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Section 1 - Introduction 
This Predesign Report presents and describes the basis for the proposed design of the 

Wastewater System Improvements described in the City’s Wastewater Facilities Plan 

Amendment (The Dyer Partnership, 2013).  Background information on the City’s Wastewater 

Facilities is summarized in this section. 

 

Technical memoranda are presented in the following sections for each of the process design 

areas and improvements.  The content of these technical memoranda includes such topics as 

objectives and scope, design criteria, alternatives and recommendations, descriptions, control, 

schematics and plans and issues to be resolved during detailed design. 

 

• Section 3.1   Influent Screening 

• Section 3.2   Influent Pump Station 

• Section 3.3   Headworks Grit and Flow Splitting 

• Section 3.4   Sequencing Batch Reactor 

• Section 3.5   Tertiary Treatment 

• Section 3.6   Disinfection 

• Section 3.7   Effluent Disposal/Reuse  

• Section 3.8   Biosolids Treatment  

• Section 3.9 Plant Site Facilities 

• Section 3.10 Everett Avenue Pump Station  

• Section 4.1   Filter Building 

• Section 4.2 Operations Building  

• Section 4.3   Geotechnical Considerations 

• Section 4.4  New Control Building 

• Section 4.5   New Shop Building 
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The technical memoranda are followed by presentation of a preliminary schedule, a description 

of operation 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 report includes a list of preliminary drawings. 

 

The scope of this report includes the improvements referred to in the Wastewater Facilities Plan 

Amendment, 2013, with the exception of existing collection system expansion. 

 

1.1 Background 

The city of Sutherlin’s wastewater system was originally constructed in 1956 for a design 

population of 3,500 people.  Prior to this time, treatment consisted of individual septic tank and 

drain field systems.  Due to population growth, it was necessary to construct a new wastewater 

treatment facility in 1977, on a new site, west of the City. 

 

The Sutherlin wastewater treatment plant (WWTP) was constructed in 1977 as a complete mix, 

activated sludge, secondary treatment facility.  The style of plant is commonly referred to as a 

donut-type packaged plant, comprised of a central clarifier with aeration and digester chambers 

around the perimeter of the donut.  Constructed between the two treatment units is an operations 

building, with housing for equipment and supplies related to the WWTP.  A second building 

houses a tertiary filter, disinfection system, and laboratory.  The WWTP discharges treated 

effluent flow to Calapooya Creek in the winter months and to a nearby golf course for irrigation 

during the summer months.  Class B biosolids are land applied for agricultural use at a local 

farm.   

 

This subsection provides a brief summary of previous reports and documents that pertain to the 

proposed improvements described in this Predesign Report.  Permits and regulatory requirements 

are included in Section 1.5. 
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Wastewater Facilities Plan 

In 2006 the City entered into a MAO with Oregon Department of Environmental Quality (DEQ) 

for non-permitted summertime effluent discharge.  A Wastewater Facilities Plan Amendment 

was prepared for the City’s wastewater facilities by The Dyer Partnership Engineers and 

Planners, Inc. to meet the requirements of the MAO.  The Plan was completed and submitted to 

DEQ in November 2013.  DEQ approved the Plan in February 2014.  Recommended 

improvements from the 2013 Wastewater Facilities Plan Amendment are as follows: 

 

 WWTP 

• Install two new mechanical bar screens. 

• Construct a new WWTP influent pump station. 

• Construct new headworks with grit removal and flow distribution. 

• New influent flow metering. 

• Replace existing secondary treatment system with new sequencing batch reactors (SBR). 

• Replace existing tertiary filter with new tertiary filter system. 

• Secure an effluent storage pond by either acquiring an existing facility or by constructing 

a new pond. 

• Convert existing secondary treatment units to biosolids digesters and biosolids holding 

tanks. 

• Add biosolids process facility for dewatering and storage of dried biosolids. 

• Construct a new UV disinfection system. 

 

 Collection System 

• Continue Inflow/Infiltration (I/I) investigation and repair work. 

• Sewer system expansion to serve existing and future development within the urban 

growth boundary. 

• Replace the Everett Avenue Pump Station with a new pump station at the same location. 

• Install a new force main for the Everett Avenue pump station. 
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Collection system I/I improvements and expansion are expected to continue annually in the 

future but are not covered as part of this report.  The recommended WWTP improvements are 

covered in Sections No.’s 3 and 4 and the Everett Avenue pump station and force main 

recommendations are covered in Section 3.10. 

 

The projected flows for the WWTP from the Facilities Plan are detailed in Table 1.1.1. 

 
TABLE 1.1.1 

SUMMARY OF PROJECTED WWTP FLOWS & LOADS 
Parameter Projected 2037* 
Population 11,594 
Base Sewage 0.72 MGD 62 gpcd 
Base Infiltration 0.16 MGD 14 gpcd 
AAF 1.44 MGD 124 gpcd 
MMDWF 1.80 MGD 155 gpcd 
MMWWF 2.70 MGD 233 gpcd 
ADWF 0.88 MGD 76 gpcd 
AWWF 2.01 MGD 173 gpcd 
Peak Day 7.00 MGD 604 gpcd 
PIF 8.80 MGD 759 gpcd 
BOD Avg. Day 2,154 ppd 0.19 ppcd 
BOD Max. Month 3,222 ppd 0.28 ppcd 
TSS Avg. Day 2,345 ppd 0.20 ppcd 
TSS Max. Month 3,180 ppd 0.27 ppcd 

(gpcd – gallons per capita per day) 
(ppcd – pounds per capita per day) 

*Projected is extrapolated from 2008-2012 flows and  
does not include an allowance for further I/I reduction. 

 

Environmental Report 

An Environmental Report for the proposed improvements was completed by CCD Business 

Development Corporation in conjunction with Land and Water Environmental Services, Inc. in 

May 2015.  Key findings of the report included: 

• Land Use 

o The project sites are within the City limits (Everett Avenue Pump Station, Ford’s 

Pond) or UGB (WWTP) and are not located within Exclusive Farm Use zones. 
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• Floodplains 

o The project sites are not located within a floodplain. 

• Wetlands 

o Identification of 0.96 acres of wetlands on the east portion of the WWTP 

property. 

• Historic Properties 

o No historic properties will be affected by the project. 

o The project sites are not eligible for listing in the National Registration of Historic 

Places. 

o The project sites are in an area generally perceived to have high probability for 

processing archeological sites and/or buried human remains.  The Native 

American Tribes identified as having a presence in the area are The Cow Creek 

Band of Umpqua Tribe of Indians, Confederated Tribes of Siletz, and 

Confederated Tribes of the Grand Ronde. 

o An Inadvertent Discovery Plan will be implemented by the City and followed by 

the project contractor and subcontractors. 

• Biological Resources 

o The project sites are not located within a designated Wild and Scenic River Basin. 

o The Environmental Protection Agency has determined that the project will have 

no effect on Endangered Species Act (ESA) listed species and will have no 

adverse effect on designated essential fish habitat. 

o A weed management plan that includes pre and post construction equipment 

washing, follow-up weed treatment of the construction site, and the installation of 

silt fencing will be required as part of the construction phase. 

o Implementation of migratory bird best management practices of the Migratory 

Bird Treaty Act will be required as part of the construction phase if bird habitats 

or flyways are impacted.  

• Coastal Resources 

o The project sites are outside of the Coastal Zone Management Area. 

• Socio-Economic/Environmental Justice Issues 
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o Air Quality – DEQ will not require a submittal of Notice of Intent to Construct or 

permit application.  If asbestos containing materials are discovered during the 

project, proper asbestos abatement procedures and work practices must be 

followed, and procedures to minimize dust emissions must be followed.  Include 

these instructions in the bid documents. 

o Socio-Economic – The project will benefit all populations within the region. 

o Environmental Justice – The project will reduce environmental or possible 

environmental effect to the area and its people and the City’s Mutual Agreement 

and Order (MAO) will be satisfied. 

• Transportation 

o There will be minor changes to traffic patterns during construction, which will be 
controlled by flaggers. 

o There will be negligible effect on long term traffic conditions in the area. 
o There will be no impact on existing fuel and chemical delivery. 
o Contractors will be required to notify emergency responders if roads are closed. 
o No navigable waterways will be impacted. 
o No impact to air traffic. 

• Noise 

o There will be temporary noise level increase during construction; however, the 
City has a noise ordinance that will be followed by the contractor. 

o There will not be any long term noise level change at the Everett Avenue Pump 
Station or Wastewater Treatment Plant. 

Mixing Zone Study 

A mixing zone study was completed by Brown and Caldwell in December 2003.  The primary 

purpose of the report was to satisfy the City’s National Pollution Discharge Elimination System 

(NPDES) permit requirements, which required the City to conduct a mixing zone study and 

present a report to DEQ by December 31, 2001.  The study found that wintertime discharge from 

the WWTP has the potential to cause ammonia and chlorine toxicity in Calapooya Creek during 

low stream flow conditions.  The study notes that at current chlorine concentrations and low flow 

conditions, there is insufficient flow in the river to meet water quality standards for chlorine 

toxicity.  Increasing the available dilution by using an engineered diffuser or other means would 

not alleviate this situation and the City should consider options for reducing or eliminating 
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residual chlorine in the effluent.  The study also states that the existing outfall arrangement 

provides insufficient mixing to meet water quality standards for ammonia toxicity.  However, 

due to less stringent water quality standards for ammonia, the exceedances are not as large as 

they are for chlorine.  As a result a few options for addressing ammonia toxicity are presented in 

the study and include: 

• Redesigning the outfall to improve mixing. 

• Consider operational and/or facility improvements to reduce effluent ammonia 

concentrations. 

It should be noted that high ammonia concentrations continued to be an issue and in April, 2012 

the City entered into a revised Mutual Agreement and Order (MAO) for ammonia toxicity. 

 

Value Analysis Study 

A Wastewater Treatment Facility Value Analysis (VA) Study was completed in October 2014 by 

Value Management, LLC.  The VA study team’s objective was to analyze the recommendations 

in the City’s Wastewater Facilities Plan Amendment (WWFP) to ensure the recommendations 

presented were the best fit for the City.  The VA team did not find anything of substance that 

would change the recommendations of the WWFP. The VA report did highly recommend the 

treatment of dry weather flows to a Class A reuse standard. 

 

1.2 Description 

The City of Sutherlin collects, conveys and provides treatment and disposal of the sewage 

generated by its residents and commercial users within the City limits.  The system does not 

serve any industrial users.  Today, the Sutherlin wastewater system includes approximately 

twenty-seven miles of gravity collection piping, over two miles of pressure force mains, 

approximately 700 manholes, five wastewater pump stations, and a wastewater treatment plant 

providing primary and secondary level wastewater treatment.   

 

Treatment Facilities 

Raw wastewater is conveyed to the treatment facility from the outlying subbasins via a 27-inch 

asbestos-cement (AC) gravity sewer line to a Rotamat mechanical bar screen.  It then flows to 
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the influent pump station wet well, located within the operations building.  From the influent 

pump station, flows are lifted to the headworks which include a grit separator, comminutor and 

Parshall flume.  The grit removal system does not perform its function due to an inoperative grit 

auger and only acts as a debris catcher.  Flow through the headworks is split after the Parshall 

flume and continues by gravity to the north and south donut-type treatment units.  Each unit has 

identical, circular tanks with interior dividing walls that form tanks (or basins) for each process. 

Each unit has a tank for a contact zone, a stabilization zone, a clarifier, and aerobic digester.  The 

clarifier has a 12 horizontal to 1 vertical sloping bottom leading to a sump and external launder. 

The tank is 42 feet in diameter and has a side water depth of 11 feet.  The north treatment unit 

includes the irrigation holding reservoir and the south unit includes the chlorine contact tank and 

filter pump.   

 

At each treatment unit, flow enters the contact tank via a trough into which return flow from the 

stabilization tank mixes with the raw sewage.   The mixed liquor is aerated and then proceeds to 

the clarifier.  Settled sludge underflow enters the return activated sludge (RAS) pump from 

which pumping to the stabilization tank occurs. A portion of the RAS is pumped to the digester 

as waste activated sludge (WAS) in order to maintain operational mixed liquor suspended solids 

concentrations.  The RAS in the stabilization tank (also known as the re-aeration tank) is aerated 

and leaves the tank via the influent mixing trough where it stabilizes the incoming raw sewage.   

The overflow from both the north and south clarifiers flows to the chlorine contact channel 

located in the south treatment unit.  After detention in the chlorine contact basin, effluent is 

pumped to the irrigation holding reservoir.  The treated wastewater in the irrigation holding 

reservoir then overflows into a discharge box connected to the 27-inch outfall line which flows 

to the Calapooya Creek outfall or is pumped again, via the effluent irrigation pumps and an 18-

inch force main, to the golf course holding pond for use as recycled irrigation water. The WWTP 

has a tertiary sand filter; however, the filter is non-functional and has been bypassed 

 

The WAS in the digester is aerated and decanted, the supernatant flow is returned to the influent 

pump station.  Digested biosolids are pumped to tanker trucks and land applied during the dry 

season.  During wet weather, biosolids are hauled to a private biosolids treatment facility. 
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The plant was originally designed to provide an effluent discharge quality of 95% dry weather 

removal efficiency for BOD5 and TSS, and 85% removal efficiency for wet weather flow.   

 

Design data and component specifications for the WWTP are detailed in Tables 1.2.1 and 1.2.2. 

