 

Non-Potable Water 
System Flow 

Non-Potable Water 
Usage Flow 810 1 Non-Potable Water 

System 
 
During the winter time, the flow from the effluent pump station will continue to be measured at the 
discharge monitoring station, and integrated into the WWTP Supervisory Control and Data Acquisition 
(SCADA) system. During the summer time, the flow from the effluent pump station will be determined 
by the Effluent Storage Pond No. 1 effluent flow meter.  
 
5.1.3 Design Issues Yet to Be Resolved 
 

• Verification of setback distances in accordance with flow meter manufacturer recommendations. 
 

• Coordination of signal routing to various package control panels.  
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 5.2 

Subject: General Systems 

 PIPING 

Date: August 19, 2021 

Prepared By: Tyler J. Molatore, P.E. 
  

 

5.2.1 Introduction 
 
The purpose of this Technical Memorandum is to define and document the mechanical design criteria for the 
Wastewater Treatment Plant (WWTP) upgrades.  
 
5.2.2 Design Codes and Standards 
 

• American National Standards Institute (ANSI) 
 

• American Society of Mechanical Engineers (ASME) 
 

• American Waterworks Association (AWWA) 
 

• American Welding Society (AWS) 
 

• National Fire Protection Association (NFPA) 
 

• Occupational Safety and Health Administration (OSHA) 
 
5.2.3 Valve Selection 
 
Manually operated and electronically actuated valve schedules will be defined as the project progresses. The 
main effluent valves that convey effluent from the Non-Potable Water System to the Effluent Pump Station, 
Effluent Storage Pond No. 1, and Effluent Storage Pond No. 2 will be electronically actuated. There will be a 
electronically modulating effluent valve located on the main effluent line from Effluent Storage Pond No. 1 
to the Effluent Pump Station. This modulating valve will be integrated into the Effluent Pump Station such 
that during the summer time a certain liquid level will be maintained in the Effluent Pump Station wet well 
based on an Operator specified pressure set point. In general, valve selection will be as follows: 
 

• For raw sewage and sludge systems, gate valves and plug valves will be used.  
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• For process air systems, final effluent, and plat water systems, valves 3-inches and larger will be 
butterfly valves. Valves 2½-inches and smaller will be ball valves.  
 

• Check valves for wastewater and sludge systems will be swing check valves.  
 

• Electric actuators will generally be 120 Volt (V) single phase on valves 4 inches and smaller and 480 
V three phase on valves 4 inches and larger.  

 
5.2.4 Piping Layout and Access 
 
The following layout and access considerations will be observed during design. 
 

• Piping should not be located above blowers, pumps, and compressors to avoid conflicts when 
removing equipment.  
 

• For water drainage, locate a manual drain valve on the lowest point of every pipeline.  
 

• Pipe supports and seismic bracing are generally not shown on the drawings. The drawings will, 
however, verify that adequate space is available for installation of supports.  
 

• Flexible connections are required to for assembly and disassembly.  
 

• Valves should be located to permit Operator accessibility, generally below eight feet.  
 

• Do not place swing check valves in vertical piping runs.  
 

• Locate piping such that it is not a tripping hazard.  
 

• High points on conveyance piping should include air release valves.  
 

5.2.5 Pipe Insulation and Freeze Protection 
 
Piping that is exterior and small diameter will be insulated and heat traced to prevent freezing conditions.  
 
5.2.6 Pipe Identification 
 
New, exposed piping, both interior and exterior, will be identified by plastic coding markers with flow 
direction arrows. Legend markers and directional arrows will be located at: each side of walls, floors and 
ceilings, at one side of each piece of equipment, at piping intersections, and at approximately 50-foot centers. 
 
Plastic tape will be used above buried piping. A single line of tape will be installed 2.5 feet above the 
centerline of buried pipe. 
 
Magnetic tracer tape will be used with all buried non-ferrous, plastic and reinforced thermosetting resin 
pipe. The tape will be buried 12 to 18-inches below ground. 
 
Stainless steel tags with the specified valve number stamped in 1/4-inch high letters will be installed on valve 
flanges in a position visible from floor level. 
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5.2.7 Pipe Testing 
 
All piping will be tested. Aeration air system will be tested with air; however, the majority of the pipe 
systems, which are liquid systems, will be tested with water. Test pressures will be determined during design, 
as specified by the Uniform Plumbing Code (UPC), or Department of Environmental Quality (DEQ) 
requirements. 
 
5.2.8 Abbreviations 
 
The following systems are used or encountered during project design. 
 

TABLE 5.2.8.1 
ABBREVIATIONS 

 
Symbol Service Usage or Fluid Description 
A Aeration Air Aeration air for mixing and stabilization. 
B/E Bypass / Emergency Bypass or emergency piping. 
D Drain Drain from equipment or plumbing. 
DB Digested Biosolids Biosolids transfer and flow to the screw press. 
FE Final Effluent Disinfected discharge from the UV disinfection system. 
G Grit Grit slurry from grit removal system. 
HW Hot Water Plumbing at site buildings. 
NPW Non-Potable Water Water from the Non-Potable Water System. 

OF Overflow 
Secondary flow outlet to prevent uncontrolled overflows when the main 
outlet is plugged for the following processes: Grit Removal and 
Tertiary Filters. 

RS Raw Sewage Influent to treatment plant. 
RW Recycled Water Recycled water for land application. 
SE Secondary Effluent Effluent leaving SBR that has been treated, but not disinfected. 
SN Supernatant Decanted liquid from the digesters. 
SS Sanitary Sewer Sewer from WWTP site. 
STD Storm Drain Storm drain line used for rain water. 
TD Tank Drain Drain from bottom of tanks. 
TE Tertiary Effluent Effluent leaving the effluent filter system but not disinfected.  
TW Tempered Water Water conditioned for the emergency shower. 
V Vent Vent line used for equipment or plumbing at site buildings. 
WAS Waste Activated Sludge Sludge from the SBR that is pumped to the digesters. 
W City Water Potable water. 

 
5.2.9 Systems Description 
 
Table 5.2.9.1 describes the material, joints, and valves used in piping systems in this project. 
 



City of Molalla Predesign Report, Section 5.2
Wastewater Treatment Plant Upgrades Piping

Material Joint Fittings Valves Material Joint Fittings Valves

Aeration Air from Blowers to 
SBR and Digester All Stainless Steel Welded/Flanged Stainless Steel Butterfly Welded Steel Flanged, Grouted, 

Welded Welded Steel None

Aeration Air inside SBR and 
Digester All PVC, Sch. 80 Solvent Welded Solvent Welded None ----- ----- ----- -----

3" and smaller PVC, Sch. 80 Solvent Welded Solvent Welded Eccentric Plug PVC Solvent Welded PVC None

4" and larger Ductile Iron Mechanical Ductile Iron Eccentric Plug PVC Mechanical Ductile/Cast Iron  Eccentric Plug

DS Digested Sludge All PVC, Sch. 80 Solvent Welded / Flanged / 
PVC / Sch. 80 PVC Sch. 80 Eccentric Plug Ductile Iron / 

PVC, C900 Mechanical Ductile/Cast Iron  Eccentric Plug

SE Secondary Effluent All Ductile Iron Flagned Ductile/Cast Iron Eccentric Plug Ductile Iron Mechanical Ductile/Cast Iron Eccentric Plug

TE Tertiary Effluent All Ductile Iron Flagned Ductile/Cast Iron Eccentric Plug Ductile Iron Mechanical Ductile/Cast Iron Eccentric Plug

FE Final Effluent All Ductile Iron Flanged Ductile/Cast Iron Eccentric Plug Ductile Iron / 
PVC, C900 Mechanical Ductile/Cast Iron  Eccentric Plug

G Grit Slurry All PVC, Sch. 80 Solvent Welded / Flanged / 
PVC / Sch. 80 Solvent Welded Eccentric Plug ----- ----- ----- -----

HW Hot Water All Copper Tube Solder/Threaded/Flanged Wrought Copper/Bronze Ball ----- ----- ----- -----

NPW Non-Potable Water All Stainless Steel / 
PVC, Sch. 80

Threaded / Flanged / 
Solvent Welded

Stainless Steel / PVC, Sch. 
80 Ball PVC, Sch. 80 Bell and Spigot PVC Gate

RS Raw Sewage All Ductile Iron Flanged Ductile Iron Eccentric Plug Ductile Iron / 
PVC, C900 Mechanical Ductile/Cast Iron  Eccentric Plug

3" and smaller PVC, Sch. 80 Threaded / Solvent Welded PVC , Sch. 80 None

4" and larger Cast Iron Soil Pipe Hubless Cast Iron None PVC Mechanical / Bell 
and Spigot Ductile/Cast Iron  Eccentric Plug

SN Supernatant All Ductile Iron Flanged / Grooved Ductile Iron Eccentric Plug Ductile Iron / 
PVC, C900 Mechanical Ductile/Cast Iron  Eccentric Plug

STD Storm Drain All ----- ----- ----- ----- PVC Mechanical Ductile/Cast Iron None

TD Tank Drain All Ductile Iron Flanged / Grooved Ductile Iron Eccentric Plug Ductile Iron Mechanical Ductile/Cast Iron Eccentric Plug

TW Tempered Water All Cobber Tube Solder / Threaded / 
Flanged Wrought Copper/Bronze Ball K Copper Tube Threaded / Flanged Wrought Copper / Bronze Gate

3" and smaller PVC, Sch. 80 Threaded / Solvent Welded PVC, Sch. 80 None PVC Solvent Welded PVC None

4" and larger Cast Iron Soil Pipe Hubless Cast Iron None PVC Mechanical Ductile/Cast Iron None 

WAS Waste Activated Sludge All PVC, Sch. 80 Flanged / Solvent Welded PVC, Sch. 80 Eccentric Plug PVC, Sch. 80 Mechanical PVC, Sch. 80  Eccentric Plug

W City Water 2" and smaller Cobber Tube Solder / Threaded / 
Flanged Wrought Copper/Bronze Ball PVC, Sch. 81 Mechanical PVC, Sch. 81 Ball / Gate
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5.3.1 Description 
 
This section discusses coatings used in the Wastewater Treatment Plant (WWTP) Upgrade project. This 
includes metal, wood, plastics and cementitious surfaces on new improvements and modified or damaged 
existing components.  
 
Four general coating systems will be used in addition to grease, buried pipe encasements and moisture 
barriers. Four general coating systems are shown below: 
 

1. Epoxy of varying thickness, depending upon the application, is the basic metal surface 
coating. 

 
2. Urethane is used as an overcoat for epoxy that is exposed to sunlight. 
 
3. Polyamidoamine epoxy is used for immersed metals. 
 
4. Latex is used for exposed plastic conduits and building surfaces that are not shop coated. 
 

5.3.2 Coating Schedule 
 
Table 5.3.2.1 relates surfaces to the coating system. 
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TABLE 5.3.2.1 
COATING SCHEDULE 

 

Coating Schedule 

Equipment and Ferrous Metals (in general) 

 Interior Epoxy 

 Exterior Urethane 

 Submerged / Immersed Polyamidoamine 
epoxy 

Non-Ferrous Metals (in general) 

 Interior and exterior Uncoated 

Piping and Conduit 

 Immersed cast iron or steel piping, and appurtenant hangers and 
supports 

Polyamidoamine 
epoxy 

 PVC and cPVC piping (and conduit) exposed to direct sunlight Latex 

 Interior, exposed piping valves, appurtenances, hangers, clamps 
and supports 

Epoxy 

 Exterior, exposed piping valves, appurtenances, hangers, 
clamps and supports 

Urethane 

Cementitious Surfaces 

 Exterior (in general) Uncoated 

 Interior Latex 

 Water Bearing Tanks, Wet Wells Moisture coated 

Wood Surfaces 

 Interior / Exterior Latex 

Door and Door Frames 

 Steel  

 Interior Epoxy 

 Exterior Urethane 

 Aluminum Shop-Coated 

Handrails, Gratings, Floor Plates, Hatches, Hangers, Pipe Supports 

 Interior and exterior Uncoated 

Aluminum or Stainless Steel Flashing, Light Standards, Supports and Louvers 

 Interior and exterior Uncoated 
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5.4.1 Introduction 
 
This section describes the electrical system upgrades necessary for facilitating the planned Wastewater 
Treatment Plant (WWTP) Upgrades. Specifically, the areas of discussion in this section include the 
following: electrical power service and distribution; emergency standby power; and control system. 
 
5.4.2 Wastewater Treatment Plant  
 
Existing Utility Service 
The Molalla Wastewater Treatment Plant has three utility services at the plant provided by Portland 
General Electric (PGE). Two service transformers at the main plant area are fed from an underground 
primary vault near the entrance road gate. The third service is fed underground from a pole drop along 
Hwy 211 to a transformer near Lagoon No. 1, south of the lagoons. 
 
The PGE transformer #2573 feeds 480Y/277 Volts (V) to the Effluent Pump Station switchboard. This 
switch board serves the plant effluent pump Variable Frequency Drives (VFDs) and the plant Transfer 
Pump Station Motor Control Center (MCC). The Transfer Pump Station MCC feeds the transfer pumps, 
aerators, and plant Headworks facility. The PGE meter readings show this service with a 12-month 
maximum demand value of 299 kilowatt (kW). 
 
The PGE transformer #T159 feeds 480Y/277 V to the Operations / Lab Building MCC through a main 
fused switch and transfer switch. The Operations / Lab Building MCC serves irrigation pumps, 
pressurization pumps, filter process equipment, and sludge processing equipment around the Operations / 
Lab Building. The PGE meter readings show this service with a 12-month maximum demand value of 82 
kW. 
 
The PGE transformer near Lagoon No. 1 provides 480Y/277 V for aerators and a connection for 
temporary dredge pumping in the lagoons. There are no changes planned for this service. 
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Existing Standby Power 
The treatment plant facility is provided with backup power using a 750 kW, diesel powered standby 
generator. The generator is housed in the Effluent Pump Station Building and is connected to the 
electrical distribution system with a generator switchboard. 
 
The generator switchboard has a 1,000 A breaker that feeds standby power to the Effluent Pump Station 
switchboard through a 2000 A rated transfer switch. A second breaker in the generator switchboard, 
rated 800 A, provides standby power to the Operations / Lab Building service through an 800 A rated 
transfer switch in the Operations / Lab Building. The generator switchboard has space for two additional 
circuit breakers. 
 
The main switchboard in the Effluent Pump Station has an 800 A feeder breaker that provides utility and 
standby power to the Transfer Pump Station and Headworks. 
 
Existing Control System 
The existing plant control system uses GE Fanuc 90-30 Programmable Logic Controllers (PLC) at the 
following locations. 
 

1. Operations / Lab Building  
 

2. Influent Screening Facility 
 

3. Transfer Pump Station 
 

4. Effluent Pump Station 
 
These PLCs are networked to the Operations / Lab Building computer where plant systems are monitored 
and controlled using Cimplicity Supervisory Control and Data Acquisition (SCADA) for Operator 
interface. 
 
Proposed Utility Upgrade 
The new Sequencing Batch Reactor (SBR) treatment facility will require a 1200 A, 480Y/277 V 
minimum service for the equipment loads and building loads. The loads removed from other plant areas 
will not be adequate to serve these new loads from existing service equipment. 
 
The PGE has verified that there is a tap location remaining in the primary vault at the gate that can be 
used to provide a primary feed to a new transformer for the SBR Building complex. This feeder will be 
routed along the west site boundary to the transformer located near the SBR Building. A vault and 
transformer pad will be required at the location determined by PGE using the new building site plan 
drawings. 
 
A new service switchboard will be designed to provide power distribution from the transformer to the 
new SBR area loads. Service equipment will include an automatic transfer switch to provide switching to 
a new standby power unit. See proposed standby power upgrade section below. 
 
The treatment plant overall electrical diagram is shown on the electrical drawings in the plan set. A load 
summary is included in Appendix B.  
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Proposed Standby Power 
A new, diesel-powered standby generator is recommended for the SBR complex. The existing 750 kW is 
not adequate to provide standby power to the new facility. A new 500 kW rated unit will allow operation 
of the new critical facilities at the SBR area.  
 
Proposed Control System 
The General Electric Emerson PLCs are now obsolete and will need to be replaced as components begin 
to fail. A direct replacement PLC is now provided by Emerson and can be replaced with no programming 
changes required. The PLC in the Transfer Pump Station will be replaced by a new package control 
provided by the pumping system manufacturer. The Operations / Lab Building PLC will have most of the 
equipment control functions removed during the SBR construction. 
 
Since most equipment suppliers are proposing the use of Allen Bradley PLCs for their equipment control, 
the existing plant PLCs will be replaced with compatible Allen Bradley PLCs, such as the CompactLogix 
line, as equipment begins to fail and budget allows. The replacement of the Effluent Pump Station PLC is 
in process by the City and the Transfer Pump Station PLC will be replaced by equipment supplier 
package control system during this construction.  
 
Overall plant communication to the SCADA computer is done using ethernet protocol. The new plant 
communication system that will be designed to incorporate equipment supplier provided PLC controls 
will use ethernet communication over fiber optic and Cat 5E or 6 cables to accommodate the length of 
communication lines required to all the buildings. A network of managed and unmanaged ethernet 
switches will allow connection at each building or Process Area for Operator screens and equipment 
PLCs. Process-to-process interaction for control of dependent functions will be done between PLCs 
communicating over the ethernet network. Operators will have access to all plant functions that are 
programmed at each Human Machine Interface (HMI) screen and at the main plant computer. 
 
Operator interface at the main SCADA computer will continue to use the Cimplicity monitoring software. 
The computer hardware should be evaluated to determine if an upgrade is necessary to maintain reliable 
operation during the final design stage. 
 
5.4.3 Summary 
 
The overall electrical and control system design will comply with the 2014 National Electrical Code 
(NEC) and Oregon Department of Environmental Quality (DEQ) standards for wastewater projects. Areas 
within the plant will be designated as hazardous based on National Fire Protection Association (NFPA) 
Standard 820, latest edition. 
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5.5.1 General 
 
This section describes the instrumentation system that will be used for process measurement, control, and 
recording. A preliminary list of instruments used in this project is included at the end of each process 
section listed in Section 3. 
 