 
TABLE 1.2.1 

EXIST. PLANT DESIGN FLOWS AND LOADING 
Parameter Value/Description 

Design Population 10,000 people 
Design Flow 1.30 MGD 
Peak Hourly Flow 4.90 MGD 
BOD/TSS Design Loads (mg/l) 220 / 220  
BOD/TSS Design Loads (lbs/day) 2,400 / 2,400 
Dry Weather Efficiency BOD & 
TSS Reduction 95% 

Wet Weather Efficiency BOD & 
TSS Reduction 85% 
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TABLE 1.2.2 
EXISTING TREATMENT PLANT COMPONENT DESIGN SPECIFICATIONS 

Component Type Capacity 
Influent Pump Station Non-clog Vacuum Primed 2 –450 gpm, 

7.5 HP & 2 –1250 gpm, 15 HP  
3.1 MGD firm 

4.9 MGD all pumps on 
Influent Flow Meter 
  

Are Vel. Flow Meter – ISCO 4250 +10 MGD 

Influent Screen 
  

Lakeside Rotomat 47 S - .25 5.5 MGD 

Grit Removal 
(non-working) 

Centrifugal Vortex – Peabody Welles 
12’ w/screw conveyor 

6.0 MGD 

Grit Washer 
(non-working) 

None N/A 

Comminutor 
 (rebuilt in 2012) 

Worthington, Type C Size 20 4.6 MGD 

Influent Parshall Flume 12” throat 10.4 MGD 
Aeration Contact Zone Contact Stabilization – 2 units 170,000 gal. total 
   Aeration Capacity  85 cfm 
   Mixer Mechanical, 15 HP  
Re-aeration Zone Contact Stabilization – 2 units 398,000 gal. total 
   Aeration Capacity  170 cfm 
   Mixer Mechanical, 30 HP  
Treatment Blowers 3 units 440 cfm, 20 HP each 
Secondary Clarifier Zone 2 Units 2,200 ft2 total surf. Area 228,000 gal. total 
Digester Aerobic Digester – 2 units 199,999 gal. total 
   Aeration Capacity  185 cfm 
   Mixing capacity  15 HP 
Chlorine Contact Chamber Single unit 106,000 gal 
Chlorinator (2 units) W&T V-800 Gas w/Vac. Reg. 500 lbs/day each 
Chlorine Cylinders Gas 1-1,200 lb cylinder, 

 2-150 cylinders 
Filter (Not Operational) Single 530 ft2  - 5 gpm/ft2 3.8 MGD 
Filter Pumps Vert. turbine  1 – 450 gpm, 7.5 HP; 2 – 

1200 gpm, 20 HP 
2.4 MGD firm, 4.1 MGD 

with all pumps on 
Filter Backwash Blower One - 25 HP 500 cfm 
Irrigation Reservoir/Wet well Holding tank 150,000 gal. 
Irrigation Pumps Vert. turbine 1-450 gpm, 20 HP; 2-1200 

gpm, 50 HP 
2.4 MGD firm, 4.1 MGD 

with all pumps on 
RAS Pumps Two pos. displacement, self-priming 520 gpm each 
Scum Pumps Homa Submersible Grinder Pumps unknown 
Decant Return Pumps Two – Airlift 100 gpm w/20 scfm air 
Effluent Flow Meter, Gravity One - Rectangular Weir, 5 ft 6 MGD @ 1 ft. 
Effluent Flow Meter, Irrigation Two -  Propeller Meter 6 MGD each 
Outfall – 3200 ft. long 27” AC Pipe W/River Outfall 6.0 MGD @ High Water 
Sludge Truck Tank 3,200 gallons 
Generator Diesel 350 kW 
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Conveyance System 

The collection system was largely constructed in 1956 with a new treatment plant designed for 

3,500 people.  Prior to this time, wastewater was treated by individual septic tanks and drain fields.   

Original construction consisted of Orangeburg pipe (OB) possibly without joint seals, concrete pipe 

(CP) with mortar joints and cast iron (CI) pipe.  Construction from the1960s to the 1970s consisted 

mostly of concrete and asbestos-cement (AC) pipe with rubber gaskets.  Since then, sewer 

construction has consisted primarily of PVC pipe.   The majority of the pipe in the collection system 

is 8-inch.  Approximately half of this is either concrete or asbestos-cement piping.  Some of the 

collection system, Oak Hills development, utilizes STEP systems, which is a low head pressure 

collection system.  A 4-inch diameter STEP force main has been constructed in South Calapooia 

Street.  Multiple-house private laterals utilize STEP systems as well.  STEP system force mains and 

laterals discharge to city gravity mains.  The City is responsible for maintenance of the STEP 

systems where more than one STEP service line is connected to the common main line.  

 

The overall hydraulic capacity of the collection system is greater than the peak flow rates, with the 

exception of the line immediately downstream of the Everett Avenue Pump Station.  In peak flow 

conditions, the force main discharge can cause the receiving line to surcharge.  The main trunk line 

leading to the WWTP has a flow capacity greater than 10 MGD. 

 

Pump Stations 

The Sutherlin wastewater conveyance system includes five raw sewage pump stations (Everett 

Avenue, Church Road, Airport, Page Street and Quail Run) and an influent pump station at the 

wastewater treatment plant.  
 

Operation information and key design data for each pump station is summarized in Table 1.2.3 and 

1.2.4 below.  
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TABLE 1.2.3 
 EXISTING PUMP STATION DESIGN DATA 

Pump Station Everett Avenue Airport Plant Influent 
    
Location Front St. & Everett 

St. 
East of Cue Ave. 

& Landing St. 
Sutherlin WWTP 

Date Built 1978(1) 1979 1977 
Last Upgrade 2011 (added 

grinder) 
2011 1977 

Type  Vacuum primed, 
centrifugal pumps  

Duplex Packaged Quadraplex Vacuum Primed 
Centrifugal 

EPA Classification I II I 
 
Brand 

Cornell 4NHTVM5-8 
 (1ea.) & 6NHGVM-

8 (2ea.) 

ITT Flygt (2ea.)  

Level Control Sonic Transducer Transducer 
Pump Type Vacuum Primed Submersible Vacuum Primed, Non Clog 
Pump Installation 
Year 

1978 2011 1977 

Motor Size  One 5 HP & Two 15 
HP 

 Two 4 HP Two 7.5 HP & Two 15 HP 

VFD No No No 
Rated Flow GPM  
@ (TDH ft.)  

400 Pump 1 @ (24) 
1080 Pump 2 & 3 

 @ (50) 
1500 Pump 2 & 3 

 @ (36)  

140 @ (50) 450 Pump 1 & 2 ea @ (37) 
1250 Pump #3 & 4 ea @ (35) 

Pump Sequence 
# 1 - 450 gpm (0.65 MGD) 

# 1 &2 - 900 gpm (1.3 MGD) 
# 1,2 &3 - 2,150 gpm (3 MGD) 

# 1,2 &4 – 2,950 gpm (4.2 
MGD) 

All on – 3,400 gpm (4.9 MGD) 
Flow Monitoring Yes (Mag Meter) None ** 
Overflow Point Nearest Manhole Nearest Manhole Flow Meter Manhole 
Overflow Elevation ** ** ** 
Overflow Discharge 
Stream Sutherlin Creek Sutherlin Creek Cook Creek 

Time to Overflow(2) 3 hr 20 min. 50 min. ** 
Alarm Type Protection 1 Protection 1 Protection 1 
AUXILIARY 
POWER    

Type Kohler Kohler Stationary Plant Generator – 
Onan Diesel 

Aux. Power Output 125 kW 25 kW 350 kW 
Diesel Fuel Tank 
Capacity Natural Gas N/A uses Nat. Gas 500 gallon Diesel 

Run Hours per Tank  N/A Greater than 48 
ELEVATIONS    
Ground ** ** ** 
Wet well Floor 18’ deep 20’ deep 377.00 
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FORCE MAIN Everett Avenue Airport Plant Influent 
Force Main Length 
feet 

890 1,290 ** 

Force main 
Diameter Inches 

10 4 ** 

Detention Time 
minutes 

21 16 Less than 2 

Material CI DI DI 
Profile Ascending Ascending Ascending 
Discharge Manhole Central Ave. & Oak 

St., MH18 
South Comstock, 

MH12 
N/A 

Condition  
Discharge MH 

Good Good Good 

Air/Vacuum 
Release Valve 

None None None 

Sulfide Control None None None 
(1) Re-build – original construction 1957 
(2) Estimated 

 
TABLE 1.2.4 

 EXISTING PUMP STATION DESIGN DATA 
Pump Station Quail Run Church Road Page Street 
STATION    
Location Quail Run 

Subdivision 
Church Road Page Street and Taylor 

Date Built 2001 2000 2005 
Last Upgrade 2002   

Type Duplex Submersible 
Wet well 

Duplex Submersible 
Wet well  

Triplex Submersible 
Wet well 

EPA Classification I I I 
 
Brand 

Flygt C-3085 
(2ea.) 

Flygt M.P. 3068 
(2ea.) 

Flygt NP3127 
(3ea.) 

Level Control Mercury Switch 
(float) 

Mercury Switch 
(float) 

Ultra Sonic 

Pump Type Submersible Submersible Submersible 
Pump Installation 
Year 

2001 2000 2005 

Motor Size  Two 2.4 HP Two 2.3 HP Three 10 HP 
VFD No No No 
Rated Flow GPM  
@ (TDH ft.)  

150  @ (21) 48 @ (47) 340 @ (60) 

Flow Monitoring None None None 
Overflow Point Nearest Manhole Nearest Manhole Nearest Manhole 
Overflow Elevation 534.00 441.05 499 
Overflow Discharge 
Stream 

Sutherlin Creek Cook Creek Sutherlin Creek 

Time to Overflow(1)    
Alarm Type Protection 1 

 
Protection 1 Protection 1 

AUXILIARY 
POWER 

Quail Run Church Road Page Street 
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Type Stationary Outside 
Bldg. – gas powered 

Olympian 

Stationary Outside 
Bldg. – gas powered 

Olympian 

Stationary Inside 
 Bldg. – gas powered 

Kohler 
Aux. Power Output 16kW 15 kW 100kW 
Station 
Requirement 

16 kW   

Diesel Fuel Tank 
Capacity 

N/A uses Nat. Gas N/A uses Nat. Gas N/A uses Nat. Gas 

Run Hours per Tank N/A uses Nat. Gas N/A uses Nat. Gas N/A uses Nat. Gas 
ELEVATIONS    
Ground 534.00 441 499 
Wet well Floor 519.50  479 
FORCE MAIN    
Force Main Length 
feet 

700 507 3175 

Force Main Dia. 
Inches 

4 2-each 
2-inch dia. 

1-each 6-inch dia. 
1-each 10-inch dia. 

Detention Time 
minutes 

40 30 180 minutes 

Material PVC PVC PVC 
Profile Ascending  Ascending 
Discharge Manhole Quail Run  

MHY3 
Church Road, 

 MH B31 
Page Street 

MHK8 
Condition  
Discharge MH 

Excellent Excellent Excellent 

Air/Vacuum 
Release Valve 

None None None 

Sulfide Control None None Air Injection 
  (1) Estimated. 

 
 
 

1.3 Present Condition and Deficiencies 

The wastewater system is operated under Waste Discharge Permit No. 101993 from the National 

Pollutant Discharge Elimination System (NPDES), a copy of which is included in Appendix A.   

 

The City entered into a Mutual Agreement and Order (MAO) in October, 2006 with DEQ for 

non-permitted summertime discharge.  MAO No. WQ/M-WR-05-054 (Appendix A) established 

a schedule and interim compliance level for operating the WWTP while working to correct the 

system deficiencies.  The MAO was amended in April, 2012 to address the City’s inability to 

consistently meet effluent ammonia limits.  The City has exceeded the monthly average limit of 

7.8 mg/L and the daily maximum limit of 21 mg/L on several occasions.    

 



City of Sutherlin  Predesign Report, Section 1 
Wastewater System Improvements  Introduction 
 

The Dyer Partnership Engineers & Planners, Inc.  15 

The WWTP is reaching the end of its design life.  Much of the equipment is sound and operable, 

and the buildings and tanks are structurally sound.  There is some surface corrosion of steel 

components due to age and environment.  The biological process provides treatment and 

experiences minimal upsets. 

 

The hydraulic flow for the plant regularly exceeds the flow capacity of the mechanical screen 

chamber in the winter, and the plant is operating at capacity for mass loads.  The Wastewater 

Facilities Plan Amendment reviewed each component of the treatment plant for condition, 

capacity and operability and a summary of recommended improvements can be found in Section 

1.4.  

 

The original sewer system was constructed of Orangeburg pipe and concrete pipe with mortar 

joints.  These joints allow significant infiltration.  After 1975, concrete and asbestos cement pipe 

with rubber gaskets were installed; however, flows at the WWTP are still very responsive to the 

previous 48 hours of rainfall due to continued inflow/infiltration (I/I) problems. A continuing 

program of manhole rehabilitation is in place.  Each year 10 to 20 manholes are repaired or 

replaced. 

 

The Everett Avenue Pump Station’s deficiencies limit capacity within the existing system.  

Gravity lines immediately downstream of the receiving manhole surcharge during pump 

operation. In addition, pumping capacity of pump stations and especially that of the Influent 

Pump Station can be overtaxed due to I/I.  The Everett Avenue Pump Station reconstruction 

would significantly improve the collection system performance.   

 

Specific deficiencies related to this Pre-design Report are as follows: 

 

Collection System 

• Everett Avenue Pump Station - Although pump operation has been improved, the pump 

station is still undersized and during high flow events, the station is unable to pump all of 

the influent sewage, which has caused overflows in the past. The pumps are relatively old 

and the City is no longer able to find parts to repair the pumps.  Other deficiencies at the 
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pump station include: grease issues, and control and alarm deficiencies.  The receiving 

gravity sewer lines have been known to surcharge during pump operation.  Manhole 

numbers O7, M7, M17 and M18 commonly overflow during periods of high ground 

water and heavy rain. 

 

WWTP 

• The existing mechanical bar screen is inefficient for removal of solids, is undersized for 

wet weather flows, and needs replacement.  The screen is reported to be designed for a 

flow of up to 5.5 MGD but experiences flows which exceed its capacity due to blockage 

in the screening equipment.  As a result of screen flow capacity, potential screen clogging 

and exit channel carrying capacity, influent flows bypass the screen and carry debris and 

trash to the influent pump station. 

• The influent pump station pumps are rated to handle the flows up to 4.9 MGD; however, 

their firm rated capacity (largest pump out of service) is only 3.1 MGD. With 

instantaneous flows up to 7.3 MGD, the pump station is under capacity. The pump station 

wet well acts as a settling basin for grit and solids, which increases maintenance efforts at 

the pump station.  Rehabilitation of the pump station at its current location is not possible 

due to hazardous zone regulations. 

• The headworks include a Pista Grit grit removal system which does not perform its 

function due to an inoperative grit auger.  The grit chamber therefore acts as a debris 

catcher so the Pista Grit paddle motor must be left running to keep grit in suspension, 

even though the unit does not remove grit from the process. 

• The manual bypass bar screen in the headworks has bar spacing too far apart for effective 

removal of rags and other debris. 

• There is inadequate flow control in the headworks splitter box that divides flow to the 

north and south donut treatment units, making it difficult to maintain a matching 

biological community in each treatment train. 

• The aeration basins are undersized for anticipated year 2037 load requirements. 
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• Operators experience difficulty in providing adequate dissolved oxygen levels in the 

aeration basins at times and must divert digester air to the aeration basins when this 

occurs. 

• The existing clarifiers do not remove sludge evenly.  In addition, the WAS pumps 

remove sludge at too high a rate, causing vortexing (or piping) in the center of the sludge 

blanket.   

• Based on the hydraulic retention time (HRT) calculation provided in Wastewater 

Facilities Plan Amendment and a 2009 average flow of 0.99 MGD, there are only 20 days 

of detention time in the digesters; therefore, additional storage is required in order to 

meet a 60-day aeration at 15°C. 

• Biosolids land application is not possible year-round so excess biosolids must be held in 

the digesters and aeration tanks at times. 

• The existing digester mixers do not provide adequate mixing so solids are not kept in 

suspension, resulting in removal problems and a reduction in digester capacity.   

• Year round effluent disinfection is achieved by a chlorine gas disinfection system leaving 

the potential to cause chlorine toxicity in Calapooya Creek.  Additionally, chlorine gas is 

becoming increasingly costly, is a potential hazard when operators and community are 

exposed to it, and is toxic to aquatic life. 

• The tertiary filter is no longer functional and has been bypassed. 

• The laboratory lacks adequate space. 

• The operations building has a major issue with respect to the pump building space below 

the pump room floor, which is not readily accessible, safe, or suitable for rehabilitation.  

The space is excavated below the grade of the surrounding ground and is simply a pit 

without walls or a floor.  With the ground water in this region within three to four feet of 

the surface, the groundwater in the space cannot be controlled, making access to the 

valves located there difficult or impossible. 

• Lack of storage and available land for recycled water. 

• Plant’s inability to meet ammonia limits. 

• Dechlorination system is temporary and lacks redundancy. 
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1.4 Proposed Improvements 

The proposed project discussed in this Pre-design Report consists of collection system 

improvements and a major upgrade of the wastewater treatment plant.  These elements are 

briefly discussed below. 

Collection System 

• Replace Everett Avenue Pump Station.  Build a new pump station at a location next to 

the existing location.  The new station will be a packaged station with triplex submersible 

pumps set on a new concrete wet well.  The sewer influent line will be extended from the 

inlet manhole to the new location and the old station will be abandoned.  The effluent 

force main will be extended from Oak St. to a new discharge manhole (L5) on Miller St. 

WWTP 

• Influent Screening.  The existing mechanical bar screen will be replaced with a shaftless 

spiral screen.  A second spiral screen will be added to the adjacent influent channel.  An 

access stairway will be added to the influent screening basin. 

• Replace Influent Pump Station.  Construct a new pump station at a new location on the 

WWTP site.  The pump station will include five variable speed, submersible pumps and a 

new concrete wet well.  The pumps will be sized for projected flows for the year 2037. 

• New Headworks.  The new headworks will consist of installation of grit removal 

equipment sized to meet projected future loads for the year 2037 and flow splitting and 

measurement to each SBR basin.      

• New Sequencing Batch Reactor.  The secondary treatment equipment will consist of 

four sequencing batch reactor (SBR) basins.  This equipment will replace the existing 

aeration basins and clarifier.   

• Conversion of the Existing Donut Plant to Digesters.  The aeration basins in the 

existing donut plant will be converted to digesters.  New blowers with variable frequency 

drive (VFD) control will be installed to replace the existing blowers, and fine bubble 

diffusers will be installed to replace the existing diffusers and mechanical mixers.  Slide 

gates, valves, and submersible pumps will be installed to allow transfer of biosolids 

between basins and to a new dewatering facility. 
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• Sludge Dewatering.  A screw press will be installed for sludge dewatering.  The press 

will be installed in the existing filter building and will discharge Class B dewatered 

biosolids into either a short term storage bay or directly into a spreader truck for hauling.   

• Ultraviolet Effluent Disinfection.  A new ultraviolet (UV) disinfection system will be 

installed for disinfecting effluent flows. 

• Laboratory Upgrade.  The existing laboratory will be converted to a storage room and 

laboratory space will be built in the new control building with the equipment necessary to 

perform the daily and weekly lab tests in-house. 

• Standby Generator.  A second standby generator will be added to the site to 

accommodate the proposed equipment.  The existing standby generator will be replaced. 

• Control Building.  A new building will be constructed to house the standby generator, 

electrical service and panels, SBR  and outer circle aerobic digester blowers, laboratory, 

and operator control office. 

• Shop Building.  A new vehicle and equipment maintenance building will be constructed 

on site. 

• Site Utilities.  Potable water, sewer and power services will be extended to serve the new 

buildings and equipment.  A new non-potable water system will be installed. 

• Effluent Disposal.  A second summer month discharge to Ford’s Pond will be installed 

off of the existing effluent line running to the golf course.  Automatic valves will divert 

effluent flow to Ford’s Pond when the golf course pond is full.  A reuse water tanker 

filling station will also be provided on site. 

• Operations Building. All decommissioned equipment within the building will be 

removed and the areas converted to storage space. 

• Filter Building.  The existing building will be converted to the biosolids dewatering 

facility with dewatered biosolids storage facility. 

 

Supplemental Projects - To be completed prior to proposed WWTP improvements 

• Disinfection.  Replace the existing chlorine gas disinfection system with a sodium 

hypochlorite disinfection system. 
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• Surcharge Loading.  Place a surcharge load on the SBR site to induce soil settling prior 

to construction. 

• Building Removal.  Remove existing vehicle storage and shop buildings that will 

interfere with surcharge loading project and proposed WWTP improvements. 

 

1.5 Effluent Requirements 

1.5.1 EPA Reliability Class for the Facility 

Reliability of treatment processes depends on proper application of unit loading factors and 

conservative selection of equipment to ensure long life and minimum maintenance costs.  Each unit 

process should be selected based on its capabilities to effectively treat the waste characteristics for 

the specific application.  Capabilities of the treatment plant operator and the community should also 

be considered.  Processes that require a high degree of manual labor and specialized instrumentation 

should be avoided in most cases.  Redundancy is also a key factor in reliability. 

 

The Environmental Protection Agency (EPA) has developed system design criteria for minimum 

standards of reliability for wastewater treatment works (1974).  The minimum standards are defined 

into three classes of reliability.  The following is a description of these three classes. 

 

• 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 of Sutherlin’s WWTP, it is recommended that the plant be designed for Class I 

Reliability Criteria based on the following: 
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• The existing system is considered an EPA Reliability Class I facility, and the existing outfall in 

Calapooya Creek will be used. 

• Calapooya Creek is considered waters of the state. 

• Plant overflows or upsets will discharge to Calapooya Creek. 

 

The system design criteria for Reliability Class I and II works include backup requirements for 

the main wastewater treatment system components.  In general, unit operations in the main 

wastewater treatment system shall be designed such that, with the largest flow capacity unit out 

of service, the hydraulic capacity of the remaining units shall be sufficient to handle 75 and 50 

percent of the design wastewater flow to that unit operation for Class I and II, respectively.  In 

addition, there should be system flexibility to enable the wastewater flow to any unit out of 

service to be distributed to the remaining units in service.  Reliability is also discussed in Section 

5.6. 

 

1.5.2 Permitted or Required Effluent Quality and Mass Loadings  

 

Umpqua Basin Total Maximum Daily Load (TMDL) 

The Umpqua Basin TMDL was issued on October 31, 2006 and was approved by EPA on April 

13, 2007. Calapooya Creek is within the Umpqua Basin. This TMDL addresses bacteria, 

temperature, nutrients, and bio-criteria. Waste Load Allocations (WLAs) for the City of 

Sutherlin’s wastewater treatment plant are summarized in Table 1.5.2.1. 
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TABLE 1.5.2.1 
 CITY OF SUTHERLIN WASTE LOAD ALLOCATIONS 

Parameter Applicable 
Time Period Waste Load Allocation 

E. Coli Bacteria Year Round Not to exceed a monthly log mean of 126 organisms per 100ml. 
No single sample exceeding 406 per 100 ml. 

Temperature May 1 – 
October 31 

 Hwla = (0.1)(Qe + Qr)Cf 
Where,  
 Hwla  = heat load WLA, million kcal/day 
 Qe = effluent flow rate, ft3/sec 
 Qr = river flow rate, upstream, ft3/sec 
 Cf = conversion factor,  
                2.446 million kcal-s / °C∙ft3∙day 

 

Total Phosphorus May 1 – 
October 31 

Zero. Point sources may, at their option, collect additional data, 
perform the necessary evaluations and request a portion of the 

reserve capacity. 

 

National Pollutant Discharge Elimination System (NPDES) Permit 

The city of Sutherlin operates its wastewater system under NPDES Waste Discharge Permit No. 

101993, issued October 24, 2006 by the Department of Environmental Quality (DEQ).  This 

permit expired September 30, 2011, but has been administratively extended. A copy of the City’s 

NPDES permit is included in Appendix A.  A summary of regulatory requirements within the 

NPDES permit is provided below. 

 

From June 1 through October 31, no discharge is allowed to waters of the State (Outfall 001, 

Calapooya Creek). During this time, all effluent is required to be disposed of through recycled 

water reuse (Outfall 002). Prior to land application, recycled wastewater must receive at least 

Level C treatment. Level C treatment is defined as no more than 240 total coliform organisms 

per 100 mL in two consecutive samples, and a 7-day median of 23 total coliform organisms per 

100 mL. 

 

From November 1 through May 31, discharge must meet the effluent limitations in Table 1.5.2.2. 

Mass load effluent limits for BOD5 and TSS are based on weekly average stream flow during 

November. 
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TABLE 1.5.2.2 
NPDES PERMIT WASTE DISCHARGE LIMITATIONS 

  Ave. Effluent Conc. (mg/L) Monthly 
Ave. lb./day 

Weekly 
Ave. lb./day 

Daily 
Max. lb./day Parameter Monthly Weekly 

Nov. 1 to Nov. 30           
BOD5 30 45 440   
TSS 30 45 440   
Steam Flow      
<45 CFS    170 260 
45 - 60 CFS    320 480 
>60 - 96 CFS    440 660 
>96 CFS    660 880 
Dec. 1 - May 31      
BOD5 30 45 560 840 1100 
TSS 30 45 560 840 1100 
Discharge in May allowed only while daily flow >82 CFS     
Year Round        
E Coli 126 org./100 ml   No single sample > 406 org./100 ml.   
pH 6.0 - 9.0      
BOD5 & TSS eff. 85%         
Ammonia-N 21 mg/L daily maximum and 7.8 mg/L monthly average 
Total Chlorine Residual 0.04 mg/L daily maximum and 0.01 mg/L monthly average  

 

Compliance and Mutual Agreement and Order (MAO) 

The existing facility has not been meeting the limits for the discharge restrictions of total residual 

chlorine and ammonia. Sutherlin and DEQ entered into MAO No. WQ/M-WR-05-054 in 2006 

and an amended MAO in 2012.  The MAO allows higher interim discharge limits and allows for 

summer discharge but requires Sutherlin to address the effluent issues. 

 

The City cannot comply with the summertime discharge prohibition (June 1st and October 31st) 

because the land application system is too small to land apply all recycled water during this time 

period. The NPDES permit also prohibits discharge when the flow in Calapooya Creek is less 

than 82 cfs. The City cannot comply with this requirement for the same reasons.  To comply with 

the chlorine limit, the City has installed a temporary dechlorination system. However, this 

system does not meet DEQ’s requirement for automation, alarms and redundancy. Therefore, a 

more permanent solution is needed or the elimination of chlorine disinfection during periods of 

discharge.  
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Section 2 – General Process Design 
2.1 Approach 
As previously discussed in Section 1.4, the proposed project consists of improvements to the 

collection system and the wastewater treatment plant (WWTP).  The design for the collection 

system (Everett Avenue Pump Station) is covered in detail in Section 3, while this section covers 

the improvements to the WWTP.  The WWTP design has been divided into functional 

categories:  Headworks, Sequencing Batch Reactor (SBR), Biosolids Treatment, Disinfection, 

Effluent Disposal, and Facilities Design.  In this section, the general process design for proposed 

wastewater improvements is presented.  Specifically, the following process information will be 

offered and discussed in this section: 

• Process Design Criteria.  The design criteria include raw sewage characteristics and 

design population, flows and loads. 

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

improvements. 

• Process Schematics for Liquid Stream and Solids Stream.  This section provides 

process schematics for both the proposed liquid and solids treatment streams. 

• Liquid Treatment.  Topics in this section include a description of the existing liquid 

treatment facilities and operation at the City’s WWTP, regulatory requirements 

pertaining to raw sewage treatment and handling and proposed design criteria for the new 

liquid treatment components. 

• Solids Treatment.  Topics in this subsection include a description of the existing sludge 

facilities and operation, regulatory requirements pertaining to biosolids treatment and 

handling, estimates of existing and future sludge quantities, and proposed design criteria 

for the new sludge digesters. 

• Liquid Disposal.  Topics in this subsection include a description of the existing effluent 

disposal systems, regulatory requirements pertaining to disposal, estimates of existing 

flows, and proposed design criteria for the new disposal systems. 

 

Additional design data and specific design data on particular elements of the proposed 

improvements are found in the design memorandums that follow in Section 3.  For the 
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upgrade, the design year 2037 was selected to provide 20 years of service life per the 

Wastewater Facilities Plan.  Calculation methods were presented in the Wastewater Facilities 

Plan Amendment.  

 

2.2 Process Design Criteria 

 
Raw Sewage Characteristics 

The existing BOD and TSS influent concentration and loads are summarized in Table 2.2.1.  The 

unit loading factors, pounds per capita per day (ppcd), were based on a sewered population of 

7,905 persons in 2012. 

 
TABLE 2.2.1 

SUTHERLIN WWTP 
INFLUENT CONCENTRATIONS AND LOADS 

 
2008-2012 Data WET WEATHER DRY WEATHER 
PARAMETER Average Range Average Range 
BOD5                   

  mg/L 136 30 - 416 229 40 - 432 
  Ppd 1,553 582 - 5,605 1,394 516 - 2,608 
  Ppcd 0.20 0.07 - 0.71 0.18 0.07 - 0.33 

TSS                  
  mg/L 146 44 - 774 225 70 - 637 
  Ppd 1,661 530 - 4,481 1,537 321 - 3,368 
  Ppcd 0.21 0.07 - 0.61 0.19 .04 - 0.43 

 
 

The typical composition of untreated domestic wastewater consists of 110 to 400 mg/l BOD and 

100 to 350 mg/l TSS.  Both BOD and TSS concentrations in Sutherlin’s influent wastewater are 

within the typical characteristics of municipal raw sewage.   

 

The average BOD unit loading to the Sutherlin WWTP ranged from 0.18 to 0.20 pounds per 

capita day (ppcd) for dry and wet weather respectively.  The average TSS unit loading to the 

WWTP ranged from 0.19 to 0.21 pounds per capita day (ppcd) for dry and wet weather 

respectively.  For design purposes, the unit loading factors for BOD and TSS will be assumed to 

be 0.20 ppcd, and 0.21 ppcd, respectively. 
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Design Population, Flows and Loads 

The City’s existing and projected wastewater flows and loads for the years 2012 and 2037 are 

summarized in Table 2.2.2. The wastewater flows and loads are based on unit design values and 

sewered population information presented in previous sections.  A summary of the calculation 

methods utilized to determine these wastewater flows and loads may be found in the City’s 

Wastewater Facilities Plan.   
 

TABLE 2.2.2 
EXISTING/PROJECTED WWTP WASTEWATER 

FLOWS AND LOADS 
 

Parameter Current 2012 Projected 2037 
Population dry season 7,905 11,594 
  MGD gpcd MGD gpcd 
MMDWF 1.23 156 1.80 155 
MMWWF 1.70 215 2.70 233 
Average Annual Flow 1.05 132 1.44 124 
ADWF 0.72 91 .88 76 
AWWF 1.37 173 2.01 173 
Base Sewage 0.62 78 0.72 62 
Base Infiltration 0.11 14 0.16 14 
Peak Week 2.94 372 4.07 351 
Peak Day 5.57 705 7.00 604 
PIF 7.30 923 8.80 759 
BOD Avg. Day  1,468 ppd 168 mg/L 2,154 ppd 179 mg/L 
BOD Max. Month  2,197 ppd 214 mg/L 3,222 ppd 214 mg/L 
TSS Avg. Day  1,599 ppd 183 mg/L 2,345 ppd 195 mg/L 
TSS Max. Month 2,168 ppd 211 mg/L 3,180 ppd 211 mg/L 

 
 
2.3 Hydraulic Profile 
A graphic description of the hydraulic profile for the WWTP Site may be found in the 11” x 17” 

drawing set that accompanies this report.  The drawings labeled G6 through G8 show the basis 

for selected elevations of the specific process designs. 