Location of the Supervisory Control and Data Acquisition (SCADA) system will be in the existing 
Operations Building. Operator interface at the main SCADA computer will continue to use the Cimplicity 
monitoring software. During the final design stage, the computer hardware will be evaluated to determine 
if an upgrade is necessary to maintain reliable operation. 
 
Overall plant communication to the main SCADA computer will be done using ethernet protocol. The 
new Wastewater Treatment Plant (WWTP) package process panels will be designed with Allen Bradley 
Programmable Logic Controllers (PLCs), with communication over fiber optic and Cat 5E or 6 cables to 
accommodate the length of communication lines required to all the buildings. Operators will have access 
to all plant functions that are programmed at each Human Machine Interface (HMI) screen and at the 
main plant computer. 
 
Electrically driven process equipment will be controlled from dedicated equipment panels located at each 
respective Process Area. In general, instruments that control the equipment, such as a float and pressure 
sensor, will be connected to the panel. All process equipment control panels will have alarm signals, and 
other information, that reports to the Cimplicity monitoring software. 
 
A preliminary panel network drawing is provided in the plan set, drawing 20-P-4. Package process panel 
inputs / outputs are provided in the drawings that immediately following drawing 20-P-4.  
 
5.5.2 Schematics and Plans 
 
A graphic description of the panel network may be found in the 11 by 17 inch drawing set that 
accompanies this report. Refer to drawing 20-P-4. 
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5.5.3 Controlling and Monitoring Process Areas 
 
The following methods will control and monitor the individual Process Areas: 
 

• HAND-OFF-AUTO switches will allow equipment to be operated manually or automatically. 
HAND and OFF are manual controls and AUTO releases manual control for automatic operation 
that is particular to the equipment use. 

 
• The new equipment will have dedicated control panels. The control panels will contain motor 

starters, variable frequency drives, bypass starters, programmable logic controller, and other 
instrumentation for automatically and locally starting or supervising the equipment. Each panel 
will have terminals and input / output blocks for interconnection with other equipment and 
controlling devices, such as, level, flow, and pressure instruments.  

 
• All control panels will have alarms that will be conveyed to the SCADA system.  

 
• The HMIs will be located on the following package process panels. The HMIs allow Operators to 

monitor the system, change adjustable parameters, initiate operation of systems, or perform other 
functions. The HMIs for the Transfer Pump Station control panel, Sequencing Batch Reactor 
(SBR) control panel, and Aerobic Digester control panel, grit removal system control panel, 
Ultraviolet (UV) system control panel, Effluent Filtration System control panel, and Biosolids 
Dewatering System control panel will be such that the entire plant-wide data will be accessible 
for review purposes.  
 

• Uninterruptible Power Supplies (UPS) shall be provided for PLC power supplies and HMIs. The 
UPSs will provide a minimum thirty minutes of backup power, allowing adequate time for the 
standby generator to startup and transfer. The UPS shall receive incoming power from either 
utility power or standby generator power. The UPS will include a bypass switch to allow removal 
and/or repair to the UPS without disrupting power to the load. 

 
• One laptop will be provided for offsite remote network access. Tablet (iPad or Android) 

computers are also an option for mobile onsite access and remote access if the City prefers this 
functionality.  

 
• Indicating lights shall follow the convention. Red to indicate an abnormal condition, such as high 

pressure or level, or motor alarm. Green to indicate operation, such as motor running or valve 
open. 

 
• Actuated valves will be provided with local OPEN-STOP-CLOSE pushbuttons and LOCAL / 

REMOTE selector switches integral with the actuator. The OPEN / CLOSE service valves will be 
provided with OPEN and CLOSED limit switches that actuate at the end of travel. The 
modulating valve, located on the Effluent Storage Pond No. 1 outlet, will be provided with OPEN 
and CLOSED limit switches that actuate at the end of travel, and with continuous 4 to 20 
milliampere (mA) position feedback transmitters. The modulating valve will function such that it 
maintains a certain liquid level setpoint in the Effluent Pump Station wet well.  

 
5.5.4 Alarm Handling 
 
The PLC Input / Output (I/O) signals shall follow the following standards: 
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• Discrete Inputs. Dry contact field devices shall be powered from 120 Voltage Alternating 
Current (VAC) source in each PLC.  
 

• Discrete Outputs. The PLC digital outputs shall be individually isolated, rated for 2 amps at 120 
VAC.  

 
• Analog Inputs. The PLC analog input signals shall be 4 to 20 mA at 24 Voltage Direct Current 

(VDC). The PLC analog inputs shall be individually isolated, allowing for 2‐wire transmitters 
powered from independent Direct Current (DC) power supplies in each PLC. 

 
• Analog Outputs. The PLC analog output signals shall be isolated 4 to 20 mA at 24 VDC into 

750 ohms, powered from each PLC. 
 
5.5.5 PLC Inputs and Outputs 
 
Alarms will be displayed and acknowledged at the respective HMI workstations. Alarm history will be 
stored on each respective package panel and at the Cimplicity SCADA system.  
 
5.5.6 Instrumentation 
 
New instrumentation will be used throughout the plant and will be wired directly from the field device to 
the new PLC control systems. Table 5.5.6.1 lists the instrument types that are anticipated on the project. 
 

TABLE 5.5.6.1 
INSTRUMENT TYPES 

 
Measurement Instruments 
Liquid Flow Magnetic Flowmeters 
Air Flow Thermal Mass Flowmeters, SBR Blower & Air Flow 

Meters 
Level Ultrasonic Level Measurement & Pressure Cell 

Level Measurement 
Temperature Resistance Temperature Detection Elements 
Pressure Electronic Variable Capacitance or Silicon Strain 

Gauge Transmitters (Utilized with Discharge of 
Pumps) 

Analytical Dissolve Oxygen, Mixed Liquor Suspended Solids, 
Oxidation Reduction Potential (ORP) 
Instrumentation (Additional Equipment will be 
Determined during the Design Phase) 

 
5.5.7 Existing Equipment 
 
The existing influent screening system and Effluent Pump Station include Emerson PLCs. The old 
Headworks and Effluent Pump Station PLCs will be replaced with Allen Bradley PLCs. The new influent 
screening system, recently installed, will remain in service and be replaced in the future.  
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5.6.1 General 
 
This memorandum discusses the design criteria of the Wastewater Treatment Plant (WWTP) Upgrades 
with respect to those reliability standards and is subdivided as follows: locations and expansion; piping; 
component maintenance and repair; component reliability; and electrical system. 
 
The Wastewater Treatment Plant components and Process Areas will be designed using US 
Environmental Protection Agency (EPA) Reliability Class I standards. Component reliability is discussed 
later in this Memorandum. 
 
Location and Expansion 
The location of the WWTP Upgrades will be constrained within the existing site. The new influent flow 
equalization basin will be located within the existing aeration basin. Upgrades to the Transfer Pump 
Station will re-use the existing wet well.  
 
Although the SBR site location is currently under evaluation, currently the northwest corner of the 
existing Lagoon No. 2 will undergo improvements to accommodate the new grit removal system, 
Sequencing Batch Reactor (SBR), effluent filtration system, disinfection system, Non-Potable Water 
System, and SBR Building.  
 
The new Aerobic Digester and Biosolids Dewatering Facility will be located between the existing 
aeration basin and Lagoon No. 2.  
 
The existing Wastewater Treatment Plant is situated outside of the 100-year flood plain. The new 
treatment plant upgrades will be situated outside of the 100-year flood plain. 
 
Piping 
In general, piping will be designed to allow for adequate passage of design flows and maintaining 
cleansing velocities. Isolation valves, cleanouts, and takedown fittings will be installed to facilitate pipe 
maintenance.  
 
Sludge conveyance pipe systems will be made for flushing and mechanical cleanout of sludge to prevent 
blockages.  
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Component Maintenance and Repair 
Sufficient space will be designed around each component to allow for maintenance of the equipment. 
 
Isolation valves will be provided in piping systems to allow the equipment to be removed without taking a 
basin or redundant component out of service. 
 
Interior equipment positions will have large access doors to allow interior equipment to be removed and 
replaced. Skid mounted equipment and blowers will be designed for trundle movement through the doors. 
 
All submersible pumps and mixers will be rail mounted and the top of the wet well will have provisions 
for a davit type crane. 
 
Onsite Non-Potable Water System utility stations will be available for flushing and wash down of 
equipment.  
 
Component Reliability 
 
Influent Flow Equalization Basin  
 
Equipment Reliability. The influent flow equalization basin consists of a single basin for retention of 
peak hourly flows during a storm event. The basin does not include any mechanical or electrical 
equipment and is hydraulically connected to the Transfer Pump Station wet well.  
 
Emergency Power (Loss of Normal Power). Not applicable. The influent flow equalization basin does 
not include any equipment that would require electrical power during a power outage.  
 
Transfer Pump Station  
 
Pumps 
 
Equipment Reliability. The Transfer Pump Station has three duty pumps and one standby pump. The 
pump station is sized to handle the 20-year projected peak daily flow with one of the four pumps out of 
service.  

 
Emergency Power (Loss of Normal Power). The Transfer Pump Station will be connected to the 
existing emergency standby generator system, 750 kilowatt (kW). Reference Section 5.4 for additional 
electrical information.  
 
Grit Removal and Flow Splitting  
 
Grit Removal 
 
Equipment Reliability. The grit removal system consists of a vortex grit basin with an associated grit 
classifier. A pump removes settled grit from the bottom of the basin and transfers the material to the 
classifier. Neither the grit chamber nor the classifiers are redundant. The grit removal system will have a 
bypass to allow for maintenance of the grit removal system. 
 
Emergency Power (Loss of Normal Power). The grit removal system will be connected to the new 
emergency standby generator system (500 kW), located adjacent to the SBR. 
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Sequencing Batch Reactor  
 
Sequencing Batch Reactor 
 
Equipment Reliability. The SBR will have four identical basins each containing a decanter, Waste 
Activated Sludge (WAS) pump, mixer and instrumentation. During normal operations any one of the four 
basins can be temporarily taken out of service. Each basin is sized for one quarter of the 20-year projected 
peak daily flow.  
 
Emergency Power (Loss of Normal Power). The SBR system will be connected to the new emergency 
standby generator system (500 kW), located adjacent to the SBR. 
 
Aeration Blowers 
 
Equipment Reliability. Three 100 horsepower (hp) aeration blowers will be installed. Two blowers have 
the capacity to service all four SBR basins, equating to one blower per two basins. The third aeration 
blower serves as a redundant backup. Electrically actuated valves will provide automatic control for 
directing air to the necessary basin. Any of the aeration blowers can send air to any tank. The two duty 
blowers will each have a thermal mass air flow sensor for air flow measurement. In the event of deficient 
air flow, an alarm will be activated.  
 
A Dissolved Oxygen (DO) sensor will be located in each SBR basin to continuously measure the actual 
dissolved oxygen. The blower speed will be controlled based on the actual dissolved oxygen reading. In 
the event that the dissolved oxygen level drops below an Operator adjustable set point, an alarm will be 
initiated.  
 
Emergency Power (Loss of Normal Power). The aeration blowers will be connected to the new 
emergency standby generator system (500 kW). 
 
Air Diffusers 
 
Equipment Reliability. Each basin has a single air diffuser system that is controlled with a single 
automatic air valve. The valves can be manually activated if the air actuator malfunctions.  
 
Effluent Filtration  
 
Disk Filter 
 
Equipment Reliability. Two rotating disk filters will provide effluent filtration during the recycled water 
season. Each filter is capable of handling the maximum monthly dry weather flow with a peak decant rate 
of 4.5 Million Gallons per Day (MGD). If one of the filters malfunctions, then the other will be capable of 
handling 100 percent of the design flow.  
 
The filters can process the peak daily flow hydraulically, if necessary. Although not required by the 
discharge permit, each effluent filter will be equipped with a turbidimeter to continuously measure the 
effluent turbidity when the filter is in production. If the effluent turbidity drops below an Operator 
adjustable set point, an alarm will be activated.  
 
Emergency Power (Loss of Normal Power). The effluent filter system will be connected to new 
emergency standby generator system (500 kW). 
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Disinfection  
 
Disinfection Equipment 

 
Equipment Reliability. An ultraviolet disinfection system, consisting of two parallel disinfection units, 
will service the secondary effluent leaving the SBR or tertiary effluent from the effluent filters. The 
disinfection unit is capable of treating the peak decant flow rate while the SBR is operating in storm mode 
processing the peak daily flow rate.  
 
When discharging to the Molalla River, a dose of 30 millijoule for square centimeter (mJ/cm2) is 
required; therefore, only one Ultraviolet (UV) train is necessary to achieve the disinfection objectives. 
Both UV trains are necessary during recycled water production. Each train consists of three banks. Two 
banks serve as duty, and one as backup. For maintenance, the UV system is designed such that each train 
could be bypassed if necessary.  
 
Emergency Power (Loss of Normal Power). The UV disinfection unit is connected to new emergency 
standby generator system (500 kW). 
 
Non-Potable Water Pump Station  
 
Pumps 
 
Equipment Reliability. The Non-Potable Water Pump Station has one duty pump and one standby 
pump. Each pump is sized to deliver 100 gallons per minute (gpm) at 231 feet Total Dynamic Head 
(TDH). A 20,000-gallon non-potable water tank will provide storage of final effluent for distribution 
throughout the WWTP site when the SBR is not decanting. The WWTP also has access to City water 
(suitable backflow preventor already installed) that could be used at the site during a complete failure of 
the Non-Potable Water System. Additionally, there is another connection to the effluent force main.  

 
Emergency Power (Loss of Normal Power). The Non-Potable Water Pump Station will be connected to 
the new emergency standby generator system (500 kW).  
 
Electric Actuated Valves 
 
Actuated Valves 
 
Equipment Reliability. The new WWTP will have four new electrically actuated butterfly valves. One 
30-inch diameter valve will be associated with directing final effluent from the non-potable water tank to 
Effluent Storage Pond No. 1. The 24-inch diameter valve will direct final effluent from the non-potable 
water tank to Effluent Storage Pond No. 2. An 18-inch diameter valve will direct final effluent directly to 
the Effluent Pump Station. Another 18-inch diameter modulating valve will control flow from Effluent 
Storage Pond No. 1 to the Effluent Pump Station.  

 
Emergency Power (Loss of Normal Power). All of the valves will be connected to the emergency 
generator systems. The valves at the SBR site and Effluent Storage Pond site will be on the new 
emergency standby generator system (500 kW). The new modulating valve inside of the existing building 
will be on the existing standby generator (750 kW).  
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Effluent Storage and Disposal 
 
Molalla River (November 1st to April 30th) 
 
Equipment Reliability. Effluent discharge to the Molalla River can occur between November 1st to April 
30th when stream flows exceed minimum flow requirements. Effluent is conveyed to the Molalla River 
using the existing Effluent Pump Station. The Effluent Pump Station has two pumps with a capacity 
between 500 and 7,000 MGD.  
 
Effluent will be directed to the Effluent Pump Station, typically, from Effluent Storage Pond No. 1. This 
will provide a consistent flow rate to the Effluent Pump Station. The Effluent Storage Pond will provide 
effluent flow equalization. Future average wet weather flows are less than 4 MGD. The influent flow rate 
to the Effluent Pump Station will typically be set at less than the capacity of one effluent pump. This will 
enable the Effluent Pump Station to have complete redundancy. In the future, the City plans to install 
another effluent pump, to establish two duty and one standby pump at the future peak day flow.  
 
In the event of an Effluent Pump Station failure, there is ample storage in the Effluent Storage Pond(s) 
during the winter time and summer time to provide emergency capacity. The actuated valves that direct 
flow to the Effluent Pump Station will be programmed to close upon failure of the Effluent Pump Station. 
 
Effluent Storage Pond No. 1 will have a dedicated overflow pipe that will direct overflow to the Transfer 
Pump Station and influent flow equalization basin. Effluent Storage Pond No. 1 will also have a liquid 
level transducer, which will be connected to the SBR control panel and Supervisory Control and Data 
Acquisition (SCADA) system.  
 
Emergency Power (Loss of Normal Power). The Effluent Pump Station is powered using the existing 
750 kW emergency standby generator.  
 
Recycled Water Irrigation (May 1st – October 31st) 
 
Equipment Reliability. Effluent is conveyed to the recycled water irrigation sites using the existing 
Effluent Pump Station. If the City cannot irrigate or discharge to the Molalla River, typically in the 
months of May or October final effluent will be stored in the Effluent Storage Ponds, Effluent Storage 
Pond No. 1. During wet shoulder months, Effluent Storage Pond No. 2 may need to be used.  
 
Emergency Power (Loss of Normal Power). The Effluent Pump Station is powered using the existing 
750 kW emergency standby generator.  
 
Solids Treatment  
 
Aerobic Digester 

  
Equipment Reliability. There are two Aerobic Digester tanks. Each tank is outfitted with a drain, 
decanter, transfer piping, influent WAS piping, aeration equipment, and instrumentation. The decanter, 
drains, and pumping systems act as redundant systems for removing liquid and sludge from the tanks.  
 
The WAS pipework originates from the SBR and can be discharged into either tank. The pipe manifold 
system offers a way to move biosolids from one tank to another. Aeration is accomplished using two 
blowers; one blower is dedicated to each tank. No redundancy is required for the blowers. However, the 
blower piping is designed such that any blower can direct air to any tank. The Aerobic Digester Building 
includes space for a third blower when the Aerobic Digestion System is expanded.  
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Biosolids Dewatering 
 
Equipment Reliability. Biosolids are conveyed to the biosolids screw press dewatering unit through a 4-
inch diameter force main from the Aerobic Digestion System. The dewatered biosolids will be 
temporarily stockpiled onsite until ready for offsite disposal at a landfill. The sludge dewatering 
equipment does not play a critical role in the liquid stream process and can be temporarily taken out of 
service. The biosolids systems will not be connected to the existing or new standby emergency generator 
systems. 
 
Electrical System 
 
Motor Control 
 
New motor controls will be installed in the new SBR Building, new Aerobic Digester Building, new 
Biosolids Dewatering Facility, and for the Transfer Pump Station improvements.  
 