 

The existing plant elevations were verified during a site survey conducted in 2015.  An overall 

adjustment of approximately 3.5 feet was made to the elevations shown on the record drawings.  
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The elevations of the proposed improvements are dictated by existing site conditions and the 

desire to have the facility maintain as low of a profile as possible.  The desire to reuse the 

existing chlorine contact basin and outfall system set the lowest elevation achievable.  The 

hydraulic profile was developed, working upstream from the highest water level in the existing 

chlorine contact basin, by adding the calculated head loss through each component on the flow 

path to reach the required minimum elevation of the headworks.   

 

The headworks elevation, placement and configuration were set to allow for mechanical 

conveyance of captured grit and for gravity flow through each process area.   

 

Total volumes for the SBR basins were based on the projected flows and treatment loads of the 

influent raw sewage.  Basin depths were based on hydraulic flows and settling requirements 

during decant mode.   

 

2.4 Process Schematics 
A graphic description of the liquid and solid stream processing for the proposed plant may be 

found in the 11” x 17” drawing set that accompanies this report.   Flow through the proposed 

plant is schematically illustrated in the drawing labeled “P100”.    More detailed views for each 

liquid process stream are illustrated in drawing sheets labeled “P700” through “P1100”.  The 

solid stream process diagrams are presented in the “P1200” through “P1300” series sheets. 

 

2.5  Liquid Stream Treatment 
The design criteria for the main liquid stream treatment portions of the upgrades are presented in 

this subsection.   

 

Existing Facilities/Operation 

Raw wastewater is conveyed to the treatment facility from the collection system via a 27-inch 

gravity sewer line to a mechanical bar screen.  After screening, raw sewage flows to the Influent 

Pump Station wet well, where wastewater is pumped to the headworks which include a grit 

separator, comminutor, and Parshall flume.  The grit removal system does not perform its 

function due to an inoperative grit auger and only acts as a debris catcher.  Flow through the 
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headworks is split after the Parshall flume and continues by gravity to the north and south donut-

type treatment units.  Each unit has identical, circular tanks with interior dividing walls that form 

tanks (or basins) for each process. Each unit has a tank for a contact zone, a stabilization zone, a 

clarifier, and aerobic digester.  The clarifier has a 12 horizontal to 1 vertical sloping bottom 

leading to a sump and external launder. The tank is 42 feet in diameter and has a side water depth 

of 11 feet.  The north treatment unit includes the irrigation holding reservoir and the south unit 

includes the chorine contact tank and filter pump.   

 

At each treatment unit, flow enters the contact tank via a trough into which return flow from the 

stabilization tank mixes with the raw sewage.   The mixed liquor is aerated and then proceeds to 

the clarifier.  Settled sludge underflow enters the return activated sludge (RAS) pump from 

which pumping to the stabilization tank occurs. A portion of the RAS is pumped to the digester 

as waste activated sludge (WAS) in order to maintain operational mixed liquor suspended solids 

concentrations.  The RAS in the stabilization tank (also known as the re-aeration tank) is aerated 

and leaves the tank via the influent mixing trough where it stabilizes the incoming raw sewage.   

 

The overflow from both the north and south clarifiers flows to the chlorine contact channel 

located in the south treatment unit.  After detention in the chlorine contact basin, effluent is 

pumped to the irrigation holding reservoir.  The treated wastewater in the irrigation holding 

reservoir then overflows into a discharge box connected to the 27-inch outfall line which flows 

to the Calapooya Creek outfall or is pumped again, via the effluent irrigation pumps and an 18-

inch force main, to the golf course holding pond for use as recycled irrigation water. The WWTP 

has a tertiary sand filter; however, the filter is non-functional and has been bypassed 

 

The WAS in the digester is aerated and decanted, the supernatant flow is returned to the influent 

pump station.  Digested biosolids are pumped to tanker trucks and land applied during the dry 

season.  During wet weather, biosolids are hauled to a private biosolids treatment facility. 

 

The plant was originally designed to provide an effluent discharge quality of 95% dry-weather 

removal efficiency for BOD5 and TSS, and 85% removal efficiency for wet weather flow.   
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Regulatory Requirements 

The City of Sutherlin operates its wastewater system under National Pollutant Discharge 

Elimination System (NPDES) Waste Discharge Permit No. 101993, issued October 24, 2006 by 

the Department of Environmental Quality (DEQ).  This permit expired September 30, 2011, but 

has been administratively extended. A copy of the City’s NPDES permit is included in Appendix 

A.  

 

Mutual Agreement and Order (MAO) 

The existing facility has not been meeting the limits for the discharge restrictions of total residual 

chlorine and ammonia concentrations and for discharging to Calapooya Creek during periods of 

when non-discharge is required. Sutherlin and DEQ entered into MAO No. WQ/M-WR-05-054 

in 2006, which allows higher interim concentration limits and summer discharge but requires 

Sutherlin to address these issue.  In April 2012 the MAO was amended to address the City’s 

inability to meet the required ammonia discharge concentrations. 

 

Umpqua Basin Total Maximum Daily Load (TMDL) 

The Umpqua Basin TMDL was issued on October 31, 2006 and was approved by EPA on April 

13, 2007. Calapooya Creek is within the Umpqua Basin. This TMDL addresses bacteria, 

temperature, nutrients, and bio-criteria. Waste load allocations (WLAs) for the City of 

Sutherlin’s wastewater treatment plant are summarized in Table 1.5.1.2. 

 

DEQ Design Standard 

DEQ issued Oregon Standards for Design and Construction of Wastewater Pump Stations in 

2001, which is the current version.  The EPA Design Criteria for Mechanical, Electric, and Fluid 

System and Component Reliability was used to determine the minimum number and sizing of 

components using the guidelines for Reliability Level I facilities.  

 

Other 

Wastewater treatment facilities, including pump stations, are also regulated under National Fire 

Protection Association (NFPA) Regulation 820, Fire Protection in Wastewater Treatment and 



City of Sutherlin  Predesign Report, Section 2 
Wastewater System Improvements  General Process Design 
 

The Dyer Partnership Engineers & Planners, Inc.  7 

Collection Facilities.  OSHA Permit Required Confined Spaces Standard 29-CFR 1910.146 

limits individual access to spaces that might trap a person or contain noxious atmospheres.   

 

Current Hydraulic Flows 

The data used for this report is taken from the Discharge Monitoring Reports (DMRs) for the 

WWTP.  The staff records the influent flow volume and checks the rain gauge at the plant daily.  

The wastewater is sampled and BOD and TSS tests are run weekly.  The data from the DMRs 

was analyzed in the Facilities Plan, using DEQ guidelines for calculating various flow 

parameters.  The detailed analysis is covered in the Facilities Plan and will not be presented here.  

A summary table of the flow parameters and loads (2008 - 2012) and for the engineer’s original 

design data for the existing facilities was presented above in Table 2.2.2. 

 

Projected Hydraulic Flows 

The increases in base sewage, base dry weather infiltration and wet weather infiltration were 

calculated using the projected population increase, multiplied by the appropriate factors as 

detailed in the Wastewater Facilities Plan Amendment.  These were added onto the existing 

average dry weather flow (ADWF), average wet weather flow (AWWF), maximum month dry 

weather flow (MMDWF), and maximum month wet weather flow (MMWWF) to project the 

flows for 2037.  These flows are listed above in Table 2.2.2. 

 

Proposed Liquid Stream Treatment 

The proposed improvements to raw sewage influent treatment include installation of a new 

influent screen system, influent pump station, headworks, sequencing batch reactor (SBR) 

basins, tertiary treatment, and ultraviolet (UV) disinfection.  Treated effluent will continue to be 

discharged to Calapooya Creek during the winter months and to the golf course irrigation pond 

during summer months.  A second summer discharge point to Ford’s Pond will be added.  A 

non-potable water system will be installed to replace the current use of City water for plant wash 

down and equipment process water.  Process flows through the main components of the 

proposed system are described below.  Detailed information on each component is included in 

Section 3. 
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Influent Screen System 

All raw sewage influent flow will pass through the influent screening basin where flow will be 

split to flow through both the west and east channels.  Both channels will include a new shaftless 

screening system.  During normal screen operations, coarse solids will be captured on the screen 

as sewage flows through the basin channels.  Screen operation will be controlled by water level 

in the channel, upstream of the screen.  When the captured solids on the screen create enough 

headloss through the screen to raise the upstream influent surface to a preset level, the screen 

cleaning cycle will begin.  As part of the cleaning cycle, the auger moves solids captured on the 

screen up to the washer/compactor unit.   Accumulated screenings are transported through the 

unit’s compaction and dewatering zone to discharge into a screenings container located at ground 

level.  Liquid from the washer/compactor flows back into the channel.  The screens will alternate 

during average flow conditions and both screens will operate during high flows.  A manual bar 

screen is installed downstream of the automatic screens. 

 

Influent Pump Station 

From the influent screen basin, raw sewage will gravity flow to the new influent pump station 

wet well.  The influent pump station will consist of five variable speed, non-clog centrifugal 

pumps; triplex submersible pumps for winter flow and duplex submersible pumps for summer 

flow.  A separate force main for each pump system will be provided.  The influent pump station 

will discharge directly to the main headworks.   

 

Headworks 

The screened wastewater will pass through a vortex type grit removal system at the headworks.  

Collected grit will be pumped to a grit classifier, located below the headworks.  The grit will be 

washed, dewatered and discharged to a dumpster which will be emptied.  Exiting the grit 

chamber, the flow will pass to the SBR flow splitting box.  The flow splitter box allows for 

hydraulic stabilization and splitting of flow.  Flow enters the top of the box and exits out of the 

bottom via four 12-inch diameter pipes.  Each pipe has a magnetic flow meter with isolation 

valves. 
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Sequencing Batch Reactors (SBR) 

Flow, after metering, will pass to the pre-react basins in one of four continuous flow SBR basins.  

The SBR basins each will cycle through fill, aerate, settle, and decant modes.  The timing for the 

modes will be offset, so that each basin will decant at different times.  In essence during high 

flow conditions there will be continuous discharge.  After treatment and settling, the effluent will 

discharge to two tertiary filters.   

 

Tertiary Filters 

The tertiary disk filter system will include a manually valved bypass line to allow flow around 

the filters depending on the time of year, which dictate effluent discharge requirements.  Summer 

flows will be filtered to achieve Class A treatment for discharge to the golf course irrigation 

pond or Ford’s Pond.  From the tertiary filters, Class A effluent will gravity flow to the UV 

disinfection system.  Winter flows from the SBR basins will bypass the tertiary filters and 

gravity flow directly to the UV disinfection system. 

 

Ultraviolet (UV) Disinfection System 

The UV disinfection system will be located in a single, closed pipe system.  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.   

 

Effluent Disposal 

During dry weather flows, the finished effluent will be directed from the UV system to the 

existing chlorine contact basin, where the effluent will be chlorinated prior to being sent to the 

irrigation tank.  Flow in the chlorine contact chambered will be reversed from its existing flow 

direction in order to utilize the existing 24” line connecting the chlorine contact to the irrigation 

basin.  The water surface in the chlorine contact chamber will be increased by approximately 

three feet to allow flow to the irrigation chamber via gravity. 
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During wet weather flows, finished effluent from the UV units will be directed to the irrigation 

tank.  From the irrigation tank, effluent will gravity flow to the existing discharge point on 

Calapooya Creek, via the existing 27-inch outfall line. 

 

Proposed Liquid Stream Equipment and Basin Sizing Criteria 

Each piece of processing equipment was sized to meet the projected loads for the year 2037.  A 

brief description of the sizing criteria is discussed below.  Detailed equipment specifications are 

included in Section 3. 

 

Influent Screen 

The influent screen basin is designed to handle above the peak hourly flow (PIF) of 9.0 MGD.  

Both screens will be sized to pass 6.0 MGD each.   

 

Influent Pump Station 

The pump station will consist of two pumping systems; one three pump system for wet weather 

flows and one two pump system for dry weather flows.  The submersible pumps will be installed 

in a 14-feet x 8-feet, rectangular concrete wet well.  The wet weather flow pump system will be 

designed with a firm capacity (3 pumps operating) of 10.74 MGD.  At the AWWF the wet well 

will have a detention time of 5.2 minutes and force main will have a detention time of 5.0 

minutes.  The dry weather flow pump system will be designed with a firm capacity (2 pumps 

operating) of 3.0 MGD.  At the ADWF the wet well will have a detention time of 13.9 minutes 

and force main will have a detention time of 2.2 minutes. 

 

Headworks 

All components of the headworks were sized to pass the PIF projected for the plant.  A vortex 

grit concentrator and a bypass channel will both be sized for a peak flow of 9.0 MGD.  The 

splitter box will also handle the PIF as the four outlet pipes that direct flow to the SBR basins 

will each be sized for flows up to 2.25 MGD.  Each of the outlet pipes will have a magnetic flow 

meter with a flow range of 0.45 to 2.25 MGD. 
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Secondary Treatment 

The SBR is sized to handle the PDAF5 flow of 7.0 MGD, based on the projected flows for a 5-

year, 24-hour storm for the year 2037.  The basins will operate on four hour cycles during 

normal operation and on three-hour cycles during storm flows.  The treatment capacity is sized to 

handle the projected maximum month BOD and TSS levels calculated in the Facilities Plan, 

while producing the required effluent quality.  In addition, the SBR basins have been sized to 

store the difference between the PIF and the PDAF or approximately 75,000 gallons.  After the 

PIF event has passed the stored flows will be released at such a rate to not overload downstream 

facilities.  

 

Tertiary Treatment 

Two rotating disk filters will be utilized as tertiary treatment for treating dry weather flows.  The 

filters will operate in parallel and each filter will be sized to pass the MMDWF of 1.80 MGD.   

 

Disinfection System 

The disinfection system is designed to treat the PDAF of 7.0 MGD while treating the effluent to 

the levels described in Section 1.  The anticipated permit disinfection limit is 126 Enterococci 

colonies per 100 ml on a monthly mean, with no single sample above 406 colonies per 100 ml.   

 

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.  Requirements 

include meeting the minimum dosage at 80% of effective lamp output.   

 

Effluent Disposal 

The existing overflow weir and outfall pipeline have are capable of handling the maximum flow 

at the calculated PDAF5 for the year 2037 of 7.0 MGD.  Flows to the creek will continue during 

the winter discharge period (November 1 to May 31) established by the NPDES permit. 

 

During the summer months (June 1 to October 31) effluent will be disinfected with sodium 

hypochlorite and passed through the chlorine contact chamber.  The contact basin is sized to 

provide a contact time of 95 minutes at the ADWF of 0.88 MGD and 46 minutes at the 
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MMDWF of 1.8 MGD.  The irrigation pumps that will pump the treated effluent to the golf 

course irrigation pond or Ford’s Pond have a firm capacity of 2.4 MGD. 

 

2.6 Solids Treatment 
The design criteria for the solids handling processes are presented and discussed in this 

subsection including a description of the existing facilities, regulatory requirements, and 

estimates of current and future sludge quantities.  There are two independent solids streams at the 

wastewater treatment plant, large particles and rock material that will not break down within the 

scope of biological treatment and sludge.  The large particles are removed at the headworks.  The 

waste sludge from the secondary treatment process will undergo a biological treatment process to 

meet the EPA requirements for a Class B biosolid and then be dewatered to a Class B biosolid 

cake.  

 

Existing Facilities/Operation 

Raw wastewater flows through a mechanical bar screen prior to the influent pump station wet 

well.  Screened debris is mechanically lifted and discharged into a dumpster that is picked up and 

delivered to a landfill.  From the influent pump station wet well, flows are lifted to the 

headworks which include a grit separator, comminutor and Parshall flume.  The grit removal 

system does not perform its function due to an inoperative grit auger and only acts as a debris 

catcher.   

 

There are two aeration basins providing a total of 170,000 gallons (22,727 cubic feet) of contact 

zone and a total of 398,000 gallons (52,208 c.f.) of re-aeration (or stabilization) zone.  Preliminary 

treated sewage from the headworks enters the mixing trough where it is combined with overflow 

from the stabilization zone.  The combined flow is aerated and mixed in the contact tank.  The plant 

operators try to maintain an MLSS of 3500 mg/l in the contact tank.  Flow then proceeds to the 

clarifier.  The return activated sludge (RAS) flow is then pumped to the stabilization or re-aeration 

zone.  A small quantity of WAS is diverted to the aerobic digester in order to maintain an optimum 

MLSS between 6,500-7,500 mg/l.  Occasionally the MLSS increases to 8,800 mg/l.  The contents of 

the digester are aerated for a period of time to reduce pathogens and vector attraction of the 

biosolids, as required under 40 CFR Part 503 regulations.    
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When each aerobic digester is full, the air is turned off and the contents of the basin are allowed 

to settle.  The supernatant is decanted and returned to the influent pump station.  After a 

particular digester cell has reached the point where settling does not produce an appreciable 

amount of supernatant, the City stores the liquid biosolids until they can be land applied.  Sludge 

is then pumped to a sludge truck for land application at DEQ approved land application sites 

during the dry months.  The City currently hauls and land applies approximately 1.0 to 1.5 MG 

of sludge (1.5 to 2.0 % solids) per year.  The existing digesters are undersized for the projected 

loads.  If the City has a buildup of biosolids during wet weather months, excess biosolids have to 

be trucked to a private biosolids treatment facility. 

 

Regulatory Requirements 

The primary regulation governing the land application of biosolids treatment and disposal is Part 

503 of Title 40 of the Code of Federal Regulations (40CFR503).  Biosolids must satisfy the 

requirements of 40CFR503 for pathogen and vector attraction reduction before it can be land 

applied. Biosolids, metal and nitrogen contents must also be monitored to determine appropriate 

application rates.  As the City’s biosolids land application is within agronomic rates for nitrogen 

and the trace element concentrations in the biosolids are below Part 503 pollutant concentration 

limits (see Wastewater Facilities Plan Amendment), the metal and nitrogen content in the 

biosolids will not be reviewed in this report.  The requirements for pathogen reduction Class B 

biosolids and vector attraction reduction are discussed below. 

 

Pathogen reduction to compliance standards is required for all generated biosolids.  The City 

currently produces and is anticipated to continue generating a Class B biosolid.  The City 

achieves compliance through the use of 40CFR503 Method A1, aerobically digesting the sludge 

for 60 days at 15°C.     

 

Biosolids destined for land application must meet Part 503 vector attraction requirements.  

Vectors are defined as organisms, such as insects, birds and rodents that could be attracted to 

sludge and spread pathogens/disease.  The Part 503 regulation contains 12 options for 

demonstrating reduced vector attraction of sludge to vectors.  Of these methods, the City 
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currently utilizes Option No. 1 – Reduction in Volatile Solids Content (by at least 38%), as the 

means for compliance with the vector attraction reduction.  Based on the results from the annual 

metals sampling and analysis of sludge from 1999 to 2002, the sludge hauled for land application 

was in compliance with the regulatory concentration limits. 

 

Current Sludge Generation 

Based on the hydraulic retention time (HRT) calculation provided in the Wastewater Facilities 

Plan and on a 2009 average flow of 0.99 MGD, there are only 20 days of detention time provided 

in the existing digesters.  Additional storage is required in order to meet the 60 day aeration at 

15°C requirement.  The City currently disposes of an average of 1,030,000 gallons of biosolids 

annually during the dry season by land application.   

 

Projected Sludge Generation and Required Digester Capacity 

Production of future quantities of sludge were calculated using the SBR process proposed for the 

WWTP. Required digester volume was calculated based on the incoming BOD load, 

temperature, SBR sizing, solids retention times, sludge yield and 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 that were utilized for this 

calculation.   

 

A. BOD Loading – This parameter was based on the difference between the influent 

maximum month BOD concentration (214 mg/l) and the required effluent BOD 

concentration (10 mg/l). 

B. Temperature – 10°C was utilized as the design temperature.  The SBR basins were 

designed with a range of 10 – 23oC.  As the solids time increases with decreasing 

temperatures, the lower temperature was selected to provide a more conservative design.   

C. Sludge Yield – The observed sludge yield of 0.78 was used based on the SBR basin 

design values. 

D. Solids Retention Time – A solids retention time of 60 days was examined.  The 60 day 

value represents the time needed to comply with Alternative No. 2, Class B, Pathogen 

Requirements. 
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E. WAS and Biosolids for Hauling – 2,536 lbs/day of solids generated from the SBR 

basins.  This value was selected based on data provided by ITT Sanitaire for the SBR 

process.  A finished biosolids concentration of 2.0 percent was selected.  If a higher 

concentration could be achieved in the finished biosolids, then the overall digester 

capacity could be reduced. 

F. Air Requirements – The amount of air needed for mixing (30 SCFM/1,000 cubic feet) 

and oxidation were calculated.  The air requirements for mixing were greater than that for 

oxidation. 

 

A summary of the design computations for sludge digester volume in the year 2037 is given in 

Table 2.6.1.   

 

TABLE 2.6.1 
SUMMARY OF DESIGN CALCULATIONS 

SLUDGE DIGESTER VOLUME 

Parameter Year 2037 
Max Month BOD Load, lbs/d 3,222 
Residence Time, days 60 
Calculated Minimum Digester Volume, gallons 718,800 

 

Based on these calculations, the design digester volume for the year 2037, with 60 days of 

digester retention time at 2.0% solids, is 718,800gallons.  The calculated capacity is based on the 

projected maximum month BOD load.  The total calculated digester combined capacity is 

1,047,200 gallons. Converting the existing donut units into eight (8) digesters, each with a 13.5 

feet sidewall depth (SWD), will provide adequate space.    

 

Sludge Dewatering 

The City presently pumps digested sludge directly from the digesters into the City owned 3,200-

gallon tanker truck for beneficial use on pastureland.  The sludge averages 2.0% solids and is 

sprayed from the back of the truck as the truck is driven over the fields.  DEQ permits sites 

totaling approximately 275 acres for year-round application by the City.   
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DEQ currently requires that facilities have viable long-term options for sludge management.  

While there have been discussions of future requirements for facilities to have six months of 

sludge holding capacity, that requirement has not been incorporated directly into the regulations 

and guidelines.  An examination of the current tank capacity proposed for digesters and biosolids 

holding revealed that there will be adequate capacity for six months storage at the current solids 

content of 2.0% through the year 2037.   

 

Biosolids disposal was analyzed in the Wastewater Facilities Plan Amendment, with the 

recommendation to dewater the sludge to reduce handling costs and storage space requirements.  

The recommended dewatering system was a screw press.  The screw press was selected based on 

the anticipated quantity of sludge, the time required for operation and maintenance, and the 

desire for an uncomplicated system that could be maintained by onsite personnel.  The design 

capacity is to process a minimum of 55 gpm of 2.0% biosolids, producing 550 dry pounds of 

dewatered cake per hour.  Filtrate from the dewatering process will gravity flow to the existing 

plant pump station where it will be pumped to the new influent pump station wetwell. 

 

The City will have several options for biosolids disposal when the new plant is completed and 

biosolids dewatering is available; continue land application of treated biosolids, land application 

of dewatered biosolids, the disposal of dewatered biosolids using the local sanitary service to 

haul away, or the City can haul to dewatered biosolids to a Douglas County landfill or a private 

biosolids treatment facility. 
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Section 3 – Specific Process Design 
 

Section 2 discussed process design in general terms and presented the new process 

improvements in relation to existing treatment and future flows and loads.  In this section, the 

discussion continues at a more specific level showing how the processing considerations will 

be implemented. 

 

The process improvements are subdivided as shown below:   

 

Description 
Design 

Memorandum 
Number 

Process Area1 

Influent Screening 3.1 600 

Influent Pump Station 3.2 700 

Headworks Grit and 
Flow Splitting 3.3 800 

Sequencing Batch 
Reactor (SBR) 3.4 900 

Tertiary Treatment 3.5 1000 

Disinfection 3.6 1100 

Effluent 
Disposal/Reuse 3.7 1200 

Biosolids Treatment 3.8 1300 

Plant Site Facilities 3.9 100 

Everett Avenue Pump 
Station 3.10 1400 

1These numbers represent an indexing system that is used in the  
project drawings. 

 

The processing areas 100 through 1400 are described in this section by a series of design 

memorandums.  The memorandums are divided into the following subsections: 
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Purpose and Scope states what the process area does and what it covers. 

Associated Sections points the reader to 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 leads the reader through the components 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 of the process. 

Design Issues Yet to be Resolved describes major elements that we foresee in process 

design that are not fully developed in this report. 

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 Sutherlin 

 Wastewater System Improvements 

Section: 3.1 

Subject: Specific Process Area 600 

 INFLUENT SCREENING 

Date: September 29, 2015 

Prepared By: Ryan H. Quigley, P.E. 
  

 

PURPOSE AND SCOPE 

The purpose of the influent screening system is to provide preliminary screening of raw 

sewage that is gravity fed to the wastewater treatment plant from the City’s collection 

system.  The screening is intended to remove large objects, debris, rags, and other heavy 

solids prior to the treatment plant influent pump station. 

 

The existing intake screen, which has issues with clogging, is reported to be designed for a 

flow of up to 5.5 MGD but experiences flows which exceed its capacity.  The current peak 

instantaneous flow (PIF) is 7.3 MGD and is expected to reach 8.8 MGD by 2037.  Large rain 

events combined with a mechanical screen that clogs easily, create conditions where water 

surface elevations can rise above the channel walls in the screen basin. 

 

A replacement screening system that can handle PIF and reduce clogging is recommended 

for incorporation into the wastewater facility upgrades. 

 

ASSOCIATED SECTIONS 

The following table directs the reader to sections of the report that are related to the specific 

process area: 
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Section Title Remarks 

2.3 Hydraulic Profile Graphic representation illustrating relationship 
between process areas and site elevations. 

2.4 Process Schematics Graphic representation of the process area in 
relation to the liquid and solids stream. 

5.4 Electrical System Describes electrical components associated with 
the process area. 

 

PROCESS SCHEMATICS AND PLANS 

A graphic description of the process may be found in the 11” x 17” drawing set that 

accompanies this report.  Refer to drawing P600 for information specific to the influent 

screening system. 

 

DESIGN CRITERIA 

The design of the new influent screening system will meet the following general criteria: 

1. A dual screen system that will handle the plant’s future peak instantaneous 

flow (PIF) of 8.8 MGD, each capable of 6.0 MGD. 

2. A mechanically cleaned, fine screen with dewatering capabilities.  

3. Incorporation of ultrasonic level sensors. 

4. Incorporation of outdoor freeze protection.  

5. Basin modifications to accommodate screen system and eliminate confined 

space restrictions.   

6. Provide influent composite sampler to measure quality of incoming raw 

sewage. 

7. Provide manual bar screen after the mechanical screens. 

 

Additionally, other design considerations include: clearance around the equipment and 

accessibility. 

 

SYSTEM DESCRIPTION 

The new influent screening system will utilize the existing mechanical bar screen basin, 

constructed in 1995, after the original wastewater treatment facility was constructed.  The 

existing basin has two flow through channels but only has one mechanical bar screen 
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installed presently.  The improvements to the influent screening basin will consist of three 

components; removal of the existing mechanical bar screen; installation of two shaftless 

spiral screening systems in modified channels, and the expansion of the concrete basin to 

include stairs for access. 

 

Raw sewage enters the screening basin through a 27” diameter concrete pipe via gravity 

flow.  With the current setup, all flow is directed through the west channel, where it is 

screened by the existing mechanical bar screen.  After the improvements are complete, flow 

will be split to flow through both the west and east channels.  Both channels will include a 

new spiral screening system.   

 

During normal screen operations, coarse solids will be captured on the screen as sewage 

flows through the basin channels.  Screen operation will be controlled by water level in the 

channel, upstream of the screen.  When the captured solids on the screen create enough 

headloss through the screen to raise the upstream influent surface to a preset level, the screen 

cleaning cycle will begin.  As part of the cleaning cycle, the auger moves solids captured on 

the screen up to the washer/compactor unit.   Accumulated screenings are transported 

through the unit’s compaction and dewatering zone to discharge into a screenings container 

located at ground level.  Liquid from the washer/compactor flows back into the channel.  A 

typical cycle will run for 30-45 seconds.  Additional cycles can be set to run on a timer, to 

ensure the screen is cleaned periodically regardless of the upstream level.  The screens will 

alternate during average flow conditions and both screens will run during high flows. 

   

A non-potable water supply will be utilized to feed the screen’s intermittent wash system.  If 

non-potable water is used, it will need to pass through a 250 micron screen to keep spray 

nozzles from plugging.  A flow rate of 15 gpm at 60 psi is required at the wash system 

connection for each screen. The wash system will only operate when the screen is running. 

 

Raw sewage that passes through the screening system continues down the main channel 

towards the new influent pump station.  Influent sampling will take place in the main channel 

upstream of the mechanical screens. Aluminum slide gates are located upstream and 
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downstream of the screen units and will be maintained, which will allow for dewatering of 

either of the two channels for maintenance. An ultrasonic level transducer in the upstream 

channel will monitor and provide level information.  Should the water level exceed the pre-

set operating level, an alarm condition will initiate. A redundant, backup float will be 

provided to send an alarm and activate both screens should the ultrasonic level transducer 

fail.   