The new Sequencing Batch Reactor (SBR) treatment facility will require a 1200 A, 480Y/277 V 
minimum service for the equipment loads and building loads. There is a tap location remaining in the 
primary vault at the gate that will be used to provide a primary feed to a new transformer for the SBR 
area. A new service switchboard will be designed to provide power distribution from the transformer to 
the new SBR area loads. Service equipment will include an automatic transfer switch to provide switching 
to a new 500 kW standby power unit. Reference Section 5.4 for additional electrical information.  
 
The SBR Programmable Logic Controller (PLC) panel and other package process panels will all have 
individual uninterruptible power supplies with duration to bridge any outages that may occur during 
power transfer. 
 
Remote stations for equipment control will be in enclosures rated for the environment. (i.e., explosion-
proof, and NEMA 4X.) 
 
Automatic Control 
 
Automatically controlled equipment will have manual control for starting and stopping (HAND-OFF-
AUTO switches). 
 
Modulating devices, such as Variable Frequency Drives(VFD), will have bypass starters and manual 
settings. 
 
All equipment will be designed to restart in the control position designated before a power outage. 
 
Alarms 
 
Each control panel will have at least one common alarm that is connected to the alarm system, but most 
all of the panels will include several alarm call-out functions. Local alarms will be annunciated through 
either flashing lights or audible signals. Alarms will also activate the existing auto-dialer system to notify 
operating personnel. 
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Emergency Power 
 
A new 500 kW generator will be installed at the SBR site, adjacent to the SBR. The generator will have 
an automatic transfer switch and 24-hour capacity diesel fuel tank. The generator will be sized to operate 
all critical equipment at the new SBR site for discharge permit compliance.  
 
The existing standby generator will remain in service and be capable of powering the influent screening 
system, Transfer Pump Station, Effluent Pump Station, and existing Operations / Lab Building.  
 
5.6.2 Design Issues Yet to Be Resolved 

 
• Electrical design.  

 
• Non-potable site piping system.  

 
• Coordination with the City on PLC replacements for existing systems in advance of the project. 

The SCADA system will also be outside of the scope of this project.  



SECTION 6: 
IMPLEMENTATION 
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Section 6 – Implementation 
 
This section discusses design system implementation on a project wide basis. The implementation 
sections are shown in the table below and described in the corresponding sections. 
 

TABLE 6.0.0.1 
IMPLEMENTATION 

 

Description 
Design 

Memorandum 
Number 

Schedule 6.1 

Operations during Construction 6.2 

Construction Documents 6.3 

Cost Estimates 6.4 

 
 



The Dyer Partnership Engineers & Planners, Inc. 6.1-1            
 

P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 6.1 

Subject: Implementation 

 SCHEDULE 

Date: October 2021 

Prepared By: Steve Major, PE 
Tyler J. Molatore, PE 

  
 
6.1.1 Description 
 
This section discusses the overall project schedule consisting of a list of times at which tasks, events, and 
actions are intended to take place. A graphical schedule is located at the end of this section. 
 
6.1.2 Schedule 
 
Phase I – Design, Permits, and Value Engineering 
This phase involves completing the Predesign Report, conducting the value engineering process, 
preparing the Final Design, all of which will undergo Oregon Department of Environmental Quality 
(DEQ) review. The value engineering process will be conducted after completion of the Predesign Report. 
A new National Pollutant Discharge Elimination System (NPDES) Permit will be issued upon 
commissioning of the new Sequencing Batch Reactor (SBR) facility. This phase of work is scheduled for 
completion by January 2023. 
 
Phase II – Wastewater Treatment Plant Upgrades 
This phase includes preparation of bidding documents, conducting the bidding process, and construction 
of the new influent flow equalization system, Transfer Pump Station improvements, elevated grit removal 
system, SBR, effluent filtration system, Ultraviolet (UV) disinfection system, Non-Potable Water System, 
yard piping, Effluent Storage Pond improvements, Aerobic Digester, SBR Building, Aerobic Digester 
Building, Biosolids Dewatering Facility, and new standby generator. The new SBR, and other systems 
and structures at the SBR site area, as well as the new Aerobic Digester and Biosolids Dewatering 
Facility, must be fully operational, and the existing lagoons must be drained, prior to taking the existing 
facility offline. A thirty-month construction duration is anticipated. The construction process is scheduled 
to be completed by October 2025. However, the new SBR is scheduled to be operational by December 
2024. Should the SBR site be relocated, the construction schedule will be adjusted accordingly.  
 
Phase III - Performance Evaluation Period 
All new facilities will undergo a performance evaluation phase to ensure that all of the equipment and 
processes perform as specified and required. This evaluation period lasts for twelve months after final 
completion of the project, or October 2026.  
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FIGURE 6.1.2.1 
SCHEDULE 

 

Wastewater Treatment Plant Upgrades (198.28) (Revised November 5, 2021) 
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WBS Task Name Start Finish Duration 
(Months)

10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10

1 Adminis tration & Legal  10.01.20 10.15.25 60.5

2
Value Analys is  
(Completed)

- - -

3 Environmenta l  Report 04.01.21 08.31.21 5

4 Predes ign Report 04.01.21 11.30.21 8

5
DEQ Review & Approval  of 
Predes ign Report

12.01.21 01.31.22 2

6 Wetland Mitigation 06.01.21 09.30.21 4

7 Value Engineering 12.01.21 01.31.22 2

8 Des ign 02.01.22 01.31.23 12

9 Permitting 06.15.22 12.15.22 6

10
DEQ Review & Approval/ 
Fina l  Contract Documents

02.01.23 03.15.23 1.5

11
Bidding-Construction 
Contracts

03.15.23 05.15.23 2

12 Construction Management 05.15.23 05.15.25 24

13 Construction 05.15.23 10.15.25 30

14 Contingency 09.01.24 10.15.25 13.5

*Additional contract time per Amendment #1

Project Lead: Steve Major

City: Molalla, Oregon
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 6.2 

Subject: Implementation 

 OPERATIONS DURING CONSTRUCTION 

Date: September 15, 2021 

Prepared By: Tyler J. Molatore, P.E. 
  

 

6.2.1 Description 
 
The existing Wastewater Treatment Plant (WWTP) continuously receives and treats municipal sewage. 
This section discusses the construction sequencing and methods to provide continuous operations of the 
existing treatment system while constructing and sequentially transferring wastewater to the upgraded 
Wastewater Treatment Plant. 
 
6.2.2 Construction Sequence 
 
General 
 
The existing Wastewater Treatment Plant will remain in service and uninterrupted until the new 
Wastewater Treatment Plant is constructed, commissioned, and the existing lagoon wastewater is 
processed through the existing tertiary, Dissolved Air Flotation (DAF) units and gravity filters, and 
disinfection system. Construction sequencing elements during construction of improvements are as 
follows:  
 

• The construction schedule and work tasks will provide for continuous and uninterrupted treatment 
of wastewater and subsequent compliance with discharge requirements as set forth in the City’s 
National Pollutant Discharge Elimination System (NPDES) Permit and Mutual Agreement and 
Order (MAO). 
 

• The existing WWTP is required to be in service and in compliance with the City’s NPDES Permit 
until the Transfer Pump Station, grit removal system, Sequencing Batch Reactor (SBR), effluent 
filtration system, disinfection system, and SBR Building are fully functional and receiving the 
influent raw sewage, and the existing lagoon wastewater is processed through the existing tertiary 
and disinfection systems. The existing WWTP includes the influent screening system, aeration 
basin, Transfer Pump Station, facultative lagoons, DAF units, gravity filters, disinfection system, 
chlorine contact basin, Effluent Pump Station, ancillary pumps, laboratory, and all other 
equipment currently in use by the City for operation of the existing Wastewater Treatment Plant.  
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• The existing 750 kilowatt (kW) emergency power supply and emergency power equipment / 
transfer switch for the existing Wastewater Treatment Plant will remain in operation at all times 
and provide uninterrupted service. 
 

• Bypassing of untreated or partially treated sewage to surface water or drainage courses will be 
prohibited during construction. In the event accidental bypassing is caused by the Contractor's 
operations, the City will immediately be entitled to employ others to stop the bypassing without 
giving written notice to the Contractor. 
 

• The new influent flow Equalization (EQ) basin will not be installed until the SBR is operational. 
Construction of the new flow equalization basin will occur during the summer time when influent 
flow EQ to the SBR is not required.  
 

• Generally, in May and October, the City is unable to irrigate recycled water or discharge to the 
Molalla River. These months represent time periods by which upgrades to the process units 
downstream of the existing lagoons could occur. During these months, however, uninterrupted 
operation of the influent screening system, Transfer Pump Station, and facultative lagoons must 
remain.  

 
Construction Sequencing 
 
The construction sequence for the proposed improvements is separated into three major stages: 
 
Stage 1 

 
• The new Effluent Storage Pond No. 1 outlet structure will be constructed and operational prior to 

beginning site work related to construction of the new SBR and ancillary systems. The existing 
Lagoon No. 2 outlet structure will not be abandoned until the new Effluent Storage Pond No. 1 
outlet structure and associated piping is installed and operational. The new outlet structure will be 
temporarily connected to the existing DAF units.  
 

• Temporary cofferdam construction.  
 

• The wastewater from the new SBR site area will be drained into the tertiary systems, or 
transferred into Lagoon No. 2 at a rate that will not adversely impact the existing treatment 
process. Sludge that resides in the bottom of this area will be removed and disposed of in 
accordance with local, state, and federal laws and regulations.  

 
• Aerobic Digester will be constructed and commissioned. 

 
• Aerobic Digester Building will be constructed and commissioned. 

 
• Biosolids Dewatering Facility will be constructed and commissioned.  

 
Stage 2  

 
• Site work will occur during the summer months to develop the area allocated for the new SBR 

and associated systems and structures will be completed.  
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• The Contractor will be responsible for temporary bypass pumping and piping as required to 
facilitate improvements to the Transfer Pump Station.  

 
• Force main piping from the Transfer Pump Station to the new grit removal system. 

 
• Grit removal system and influent flow splitter structure.  

 
• SBR. 

 
• Effluent filtration system.  

 
• UV disinfection system. 

 
• Non-Potable Water System. 

 
• SBR Building.  

 
• Yard piping, including effluent piping to Effluent Storage Ponds, effluent piping to Effluent 

Pump Station, and all other piping as shown on the preliminary drawings.  
 

• 500 kW standby generator.  
 

• Supervisory Control and Data Acquisition (SCADA) control panel and integration of processes.  
 

• Once the SBR and ancillary systems are operational, in the late fall or early winter the SBR will 
begin treating raw wastewater.  

 
• In preparation for decommissioning of the existing WWTP and conversion of the lagoons to 

Effluent Storage Ponds, the wastewater from the existing lagoons and aeration basin will be 
processed through the existing DAF units, gravity filters, disinfection system, and subsequently 
discharged to the Molalla River during the winter discharging period. The objective of this step is 
to completely drain the existing lagoons and process the wastewater in accordance with NPDES 
Permit and MAO requirements, prior to the recycled water season. The point of compliance 
during this phase of construction will be at the discharge monitoring station.  

 
• Two strategies for draining the lagoons provided in Table 6.2.2.1. 
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TABLE 6.2.2.1 
LAGOON DRAINING STRATEGIES 

 
Options Techniques 
Option No. 1 When operating the new SBR system and 

existing lagoon / tertiary systems, the 
Contractor would install temporary piping to 
direct the final effluent from the SBR system to 
the Effluent Pump Station. The Effluent Pump 
Station is being evaluated to determine actual 
capacity. Record drawings indicate a capacity 
of 10.1 Million Gallons per Day (MGD). During 
an effluent pump failure, the final effluent from 
the SBR would need to be automatically 
directed to the existing lagoons. This can be 
accomplished by closing the electrically 
actuated valve to the Effluent Pump Station and 
opening one of the valves to the ponds. The 
peak decant rate from the SBR is 8.8 MGD. 
Therefore, the maximum drainage rate from the 
lagoons would be approximately 1 MGD during 
peak SBR decant conditions. 

Option No. 2 This option directs the SBR final effluent to the 
lagoons, and then the lagoon effluent would be 
processed through the existing tertiary and 
disinfection systems. The tertiary systems are 
rated for a capacity of 4 MGD. The actual 
capacity of the DAF units is approximately 3.5 
MGD. With the SBR in operation the overall 
load to the lagoons will be decreased, thereby 
reducing the load to the tertiary systems. 

 
o An evaluation of the time to drain the lagoons was conducted. The Average Wet Weather 

Flow (AWWF) for the years of 2014 through 2020 is summarized in the following table. 
 

TABLE 6.2.2.2 
HISTORICAL AWWF 

 
Year AWWF 
2014 1.84 
2015 1.89 
2016 1.97 
2017 2.39 
2018 1.72 
2019 1.09 
2020 1.10 

 
During winters with lower rainfall, the City will be able to process at least 2 MGD flow in 
excess of influent flows to effectively drain the existing lagoons. During wet winters, the City 
will still be able to drain the lagoons at a rate of at least 1.5 MGD, on average.  
 
The existing lagoons have a total volume of 98 Million Gallons (MG). In October of 2019, 
Lagoon No. 1 and Lagoon No. 2 depths were 11.3 feet and 11.6 feet, respectively. In October 
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of 2020, Lagoon No. 1 and Lagoon No. 2 depths were 10.9 feet and 12.2 feet, respectively. 
The approximate time to drain the lagoons is provided in Table 6.2.2.3.  

 
TABLE 6.2.2.3 

TIME TO DRAIN LAGOONS 
 
Lagoon Drainage Rate (MGD) Drainage Time (days) 

1  98 
1.5 65 
2 49 

2.5 39 
 

o With the preliminary construction schedule, the allocated time to remove the sludge and drain 
the lagoons is anticipated to be up to five months. This correlates to an average discharge rate 
from the existing system of 0.65 MGD, assuming the lagoons are relatively full.  
 

o Lagoon No. 2 would be drained initially, and then Lagoon No. 1.  
 

o At some point the water quality in the Lagoon No. 1 may become increasingly difficult to 
treat to discharge permit standards through the DAF units. The City may need to pump and 
haul a certain portion of the lagoon contents that has treatability issues.  
 

o Waste sludge from the gravity filters and DAF units would be collected separately and hauled 
away for disposal (or transferred to the new solids treatment system). The gravity filters may 
not be needed to achieve MAO discharge permit requirements, thereby eliminating need to 
manage backwash wastewater during the lagoon draining process. Dyer is working with the 
City to quantify the DAF waste flow and characteristics.  
 

o During draining of the existing lagoons the City must maintain compliance with the 
Biochemical Oxygen Demand (BOD5) and Total Suspended Solids (TSS) mass load limits as 
set forth in the MAO.  

 
Stage 3 

 
• Demolition of the existing tertiary treatment systems and other ancillary items.  

 
• Influent flow equalization basin and associated piping. Construction of the new influent flow 

equalization basin will occur during the summer time when the opportunity to experience Peak 
Instantaneous Flow (PIF) does not exist.  

 
• During lining of Effluent Storage Pond No. 1, Effluent Storage Pond No. 2 will be used. Bypass 

piping will be temporarily installed from the outlet of Effluent Storage Pond No. 2 to the outlet of 
Effluent Storage Pond No. 1.  

 
• Site work and landscaping. 

 
The overall construction schedule is shown in Table 6.2.2.4. 
 



Project
City
Project No. 
Task
Date
Overall Construction Duration

Item May-23 Jun-23 Jul-23 Aug-23 Sep-23 Oct-23 Nov-23 Dec-23 Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24 Jan-25 Feb-25 Mar-25 Apr-25 May-25 Jun-25 Jul-25 Aug-25 Sep-25 Oct-25
Pond No. 2 Outlet and Cofferdam
     Mobilization
     Recycled Water Storage Pond No. 1 Outlet 
     Cofferdam 
     SBR Site Area Dewatering 
Aerobic Digester and Biosolids Dewatering
     Civil
     Structural - Aerobic Digester
     Mechanical - Aerobic Digester
     Electrical - Aerobic Digester
     Structural - Aerobic Digester Building
     Architectural - Aerobic Digester Building
     Mechanical - Aerobic Digester Building 
     Electrical - Aerobic Digester Building 
     Structural - Screw Press and Cake Storage 
     Architectural - Screw Press and Cake Storage 
     Mechanical - Screw Press an Cake Storage
     Electrical -  Screw Press an Cake Storage
     Startup - Aerobic Digester and Bioslids Dewatering
SBR Site Area
     SBR Fill
     Civil
     Electrical - Below Grade Conduits
     Structural - SBR Site Area Structures
SBR Building and SBR
     Civil - SBR Building and SBR
     Structural - SBR Building
     Architectural - SBR Building
     Mechanical - SBR Building
     Electrical - SBR Building
     Structural - SBR
     Mechanical - SBR
     Electrical - SBR
Grit Removal System
     Civil - Grit Removal System
     Structural - Grit Removal System
     Mechanical - Grit Removal System
     Electrical - Grit Removal System
UV Disinfection System
     Civil - UV Disinfection System 
     Structural - UV Disinfection System 
     Mechanical - UV Disinfection System 
     Electrical - UV Disinfection System 
Effluent Filtration System
     Civil - Effluent Filters
     Structural - Effluent Filters
     Mechanical - Effluent Filters
     Electrical - Effluent Filters
Non-potable Water System
     Civil - Non-potable Water System
     Structural - Non-potable Water System
     Mechanical - Non-potable Water System
     Electrical - Non-potable Water System
Transfer Pump Station
     Civil - Transfer Pump Station
     Mechanical - Transfer Pump Station
     Electrical - Transfer Pump Station
     Bypass / Emergency Pumping - Transfer Pump Station
Standby Generator (SBR Site)
     Civil - Standby Generator
     Structural - Standby Generator
     Electrical - Standby Generator
SCADA / Control Panel Integration
     SCADA Control Panel / Integration
Startup SBR and Ancillary Equipment
     Startup SBR and Ancillary Equipment
Aeration Basin and Lagoon Decommissioning
     Drain and Remove Solids Aeration Basin
     Drain and Remove Solids Lagoon No. 2
     Drain and Remove Solids Lagoon No. 1
Demolition of Existing Systems
     Demolition of Existing Systems
Influent Flow Equalization Basin
     Civil - Influent Flow Equalization Basin
     Structural - Influent Flow Equalization Basin
     Mechanical - Influent Flow Equalization Basin
     Startup - Influent Flow Equalization Basin
Effluent Storage Pond No. 1
     Effluent Pond No. 1 Bypass Piping
     Civil - Effluent Storage Pond No. 1
     Lining - Effluent Storage Pond No. 1
     Startup - Effluent Storage Pond No. 1
Site Work / Landscaping
     Site Work
     Paving
     Landscaping

30 Months

Wastewater Treatment Plant Upgrade
City of Molalla
198.28
Construction Sequencing
15-Sep-21
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Electrical and Instrumentation 
The existing 750 kW standby emergency generator will continue to remain in operation without 
interruptions at all times during construction to provide emergency power to the existing Wastewater 
Treatment Plant. Once the improvements are completed, the 750 kW generator will remain in service, and 
provide standby power for the Effluent Pump Station, Transfer Pump Station, influent screening system, 
and Operations / Lab Building.  
 