 

One automatic influent composite sampler for sampling the raw sewage will be installed at 

the influent screen basin.  The sampler unit will be located at the southeast corner of the 

basin, at existing grade.  A new concrete slab for installation of the sampler and sidewalk 

access will be installed as part of the structure modifications.  The sampler will draw samples 

at the entrance of the influent screen basin channel prior to the mechanical screen. The 

samples will be based on a 24-hour composite and samples will be taken on a time or flow 

paced interval.  The signal indicating the sampler when to sample shall come from the 

programming inside the sampler itself, which directs the sampler to sample at the 

programmed intervals.  The sampler is flow-paced, with the signal coming from the flow 

meters associated with the influent pump station. 

 

INSTRUMENTATION, CONTROLS, AND MEASUREMENT 

A. Screening Unit 

1. Normal screen operation will be controlled by water level upstream of the 

screen.  When the water level in the channel reaches a preset elevation, auger 

cleaning and wash system cycle will be initiated.  If water levels continue to 

rise the second screen will be activated.  Under low flow conditions, the 

screens will alternate operation after each cleaning cycle. 

2. The level sensor in the upstream channel will monitor and provide level 

information and activate screen operation. 

3. A redundant control float will provide for a second alarm and screen 

activation. 

4. The screening unit will be provided with an outdoor freeze/weather protection 

system.  The system will consist of a self regulating heat trace cable wrapped 
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around the conveyor tube and insulation and a protective type 304 stainless 

steel jacket to encase the heat trace cable and the conveyor tube.  An ambient 

temperature thermostat to control the heat trace cable will be housed in the 

screening unit control panel.  

 

B. Influent Composite Sampler 

1. Programming will be provided that will allow the Main Instrument Panel PLC 

and plant SCADA system to send a signal to the sampler to indicate when the 

sample should be taken. For flow-paced operation, a signal is returned from 

the Main Instrument Panel and SCADA system to the automatic sampler. 

 

DESIGN ISSUES YET TO BE RESOLVED 

1. Structural design for stairwell to eliminate confined space classification. 

2. Wash system water supply. 

3. Existing 8” water line relocation to accommodate basin modifications. 

 

INSTRUMENT LIST 

Process Area 600: Influent Screening 

1 LSA  Float Alarm level at Mechanical Screens 

2 LSH  Float High level at Mechanical Screens    
(Redundant Alarm) 

3 FE/FIT  Ultrasonic Liquid 
Level Transmitter 

Liquid level at Mechanical Screens & Influent 
Sampler 
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DESIGN DATA 

Process Area 600: Influent Screening 
Parameter  Design Value 

Screening:   
Type:  Shaftless Spiral Screen 

Number:  2 
Opening size, inches:  0.25 

Capacity (each screen), MGD:  6.0 
Motor Hp  2.0 

Non-Potable Wash Water   15 gpm at 60 psi (per unit) 
Non-Potable Water Screen  250 Micron 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 3.2 

Subject: Influent Pump Station Design (Process Area 700) 

 INFLUENT PUMP STATION 

Date: October 5, 2015 

Prepared By: James Norrington, P.E. 
  

 

BACKGROUND AND PURPOSE 
All of the wastewater flows in Sutherlin’s collection system arrive via a 27-inch gravity line 

to the influent pump station.  All flows are screened prior to entering the wet well with the 

exception of the wastewater that is generated onsite by city staff. The station is located within 

the wastewater treatment plant and lifts influent to the headworks.  The station was originally 

constructed in 1977 with the upgraded wastewater treatment system. The station is site-built 

with a deep wet well.  The station has 4 non-clog vacuum primed centrifugal pumps.  Two of 

the pumps are 7.5 HP and have a capacity of 450-gpm each.  The other two are 15 HP and 

each have a capacity of 1250-gpm.  The maximum pumping capacity of all four pumps is 

3,400-gpm (4.9 MGD). Current Peak Wet Weather flows exceed the capacity of the pumps 

and risk system overflow during a major winter storm.  Instantaneous flow is approximately 

7.3 MGD. The Influent Pump Station discharges to the headworks. 

 

While the influent pump station appears to be in good physical condition, the pumps are so 

worn that they are only able to pump approximately 61% of their original rated flow capacity.  

The WWTP is currently supported by a 350 kW diesel backup power generator, which is 

adequate to operate the pumps and other critical equipment at the plant. 

 

The existing influent pump station ,located inside the operations building, will need to 

remain operational during construction of the new treatment facilities and will be 
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decommissioned when the new treatments units, new influent pump station and new force 

mains become operational.  

 

This section will provide information regarding the general design of a new pump station and 

force mains constructed just north of the existing screening facility.  

 

ASSOCIATED SECTIONS 
The following table directs the reader to sections of the report that are related to the specific 

process area: 

 

Section Title Remarks 

2.3 Hydraulic Profile Graphic representation illustrating relationship 
between process areas and site elevations. 

2.4 Process Schematics Graphic representation of the process area in 
relation to the liquid and solids stream. 

3.1 Influent Screening Describes screening of raw sewage prior to 
entering the Influent Pump Station 

3.3 Headworks Describes grit removal and flow splitting of raw 
sewage prior to entering the SBR 

3.9 Plant Site Describes the relationship between the SBR and 
other plant site facilities 

 

SCHEMATICS AND PLANS 
The 11” x 17” drawing set that accompanies this report includes plan sheets that illustrate the 

schematics and plans associated with this pump station improvement project.  Refer to 

drawings P700, which illustrates the new influent pump station process area. 

 

DESIGN CRITERIA 
The influent pump station will be designed to meet the following criteria: 
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A. The Oregon Department of Environmental Quality defines a pump station’s capacity 

as the pumping capacity of the pump station with the largest pump out of service.  To 

meet the flow conditions of the pump station, the pump station must have a capacity 

of 6,111 gallons per minute (gpm), which is the projected peak instantaneous flow 

(PIF) as listed in the City of Sutherlin Waste Water Facilities Plan Amendment (Dyer 

2013) for the design year 2037.  In addition to meeting the future peak flow, the pump 

station must also be designed to meet a future average dry weather flow (ADWF) of 

approximately 736-gpm.  Variable speed pump drives will be utilized during times of 

low flows.  The pump station’s current and projected flows, based on the Wastewater 

Facilities Plan (Dyer, 2013), are presented below: 

 
                2012 Flow, gpm   2037 Flow, gpm    

 ADWF 500          611 

 AWWF 952        1,396 

 PDAF5 3,868         4,861 

  PIF 5,069        6,111 

 

B. Velocity in the pump discharge piping should be maintained between 3 and 10 fps. 

Velocities less than 3 fps induce settling of solids within the pipeline, while velocities 

over 10 fps generate excessive headloss within the pipe.   

C. Wet wells should be designed to prevent the accumulation of solids and should 

provide features that simplify cleaning when needed.   

D. A geotechnical investigation of the pump station site, completed by Foundation 

Engineering, Inc., dated August 5, 2015, covered wet well construction requirements. 

It is anticipated that an internally-braced sheet pile cofferdam will be the most 

practical shoring option due to the proximity of existing structures and the need to 

seal off groundwater intrusion even during summer months. Rock excavation is not 

anticipated due to very weak sandstone observed at a depth of 22.5 feet which should 

coincide with the bottom of the wet well footing.  
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SYSTEM DESCRIPTION 
A. Pump Selection 

1. The new pump station will consist of three submersible pumps for the peak 

instantaneous flow (PIF) event of 6,111 gpm and two submersible pumps for 

the average dry weather flow (ADWF) event of 611 gpm in the year 2037. 

The hydraulic capacity of the pump station will be sized to handle a peak 

instantaneous flow of 6,111 gpm, which is the projected peak instantaneous 

flow in 2037.  The three wet-weather pumps will be rated at 45 HP at a speed 

of 1170 rpm, and be rated to convey 2,037gpm at 44 feet TDH with one large 

pump in operation and 6,111 gpm at 53 feet TDH with all three large pumps 

in operation.  The two smaller dry-weather pumps will be rated at 20 HP at a 

speed of 1755 rpm, and be rated to convey 1,250 gpm at 46 feet TDH with 

one small pump in operation and 2,083 gpm at 54 feet TDH with both small 

pumps in operation.  All pumps will operate on three-phase, 460-volt power.  

The pumps will be equipped with variable frequency drives (VFDs) to operate 

the motors at variable speeds depending on the incoming flowrate to the pump 

station and to allow the pumps to match design flows. 

 

2. The proposed pump configuration of three large pumps and two small pumps 

was chosen not only to handle their respective flow events, but also for system 

redundancy. During the PIF event of 6,111 gpm, all large pumps will be 

operational and will convey 2,037 gpm each. If one large pump fails, the two 

small pumps will become operational with the two large pumps capable of 

achieving a total flowrate of 6,638 gpm which exceeds the required flowrate 

for the PIF event. During the ADWF event of 611 gpm, only one small pump 

will become operational. If the first pump fails, the second small pump will 

become operational.   

 

B. Wet Well 

1. The wet well will be 8-feet wide by 14-feet long by 20-feet deep to the top of 

the wet well lid. 
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2. Based on the wet well dimensions and the pump selection discussed above, 

the pumps will see a cycle time of 5.2 minutes (12 starts per hour) at the peak 

instantaneous flow event and 13.9 minutes (5 starts per hour) at the average 

dry weather flow event. 

C. Force Mains 

1. The design of the pump station is based on the new force mains that will 

convey the raw sewage to the new headworks. The new large force main, for 

the wet-weather flows, will be an 18-inch ductile-iron pipe approximately 390 

feet in length and will have a detention time of 5.0 minutes at average wet 

weather flows. The new small force main, for the dry-weather flows, will be a 

10-inch ductile-iron pipe approximately 390 feet in length and will have a 

detention time of 2.2 minutes at average dry-weather flows. During the dry-

weather months, the incoming flows into the pump station will be greatly 

reduced. This reduction in flows will cause the large force main to sit idle for 

long periods of time far exceeding the allowable maximum detention times set 

by DEQ. To avoid the resulting stagnant sewer issue, automatic valves will be 

installed on each vertical leg of the large pump discharge lines. These drain 

valves will allow the large force main to be drained in its entirety.   

2. The proposed routing of the two parallel force mains will be around the south 

and west sides of the existing office and filter buildings and will continue 

north until reaching the new headworks structure. This route was chosen to 

minimize the numerous potential conflicts between the existing yard piping 

and utilities between the existing filter building and the existing operations 

building.  

D. Access 

1. Vehicle access to the pump station will be from the adjacent existing paved 

parking lot of the WWTP.  

2. Access to the new wet well will be through locking aluminum hatch doors.   

Each door will be hydraulically assisted for easy opening and closing.  
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E. Safety 

Safety gratings will be provided under the wet well hatches to prevent city personnel 

from falling into the structure.    

F. Overflow 

The sewage overflow point for the influent pump station is the upstream manhole 

located between the existing screening facility and the existing influent pump station.  

If backup power or equipment were to fail, drainage would eventually flow into the 

site storm drain system, which discharges to Cook Creek. 

G. Potable Water 

Potable water is available at the site.   

H. Backup Power 

The new influent pump station will be fed by the new diesel generator, located in the 

new control building, during times of power loss. 

I. Sanitary Sewer 

1. A new 27-inch gravity line will be extended from the existing manhole 

downstream of the screening facility to the new wet well location.  

Approximately 25 feet of 27-inch diameter PVC pipe will be installed from 

this manhole to the new pump station.  This new line will be plugged until the 

end of construction. Once the new facilities are online, the existing pipe 

between the existing manhole and the existing pump station will be 

abandoned and the plug will be taken out of the new 27-inch line.   

J. Flow Meter 

1. A 10-inch and 18-inch, NEMA-6 rated magnetic flow meters will be installed 

approximately 5-feet aboveground on the vertical portions of the new force 

mains at the new headworks.  

K. Landscaping and Fencing 

The site perimeter is currently fenced and will remain fenced once construction is 

completed.  A concrete pad will be placed around the new wet well and valve system 

to prevent unwanted vegetation from growing in the access areas.  Bollards will be 

placed around the station to prevent vehicle access to the station.  
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L. The existing influent pump station will be converted to a drain pump station. 

Submersible centrifugal pumps will replace the existing vacuum prime pump system. 

 

INSTRUMENTATION, CONTROL, AND MEASUREMENT 
Control of the pump station will be through a pump control panel installed in the new control 

building.  All alarms and operational data for the pump station will be transmitted to the new 

plant SCADA system.  Control of the wet well level will be through a submersible pressure 

transducer with mercury float switches for backup.   

 

DESIGN ISSUES YET TO BE RESOLVED 
1. New power service coordination 

2. Electrical loads 

3. Structural components of the new wet well and slab-on-grade around wet well 

4. Non-potable water supply system 

5. Hoist and trolley system for pump removal 
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INSTRUMENT LIST 

The following table summarizes the instrumentation equipment required at the Influent Pump Station: 

PROCESS AREA 700: IPS 

1 LET  Level Transmitter Indicates level of liquid 

2 LSH  Float High water alarm 

3 FE/FIT  Magnetic Flow Meter Totalized flow 10-inch FM 

4 FE/FIT  Magnetic Flow Meter Totalized flow 18-inch FM 

5 PG  Pressure Gauge Pipe pressure 10-inch FM 

6 PG  Pressure Gauge Pipe pressure 18-inch FM 

7 LSL  Float Redundant pumps off 

8 LS ON/OFF  Floats Backup pump control 

9 CSOF  Float Overflow Alarm 
 

DESIGN DATA 

PARAMETER  DESIGN VALUE 
   
PUMP STATION   

   
Station Type  Pentaplex* 

  Triple Submersible Winter Flow 
  Double Submersible Summer Flow 

Pump Type  Variable Speed Non Clog Centrifugal 
   

WET WELL   
   

Depth  20 Feet (19 feet interior) 
Size  8 Feet X 14 Feet Rectangular 

 Working Volume  2,128 CUFT 
Level Control  Pressure Transducer With Float Backup 

Overflow Wet Well Elevation  400.2 Feet 
Overflow Discharge Point  TBD 

Average Time To Overflow   12 Minutes (AWWF) 
Auxiliary Power  Plant Standby Generator 

Alarm Telemetry  Auto dialer 
EPA Class  I 
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PARAMETER  DESIGN VALUE 
WET WEATHER PUMP SYSTEM   

   
Total Number Of Pumps  3 

Pump Horsepower  45 HP Each 
One Pump Operating Capacity  4.2 MGD @ 43.7 Feet TDH 
Two Pump Operating Capacity  7.76 MGD @ 47.9 Feet TDH 

Firm Capacity W/ 3 Pumps  Operating  10.44 MGD @ 52.8 Feet TDH 
Average Detention Time  5.2 Minutes (AWWF) 

   
DRY WEATHER PUMP SYSTEM   

   
Total Number Of Pumps  2 

Pump Horsepower  20 HP Each 
One Pump Operating Capacity  1.81 MGD @ 46.2 Feet TDH 

Firm Capacity W/ 2 Pumps  Operating  3.0 MGD @ 54.0 Feet TDH 
Average Detention Time  13.9 Minutes (ADWF) 