The new electric service and 500 kW standby generator for the SBR site area will be installed and 
operational for the new SBR treatment system. Installation of the new service will not impede the existing 
wastewater treatment system.   
 
Water Service 
The existing potable and non-potable water service will remain in operation at the existing Wastewater 
Treatment Plant until the new liquid stream processes are completed. A new connection to the Non-
Potable Water System will occur prior to commissioning of the SBR and ancillary systems. Potable water 
service to the existing facilities and treatment system will not be changed. New potable water with a 
backflow preventor will be connected to the Biosolids Dewatering Facility for the screw press and 
polymer make-down system.  
 
Telephone and Communication 
The main telephone service will remain in the existing Operations Building. The new plant 
communication system will use ethernet communication over fiber optic and Cat 5E or 6 cables. A 
network of ethernet switches will allow connection at each building or Process Area for Operator screens 
and equipment Programmable Logic Controllers (PLCs). 
 
Solids Treatment 
The majority of solids in the facultative lagoons will be removed in advance of this project. Solids that 
remain in the existing lagoons and will require dredging or removal as part of the lagoon 
decommissioning and conversion process. Once the Aerobic Digester and screw press are operational, the 
solids can be processed through the new dewatering equipment. Consideration will be needed to address 
the presence of larger material in the lagoons. 
 
Once the SBR is commissioned, there will likely be a time period by which no wasting will occur. Once 
the target mixed liquor is achieved, Waste Activated Sludge (WAS) from the SBR process will be 
directed to the new Aerobic Digestion System. The Aerobic Digestion System is scheduled to be 
operational prior to the new liquid stream process units.  
 
Operations 
The existing Operations / Lab Building will remain in operation throughout construction of the new 
facilities. Upgrades to the SCADA system will require that the existing Wastewater Treatment Plant, until 
it is decommissioned and the lagoon is fully drained, will remain in operation and in compliance with the 
NPDES Permit.  
 
6.2.3 Design Issues Yet to Be Resolved 
 
A listing of the issues yet to be resolved is provided below.  
 

• Alternative project delivery methods (Construction Manager/General Contractor, etc).  
 

• Volume of solids to be disposed of from the aeration basin and lagoons.  
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• Lagoon water quality sampling at various depths of the lagoon. 
 

• The SBR site selection impacts to construction schedule.  
 

• Weather related construction impact considerations.  
 

• Considerations of MAO.  
 

• The DAF wastewater effluent quality and quantity will be further evaluated to possibly not need 
the gravity filters to meet discharge permit compliance.  
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 6.3 

Subject: Implementation 

 CONSTRUCTION DOCUMENTS 

Date: September 14, 2021 

Prepared By: Tyler J. Molatore, P.E. 
  

 

6.3.1 Description 
 
This section discusses the construction documents that will be prepared for bidding in accordance with 
standard Engineers Joint Contract Document Committee (EJCDC) format. Major components of the bid 
package along with a list of specification sections are shown on the following pages.  
 
A preliminary list of drawings is included on drawing sheets 10-G-1 and 10-G-2 in the “Predesign 
Review Set” that accompanies this Predesign Report. 
 

TABLE 6.3.1.1 
BIDDING DOCUMENTS 

 
Volume 1 – Bidding Documents 

Section No. Description 
100 Advertisement for Bids 
200 Instruction to Bidders 
400 Bid Forms 
410 Bid 
430 Bid Bond 
435 First-Tier Subcontractor Disclosure Form 
451 Bidder’s Prequalification Form 
460 Required Supplements 
461 Non-Collusion Affidavit 
462 Responsibility Affidavit 
469 Certifications and Compliance Statements 
480 Funding Agency Forms 
495 Sample Forms 
496 Notice of Intent to Award 
497 Notice of Award 
498 Certificate of Materials Origin, AIS Templates 
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TABLE 6.3.1.2 
CONTRACT DOCUMENTS 

 
Volume 2 – Contract Documents 

Section No. Description 
510 Notice of Award 
520 Agreement Form Between Owner and Contractor 
540 Exhibits to the Agreement (Contract Clauses, Geotechnical Report, DBE and Good Faith Forms) 
550 Sample Forms 
551 Notice to Proceed 
552 Contractor’s Application for Payment 
553 Contract Change Order 
554 Affidavit 
555 Work Change Directive 
556 Field Order 
560 Other Exhibits 
600 Bonds and Certificates 
610 Performance Bond 
615 Payment Bond 
625 Certificate of Substantial Completion 
700 General Conditions 
800 Supplementary General Conditions 
810 Permits 
811 Inadvertent Discovery Plan 
820 Funding Agency Requirements 
822 Construction Sign for Funding Agency 
830 Prevailing Wage Rates 
831 Davis Bacon Prevision 
832 Federal Labor Standards 
850 Drawings and Schedules 
900 Addenda 

 
TABLE 6.3.1.3 

SPECIFICATIONS 
 

Division 1—General Requirements 
Section No. Description 

1000 Index 
1010 Summary of Work 
1014 Work Sequence 
1015 Archaeological Finds 
1025 Measurement & Payment 
1040 Coordination 
1041 Existing Utilities and Improvements 
1046 Modifications to Existing Structures, Piping and Equipment 
1050 Field Engineering 
1060 Regulatory Requirements 
1070 Abbreviations and Symbols 
1100 Substitution of Major Equipment Items 
1110 Special Project Requirements 
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1300 Submittals 
1310 Construction Schedules 
1340 Finish and Color Samples 
1350 Operation and Maintenance Manuals 
1430 Testing & Training 
1501 Temporary Controls 
1510 Temporary Utilities 
1550 Mobilization & Demobilization 
1590 Field Office 
1605 Shipment, Protection, and Storage 
1620 Record Drawings 
1660 Performance and Operational Testing 
1710 Final Cleanup & Restoration 
1900 Seismic Design Requirements 
1990 Reference Forms 

 
Division 2—Sitework 
Section No. Description 

2000 Index 
2050 Demolition & Abandonment 
2100 Site Preparation 
2140 Control of Water 
2150 Shoring & Bracing 
2160 Sewer Bypass Pumping 
2200 Earthwork for Structures & Embankments 
2221 Trench Excavation 
2222 Earthwork for Pipelines & Conduits 
2310 Boring, Tunneling and Jacking 
2510 Asphalt Concrete Pavement 
2525 Curbs and Gutters 
2527 Sidewalk, Driveway Approaches and Handicap Ramps 
2545 Surface Removal and Replacement 
2570 Geotextile Fabric 
2571 Nonwoven Geotextile Fabric 
2605 Manholes and Cleanouts 
2721 Catch Basins and Area Drains 
2728 Ditching 
2735 Subdrains 
2776 Membrane Liner 
2900 Landscaping 

 
Division 3—Concrete 
Section No. Description 

3000 Index 
3100 Concrete Formwork 
3200 Concrete Reinforcement 
3300 Cast-In-Place Concrete 
3301 Concrete Testing, Sampling, & Inspection 
3360 Concrete Floor Finish 
3480 Precast Concrete 
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3600 Grout 
  
Division 5—Metals 
Section No. Description 

5000 Index 
5100 Structural Metals 
5501 Anchor Bolts and Fasteners 
5520 Handrails & Railings 
5530 Grating and Stairs 
5910 Hot-Dip Zinc Coating 

  
Division 6—Wood and Plastics 
Section No. Description 

6000 Index 
6100 Rough Carpentry 
6092 Prefabricated Wood Trusses 
6180 Glue Laminated Beams 
6200 Finish Carpentry  

  
Division 7—Thermal and Moisture Protection 
Section No. Description 

7000 Index 
7100 Waterproofing and Moisture Proofing 
7200 Insulation 
7410 Metal Roofing 
7466 Fiber Cement Siding 
7600 Flashing and Sheet Metal 
7630 Gutters & Downspouts 
7900 Joint Sealers (Caulking & Sealants) 

 
Division 8—Doors and Windows 
Section No. Description 

8000 Index 
8100 Steel Doors and Frames 
8330 Aluminum Hatches 
8333 Aluminum Roll-up Doors 
8400 Doors & Windows 
8710 Finish Hardware 

 
Division 9—Finishes 
Section No. Description 

9000 Index 
9250 Gypsum Drywall 
9690 Rubber Base 
9720 FRP Panels 
9900 Coatings 

  
Division 10—Specialties 
Section No. Description 

10000 Index 
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10400 Signs 
10520 Fire Extinguishers  

 
Division 11—Equipment 
Section No. Description 

11000 Index 
11001 Equipment 
11060 Electric Motors 
11101 Stop Gates 
11146 Vortex Grit Removal Equipment 
11147 Grit Classifier 
11180 Sequencing Batch Reactor 
11181 Air Control Valve 
11182 Air Diffusion Equipment 
11183 Positive Displacement Blowers 
11184 Decant Mechanism 
11185 Waste Sludge Pump 
11186 SBR Control Panel and MCC 
11187 SCADA System 
11188 Portable Suspended Solids Probe 
11189 Dissolved Oxygen Monitor 
11190 Submersible Mixers 
11200 Effluent Filters 
11310 Transfer Pump Station 
11331 Aerobic Digester 
11332 Biosolids Transfer Pumps 
11348 Non-potable Water System 
11737 Ultraviolet Disinfection Equipment 
11800 Biosolids Dewatering 
11801 Biosolids Macerator 
11900 Variable Frequency Drives 
11921 Automatic Sampler 

 
Division 13—Special Construction 
Section No. Description 

13000 Index 
13100 Demolition of Existing Wastewater Treatment System 
13120 Decommissioning of Existing Wastewater Treatment System 

  
Division 14—Conveying Systems 
Section No. Description 

14000 Index 
14655 Portable Hoist 

  
Division 15—Mechanical 
Section No. Description 

15000 Index 
15010 General Mechanical Requirements 
15050 General Piping Requirements 
15051 Piping Systems 
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15061 Steel Pipe 
15062 Ductile Iron Pipe 
15063 Stainless Steel Pipe 
15064 Plastic Pipe 
15066 Copper Piping 
15085 Piping Connections 
15095 Piping Appurtenances 
15096 Pipe Hangers and Supports 
15101 Gate Valves 
15103 Butterfly Valves 
15104 Telescoping Valves 
15110 Eccentric Plug Valves 
15115 Ball Valves 
15118 Cushioned Swing Check Valves 
15124 Reduced Pressure Backflow Preventers 
15136 Wafer Style Silent Check Valves 
15147 Solenoid Valves 
15150 Specialty Valves 
15151 Expansion Joints 
15152 Manual Valve & Gate Operators 
15240 Mechanical Sound, Vibration, & Seismic Control 
15260 Mechanical Insulation 
15400 Plumbing  
15473 Electric Water Heaters 
15632 Electric Unit Heaters 
15770 HVAC 
15850 Fans 
15890 Air Distribution 
15944 Louvers 
15951 Controls 

 
Division 16—Electrical Work 
Section No. Description 

16000 Index 
16001 Commissioning 
16005 Starting and Adjusting 
16010 General Electrical Requirements 
16015 Demonstration and Testing 
16020 Heat Trace 
16057 Electrical Systems Analysis 
16075  Electrical Controls Identification 
16080 Electrical Testing 
16095 Minor Electrical Demolition 
16100 Basic Electrical Materials and Methods 
16200 Standby Generator System 
16400 Service and Distribution 
16401 Active Harmonic Filter 
16450 Grounding 
16500 Lighting 
16900 Motors and Controls 
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Division 17—Instrumentation 
Section No. Description 

17000 Index 
17000 Instrumentation and Control 
17250 Magnetic Flow Meters 
17260 Level Control Transducers 
17270 Ultrasonic Level Sensor 
17280 Pressure Gauges 
17295 Staff Gauges 
17500 Control Strategies 

17500 (I) Transfer Pump Station 
17500 (II) Grit Removal System 
17500 (III) Sequencing Batch Reactor 
17500 (IV) Effluent Filtration System 
17500 (V) UV Disinfection System 
17500 (VI) Non-Potable Water System 
17500 (VII) Aerobic Digester 
17500 (VIII) Biosolids Screw Press 
17500 (IX) Standby Generator System 
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P R E D E S I G N   R E P O R T   M E M O R A N D U M 
Project: City of Molalla 

 Wastewater Treatment Plant Upgrades 

Section: 6.4 

Subject: Implementation 

 COST ESTIMATE 

Date: October 2021 

Prepared By: Tyler J. Molatore, P.E. 
  

 

6.4.1 Construction Cost Estimate 
 
A preliminary cost estimate was originally included in the City of Molalla’s Wastewater Facility and 
Collection System Master Plan (The Dyer Partnership, 2018). The cost estimate was updated as part of 
the Predesign Report phase based upon the recent progression with the preliminary design. An updated 
cost estimate is included in Table 6.4.1.1. Detailed cost estimates are included in Appendix C.  
 

TABLE 6.4.1.1 
CONSTRUCTION COST ESTIMATE 

 
Item  Cost ($)  
Influent Flow Equalization Basin  $            1,204,000  
Transfer Pump Station  $               910,000  
Grit Removal System  $               979,000  
SBR Facility   $            7,866,000  
Effluent Filtration System  $            1,485,000  
Disinfection System (UV)  $            1,851,000  
Effluent Storage Pond No. 1 Improvements  $            2,838,000  
Aerobic Digestion System  $            2,657,000  
Biosolids Dewatering Facility  $            1,279,000  
Standby Generator (500 kW)  $               212,000  
Sludge Removal & Disposal (Aeration Basin, Lagoons No. 1 and No. 2)  $               300,000  
Site Structures (SBR and Aerobic Digester Buildings)  $               883,000  
Site Improvements and Yard Piping  $            4,126,000  

 WWTP Construction Estimate Total  $           26,590,000  
Contingency (15%)  $            3,988,500  

Total  $           30,578,500  
 

This cost estimate has been prepared with information available at the time of the estimate. The final costs 
of the project will depend on actual labor and material costs, competitive market conditions, final project 
costs, implementation schedule and many other factors. The final project cost will vary from the cost 
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estimate developed in this section. Project feasibility and funding needs must be carefully reviewed prior 
to making specific financial decisions. 
 
Costs have increased, as compared to the original cost estimate developed in 2018, due to a variety of 
reasons. Inflation, supply chain disruptions, and a number of other factors are having a large influence on 
pricing. According to the Associated General Contractors, from May 2020 to May 2021, Contractor 
purchase prices increased 24 percent. Costs for PVC have risen drastically due to resin shortages and 
other factors. Valves, ductile iron piping, and other products have seen a sharp rise in costs. As an 
example, 36-inch diameter PVC pipe was recently quoted at $474/foot, materials only.  
 
The Sequencing Batch Reactor (SBR) site location is another factor that impacted costs. The location of 
the SBR was moved to the proposed location inside of the northwest corner of Lagoon No. 2. This 
requires a large amount of fill material. In addition, to keep Lagoon No. 2 in operation during 
construction of the SBR this requires a temporary dike and lengthens the duration of construction.  
 
Costs were also added for effluent filtration. Based on the Collection System and Wastewater Treatment 
Plant (WWTP) Improvement Phasing Schedule Memorandum, August 28, 2019, the Phase I disinfection 
system was to consist of an updated sodium hypochlorite system. During the Predesign Report phase the 
sodium hypochlorite system was changed to an Ultraviolet (UV) disinfection system that could meet 
Class D recycled water standards. Changing disinfection systems was a direct advantage to the City since 
the compliance point for meeting the discharge permit was changed from the outfall and irrigation site to 
the treatment facility. After further review by the City, the City requested that the UV system meet Class 
C recycled water disinfection standards. The UV disinfection system manufacturers will not provide a 
performance guarantee unless the secondary effluent is filtered.   
 
The following discusses some of the probable causes of the project cost increases: 
 
Process Area 100: Plant Facilities 
 

• Added costs for SBR site fill, temporary berm, and other items. The SBR site was selected in the 
northwest corner of Lagoon No. 2 which required a temporary dike with liner, select fill, and 
other improvements.  
 

• Increase of pipe and valve costs.  
 

• Access road improvements.  
 

• Added stairs for accessing the SBR site from the main Operations Building.  
 
Process Area 300: Transfer Pump Station 
 

• The Wastewater Facility and Collection System Master Plan (The Dyer Partnership, 2018) 
planned for three submersible pumps. The proposed design consists of three submersible pumps 
and one skid mounted standby pump. This approach is proposed to lower the low-end flow rate of 
the pumping system to more effectively manage dry weather flows.  
 

• Overall increase in pump costs.  
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Process Area 310: Influent Flow Equalization Basin 
 

• The volume is currently 325,000 gallons, but downsizing is an option, as well as deferring filling-
in the unused portion of the aeration basin until a later phase.  

 
Process Area 500: SBR 
 

• Overall increase in SBR equipment costs.  
 

• The City considered phasing some of the equipment associated with the SBR but after further 
evaluation it was determined that phasing the SBR was not advantageous.  

 
Process Area 510: Effluent Filtration 
 

• Added costs for effluent filtration and associated appurtenances. Effluent filtration was not part of 
the planned Phase I and Phase II improvements. To meet Class C recycled water disinfection 
standards, filtration is required during non-river discharge months. Based on the analysis in the 
City of Molalla’s Wastewater Facility and Collection System Master Plan (The Dyer Partnership, 
2018), disk filtration was the least cost alternative.  
 

Process Area 600: UV Disinfection System 
 

• Added costs for the UV disinfection system. A UV disinfection system to achieve Class C 
standards is proposed. The UV disinfection system design provides an ability to expand to Class 
A standards in the future.  
 

• Increase in number of valves to accommodate expansion to Class A disinfection standards.  
 
Process Area 700: Effluent Storage 
 

• Added costs for two solar circulators. Two solar circulators were added to Effluent Storage Pond 
No. 1 to prevent short circuiting and promote better homogeneous water quality in the storage 
pond.  

 
Process Area 900: Aerobic Digestion System 
 

• Overall increase in Aerobic Digester equipment costs.  
 
Should the SBR site location be removed, the cost estimate will be updated accordingly.  
 
6.4.2 Contingency 
 
Given the uncertain market conditions, Dyer recommends for the contingency be set at 15 percent, due to 
the following factors:  
 

• Increased complexity of the new SBR site construction.  
 

• Progression of process and instrumentation concepts. 
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• Final effluent piping routing from SBR site to Effluent Pump Station. Possible conflicts with 
existing utilities.  

 
• Confidence level of type and size of equipment. 

 
• Items not shown or involved at this level of design. 

 
• Engineer’s opinions of cost based on lump sum pricing compared to the Contractor’s detailed unit 

pricing and firm equipment costs. 
 

• Indirect costs of construction in the Contractor’s bid price. 
 

• Supply chain disruptions.  
 

• Resin costs.  
 

• Uncertainties with inflation.  
 

• Probability of differing site conditions during construction at the existing plant, namely, hidden 
utilities. 

 
• Operation of the existing plant during construction. Draining of the existing lagoons during 

decommissioning process.  



 
APPENDICES 
 



  
APPENDIX A: MAO AND NPDES PERMIT 
 

 

 

 

 

 

 

 

 

 

 



























































































  
APPENDIX B: ELECTRICAL LOAD SUMMARIES 
 

 

 

 

 

 

 

 

 

 

 



SBR LOAD SUMMARY DATE: 08/12/21
QTY. DESCRIPTION LOAD

MOTOR LOADS MOTOR SIZE
4 WAS PUMP 2 HP 11.3 kVA
8 MIXER 15 HP 139.7 kVA
3 BLOWER 100 HP 309.3 kVA
4 DECANTER 0.75 HP 5.3 kVA
2 EFFL VALVE 0.5 HP 1.8 kVA
2 FILTER 15 HP 34.9 kVA

NON-MOTOR LOADS
HVAC 30.0 kVA
UV 40.0 kVA
GENERAL RECEPT 45.0 kVA

SUBTOTAL 617.3 kVA

LARGEST MOTOR x 25% 25.8 kVA
NON-MOTOR LOADS x 25% 28.8 kVA
SPARE CAPACITY (40%) 268.7 kVA

NEW LOAD TOTAL: 940.6 kVA 1131.3 AMPS

EXIST PK DEMAND (kW) x 125% (ASSUME 0.8PF) kW 0.0 kVA

TOTAL: 940.6 kVA 1131.3 AMPS
SERVICE SIZE @ 480V, 3-PH: 1200 AMPS



TREATMENT BLDG LOAD SUMMARY DATE: 08/12/21
QTY. DESCRIPTION LOAD

MOTOR LOADS MOTOR SIZE
1 AIR COMPRESSOR 15 HP 17.5 kVA
1 SLUDGE SCREW PRESS 5 HP 6.3 kVA
1 SLUDGE SCREW CONVEYOR 3 HP 4.0 kVA
1 POLYMER MIXING 1 HP 1.7 kVA
1 MACERATOR 5 HP 6.3 kVA

NON-MOTOR LOADS
TRANSFORMER 37.5 kVA
LIGHTING 9.0 kVA
TRANSFORMER 2 15.0 kVA

SUBTOTAL 82.3 kVA

LARGEST MOTOR x 25% 4.4 kVA
NON-MOTOR LOADS x 25% 11.6 kVA
SPARE CAPACITY (25%) 24.6 kVA

NEW LOAD TOTAL: 122.9 kVA 147.8 AMPS

EXIST PK DEMAND (kW) x 125% (ASSUME 0.8PF) 82 kW 128.1 kVA

TOTAL: 251.0 kVA 301.9 AMPS
SERVICE SIZE @ 480V, 3-PH: 800 AMPS



EFFLUENT PS LOAD SUMMARY DATE: 08/12/21
QTY. DESCRIPTION LOAD

MOTOR LOADS MOTOR SIZE
4 TRANSFER PUMPS 65 HP 319.3 kVA
2 EFFL PUMPS 300 HP 600.3 kVA
2 LIFT PUMPS 3 HP 8.0 kVA
1 HOIST 1 HP 1.7 kVA
1 HEADWORKS 10 HP 11.6 kVA
4 BIOSOLIDS PUMP 7.5 HP 36.6 kVA
3 DIGESTER BLOWERS 100 HP 309.3 kVA

NON-MOTOR LOADS
TRANSFORMERS 45.0 kVA
HVAC 30.0 kVA

SUBTOTAL 1361.7 kVA

LARGEST MOTOR x 25% 75.0 kVA
NON-MOTOR LOADS x 25% 18.8 kVA
SPARE CAPACITY (14%) 203.8 kVA

NEW LOAD TOTAL: 1659.3 kVA 1995.8 AMPS

EXIST PK DEMAND (kW) x 125% (ASSUME 0.8PF) 300 kW 468.8 kVA

TOTAL: 2128.0 kVA 2559.6 AMPS
SERVICE SIZE @ 480V, 3-PH: 2000 AMPS
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City of Molalla
10/20/2021

 Cost ($) 
1,204,000$                

910,000$                   
979,000$                   

7,866,000$                
1,485,000$                
1,851,000$                
2,838,000$                
2,657,000$                
1,279,000$                

212,000$                   
300,000$                   
883,000$                   

4,126,000$                
26,590,000$              
3,988,500$                

30,578,500$              

SBR Facility 

Sludge Removal & Disposal (Aeration Basin, Lagoon No. 1 and 2)

Contingency (15%)
Total

 WWTP Upgrades Cost Summary
Project 198.28
Construction Cost Estimate - WWTP Upgrades
Item

 WWTP Construction Estimate Total

Effluent Filtration System

Biosolids Dewatering Facility

Disinfection System (UV)
Effluent Storage Pond No. 1 Improvements

Standby Generator (500 kW)

Site Structures (SBR and Aerobic Digester Building)
Site Improvements and Yard Piping

Aerobic Digestion System

Grit Removal System

Influent Flow Equalization Basin
Transfer Pump Station



City of Molalla
10/10/2021

Description Unit Quantity Unit Cost Total Cost
Construction Facilities & Temporary Controls LS 1 129,000$        129,000$    
Gravel Under Structure CY 600 55$                 33,000$      
Concrete (Slab) CY 550 1,200$            660,000$    
Concrete (Walls) CY 150 1,200$            180,000$    
Piping, Valves LS 1 10,000$          10,000$      
Handrails LF 160 75$                 12,000$      
Utility Station EA 1 1,000$            1,000$        
Backfill CY 5980 30$                 179,400$    

1,204,000$ 

Influent Flow Equalization

Construction Cost Estimate - Influent Flow Equalizaton

Total

Project 198.28



City of Molalla
10/10/2021

Description Unit Quantity Unit Cost Total Cost
Construction Facilities & Temporary Controls LS 1 85,000$                      85,000$                
Demolition & Wastewater Bypass LS 1 120,000$                    120,000$              
Civil Site Work LS 1 16,000$                      16,000$                
Submersible Pumps (Qty 3), Centrifugal (Qty 1) EA 4 100,000$                    400,000$              
Controls LS 1 150,000$                    150,000$              
Valves, Piping LS 1 50,000$                      50,000$                
SCADA and Instrumentation LS 1 25,000$                      25,000$                
Coatings LS 1 10,000$                      10,000$                
18" Diameter Magnetic Flow Meter (Re-Use Existing) LS 1 4,000$                        4,000$                  
Electrical LS 1 50,000$                      50,000$                

910,000$              

Transfer Pump Station

Construction Cost Estimate - Transfer Pump Station

Total

Project 198.28



City of Molalla
10/20/2021

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Controls LS 1 105,000$             105,000$                
Vortex Grit Removal Equipment LS 1 375,000$             375,000$                
Grit Classifier Equipment LS 1 80,000$               80,000$                  
Concrete (Pist Grit Structure) CY 40 1,200$                 48,000$                  
Concrete (Structure/Flow Channels) CY 100 1,200$                 120,000$                
4" Diameter Grit Piping and Valves LS 1 7,500$                 7,500$                    
Utility Station LS 1 1,000$                 1,000$                    
Aluminum Grating SF 100 50$                      5,000$                    
12" Diameter Magnetic Flow Meter (SBR Influent) EA 4 10,000$               40,000$                  
Slide Gates EA 3 10,000$               30,000$                  
Mechanical LS 1 50,000$               50,000$                  
Electrical LS 1 50,000$               50,000$                  
Lighting LS 1 8,000$                 8,000$                    
Instrumentation, Controls, & SCADA LS 1 30,000$               30,000$                  
Stairs LS 1 10,000$               10,000$                  
Handrails LF 75 75$                      5,625$                    
Coatings SF 900 15$                      13,500$                  

979,000$                

Grit Removal

Construction Cost Estimate - Grit Removal

Total

Project 198.28



City of Molalla
10/20/2021

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Controls LS 1 445,000$     445,000$                  
Concrete (Walls) CY 1,050 1,200$         1,260,000$               
Concrete (Slab) CY 1,600 1,200$         1,920,000$               
SBR Equipment LS 1 3,438,000$  3,438,000$               
Controls, SCADA, Instrumentation LS 1 110,000$     110,000$                  
Electrical LS 1 120,000$     120,000$                  
Handrails LF 2160 75$              162,000$                  
Manway Access Ports EA 4 10,000$       40,000$                    
Lighting LS 1 55,000$       55,000$                    
Mechanical LS 1 100,000$     100,000$                  
Air Piping LS 1 85,000$       85,000$                    
Coatings LS 1 50,000$       50,000$                    
Portable Hoists EA 8 4,000$         32,000$                    
Utility Stations EA 4 1,000$         4,000$                      
Stairs LS 1 20,000$       20,000$                    
Startup, Testing LS 1 25,000$       25,000$                    

7,866,000$               

SBR

Total

Construction Cost Estimate - SBR
Project 198.28



City of Molalla
10/18/2018

Description Unit Qnt. Unit Cst. Tot. Cost
Site Preparation SF 2,130 25$               53,250$                        
Concrete (Slab) CY 65 1,200$          78,000$                        
Electrical LS 1 65,000$        65,000$                        
Piping LS 1 50,000$        50,000$                        
Valves LS 1 45,000$        45,000$                        
Controls, SCADA, and Instrumentation LS 1 25,000$        25,000$                        
Canopy SF 1,660 150$             249,000$                       
Utility Station EA 1 1,000$          1,000$                          
Walkway SF 300 100$             30,000$                        
Coatings LS 1 8,000$          8,000$                          
Lighting LS 1 6,000$          6,000$                          
Effluent Filters LS 1 875,000$      875,000$                       

1,485,000$                    

Project 198.28
Construction Cost Estimate - Effluent Filters

Effluent Filters

Total



City of Molalla
Project 198.28 9/21/2021
Construction Cost Estimate - UV (Class C)
Description Unit Qnt. Unit Cost Total Cost
Site Preparation SF 1730 25$                43,250$             
Concrete (Slab) CY 115 1,200$           138,000$           
Walkway SF 340 100$              34,000$             
Electrical LS 1 75,000$         75,000$             
Piping LS 1 40,000$         40,000$             
Valves LS 1 45,750$         45,750$             
Controls, SCADA, and Instrumentation LS 1 25,000$         25,000$             
24" Diameter Flow Meter (UV Influent) EA 1 19,000$         19,000$             
Coatings LS 1 8,000$           8,000$               
Lighting LS 1 6,000$           6,000$               
Utility Station EA 1 1,000$           1,000$               
Canopy SF 1440 150$              216,000$           
UV Disinfection System Equipment LS 1 1,200,000$    1,200,000$        

1,851,000$        

Disinfection System (UV)

Total



City of Molalla
Project 198.28 10/20/2021

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Control LS 1 284,000$                     284,000$                  
Demolition & Site Preparation LS 1 189,000$                     189,000$                  
Earthwork LS 1 596,000$                     596,000$                  
Effluent Storage Pond No. 2 Liner w/ Underlayment LS 1 1,489,000$                  1,489,000$               
Transfer Piping LS 1 30,000$                       30,000$                    
Circulators (SolarBees) LS 1 111,000$                     111,000$                  
Effluent Storage Pond No. 1 Outlet Structure LS 1 139,000$                     139,000$                  

2,838,000$               

Effluent Storage Improvements

Total

Construction Cost Estimate - Effluent Storage Pond Improvements



City of Molalla
Project 198.28 10/21/2021

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Controls LS 1 266,000$       266,000$                       
Demolition and Site Preparation LS 1 177,000$       177,000$                       
Excavation CY 4,725 30$               141,750$                       
Gravel Under Structure CY 190 55$               10,450$                         
Concrete (Walls) CY 200 1,200$           240,000$                       
Concrete (Slab) CY 550 1,200$           660,000$                       
Concrete (Walkways) CY 60 1,200$           72,000$                         
Blowers, Diffusers, and Controls LS 1 875,000$       875,000$                       
Decanters EA 2 15,000$         30,000$                         
4" Diameter Magnetic Flow Meter (WAS) LS 1 4,000$           4,000$                           
Instrumentation LS 1 20,000$         20,000$                         
Electrical LS 1 55,000$         55,000$                         
Lighting LS 1 25,000$         25,000$                         
Utility Stations EA 4 1,000$           4,000$                           
Coatings LS 1 10,000$         10,000$                         
Handrail LF 250 75$               18,750$                         
Portable Hoist EA 2 4,000$           8,000$                           
Manway Access Ports EA 2 10,000$         20,000$                         
Stairs EA 2 10,000$         20,000$                         

2,657,000$                    

Aerobic Digester

Construction Cost Estimate - Aerobic Digester 

Total



City of Molalla
Project 198.28 10/21/2021

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Controls LS 1 128,000$       128,000$                       
Site Preparation LS 1 85,000$         85,000$                         
Excavation CY 75 30$               2,250$                           
Backfill (Structural) CY 80 55$               4,400$                           
Gravel Under Structure CY 160 55$               8,800$                           
Screw Press & Conveyor System EA 1 690,000$       690,000$                       
Electrical LS 1 75,000$         75,000$                         
Instrumentation LS 1 30,000$         30,000$                         
Piping LS 1 25,000$         25,000$                         
Biosolids Transfer Pumps EA 3 25,000$         75,000$                         
Backflow Preventor LS 1 1,500$           1,500$                           
Sink and Eyewash LS 1 1,000$           1,000$                           
Utility Stations EA 2 1,000$           2,000$                           
Macerator LS 1 15,000$         15,000$                         
Coatings LS 1 10,000$         10,000$                         
Biosolids Building SF 460 275$              126,500$                       

1,279,000$                    

Biosolids Dewatering Facility

Construction Cost Estimate - Biosolids Dewatering Facility

Total



City of Molalla
Project 198.28 10/21/2021

Description Unit Quantity Unit Cost Total Cost
Construction Facilities & Temporary Controls LS 1 23,000$          23,000$       
Standby Generator (500 kW) and ATS LS 1 175,000$        175,000$     
Aggregrate Base LS 1 1,500$            1,500$         
Concrete (Slab) LS 1 12,000$          12,000$       

212,000$     

Standby Generator - 500 kW

Construction Cost Estimate - Standby Generator (500 kW)

Total



City of Molalla
Project 198.28 10/21/2021

Description Unit Quantity Unit Cost Total Cost
Aerated Lagoon, Lagoon No. 1 and 2 Dredging & Disposal LS 1 300,000$          300,000$          

300,000$          

Lagoon Dredging, Dewatering, & Disposal

Total

Construction Cost Estimate - Lagoon Dredging, Dewatering, & Disposal



City of Molalla
10/18/2018

Description Unit Quantity Unit Cost Total Cost
Const. Facilities & Temporary Controls LS 1 88,000$        88,000$                         
Demolition and Site Preparation LS 1 59,000$        59,000$                         
SBR Building SF 1,353 275$             372,075$                       
Aerobic Digester Building SF 1,216 275$             334,400$                       
HVAC EA 2 5,000$          10,000$                         
Roll-Up Doors EA 2 10,000$        20,000$                         

883,000$                       

e Structures (SBR and Aerobic Digester Buildings)
Project 198.28
Construction Cost Estimate - SBR and Aerobic Digester Buildings

Total



City of Molalla
10/20/2021

Description Unit Quantity Unit Cost Total Cost
Construction Facilities & Temporary  Facilities LS 1 413,000$      413,000$                       
Demolition and Site Preparation LS 1 275,000$      275,000$                       
Access Road Improvements CY 300 30$               9,000$                           
Temporary Berm Installation (SBR Site Construction) CY 15000 30$               450,000$                       
Temporary Berm Liner (SBR Site Construction) SF 50000 1.5$              75,000$                         
Temporary Berm Removal (SBR Site Construction) CY 15000 30$               450,000$                       
Dewatering (SBR Site Construction) LS 1 25,000$        25,000$                         
SBR Site Fill (SBR Site Construction) CY 25000 30$               750,000$                       
New Asphalt TON 860 150$             129,000$                       
Asphalt Aggregate Base CY 320 30$               9,600$                           
Stairs LS 1 15,000$        15,000$                         
36" Diameter Raw Influent to Influent Flow Equalization Basin LF 225 382$             85,905$                         
18" Diameter Raw Influent to Grit Removal System LF 300 138$             41,400$                         
30" Diameter Final Effluent to Effluent Storage Pond No. 1 LF 750 284$             213,038$                       
24" Diameter Final Effluent from Eff. Stor. Pond No. 1 to No. 2 LF 390 199$             77,591$                         
18" Diameter Final Effluent LF 1200 138$             165,600$                       
10" Diameter Effluent Storage Pond No. 1 Overflow LF 500 67$               33,350$                         
3" Diameter Non-Potable Water Lines LF 750 44$               32,775$                         
6" Diameter Drain Lines LF 750 46$               34,500$                         
8" Diameter Air Lines LF 240 51$               12,144$                         
3" Diameter WAS Lines LF 405 44$               17,699$                         
30" Diameter Actuated Valve EA 1 49,000$        49,000$                         
24" Diameter Actuated Valve EA 1 36,000$        36,000$                         
18" Diameter Actuated Valve EA 2 32,000$        64,000$                         
14" Diameter Actuated Valve (Modulating) EA 2 28,000$        56,000$                         
14" Diameter Flow Meter EA 1 14,000$        14,000$                         
Potable Water System LS 1 7,500$          7,500$                           
Non-Potable Water System Equipment LS 1 80,000$        80,000$                         
Non-Potable Water System Canopy LS 1 15,000$        15,000$                         
Concrete (Non-Potable Water Tank) CY 112 1,200$          134,400$                       
Erosion Control LS 1 25,000$        25,000$                         
Landscaping LS 1 45,000$        45,000$                         
Site Drainage LS 1 20,000$        20,000$                         
Electrical LS 1 150,000$      150,000$                       
Bollards EA 15 1,000$          15,000$                         
Demo Existing Tertiary Systems (DAF Units and Gravity Filters) LS 1 50,000$        50,000$                         
Chlorine Contact Chamber Improvements LS 1 50,000$        50,000$                         