   
WET  WEATHER FORCE MAIN   

   
Length  390 Feet 

Type  18 Inch Ductile Iron 
Profile  Continuously Ascending 

Discharge  WWTP Headworks 
Air Release  Yes 

Vacuum Release Valves  Yes 
Average Detention Times  5.0 Minutes (AWWF) 

Sulfide Control  None 
   

DRY WEATHER FORCE MAIN   
   

Length  390 feet 
Type  10 Inch Ductile Iron 

Profile  Continuously Ascending 
Discharge  WWTP Headworks 

Air Release  Yes 
Vacuum Release Valves  Yes 

Average Detention Times  2.2 Minutes (ADWF) 
Sulfide Control  None 

   
ELEVATIONS   

   
Rim Elevation  400.2 Feet 

8 Inch FM Out I.E. (Typ. Of 2)  396.0 Feet 
12 Inch FM Out I.E. (Typ. Of 2)  396.0 Feet 

Overflow  Alarm  394.50 Feet 
27 Inch Inlet I.E.  389.08 Feet 
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PARAMETER  DESIGN VALUE 
6” Inlet I.E.  TBD 

High Water Level Alarm   389.0 Feet 
Dry-weather Pump #1 On:  385.0 Feet 
Dry-weather Pump #2 On:  386.0 Feet 
Wet-weather Pump #1 On:  387.0 Feet 
Wet-weather Pump #2 On:  388.0 Feet 
Wet-weather Pump #3 On:  389.0 Feet 

All Pumps Off:  382.0 Feet 
Low Water Level Alarm:  381.5 Feet 

Bottom of Wet well:  380.0 Feet 
   

*  Two 20 HP Pumps Serve As A Redundant Backup For 
One 45 HP Pump 
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2  /  1 60 Hz 1.5 US MGD 54 ft 17.8 hp 3 US MGD 54 ft 35.6 hp 79.8 % 240 kWh/US MG 22 ft
2  /  1 55 Hz 1.16 US MGD 49.1 ft 13 hp 2.33 US MGD 49.1 ft 26 hp 77.1 % 224 kWh/US MG 19.5 ft
2  /  1 50 Hz 0.789 US MGD 45.2 ft 9.2 hp 1.58 US MGD 45.2 ft 18.4 hp 68.1 % 235 kWh/US MG 17.5 ft
2  /  1 45 Hz 0.376 US MGD 42.6 ft 6.24 hp 0.753 US MGD 42.6 ft 12.5 hp 45.1 % 341 kWh/US MG 16 ft
2  /  1 40 Hz
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1  /  1 45 Hz 0.403 US MGD 42 ft 6.27 hp 0.403 US MGD 42 ft 6.27 hp 47.4 % 321 kWh/US MG 15.8 ft
1  /  1 40 Hz
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3  /  1 60 Hz 3.48 US MGD 52.8 ft 39.6 hp 10.4 US MGD 52.8 ft 119 hp 81.6 % 226 kWh/US MG 14.5 ft
3  /  1 55 Hz 2.72 US MGD 48.6 ft 28.7 hp 8.17 US MGD 48.6 ft 86 hp 81.1 % 209 kWh/US MG 11.4 ft
3  /  1 50 Hz 1.88 US MGD 45.1 ft 19.7 hp 5.64 US MGD 45.1 ft 59.1 hp 75.7 % 210 kWh/US MG 9.7 ft
3  /  1 45 Hz 0.888 US MGD 42.7 ft 12.5 hp 2.66 US MGD 42.7 ft 37.5 hp 53.3 % 293 kWh/US MG 8.64 ft
3  /  1 40 Hz 0.0305 US MGD 42 ft 8.4 hp 0.0915 US MGD 42 ft 25.2 hp 2.7 % 6070 kWh/US MG
2  /  1 60 Hz 3.88 US MGD 47.9 ft 40.7 hp 7.75 US MGD 47.9 ft 81.4 hp 80.2 % 208 kWh/US MG 16.5 ft
2  /  1 55 Hz 3.02 US MGD 45.6 ft 29.6 hp 6.04 US MGD 45.6 ft 59.2 hp 81.7 % 195 kWh/US MG 12 ft
2  /  1 50 Hz 2.06 US MGD 43.7 ft 20.3 hp 4.13 US MGD 43.7 ft 40.6 hp 78 % 199 kWh/US MG 9.65 ft
2  /  1 45 Hz 0.929 US MGD 42.3 ft 12.6 hp 1.86 US MGD 42.3 ft 25.1 hp 55 % 283 kWh/US MG 8.61 ft
2  /  1 40 Hz 0.0305 US MGD 42 ft 8.4 hp 0.0611 US MGD 42 ft 16.8 hp 2.7 % 6070 kWh/US MG
1  /  1 60 Hz 4.2 US MGD 43.7 ft 41.5 hp 4.2 US MGD 43.7 ft 41.5 hp 77.8 % 196 kWh/US MG 18.9 ft
1  /  1 55 Hz 3.26 US MGD 43 ft 30.2 hp 3.26 US MGD 43 ft 30.2 hp 81.4 % 185 kWh/US MG 12.8 ft
1  /  1 50 Hz 2.21 US MGD 42.5 ft 20.8 hp 2.21 US MGD 42.5 ft 20.8 hp 79.4 % 191 kWh/US MG 9.64 ft
1  /  1 45 Hz 0.958 US MGD 42.1 ft 12.6 hp 0.958 US MGD 42.1 ft 12.6 hp 56.2 % 276 kWh/US MG 8.59 ft
1  /  1 40 Hz 0.0306 US MGD 42 ft 8.4 hp 0.0306 US MGD 42 ft 8.4 hp 2.7 % 6060 kWh/US MG
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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 Sutherlin 

 Wastewater System Improvements 

Section: 3.3 

Subject: Specific Process Area 800 

 HEADWORKS GRIT / FLOW SPLITTING 

Date: Aug. 31, 2015 

Prepared By: Jamie Norrington, P.E. 
  

 

PURPOSE AND SCOPE 

The purpose of the elevated headworks is to provide additional pre-treatment of raw sewage 

that is pumped from the influent pump station and a means of flow splitting prior to the 

sequencing batch reactor.  While the screening of the raw sewage occurs at a separate 

WWTP site location, grit removal will be conducted at the new elevated headworks to 

complete the pre-treatment process.  

 

ASSOCIATED SECTIONS 

The following table directs the reader to sections of the report that are related to the specific 

process area: 

Section Title Remarks 

2.3 Hydraulic Profile Graphic representation illustrating relationship 
between process areas and site elevations. 

2.4 Process Schematics Graphic representation of the process area in 
relation to the liquid and solids stream. 

5.4 Electrical  Describes electrical components associated with 
the process area. 

5.5 Instrumentation Describes instrumentation required for the 
process area. 
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PROCESS SCHEMATICS AND PLANS 

 

A graphic description of the process may be found in the 11” x 17” drawing set that 

accompanies this report.  Refer to drawing P800 for information specific to the influent grit 

removal system and the flow distribution portion of the headworks. 

 

DESIGN CRITERIA 

The design of the new headworks will meet the following general criteria: 

1. The system will handle the plant’s future peak instantaneous flow (PIF) of 8.8 

MGD. 

2. The headworks will include a bypass channel within the elevated structure 

along with two stop gates to direct flows. 

3. 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. 

4. Incorporation of outdoor freeze protection.  

5. Flow splitting will be accomplished by routing the flow, after grit removal, 

into a deep rectangular tank. The deep column of liquid will allow for 

quiescent conditions prior to discharging into four separate pipes near the 

bottom of the tank. These pipes will then convey the influent flow into one of 

the four pre-react zones of the SBR.  

6. Flow measurement will be accomplished by employing magnetic flow meters 

on each pipe that feeds the SBR pre-reaction tanks.   

 

Additionally, other design considerations include: clearance around the equipment, 

accessibility, and basin modifications. 

 

SYSTEM DESCRIPTION 

The new headworks will consist of an elevated structure that will receive the influent flow 

for grit removal and flow splitting and a lower structure that will house the grit 

classifier/washer and refuse container. 
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Elevated Headworks 

The 10-inch and 18-inch diameter force mains, from the influent pump station, will discharge 

into a channel within the headworks at the south end of the structure. Screened 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 plant non-potable water system will be used to fluidize the solids in the grit chamber 

during the pumping sequence at a flowrate of 50 g.p.m. In the event of an overflow of the 

primary channel, the flow will overtop the stop gate at the bypass channel allowing for the 

influent flow to be directed into the flow splitting tank. A float switch will notify operations 

personnel of the overflow condition via an alarm.  

 

Influent flow that passes through the grit removal system, or bypass channel, will then 

cascade into the flow splitting tank. At the bottom of the flow splitting tank, there are four 

12-inch diameter pipes which will convey the flow into their respective SBR tanks. These 

four pipes will each utilize a magnetic flow meter and two manual plug valves. The purpose 

of the two valves is to provide additional flow throttling, if needed, and to isolate each 

magnetic meter 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 influent pump station via an 

underground pipe.  

 

A non-potable utility station will be located on the upper headworks. 

 

Lower Headworks 

The lower portion of the headworks is sheltered beneath the structure of the upper 

headworks. The lower headworks 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 g.p.m., for grit washing and compressed air, at a flowrate of 5 

SCFH, for grit aeration. The wash water and overflow from the classifier will drain back to 

the influent pump station via an underground pipe. A non-potable utility station and air 

compressor will also be located at the lower headworks. 
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A. Grit Removal 

1. A grit classifier is located in the lower headworks and receives pumped grit 

from the grit vortex chamber. 

2. The pumped grit is introduced into the settling pool of the classifier where the 

grit particles settle out. 

3. Air is introduced into a portion of the grit hopper to aid in organic separation 

for odor reduction. 

4. The settled grit is washed and then dewatered as it is ascends the conveyor 

screw. 

5. At the top of the conveyor screw, the settled grit is discharged through a chute 

that is positioned directly over a refuse receptacle.  

6. Excess liquid from the settling pool is discharged through an underdrain and 

returned to the influent pump station via an underground pipe.  

7. Grit that is deposited in the refuse receptacle in the lower headworks is 

accessible and available for disposal by the local sanitary hauler. 

 

INSTRUMENTATION, CONTROLS, AND MEASUREMENT 

A. Grit Removal 

1. Normal grit pump operation will be controlled by a timer and will operate at 

regular timed intervals. 

2. 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.   

3. Aeration air will be supplied by a dedicated air compressor located near the 

classifier. The compressed air will also be controlled by a solenoid valve.  

4. The grit classifier will also run while the grit pump is in operation and will 

continue to run for several minutes after the grit pump has discontinued 

pumping. 

5. Unit control will be monitored and configured by a manufacturer supplied 

control panel. 
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DESIGN ISSUES YET TO BE RESOLVED 

1. Structural components of the headworks construction 

2. Non-potable water supply system  

 

INSTRUMENT LIST 

Process Area 800: Headworks 

1 FE/FIT  Magnetic Flowmeter  Flowrate to SBR pre-reaction zone # 1 

2 FE/FIT  Magnetic Flowmeter Flowrate to SBR pre-reaction zones # 2 

3 FE/FIT  Magnetic Flowmeter Flowrate to SBR pre-reaction zones # 3 

4 FE/FIT  Magnetic Flowmeter Flowrate to SBR pre-reaction zones # 4 

5 LSH  Float High level alarm in headworks channel 
 

 

DESIGN DATA 

 

PARAMETER  DESIGN VALUE 
   

   
GRIT REMOVAL   

   
Type  Vortex Grit Concentrator 

Number  One 
Peak Flow  12.0 MGD 

                                             Grit Pump HP  TBD 

   
GRIT CLASSIFIER   

   
Type  Shaftless Classifier 

Number  One 
Drive HP  0.5 HP 

                                     Incoming Flowrate  250 GPM @ 6-8 PSI 
Pounds Per Hour  TBD 

 
 

GRIT BASIN 
  

   
Volume  TBD 
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PARAMETER  DESIGN VALUE 
 

FLOW SPLITTING TO SBR   

   
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 

   
INFLUENT FLOW MEASUREMENT   

   
Type  Mag Meter 

Number  Four 
Size  12 Inch 

Flow Range  0.45 MGD to 2.25 MGD 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 3.4 

Subject: Specific Process Area 900 

 SEQUENCING BATCH REACTOR 

Date: October 12, 2015 

Prepared By: James Norrington, PE 
  

 

PURPOSE AND SCOPE 
The purpose of the sequencing batch reactor (SBR) is to aerobically stabilize incoming 

wastewater from the headworks and produce an environmentally safe effluent that will be 

discharged into Calapooya Creek in the wet months or stored for reuse in the dry months.  

The SBR must also provide a means for waste sludge removal.  Included with the SBR are 

sufficient controls and equipment to allow for adjustment in process for changing influent 

wastewater characteristics.  

 

ASSOCIATED SECTIONS 
The following table directs the reader to sections of the report that are related to the specific 

process area: 

 

Section Title Remarks 

2.3 Hydraulic Profile Graphic representation illustrating relationship 
between process areas and site elevations. 

2.4 Process Schematics Graphic representation of the process area in 
relation to the liquid and solids stream. 
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3.1 Influent Screening Describes screening of raw sewage prior to 
entering the Influent Pump Station 

3.2 Influent Pump Station Describes the Pump Station and Force Mains 
that convey the raw sewage to the Headworks 

3.3 Headworks Describes grit removal and flow splitting of 
raw sewage prior to entering the SBR 

3.8 Biosolids Treatment 
Describes the process area related to the 
stabilization of waste sludge generated from 
the SBR 

3.9 Plant Site Describes the relationship between the SBR 
and other plant site facilities 

5.4 Electrical  Describes electrical components associated 
with the process area. 

5.5 Instrumentation Describes instrumentation required for the 
process area. 

 

PROCESS SCHEMATICS AND PLANS 
A graphic description of the process may be found in the 11 x 17 drawing set that 

accompanies this report.  Refer to drawing P900 for information specific to the sequencing 

batch reactor process area. 

 

DESIGN CRITERIA 
The new sequencing batch reactor will be designed to meet the following general criteria: 

A. Provide capacity to treat a peak day flow of 7.00 million gallons per day (mgd) with 

1.5 feet of freeboard per tank and storage for one hour during a peak instantaneous 

flow event of 8.80 mgd with 0.73 feet of freeboard per tank. 

B. Receive pretreated wastewater from the headworks. 

C. Have the flexibility to operate one to four tanks at a time. 

D. Provide a means of overflow from all four tanks into the 24-inch effluent line. 

E. Provide a means for decanting each tank independently to a level of 6.08 feet below 

storm high water level. 
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F. Provide a means of draining each tank independently. 

G. Provide a means to transfer waste sludge between tanks or to the aerobic digesters. 

H. Aeration System. 

1. Provide fine bubble diffusion to mix and aerate sludge. 

2. Provide submersible mixers for mixing when aeration system is off. 

3. Provide three rotary positive displacement blowers, two duty and one standby. 

Each duty blower serves two tanks. 

I. Provide a sampling port for each tank at ground level. 

J. Provide access to each tank from ground level. 

K. Controls. 

1. Provide a programmable logic computer (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. Provide DO probes in each tank to optimize the output of the blowers.  