4,126,000$                    

Site Improvements and Yard Piping

Total

Construction Cost Estimate - Site Improvements and Yard Piping
Project 198.28



  
APPENDIX D: EFFLUENT STORAGE WATER BALANCE 
 

 

 

 

 

 

 

 

 

 

 



City of Molalla

Monthly Water Balance

Future (2025) - Wet Weather

Project Number 198.28

Influent Flow Information: AWWF 2.82 mgd

ADWF 1.26 mgd

Pond Information (7): Average Pond Area 24 acres

Future Additional Pond Area 0 acres

Assumed Level at beginning of summer 0 ft

Maximum water level 12 ft

Maximum total storage capacity 288 ac-ft

Maximum surge volume 288 ac-ft

Irrigation area 433 acres

Additional Irrigation Area 110 acres

Irrigation efficiency 59%

Irrigation May and Oct Yes

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)

0

May 70 213 2.59 5.2 4.1 -8.20 -2.67 0.77 -35.0 -11.4 0.0 0.0 0.0 175 175 175

June 40 121 2.07 4.1 5.1 -10.20 -3.32 1.78 -80.4 -26.2 0.0 0.0 0.0 35 211 211

July 32 98 0.52 1.0 6.9 -13.80 -4.50 3.47 -157.0 -51.2 0.0 0.0 0.0 -71 139 139

August 30 92 1.07 2.1 6.2 -12.40 -4.04 2.76 -124.9 -40.7 0.0 0.0 0.0 -43 96 96

September 30 92 2.02 4.0 4.2 -8.40 -2.74 0.90 -40.8 -13.3 0.0 0.0 0.0 47 143 143

October 31 94 4.29 8.6 1.9 -3.80 -1.24 0.11 -5.1 -1.7 0.0 0.0 0.0 94 237 237

November 64 197 6.38 12.8 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -81 -248 -38 199 199

December 127 389 7.13 14.3 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -143 -440 -37 162 162

January 93 286 7.31 14.6 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -110 -337 -36 126 126

February 76 234 4.99 10.0 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -93 -285 -41 85 85

March 95 293 5.13 10.3 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -112 -344 -41 45 45

April 54 166 3.2 6.4 3.1 -6.20 -2.02 0 0.0 0.0 0.0 0.0 0.0 -71 -217 -51 0 0

Total 742 2277 47 93 31.5 -63.0 -20.5 9.794 -443.2 -144.4 0.0 0.0 0.0 -609 -1870 Required 237 237

(1) Influent based on AWWF and ADWF and historical distribution of flows. Average WWF -3.4

(2) Precipitation data derived from NOAA Molalla station.

(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) Full depth utilization.

Molalla River Discharge (6)Influent (1) Precipitation (2) Evap. (3) Irrigation (4) Lagoon Leakage (5)



City of Molalla

Monthly Water Balance

Future (2030) - Dry Weather

Project Number 198.28

Influent Flow Information: AWWF 3.45 mgd

ADWF 1.54 mgd

Pond Information (7): Average Pond Area 12.6 acres

Future Additional Pond Area 0 acres

Assumed Level at beginning of summer 0 ft

Maximum water level 12 ft

Maximum total storage capacity 151 ac-ft

Maximum surge volume 151.2 ac-ft

Irrigation area 433 acres

Additional Irrigation Area 0 acres

Irrigation efficiency 59%

Irrigation May and Oct Yes

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)

0

May 36 110 2.59 2.7 4.1 -4.31 -1.40 0.77 -27.9 -9.1 0.0 0.0 0.0 81 81 81

June 27 82 2.07 2.2 5.1 -5.36 -1.74 1.78 -64.1 -20.9 0.0 0.0 0.0 15 95 95

July 25 77 0.52 0.5 6.9 -7.25 -2.36 3.47 -125.2 -40.8 0.0 0.0 0.0 -55 40 40

August 24 73 1.07 1.1 6.2 -6.51 -2.12 2.76 -99.6 -32.5 0.0 0.0 0.0 -32 8 8

September 20 62 2.02 2.1 4.2 -4.41 -1.44 0.90 -32.6 -10.6 0.0 0.0 0.0 27 36 36

October 24 74 4.29 4.5 1.9 -2.00 -0.65 0.11 -4.0 -1.3 0.0 0.0 0.0 72 108 108

November 71 218 6.38 6.7 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -79 -242 -17 91 91

December 140 431 7.13 7.5 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -148 -455 -17 74 74

January 103 317 7.31 7.7 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -111 -341 -16 58 58

February 85 259 4.99 5.2 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -92 -283 -19 39 39

March 106 325 5.13 5.4 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -114 -349 -19 21 21

April 60 184 3.2 3.4 3.1 -3.26 -1.06 0 0.0 0.0 0.0 0.0 0.0 -68 -208 -24 0 0

Total 721 2213 47 49 31.5 -33.1 -10.8 9.794 -353.4 -115.2 0.0 0.0 0.0 -612 -1879 Required 108 108

(1) Influent based on AWWF and ADWF and historical distribution of flows. Average WWF -3.4

(2) Precipitation data derived from NOAA Molalla station.

(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) Full depth utilization.

Molalla River Discharge (6)Influent (1) Precipitation (2) Evap. (3) Irrigation (4) Lagoon Leakage (5)



City of Molalla

Monthly Water Balance

Future (2030) - Wet Weather

Project Number 198.28

Influent Flow Information: AWWF 3.45 mgd

ADWF 1.54 mgd

Pond Information (7): Average Pond Area 24 acres

Future Additional Pond Area 0 acres

Assumed Level at beginning of summer 0 ft

Maximum water level 12 ft

Maximum total storage capacity 288 ac-ft

Maximum surge volume 288 ac-ft

Irrigation area 433 acres

Additional Irrigation Area 147 acres

Irrigation efficiency 59%

Irrigation May and Oct Yes

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)

0

May 77 237 2.59 5.2 4.1 -8.20 -2.67 0.77 -37.4 -12.2 0.0 0.0 0.0 196 196 196

June 44 135 2.07 4.1 5.1 -10.20 -3.32 1.78 -85.8 -28.0 0.0 0.0 0.0 43 239 239

July 36 109 0.52 1.0 6.9 -13.80 -4.50 3.47 -167.7 -54.6 0.0 0.0 0.0 -71 168 168

August 33 102 1.07 2.1 6.2 -12.40 -4.04 2.76 -133.5 -43.5 0.0 0.0 0.0 -42 126 126

September 33 102 2.02 4.0 4.2 -8.40 -2.74 0.90 -43.6 -14.2 0.0 0.0 0.0 54 180 180

October 34 104 4.29 8.6 1.9 -3.80 -1.24 0.11 -5.4 -1.8 0.0 0.0 0.0 104 284 284

November 71 218 6.38 12.8 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -90 -277 -46 238 238

December 140 431 7.13 14.3 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -160 -490 -44 194 194

January 103 317 7.31 14.6 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -122 -376 -44 150 150

February 85 259 4.99 10.0 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -104 -318 -49 101 101

March 106 325 5.13 10.3 0.0 0.00 0.00 0 0.0 0.0 0.0 0.0 0.0 -125 -384 -48 52 52

April 60 184 3.2 6.4 3.1 -6.20 -2.02 0 0.0 0.0 0.0 0.0 0.0 -79 -243 -59 0 0

Total 822 2524 47 93 31.5 -63.0 -20.5 9.794 -473.4 -154.2 0.0 0.0 0.0 -680 -2087 Required 284 284

(1) Influent based on AWWF and ADWF and historical distribution of flows. Average WWF -3.8

(2) Precipitation data derived from NOAA Molalla station.

(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) Full depth utilization.

Molalla River Discharge (6)Influent (1) Precipitation (2) Evap. (3) Irrigation (4) Lagoon Leakage (5)



  
APPENDIX E: HYDRAULIC CALCULATIONS 
 

 

 



4.5 MGD Hydraulic Profile BLA 10.4.21.xlsx 11/4/2021 1

City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the SBR to the Chlorine Contact Chamber at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss
Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Gate MH Ø Assumption

INPUT VALUES (12.07 MGD) HWL Ø from 08/03/2021 Plans

(gpm) Elevation (ft)

8382 286.33

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 - Headworks (Existing) - - - - - 287.87

2 8382 Entrance 24 0.05 5.94 0.03 287.84

3 8382 Straight Pipe DI 24 140 246 5.94 0.96 286.88

4 8382 Exit Loss 24 1 5.94 0.55 286.33

5 8382 Gate Manhole (Modified) 84 286.33

TOTAL HEAD LOSS (ft) 1.54

12.07 MGD (8,382 gpm) Existing Headworks to Gate MH
PIF FLOW

Z:\dyer-part\AAprojects\198 Molalla\198.28 WWTF Design\Hydraulic Profile\4.5 MGD Hydraulic Profile BLA 10.4.21.xlsx

Tyler Molatore
Text Box
NOTE: Pond No. 1 and No. 2 were renamed during the Predesign Report. Lagoon No. 1 is Pond No. 2 and Lagoon No. 2 is pond No. 1. 



4.5 MGD Hydraulic Profile BLA 10.4.21.xlsx 11/4/2021 2

City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the gate manhole to the eq basin at Molalla WWTP.

The eq basin will receive flow during flows exceeding 8.8 MGD with a peak flow to the eq basin occuring during PIF (12.07 MGD). At PIF the eq basin will receive 3.27 MGD

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Transfer Pump Station Ø Assumption

INPUT VALUES (3.27 MGD) HWL Ø from 08/03/2021 Plans

(gpm) Elevation (ft)

2271 290.45

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 2271 Gate Manhole (Modified) 84 286.33

2 2271 Entrance 24 0.05 1.61 0.00 286.33

3 2271 Straight Pipe DI 24 140 17 1.61 0.01 286.34

4 2271 Exit Loss 24 1 1.61 0.04 286.38

5 2271 EQ Basin 286.38

TOTAL HEAD LOSS (ft) 0.05

3.27 MGD (2,083 gpm) From Gate MH to EQ Basin
EQ BASIN FLOW 12.07 MGD - 8.8 MGD = 3.27 MGD

Z:\dyer-part\AAprojects\198 Molalla\198.28 WWTF Design\Hydraulic Profile\4.5 MGD Hydraulic Profile BLA 10.4.21.xlsx



4.5 MGD Hydraulic Profile BLA 10.4.21.xlsx 11/4/2021 3

City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the gate MH to the Transfer PS at the Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Transfer Pump Station

INPUT VALUES (8.8 MGD) HWL

(gpm) Elevation (ft)

6112 288.48

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 Gate Manhole (Modified) 286.33

2 6112 Entrance 24 0.05 4.33 0.01 286.32

3 6112 Straight Pipe DI 24 140 11.5 4.33 0.03 286.29

4 6112 Exit Loss 24 1 4.33 0.29 286.00

5 6112 Transfer Pump Station 286.00

TOTAL HEAD LOSS (ft) 0.33

8.8 MGD (6,112 gpm) Gate MH to Transfer PS
PDAF DUE TO EQ BASIN

Z:\dyer-part\AAprojects\198 Molalla\198.28 WWTF Design\Hydraulic Profile\4.5 MGD Hydraulic Profile BLA 10.4.21.xlsx



4.5 MGD Hydraulic Profile BLA 10.4.21.xlsx 11/4/2021 4

City of Molalla

WWTF Final Design

Project No. 198.28

11/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the transfer PS to the SBR grit removal at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05
90 Bend 0.39
Straight Pipe DI 140
PVC Pipe 150
45 Bend 0.21 EQ#2 - Minor Loss
Plug Valve 0.23
Gate Valve 0.1
Existing DI Pipe 90
Exit Loss 1
Thru Flow Tee 0.26 EQ#3 - Reducer Coefficients 
Branch Flow Tee 0.78
12" to 24" Reducer 0.75
24" to 27" Reducer 0.19
22.5 Bend 0.2
14" to 30" Reducer 0.7
12" to 30" Reducer 0.75
8" to 12" Reducer 0.29
12" to 18" Reducer 0.29
18" to 24" Reducer 0.18
Lift Check Valve
Swing Check Valve 2
12" Wye (Tee, as Elbow) 1

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Grit Removal

INPUT VALUES (8.8 MGD) HWL

(gpm) Elevation (ft)

Varies 341.67

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 6112 Transfer Pump Station

2 6112 Sum of Transfer Pump Piping 10.49

3 2037 Sum of North Pump Piping Headloss 3.50

4 2037 90 Bend 8 0.39 13.00 1.02
5 2037 8" to 12" Reducer 12 0.29 5.78 0.15
6 2037 Straight Pipe DI 12 140 7 5.78 0.06
7 2037 45 Bend 12 0.21 5.78 0.11
8 2037 Straight Pipe DI 12 140 0.25 5.78 0.00
9 2037 45 Bend 12 0.21 5.78 0.11

10 2037 Straight Pipe DI 12 140 2.15 5.78 0.02
11 2037 90 Bend 12 0.39 5.78 0.20
12 2037 Straight Pipe DI 12 140 1.1 5.78 0.01
13 2037 Swing Check Valve 12 2 5.78 1.04
14 2037 Plug Valve 12 0.23 5.78 0.12
15 2037 45 Bend 12 0.21 5.78 0.11
16 2037 12" Wye (Tee, as Elbow) 12 1 5.78 0.52
17 2037 12" to 18" Reducer 18 0.29 2.57 0.03

18 2037 Straight Pipe DI 18 140 1 2.57 0.00

19 2037 Sum of Middle Pump Piping Headloss 3.50

20 2037 90 Bend 8 0.39 13.00 1.02
21 2037 8" to 12" Reducer 12 0.29 5.78 0.15
22 2037 Straight Pipe DI 12 140 7 5.78 0.06
23 2037 45 Bend 12 0.21 5.78 0.11
24 2037 Straight Pipe DI 12 140 0.25 5.78 0.00
25 2037 45 Bend 12 0.21 5.78 0.11
26 2037 Straight Pipe DI 12 140 2.15 5.78 0.02
27 2037 90 Bend 12 0.39 5.78 0.20
28 2037 Straight Pipe DI 12 140 1.1 5.78 0.01
29 2037 Swing Check Valve 12 2 5.78 1.04
30 2037 Plug Valve 12 0.23 5.78 0.12
31 2037 45 Bend 12 0.21 5.78 0.11
32 2037 12" Wye (Tee, as Elbow) 12 1 5.78 0.52
33 2037 12" to 18" Reducer 18 0.29 2.57 0.03

34 2037 Straight Pipe DI 18 140 1 2.57 0.00

35 2037 Sum of South Pump Piping Headloss 3.50

36 2037 90 Bend 8 0.39 13.00 1.02
37 2037 8" to 12" Reducer 12 0.29 5.78 0.15
38 2037 Straight Pipe DI 12 140 7 5.78 0.06
39 2037 45 Bend 12 0.21 5.78 0.11
40 2037 Straight Pipe DI 12 140 0.25 5.78 0.00
41 2037 45 Bend 12 0.21 5.78 0.11
42 2037 Straight Pipe DI 12 140 2.15 5.78 0.02
43 2037 90 Bend 12 0.39 5.78 0.20
44 2037 Straight Pipe DI 12 140 1.1 5.78 0.01
45 2037 Swing Check Valve 12 2 5.78 1.04
46 2037 Plug Valve 12 0.23 5.78 0.12
47 2037 45 Bend 12 0.21 5.78 0.11
48 2037 12" Wye (Tee, as Elbow) 12 1 5.78 0.52

49 2037 12" to 18" Reducer 18 0.29 2.57 0.03

50 6112 Start of 18" RS from Transfer Pump Sta. to Grit Removal 346.94

51 6112 Straight Pipe DI 18 140 3.375 7.71 0.03 346.91
52 6112 45 Bend 18 0.21 7.71 0.19 346.72
53 6112 Straight Pipe DI 18 140 10 7.71 0.09 346.63
54 6112 45 Bend 18 0.21 7.71 0.19 346.43
55 6112 PVC Pipe 18 150 310.5 7.71 2.41 344.02
56 6112 45 Bend 18 0.21 7.71 0.19 343.83
57 6112 PVC Pipe 18 150 44.98 7.71 0.35 343.48
58 6112 45 Bend 18 0.21 7.71 0.19 343.29
59 6112 PVC Pipe 18 150 100.27 7.71 0.78 342.51
60 6112 90 Bend 18 0.39 7.71 0.36 342.15

61 6112 Straight Pipe DI 18 140 15 7.71 0.13 342.02

62 6112 18" to 24" Reducer 24 0.18 4.33 0.05 341.97

63 6112 Straight Pipe DI 24 140 2 4.33 0.00 341.96

64 6112 Exit Loss 24 1 4.33 0.29 341.67

65 6112 Grit Removal 341.67

TOTAL HEAD LOSS (ft) 15.76

8.8 MGD (6,112 gpm) Transfer PS to Grit Removal
PDAF
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the SBR grit removal to the SBR basins 1, 4 the Chlorine Contact Chamber at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26 EQ#3 - Reducer Coefficients 

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

8" to 12" Reducer 0.29

12" to 18" Reducer 0.29

18" to 24" Reducer 0.18

Lift Check Valve

Swing Check Valve 2

12" Wye (Tee, as Elbow) 1

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow to Each Basin SBR

INPUT VALUES (8.8 MGD / 4 = 2.2 MGD) HWL

(gpm) Elevation (ft)

1528 336.09

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 6112 Grit Removal 336.50

2 1528 Straight Pipe DI 12 140 2.17 4.33 0.01 336.49

3 1528 Plug Valve 12 0.23 4.33 0.07 336.43

4 1528 Straight Pipe DI 12 140 15.8 4.33 0.08 336.35

5 1528 90 Bend 12 0.39 4.33 0.11 336.23

6 1528 Straight Pipe DI 12 140 6.34 4.33 0.03 336.20

7 1528 90 Bend 12 0.39 4.33 0.11 336.09

8 1528 SBR Basin 1 or 4 336.09

TOTAL HEAD LOSS (ft) 0.41

8.8 MGD (6,112 gpm) Grit Removal to SBR Basin 1 and 4
PDAF
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the SBR grit removal to the SBR basins 2, 3 the Chlorine Contact Chamber at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26 EQ#3 - Reducer Coefficients 

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

8" to 12" Reducer 0.29

12" to 18" Reducer 0.29

18" to 24" Reducer 0.18

Lift Check Valve

Swing Check Valve 2

12" Wye (Tee, as Elbow) 1

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow to Each Basin SBR

INPUT VALUES (8.8 MGD / 4 = 2.2 MGD) HWL

(gpm) Elevation (ft)

1528 336.09

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 1528 Grit Removal 336.48

2 1528 Straight Pipe DI 12 140 2.11 4.33 0.01 336.46

3 1528 Plug Valve 12 0.23 4.33 0.07 336.40

4 1528 Straight Pipe DI 12 140 11.8 4.33 0.06 336.34

5 1528 90 Bend 12 0.39 4.33 0.11 336.23

6 1528 Straight Pipe DI 12 140 4.65 4.33 0.02 336.20

7 1528 90 Bend 12 0.39 4.33 0.11 336.09

8 1528 SBR Basin 2 or 3 336.09

TOTAL HEAD LOSS (ft) 0.39

8.8 MGD (6,112 gpm) Grit Removal to SBR Basin 2 or 3
PDAF
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the SBR decant box to the tertiary filter at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

18" to 24" Reducer 0.18

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Tertiary Filter

INPUT VALUES (48.8 MGD) HWL

(gpm) Elevation (ft)

3125 325.64

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 - SBR Decant Box

3 - SBR Basin 1 325.94

4 3125 Entrance 24 0.05 2.22 0.00 325.94

5 3125 Straight Pipe DI 24 140 1.09 2.22 0.00 325.93

6 3125 90 Bend 24 0.39 2.22 0.03 325.93

7 3125 Straight Pipe DI 24 140 32.92 2.22 0.02 325.90

8 3125 Thru Flow Tee 24 0.26 2.22 0.02 325.88

9 3125 Straight Pipe DI 24 140 3.88 2.22 0.00 325.86

10 3125 Branch Flow Tee 24 0.78 2.22 0.06 325.86

11 3125 Straight Pipe DI 24 140 1.09 2.22 0.00 325.80

12 3125 Thru Flow Tee 24 0.26 2.22 0.02 325.80

13 3125 Straight Pipe DI 20 140 7.65 3.19 0.01 325.78

14 3125 90 Bend 20 0.39 3.19 0.06 325.77

15 3125 Straight Pipe DI 20 140 1.9 3.19 0.00 325.71

16 3125 90 Bend 20 0.39 3.19 0.06 325.70

17 3125 Straight Pipe DI 20 140 0.69 3.19 0.00 325.64

18 3125 Tertiary Filter (furthest east) 325.64

TOTAL HEAD LOSS (ft) 0.30

 4.5 MGD (3,125 gpm) Through One Tertiary Filter
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the tertiary filter to the non pot effluent vault at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

18" to 24" Reducer 0.18

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Non Pot Eff VLT

INPUT VALUES (8.8 MGD) HWL

(gpm) Elevation (ft)

3125 314.41

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 3125 Tertiary Filter (furthest east) 1.75 317.64

2 3125 Straight Pipe DI 20 140 1 3.19 0.00 315.89

3 3125 90 Bend 20 0.39 3.19 0.06 315.89

4 3125 Straight Pipe DI 20 140 1.16 3.19 0.00 315.83

5 3125 90 Bend 20 0.39 3.19 0.06 315.82

6 3125 Straight Pipe DI 20 140 15.13 3.19 0.02 315.76

7 3125 Thru Flow Tee 20 0.26 3.19 0.04 315.74

8 3125 Straight Pipe DI 20 140 14.5 3.19 0.02 315.70

9 3125 Thru Flow Tee 24 0.26 2.22 0.02 315.68

10 3125 Straight Pipe DI 24 140 6.58 2.22 0.00 315.66

10 3125 Branch Flow Tee 18 0.78 3.94 0.19 315.65

10 3125 Straight Pipe DI 18 140 1.1 3.94 0.00 315.46

10 3125 90 Bend 18 0.39 3.94 0.09 315.46

9 3125 Straight Pipe DI 18 140 1.08 3.94 0.00 315.37

10 3125 Exit Loss 18 1 2.08 3.94 0.24 315.36

12 3125 UV Disinvedtion (2nd Parallel) 0.27 315.12

13 3125 Straight Pipe DI 18 140 16.47 3.94 0.04 314.85

14 3125 90 Bend 18 0.39 3.94 0.25 314.81

15 3125 Straight Pipe DI 18 140 3.15 3.94 0.01 314.56

16 3125 Thru Flow Tee 18 0.26 3.94 0.06 314.55

17 3125 Straight Pipe DI 24 140 5.92 2.22 0.00 314.49

18 3125 Exit Loss 24 1 2.22 0.08 314.49

20 3125 Non-Potable Water Pump Station/Effluent Vault 0.00 314.41

TOTAL HEAD LOSS (ft) 3.23

TOTAL HEAD LOSS W/ FILTER BYPASS(ft) 0.71

 4.5 MGD (3,125 gpm) Tertiary Filter to Non-Potable Effluent Vault
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the SBR to the Chlorine Contact Chamber at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

18" to 24" Reducer 0.18

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Tertiary Filter

INPUT VALUES (8.8 MGD) HWL

(gpm) Elevation (ft)

3125 290.40

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 3125 Non-Potable Water Pump Station/Effluent Vault 0.00 291.66

2 3125 Entrance 18 0.05 0.46 3.94 0.01 291.65

3 3125 Straight Pipe DI 18 140 3 3.94 0.01 291.64

4 3125 PVC Pipe 18 150 100 3.94 0.22 291.41

5 3125 45 Bend 18 0.21 3.94 0.05 291.36

6 3125 PVC Pipe 18 150 86.5 3.94 0.19 291.17

7 3125 45 Bend 18 0.21 3.94 0.05 291.12

8 3125 PVC Pipe 18 150 70.71 3.94 0.16 290.96

9 3125 90 Bend 18 0.39 3.94 0.09 290.87

10 3125 PVC Pipe 18 150 90.34 3.94 0.20 290.66

11 3125 Branch Flow Tee 24 0.78 2.22 0.06 290.60

12 3125 PVC Pipe 24 150 13.15 2.22 0.01 290.60

13 3125 45 Bend 24 0.21 2.22 0.02 290.58

14 3125 PVC Pipe 24 150 117.71 2.22 0.07 290.52

15 3125 PVC Pipe 24 150 34.82 2.22 0.02 290.50

16 3125 Branch Flow Tee 24 0.78 2.22 0.06 290.44

17 3125 PVC Pipe 30 150 30 1.42 0.01 290.43

18 3125 Exit Loss 30 1 31 1.42 0.03 290.40

19 3125 Effluent Pump Station (Existing) 290.40

TOTAL HEAD LOSS (ft) 1.26

 4.5 MGD (3,125 gpm) Non-Potable Effluent Vault to Effluent Pump Station
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City of Molalla

WWTF Final Design

Project No. 198.28

11/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the non pot box to effluent storage ponds at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

18" to 24" Reducer 0.18

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Storage Pond #2 Storage Pond #1

INPUT VALUES (8.8 MGD) HWL HWL

(gpm) Elevation (ft) Elevation (ft)

3125 313.90 321.90  

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 3125 Non-Potable Water Pump Station/Effluent Vault

2 3125 Entrance 30 0.05 1.42 0.00 314.47

3 3125 Straight Pipe DI 30 140 2.13 1.42 0.00 314.47

4 3125 90 Bend 30 0.39 1.42 0.01 314.47

5 3125 Straight Pipe DI 30 140 56.65 1.42 0.01 314.46

6 3125 45 Bend 30 0.21 1.42 0.01 314.45

7 3125 PVC Pipe 30 150 597.3 1.42 0.11 314.44

8 3125 90 Bend 30 0.39 1.42 0.01 314.33

9 3125 PVC Pipe 30 150 81.64 1.42 0.02 314.32

10 3125 Exit Loss 30 1 1.42 0.03 314.30

9 3125 Storage Pond #2

8 3125 Thru Flow Tee 24 0.26 2.22 0.02 314.27

9 3125 PVC Pipe 24 150 370.72 2.22 0.21 314.25

10 3125 90 Bend 24 0.39 2.22 0.03 314.05

11 3125 PVC Pipe 24 150 70.82 2.22 0.04 314.02

12 3125 Exit Loss 24 1 2.22 0.08 313.98

13 3125 Storage Pond #1 313.90

TOTAL HEAD LOSS (ft) 0.57

 4.5 MGD (3,125 gpm) Non-Potable Effluent Vault to Storage Pond #2
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the Seffluent storage pond #2 to the effluent PS at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

14" to 18" Reducer 0.5

12" to 30" Reducer 0.8

18" to 30" Reducer 0.6

18" to 24" Reducer 0.45

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Effluent Pump Station

INPUT VALUES (8.8 MGD) HWL

(gpm) Elevation (ft)

3125 289.50

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 3125 Storage Pond #2 0.00

2 3125 Entrance 18 0.05 3.94 0.01 289.50

3 3125 PVC Pipe 18 150 7.61 3.94 0.02 289.49

4 3125 PVC Pipe 18 150 79.82 3.94 0.18 289.47

5 3125 90 Bend 18 0.39 3.94 0.09 289.29

6 3125 PVC Pipe 14 150 23.42 6.51 0.18 289.20

7 3125 14" to 18" Reducer 18 0.5 3.94 0.12 289.02

8 3125 45 Bend 18 0.21 3.94 0.05 288.90

9 3125 PVC Pipe 18 150 13.27 3.94 0.03 288.85

10 3125 45 Bend 18 0.21 3.94 0.05 288.82

11 3125 PVC Pipe 18 150 90.9 3.94 0.20 288.77

12 3125 90 Bend 18 0.39 3.94 0.09 288.57

13 3125 PVC Pipe 18 150 54.72 3.94 0.12 288.47

14 3125 90 Bend 18 0.39 3.94 0.09 288.35

15 3125 PVC Pipe 18 150 6.1 3.94 0.01 288.26

16 3125 90 Bend 18 0.39 3.94 0.09 288.24

17 3125 Existing DI Pipe 18 90 49.25 3.94 0.28 288.15

18 3125 90 Bend 18 0.39 3.94 0.09 287.86

19 3125 Existing DI Pipe 18 90 19.41 3.94 0.11 287.77

20 3125 90 Bend 18 0.39 3.94 0.09 287.66

21 3125 Existing DI Pipe 18 90 99.57 3.94 0.57 287.56

22 3125 90 Bend 18 0.39 3.94 0.09 286.99

23 3125 Existing DI Pipe 18 90 88.49 3.94 0.51 286.89

24 3125 90 Bend 18 0.39 3.94 0.09 286.38

25 3125 Existing DI Pipe 18 90 28.64 3.94 0.17 286.29

26 3125 18" to 30" Reducer 18 0.6 3.94 0.14 286.12

27 3125 Branch Flow Tee 30 0.78 1.42 0.02 285.98

28 3125 Existing DI Pipe 30 90 50 1.42 0.02 285.96

29 3125 Exit Loss 30 1 1.42 0.03 285.93

30 3125 Effluent Pump Station (Existing) 285.90

TOTAL HEAD LOSS (ft) 3.60

4.5 MGD (3,125 gpm) Storage Pond #2 to Effluent Pump Station
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FROM EFF PS TO IRRIGATION TBD BASED ON FIELD MEASUREMENTS

ballen
Callout
GROUND EL 317.9'

ballen
Line

ballen
Line

ballen
Line

ballen
Line

ballen
Line

ballen
Line

ballen
Typewritten Text
HGL = 321.9' (HIGH WATER LEVEL IN POND) 

ballen
Text Box
HYDRAULIC PROFILE FOR 4.5 MGD DOWNSTREAM OF SBR

ballen
Typewritten Text
HGL TO POND #2 =  314.41' 

ballen
Typewritten Text
HGL TO POND #1 = 322.41'  

ballen
Typewritten Text
HGL TO POND #2 =  315.12'

ballen
Typewritten Text
HGL TO POND #2 =  317.64' 

ballen
Typewritten Text
HGL TO POND #1 =  325.64' 

ballen
Callout
BTM EL. = 301.9'

ballen
Callout
BTM EL. = 309.9'

ballen
Typewritten Text
OUTLET TO POND #2

ballen
Callout
LWL IN SBR = 331.9. 

ballen
Typewritten Text
HGL = 289.50' when Eff PS is at 285.9'

ballen
Typewritten Text
HGL TO POND #2 =  317.94' 

ballen
Typewritten Text
HGL TO POND #1 =  325.94' '

ballen
Typewritten Text
EFFLUENT FILTER

Tyler Molatore
Text Box
NOTE: Pond No. 1 and No. 2 were renamed during the Predesign Report. Lagoon No. 1 is Pond No. 2 and Lagoon No. 2 is pond No. 1. 
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the SBR to the Chlorine Contact Chamber at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss
Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Gate MH Ø Assumption

INPUT VALUES (12.07 MGD) HWL Ø from 08/03/2021 Plans

(gpm) Elevation (ft)

8382 286.33

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 - Headworks (Existing) - - - - - 287.87

2 8382 Entrance 24 0.05 5.94 0.03 287.84

3 8382 Straight Pipe DI 24 140 246 5.94 0.96 286.88

4 8382 Exit Loss 24 1 5.94 0.55 286.33

5 8382 Gate Manhole (Modified) 84 286.33

TOTAL HEAD LOSS (ft) 1.54

12.07 MGD (8,382 gpm) Existing Headworks to Gate MH
PIF FLOW

Z:\dyer-part\AAprojects\198 Molalla\198.28 WWTF Design\Hydraulic Profile\8.8 MGD Hydraulic Profile BLA 10.4.21.xlsx
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the gate manhole to the eq basin at Molalla WWTP.

The eq basin will receive flow during flows exceeding 8.8 MGD with a peak flow to the eq basin occuring during PIF (12.07 MGD). At PIF the eq basin will receive 3.27 MGD

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Transfer Pump Station Ø Assumption

INPUT VALUES (3.27 MGD) HWL Ø from 08/03/2021 Plans

(gpm) Elevation (ft)

2271 290.45

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 2271 Gate Manhole (Modified) 84 286.33

2 2271 Entrance 24 0.05 1.61 0.00 286.33

3 2271 Straight Pipe DI 24 140 17 1.61 0.01 286.34

4 2271 Exit Loss 24 1 1.61 0.04 286.38

5 2271 EQ Basin 286.38

TOTAL HEAD LOSS (ft) 0.05

3.27 MGD (2,083 gpm) From Gate MH to EQ Basin
EQ BASIN FLOW 12.07 MGD - 8.8 MGD = 3.27 MGD

Z:\dyer-part\AAprojects\198 Molalla\198.28 WWTF Design\Hydraulic Profile\8.8 MGD Hydraulic Profile BLA 10.4.21.xlsx
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the gate MH to the Transfer PS at the Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Transfer Pump Station

INPUT VALUES (8.8 MGD) HWL

(gpm) Elevation (ft)

6112 288.48

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 Gate Manhole (Modified) 286.33

2 6112 Entrance 24 0.05 4.33 0.01 286.32

3 6112 Straight Pipe DI 24 140 11.5 4.33 0.03 286.29

4 6112 Exit Loss 24 1 4.33 0.29 286.00

5 6112 Transfer Pump Station 286.00

TOTAL HEAD LOSS (ft) 0.33

8.8 MGD (6,112 gpm) Gate MH to Transfer PS
PDAF DUE TO EQ BASIN
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City of Molalla

WWTF Final Design

Project No. 198.28

11/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the transfer PS to the SBR grit removal at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05
90 Bend 0.39
Straight Pipe DI 140
PVC Pipe 150
45 Bend 0.21 EQ#2 - Minor Loss
Plug Valve 0.23
Gate Valve 0.1
Existing DI Pipe 90
Exit Loss 1
Thru Flow Tee 0.26 EQ#3 - Reducer Coefficients 
Branch Flow Tee 0.78
12" to 24" Reducer 0.75
24" to 27" Reducer 0.19
22.5 Bend 0.2
14" to 30" Reducer 0.7
12" to 30" Reducer 0.75
8" to 12" Reducer 0.29
12" to 18" Reducer 0.29
18" to 24" Reducer 0.18
Lift Check Valve
Swing Check Valve 2
12" Wye (Tee, as Elbow) 1

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Grit Removal

INPUT VALUES (8.8 MGD) HWL

(gpm) Elevation (ft)

Varies 341.67

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 6112 Transfer Pump Station 357.43

2 6112 Sum of Transfer Pump Piping 10.49

3 2037 Sum of North Pump Piping Headloss 3.50

4 2037 90 Bend 8 0.39 13.00 1.02
5 2037 8" to 12" Reducer 12 0.29 5.78 0.15
6 2037 Straight Pipe DI 12 140 7 5.78 0.06
7 2037 45 Bend 12 0.21 5.78 0.11
8 2037 Straight Pipe DI 12 140 0.25 5.78 0.00
9 2037 45 Bend 12 0.21 5.78 0.11

10 2037 Straight Pipe DI 12 140 2.15 5.78 0.02
11 2037 90 Bend 12 0.39 5.78 0.20
12 2037 Straight Pipe DI 12 140 1.1 5.78 0.01
13 2037 Swing Check Valve 12 2 5.78 1.04
14 2037 Plug Valve 12 0.23 5.78 0.12
15 2037 45 Bend 12 0.21 5.78 0.11
16 2037 12" Wye (Tee, as Elbow) 12 1 5.78 0.52
17 2037 12" to 18" Reducer 18 0.29 2.57 0.03

18 2037 Straight Pipe DI 18 140 1 2.57 0.00

19 2037 Sum of Middle Pump Piping Headloss 3.50

20 2037 90 Bend 8 0.39 13.00 1.02
21 2037 8" to 12" Reducer 12 0.29 5.78 0.15
22 2037 Straight Pipe DI 12 140 7 5.78 0.06
23 2037 45 Bend 12 0.21 5.78 0.11
24 2037 Straight Pipe DI 12 140 0.25 5.78 0.00
25 2037 45 Bend 12 0.21 5.78 0.11
26 2037 Straight Pipe DI 12 140 2.15 5.78 0.02
27 2037 90 Bend 12 0.39 5.78 0.20
28 2037 Straight Pipe DI 12 140 1.1 5.78 0.01
29 2037 Swing Check Valve 12 2 5.78 1.04
30 2037 Plug Valve 12 0.23 5.78 0.12
31 2037 45 Bend 12 0.21 5.78 0.11
32 2037 12" Wye (Tee, as Elbow) 12 1 5.78 0.52
33 2037 12" to 18" Reducer 18 0.29 2.57 0.03

34 2037 Straight Pipe DI 18 140 1 2.57 0.00

35 2037 Sum of South Pump Piping Headloss 3.50

36 2037 90 Bend 8 0.39 13.00 1.02
37 2037 8" to 12" Reducer 12 0.29 5.78 0.15
38 2037 Straight Pipe DI 12 140 7 5.78 0.06
39 2037 45 Bend 12 0.21 5.78 0.11
40 2037 Straight Pipe DI 12 140 0.25 5.78 0.00
41 2037 45 Bend 12 0.21 5.78 0.11
42 2037 Straight Pipe DI 12 140 2.15 5.78 0.02
43 2037 90 Bend 12 0.39 5.78 0.20
44 2037 Straight Pipe DI 12 140 1.1 5.78 0.01
45 2037 Swing Check Valve 12 2 5.78 1.04
46 2037 Plug Valve 12 0.23 5.78 0.12
47 2037 45 Bend 12 0.21 5.78 0.11
48 2037 12" Wye (Tee, as Elbow) 12 1 5.78 0.52

49 2037 12" to 18" Reducer 18 0.29 2.57 0.03

50 6112 Start of 18" RS from Transfer Pump Sta. to Grit Removal 346.94

51 6112 Straight Pipe DI 18 140 3.375 7.71 0.03 346.91
52 6112 45 Bend 18 0.21 7.71 0.19 346.72
53 6112 Straight Pipe DI 18 140 10 7.71 0.09 346.63
54 6112 45 Bend 18 0.21 7.71 0.19 346.43
55 6112 PVC Pipe 18 150 310.5 7.71 2.41 344.02
56 6112 45 Bend 18 0.21 7.71 0.19 343.83
57 6112 PVC Pipe 18 150 44.98 7.71 0.35 343.48
58 6112 45 Bend 18 0.21 7.71 0.19 343.29
59 6112 PVC Pipe 18 150 100.27 7.71 0.78 342.51
60 6112 90 Bend 18 0.39 7.71 0.36 342.15

61 6112 Straight Pipe DI 18 140 15 7.71 0.13 342.02

62 6112 18" to 24" Reducer 24 0.18 4.33 0.05 341.97

63 6112 Straight Pipe DI 24 140 2 4.33 0.00 341.96

64 6112 Exit Loss 24 1 4.33 0.29 341.67

65 6112 Grit Removal 341.67

TOTAL HEAD LOSS (ft) 15.76

8.8 MGD (6,112 gpm) Transfer PS to Grit Removal
PDAF
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the SBR grit removal to the SBR basins 1, 4 the Chlorine Contact Chamber at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26 EQ#3 - Reducer Coefficients 

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

8" to 12" Reducer 0.29

12" to 18" Reducer 0.29

18" to 24" Reducer 0.18

Lift Check Valve

Swing Check Valve 2

12" Wye (Tee, as Elbow) 1

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow to Each Basin SBR

INPUT VALUES (8.8 MGD / 4 = 2.2 MGD) HWL

(gpm) Elevation (ft)

1528 336.09

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 6112 Grit Removal 336.50

2 1528 Straight Pipe DI 12 140 2.17 4.33 0.01 336.49

3 1528 Plug Valve 12 0.23 4.33 0.07 336.43

4 1528 Straight Pipe DI 12 140 15.8 4.33 0.08 336.35

5 1528 90 Bend 12 0.39 4.33 0.11 336.23

6 1528 Straight Pipe DI 12 140 6.34 4.33 0.03 336.20

7 1528 90 Bend 12 0.39 4.33 0.11 336.09

8 1528 SBR Basin 1 or 4 336.09

TOTAL HEAD LOSS (ft) 0.41

8.8 MGD (6,112 gpm) Grit Removal to SBR Basin 1 and 4
PDAF
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the SBR grit removal to the SBR basins 2, 3 the Chlorine Contact Chamber at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26 EQ#3 - Reducer Coefficients 

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

8" to 12" Reducer 0.29

12" to 18" Reducer 0.29

18" to 24" Reducer 0.18

Lift Check Valve

Swing Check Valve 2

12" Wye (Tee, as Elbow) 1

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow to Each Basin SBR

INPUT VALUES (8.8 MGD / 4 = 2.2 MGD) HWL

(gpm) Elevation (ft)

1528 336.09

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 1528 Grit Removal 336.48

2 1528 Straight Pipe DI 12 140 2.11 4.33 0.01 336.46

3 1528 Plug Valve 12 0.23 4.33 0.07 336.40

4 1528 Straight Pipe DI 12 140 11.8 4.33 0.06 336.34

5 1528 90 Bend 12 0.39 4.33 0.11 336.23

6 1528 Straight Pipe DI 12 140 4.65 4.33 0.02 336.20

7 1528 90 Bend 12 0.39 4.33 0.11 336.09

8 1528 SBR Basin 2 or 3 336.09

TOTAL HEAD LOSS (ft) 0.39

8.8 MGD (6,112 gpm) Grit Removal to SBR Basin 2 or 3
PDAF
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the SBR decant box to the tertiary filter at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

18" to 24" Reducer 0.18

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Tertiary Filter

INPUT VALUES (48.8 MGD) HWL

(gpm) Elevation (ft)

6112 321.37

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 - SBR Decant Box

3 - SBR Basin 1 322.49

4 6112 Entrance 24 0.05 4.33 0.01 322.49

5 6112 Straight Pipe DI 24 140 1.09 4.33 0.00 322.47

6 6112 90 Bend 24 0.39 4.33 0.11 322.47

7 6112 Straight Pipe DI 24 140 32.92 4.33 0.07 322.36

8 6112 Thru Flow Tee 24 0.26 4.33 0.08 322.29

9 6112 Straight Pipe DI 24 140 3.88 4.33 0.01 322.21

10 6112 Branch Flow Tee 24 0.78 4.33 0.23 322.20

11 6112 Straight Pipe DI 24 140 1.09 4.33 0.00 321.97

12 6112 Thru Flow Tee 24 0.26 4.33 0.08 321.97

13 6112 Straight Pipe DI 20 140 7.65 6.24 0.04 321.90

14 6112 90 Bend 20 0.39 6.24 0.24 321.86

15 6112 Straight Pipe DI 20 140 1.9 6.24 0.01 321.62

16 6112 90 Bend 20 0.39 6.24 0.24 321.61

17 6112 Straight Pipe DI 20 140 0.69 6.24 0.00 321.37

18 6112 Tertiary Filter (furthest east) 321.37

TOTAL HEAD LOSS (ft) 1.12

8.8 MGD (6,112 gpm) Through One Effluent Filter
PDAF
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the tertiary filter to the non pot effluent vault at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

18" to 24" Reducer 0.18

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Non Pot Eff VLT

INPUT VALUES (8.8 MGD) HWL

(gpm) Elevation (ft)

6112 315.47

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 6112 Tertiary Filter (furthest east) 1.75 650.36

2 6112 Straight Pipe DI 20 140 1 6.24 329.00 648.61

3 6112 90 Bend 20 0.39 6.24 0.24 319.61

4 6112 Straight Pipe DI 20 140 1.16 6.24 0.01 319.37

5 6112 90 Bend 20 0.39 6.24 0.24 319.37

6 6112 Straight Pipe DI 20 140 15.13 6.24 0.08 319.13

7 6112 Thru Flow Tee 20 0.26 6.24 0.16 319.05

8 6112 Straight Pipe DI 20 140 14.5 6.24 0.08 318.90

9 6112 Thru Flow Tee 24 0.26 4.33 0.08 318.82

10 6112 Straight Pipe DI 24 140 6.58 4.33 0.01 318.74

10 6112 Branch Flow Tee 18 0.78 7.71 0.72 318.73

10 6112 Straight Pipe DI 18 140 1.1 7.71 0.01 318.01

10 6112 90 Bend 18 0.39 7.71 0.36 318.00

9 6112 Straight Pipe DI 18 140 1.08 7.71 0.01 317.64

10 6112 Exit Loss 18 1 2.08 7.71 0.92 317.63

12 6112 UV Disinvedtion (2nd Parallel) 0.27 316.71

13 6112 Straight Pipe DI 18 140 16.47 7.71 0.15 316.44

14 6112 90 Bend 18 0.39 7.71 0.25 316.29

15 6112 Straight Pipe DI 18 140 3.15 7.71 0.03 316.04

16 6112 Thru Flow Tee 18 0.26 7.71 0.24 316.01

17 6112 Straight Pipe DI 24 140 5.92 4.33 0.01 315.77

18 6112 Exit Loss 24 1 4.33 0.29 315.76

20 6112 Non-Potable Water Pump Station/Effluent Vault 0.00 315.47

TOTAL HEAD LOSS (ft) 334.89

TOTAL HEAD LOSS W/ FILTER BYPASS(ft) 1.24

8.8 MGD (6,112 gpm) Tertiary Filter to Non-Potable Effluent Vault
PDAF
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City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the SBR to the Chlorine Contact Chamber at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

18" to 24" Reducer 0.18

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Tertiary Filter

INPUT VALUES (8.8 MGD) HWL

(gpm) Elevation (ft)

6112 290.40

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 6112 Non-Potable Water Pump Station/Effluent Vault 0.00 294.89

2 6112 Entrance 18 0.05 0.46 7.71 0.05 294.84

3 6112 Straight Pipe DI 18 140 3 7.71 0.03 294.82

4 6112 PVC Pipe 18 150 100 7.71 0.78 294.04

5 6112 45 Bend 18 0.21 7.71 0.19 293.85

6 6112 PVC Pipe 18 150 86.5 7.71 0.67 293.18

7 6112 45 Bend 18 0.21 7.71 0.19 292.98

8 6112 PVC Pipe 18 150 70.71 7.71 0.55 292.43

9 6112 90 Bend 18 0.39 7.71 0.36 292.07

10 6112 PVC Pipe 18 150 90.34 7.71 0.70 291.37

11 6112 Branch Flow Tee 24 0.78 4.33 0.23 291.14

12 6112 PVC Pipe 24 150 13.15 4.33 0.03 291.12

13 6112 45 Bend 24 0.21 4.33 0.06 291.06

14 6112 PVC Pipe 24 150 117.71 4.33 0.23 290.83

15 6112 PVC Pipe 24 150 34.82 4.33 0.07 290.77

16 6112 Branch Flow Tee 24 0.78 4.33 0.23 290.54

17 6112 PVC Pipe 30 150 30 2.77 0.02 290.52

18 6112 Exit Loss 30 1 31 2.77 0.12 290.40

19 6112 Effluent Pump Station (Existing) 290.40

TOTAL HEAD LOSS (ft) 4.49

8.8 MGD (6,112 gpm) Non-Potable Effluent Vault to Effluent Pump Station
PDAF
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City of Molalla

WWTF Final Design

Project No. 198.28

11/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the non pot box to effluent storage ponds at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

12" to 30" Reducer 0.75

18" to 24" Reducer 0.18

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Storage Pond #2 Storage Pond #1

INPUT VALUES (8.8 MGD) HWL HWL

(gpm) Elevation (ft) Elevation (ft)

6112 313.90 321.90

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 6112 Non-Potable Water Pump Station/Effluent Vault

2 6112 Entrance 30 0.05 2.77 0.01 315.95

3 6112 Straight Pipe DI 30 140 2.13 2.77 0.00 315.95

4 6112 90 Bend 30 0.39 2.77 0.05 315.94

5 6112 Straight Pipe DI 30 140 56.65 2.77 0.04 315.90

6 6112 45 Bend 30 0.21 2.77 0.03 315.86

7 6112 PVC Pipe 30 150 597.3 2.77 0.39 315.83

8 6112 90 Bend 30 0.39 2.77 0.05 315.45

9 6112 PVC Pipe 30 150 81.64 2.77 0.05 315.40

10 6112 Exit Loss 30 1 2.77 0.12 315.35

9 6112 Storage Pond #2

8 6112 Thru Flow Tee 24 0.26 4.33 0.08 315.23

9 6112 PVC Pipe 24 150 370.72 4.33 0.71 315.15

10 6112 90 Bend 24 0.39 4.33 0.11 314.44

11 6112 PVC Pipe 24 150 70.82 4.33 0.14 314.33

12 6112 Exit Loss 24 1 4.33 0.29 314.19

13 6112 Storage Pond #1 313.90

TOTAL HEAD LOSS (ft) 2.05

8.8 MGD (6,112 gpm) Non-Potable Effluent Vault to Storage Pond #2
PDAF

Z:\dyer-part\AAprojects\198 Molalla\198.28 WWTF Design\Hydraulic Profile\8.8 MGD Hydraulic Profile BLA 10.4.21.xlsx



8.8 MGD Hydraulic Profile BLA 10.4.21.xlsx 11/4/2021 11

City of Molalla

WWTF Final Design

Project No. 198.28

10/4/21

PIPE SYSTEM HYDRAULIC PROFILE

1. EQUATIONS AND LOSS COEFFICIENTS

Description: The following calculations represent the hydraulics for the pipe system from the Seffluent storage pond #2 to the effluent PS at Molalla WWTP.

FRICTION LOSS COEFFICIENT TABLE EQ#1 - Hazen Williams Major Loss

Item of K or

Friction Loss C value

Entrance 0.05

90 Bend 0.39

Straight Pipe DI 140

PVC Pipe 150

45 Bend 0.21 EQ#2 - Minor Loss

Plug Valve 0.23

Gate Valve 0.1

Existing DI Pipe 90

Exit Loss 1

Thru Flow Tee 0.26

Branch Flow Tee 0.78

12" to 24" Reducer 0.75

24" to 27" Reducer 0.19

22.5 Bend 0.2

14" to 30" Reducer 0.7

14" to 18" Reducer 0.5

12" to 30" Reducer 0.8

18" to 30" Reducer 0.6

18" to 24" Reducer 0.45

2. PIPE SYSTEM HEAD LOSS CALCULATIONS

Flow Effluent Pump Station

INPUT VALUES (8.8 MGD) HWL

(gpm) Elevation (ft)

6112 289.50

Item No. Flow Item of Diameter K or Length Velocity Friction Head HGL

gpm Friction Loss (in.) C value (ft.) fps Loss (ft.)  (ft.)

1 6112 Storage Pond #2 0.00

2 6112 Entrance 18 0.05 7.71 0.05 298.79

3 6112 PVC Pipe 18 150 7.61 7.71 0.06 298.75

4 6112 PVC Pipe 18 150 79.82 7.71 0.62 298.69

5 6112 90 Bend 18 0.39 7.71 0.36 298.07

6 6112 PVC Pipe 14 150 23.42 12.74 0.62 297.71

7 6112 14" to 18" Reducer 18 0.5 7.71 0.46 297.09

8 6112 45 Bend 18 0.21 7.71 0.19 296.63

9 6112 PVC Pipe 18 150 13.27 7.71 0.10 296.44

10 6112 45 Bend 18 0.21 7.71 0.19 296.33

11 6112 PVC Pipe 18 150 90.9 7.71 0.71 296.14

12 6112 90 Bend 18 0.39 7.71 0.36 295.44

13 6112 PVC Pipe 18 150 54.72 7.71 0.42 295.08

14 6112 90 Bend 18 0.39 7.71 0.36 294.65

15 6112 PVC Pipe 18 150 6.1 7.71 0.05 294.29

16 6112 90 Bend 18 0.39 7.71 0.36 294.24

17 6112 Existing DI Pipe 18 90 49.25 7.71 0.98 293.88

18 6112 90 Bend 18 0.39 7.71 0.36 292.90

19 6112 Existing DI Pipe 18 90 19.41 7.71 0.39 292.54

20 6112 90 Bend 18 0.39 7.71 0.36 292.15

21 6112 Existing DI Pipe 18 90 99.57 7.71 1.99 291.79

22 6112 90 Bend 18 0.39 7.71 0.36 289.81

23 6112 Existing DI Pipe 18 90 88.49 7.71 1.77 289.45

24 6112 90 Bend 18 0.39 7.71 0.36 287.68

25 6112 Existing DI Pipe 18 90 28.64 7.71 0.57 287.32

26 6112 18" to 30" Reducer 18 0.6 7.71 0.55 286.75

27 6112 Branch Flow Tee 30 0.78 2.77 0.09 286.20

28 6112 Existing DI Pipe 30 90 50 2.77 0.08 286.10

29 6112 Exit Loss 30 1 2.77 0.12 286.02

30 6112 Effluent Pump Station (Existing) 285.90

TOTAL HEAD LOSS (ft) 12.89

8.8 MGD (6,112 gpm) Storage Pond #2 to Effluent Pump Station
PDAF
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