3. Provide means for manual operation of equipment. 

4. Provide magnetic flow meter for waste sludge pumped to aerobic digesters. 

5. Provide a TSS probe in each tank. 

6. Provide 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.  

 

SYSTEM DESCRIPTION 
General   

The sequencing batch reactor (SBR) will be the main processor in the treatment system.  

Pretreated raw sewage from the headworks will be split equally between the tanks, under 

normal conditions or send all the flows to only one tank during low flow conditions or for 

maintenance purposes.  Effluent from the tanks is collected by the variable level weirs and 

sent to the UV disinfection system year round and then to the chlorine contact chamber 

during dry weather months or to the irrigation tank during wet weather months.   
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The design has been based on the continuous feed type 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. 

 

The following are the major components of the processing area and are further described 

below: 

 

1. SBR Tanks 

2. Decanters 

3. Waste activated sludge (WAS) pumps 

4. Submersible mixers. 

5. Aeration system. 

6. Control System 

 

SBR Tanks 

Each of the four concrete SBR basins will consist of a pre-react zone, baffle wall, main basin 

and common effluent box.  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.  

 

The common effluent box will have two 14-inch diameter wall spools which direct flow to the 

24-inch effluent line. The effluent box will also act as an emergency overflow.   

 

The tanks will also have a common drain line, with inline valves, which can be used to transfer 

liquid from one tank to the other three or to drain the tanks to the plant influent pump station. 

 

Decanters 

The decanters will consist of a thirty foot trough that will act as a traveling weir.  A baffle in 

front of the trough will prohibit scum and floating material from entering the trough.  Each 

trough will discharge to twelve pipes which will be connected to a single pipe that will 
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discharge into the effluent box.  Effluent withdrawal and entry into the decanter can be observed 

at all times. 

 

The decanters will raise and lower based on signals from the control panel located within the 

new laboratory of the new control building.  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 a 2.5 hp submersible solids handling WAS pump adjacent to the 

decanter which will convey 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 any of aerobic digester cells.  The 

line between the SBR and aerobic digesters will have a 3-inch magnetic flow meter that will 

record the flows.  The flow sensor will be located next to the combined effluent box of basins 3 

& 4 and the flow indicator will be located in the main instrument panel in the electrical room. 

 

The on-off operation of the pumps will be controlled via signals from the SBR control panel 

located in the electrical room of the new control building.  There will be a remote switch at the 

walkway for manual control of the pumps. 

 

Submersible Mixers 

Each basin will be equipped with two three horsepower submersible mixers.  The mixers will be 

located on opposite ends of the basin to allow for a race track type flow pattern.  The mixers will 

operate during the aeration cycle when the diffuser system is off.  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 SBR control panel 

located in the electrical room of the new control building.   
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Aeration System 

Each basin will have an air diffuser system running along the center of the tank.  A fixed air 

header with laterals anchored to the bottom of the tank with a total of 594 fine bubbler disc 

diffusers per basin will supply the required oxygen. 

 

An automatic butterfly valve, at each basin, will control the on-off operation of the air.  The 

valves will receive signals from the 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 control 

building. 

 

Three seventy-five horsepower positive displacement blowers will be used to supply the 

required air.  One blower is dedicated to two basins with the third blower on standby. Each 

blower will have a variable frequency drive which will match air production to oxygen demand.  

The blowers will be equipped with check valves, isolation valves, pressure relief valves and 

temperature sensors and power failure alarms.  The SBR control panel, located in the electrical 

room of the new control building, will control the on-off operation of the blowers. A normally 

open air flow switch will be installed in each air piping header.  If the blowers are called to run 

and the SBR panel does not receive indication of air flow from the switch, then an alarm will be 

activated and the blower will be turned off. 

 

SBR Control Panel 

The SBR panel will contain a PLC programmable controller.  Process adjustments will be made 

with the HMI panel on the face of the control panel or from the SCADA computer located in the 

office of the new control building.  A modem will provide direct communication with the 

manufacturer, who will retrieve data and reprogram the controller as required. 
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The front panel of the controller will have the following indicators: 

 

 Decanters:    Raising, lowering and alarm  

 Air Valves:    Opening, closing and alarm 

 Waste Activated Sludge Pumps: Running and alarm 

 Blowers:    Running and alarm 

 Treatment Step:   Aeration, settling and decant 

 Cycle Indicator:   Normal and storm 

 

The controller upon entering an alarm condition will send a signal to the automatic dialer 

system. 

 

INSTRUMENTATION, CONTROLS, AND MEASUREMENT 
SBR 

The SBR will allow for continuous flow into the basin without hydraulic short-circuiting during 

decant.  That is, wastewater will flow continuously into the pre-react zone and will be directed 

downward through the openings at the bottom of the baffle wall into the sludge blanket at the 

bottom of the main basin.  The sludge blanket will absorb BOD during clarification and decant.  

Because of hydraulic forces, the incoming flow will move upward at a very slow rate and will 

prevent short circuiting during decant. 

 

The pre-react zone will also provide pre-treatment of the wastewater before it enters the main 

basin.  The pre-react zone will contain a high amount of BOD in a small volume which will 

create a high food to microorganism ratio (F:M).  The high ratio will encourage the maximum 

bio-absorption of food by the microorganisms.  In effect, the pre-react zone will act as an 

organic selector.  This organic selection process will help inhibit the filamentous growth that 

causes sludge bulking. 

 

 

 

 



City of Sutherlin Predesign Report, Section 3.4 
Wastewater System Improvements Sequencing Batch Reactor 

The Dyer Partnership Engineers & Planners, Inc.  3.4-8 
 

The SBR process will have three distinct cycles aeration, settling and decant as follows: 

 

 Aeration - Air is supplied to the basin and used by the microorganisms to consume 

the organics. 

 

 Settle -  Solids-liquid separation occurs.  The solids settle to the bottom of the 

basin leaving the upper water level clear. 

 

 Decant - The decanter lowers into the basin and skims off the top liquid level. 

Sludge wasting occurs during the decant phase. 

 

The normal cycle will be four hours: aeration two-hours, settling one-hour, decant one hour.  

During storm flows, the cycle will be three hours: aeration 1.5 hours, settling 45 minutes, and 

decant 45 minutes.  A high water level float, which will be located next to the decanter in each 

basin, will sense the raising water level.  If this switch is activated, a signal will be sent to the 

controller to automatically decrease the cycle duration from the 4 to 3 hour cycle.  The shorter 

cycle will last for one complete rotation or until the flows decrease. The cycles between the 

basins is illustrated in the table at the end of this process section and is titled “SBR Cycles.” 

 

The above times can be changed to suit particular treatment needs.  Changes will be made either 

manually at the operator interface panel on the control cabinet or by the manufacturer using the 

modem connection. 

 

Waste activated sludge will be pumped to the aerobic digesters during the decant phase.  Waste 

sludge flow will be measured by means of a three-inch magnetic flow meter on the common 

waste line from the SBR.  The digital indicator will be located in the SBR control panel in the 

electrical room. 

 

Decanters 

The decanter drive will allow the decanter to descend in pulses which will lower the decanter 

between 0.1 and 0.5 inches at a time.  The normal decanter travel time from the top water level 
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to bottom level will be 60 minutes.  Because of the variability in plant influent flow rate, the 

high water level reached may differ from cycle to cycle.  Prior to the starting of the decant cycle, 

if the water level does not reach the top water level, the decanter will be programmed to 

discharge the inflow for that cycle over the full 60 minute decant cycle. During such an event, 

the vertical travel speed of the decanter will exceed the stated values while travelling from the 

top water level, or parked position, down to the actual liquid level. 

 

The decanter control will cause the decanter weir to lower in a manner which results in constant 

flow.  The decanter will have a top and bottom vertical limit differential of 6.9 feet that will be 

set by two pairs of limit switches for regular and back-up control.  The normal top and bottom 

vertical limit is 6.1 feet. The higher vertical limit is to accommodate storm flow storage. 

Adjustment of the limit switches will have a corresponding affect on the vertical travel length of 

the weir. 

 

The rate at which the decanter will raise and lower will be adjusted at the SBR controller.  Limit 

switches will be manually adjusted to change the vertical limits. 

 

A high-level float switch located in each SBR basin will override the decanter control system, 

activating the storm cycle. 

 

Waste Activated Sludge Pumps 

Controls for the pumps will be located in the SBR control panel in the new electrical room.  

Local-off-auto switches will be provided on the panel. Each pump will also have a remote hand-

off-auto switch at the SBR. The run time of the pumps will depend on the mixed liquor 

concentration in the basin.  Times will be adjusted at the SBR control panel. 

 

Submersible Mixers 

Controls for the mixers will be located in the SBR control panel in the electrical room.  Local-

off-auto switches will be provided on the panel. The run time on the mixers will depend on the 

length of time the diffused air system is off during the aeration cycle. Times will be adjusted at 

the SBR control panel. 
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Aeration System 

Each basin will have a fixed header non-clog fine bubble diffuser system.  Air control will be 

provided by automatic butterfly control valves.  The SBR control panel will control these 

valves.  Only one valve per two basins will be open at a time and at no time will both valves be 

closed while the blower is on. 

 

The blowers with variable frequency drives will operate based on the set point for dissolved 

oxygen (DO).  Each basin will have a dissolved oxygen meter continually monitoring the level 

of dissolved oxygen in the mixed liquor.  The SBR control panel will receive signals from the 

DO meters and send signals to the drives. 

 

SBR Control Panel 

The SBR control panel will allow the timed sequences of the SBR process to be changed based 

on changing wastewater characteristics. 

 
Power Failure 

If the primary power source is interrupted, the emergency power system will be 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 

primary control panel during the switching of power sources.  

 
DESIGN ISSUES YET TO BE RESOLVED 
• Structural components of the SBR basins. 

• Operator-SBR controller interface. 

• Mixer size. 

• Location of SBR control panel within the electrical room. 

• SCADA System 
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INSTRUMENT LIST 

Process Area 900 [Sequencing Batch Reactor] 
SBR Unit No. 1 

1 OE/OIT   DO Meter Process Control in Anoxic 
Zone 

2 LSH   Float Storm Cycle Float 

3 FE/FIT   Magnetic Flow Meter (One 
meter for all four basins) Totalized WAS Flow 

4 PI   Pressure Gauge Discharge pressure on WAS 
Pump 

5 LI   Staff Gauge Indicates SBR Volume 

6 TSS  TSS Probe Indicates Level Of Total 
Suspended Solids 

7 LET  Level Transmitter Indicates Level Of Fluid 
SBR Unit No. 2 

1 OE/OIT   DO Meter Process Control in Anoxic 
Zone 

2 LSH   Float Storm Cycle Float 

3 FE/FIT   Magnetic Flow Meter (One 
meter for all four basins) Totalized WAS Flow 

4 PI   Pressure Gauge Discharge pressure on WAS 
Pump 

5 LI   Staff Gauge Indicates SBR Volume 

6 TSS  TSS Probe Indicates Level Of Total 
Suspended Solids 

7 LET  Level Transmitter Indicates Level Of Fluid 
SBR Unit No. 3 

1 OE/OIT   DO Meter Process Control in Anoxic 
Zone 

2 LSH   Float Storm Cycle Float 

3 FE/FIT   Magnetic Flow Meter (One 
meter for all four basins) Totalized WAS Flow 

4 PI   Pressure Gauge Discharge pressure on WAS 
Pump 

5 LI   Staff Gauge Indicates SBR Volume 

6 TSS  TSS Probe Indicates Level Of Total 
Suspended Solids 

7 LET  Level Transmitter Indicates Level Of Fluid 
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SBR Unit No. 4 

1 OE/OIT   DO Meter Process Control in Anoxic 
Zone 

2 LSH   Float Storm Cycle Float 

3 FE/FIT   Magnetic Flow Meter (One 
meter for all four basins) Totalized WAS Flow 

4 PI   Pressure Gauge Discharge pressure on WAS 
Pump 

5 LI   Staff Gauge Indicates SBR Volume 

6 TSS  TSS Probe Indicates Level Of Total 
Suspended Solids 

7 LET  Level Transmitter Indicates Level Of Fluid 
 
 

Aeration Blowers 

1 TIT   Temperature Transmitter Temperature of Blower No.1 

2 TIT   Pressure Transmitter Temperature of Blower No.2 

3 TIT   Temperature Transmitter Temperature of Blower No. 3 

4 PIT   Pressure Transmitter Discharge pressure on header 
for basins 1 & 2 

5 PIT   Pressure Transmitter Discharge pressure on header 
for basins 3 & 4 

6 FS   Flow Switch Aeration Air Flow of header 
for basins 1 & 2 

7 FS   Flow Switch Aeration Air Flow of header 
for basins 3 & 4 
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DESIGN DATA 

Process Area 900: Sequencing Batch Reactor 

Parameter  Design Value 
   
Influent Quality/Effluent Quality   

BOD, mg/l  214/<10 
TSS, mg/l  211<10 

Ammonia, mg/l  21<7.8 
   
SBR Basins   

Number  4 
Length, feet, each  83.0 
Width, feet, each  38.0 

Storm High Water Level, feet  18.8 
High Water Level, feet  18.0 
Low Water Level, feet  11.9 
Volume, gallons, each  443,587 

Treatment Capacity, MGD, each  2.2 
   
Process Performance @ MMWWF   

F/M, lb BOD/lb MLSS/day  0.046 
Sludge Volume Index, mg/l  150 

Waste Sludge Produced, lbs/day  3,222 
Normal Decant Rate, gpm  3,646 

Sludge Age, days  24.9 
   
Aeration System   

Type  Rotary Positive Displacement 
Number  3 

Horsepower  75 
Capacity, scfm @ 8.0 psi  900 

Diffusers  594 Fine Bubble Disc per Basin 
   
Mixers   

Type  Submersible 
Number, per basin  2 

Horsepower  3 
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DESIGN DATA (continued) 

Process Area 900: Sequencing Batch Reactor 

Parameter  Design Value 
   
Decanters   

Type  Variable Level 
Length, feet per basin  30.0 

Normal Decant Rate, gpm  3,646 
Peak Decant Rate, gpm  4,861 

   
Waste Sludge Pumps   

Type  Non-clog Centrifugal Submersible 
Number  4 

Horsepower  2.4 
Capacity, gpm  110 

   
WAS Flow Meter   

Type  3-inch Magnetic Flow Sensor 
Number  1 

Capacity, gpm  0-100, 300 max 
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SBR CYCLES 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 3.5 

Subject: Specific Process Area 1000 

 TERTIARY TREATMENT 

Date: Nov. 3, 2015 

Prepared By: James Norrington, P.E. 
  

 

PURPOSE 

The purpose of the tertiary filters is to act in conjunction with the UV disinfection system and 

the sodium hypochlorite disinfection system in order to meet Class A effluent requirements. 

Class A certified effluent is needed for land application during the summer months, because 

treated effluent is not allowed to be discharged into Calapooya Creek, which is the permitted 

discharge point for wet weather discharge. 

 

ASSOCIATED SECTIONS 

The following table directs the reader to sections of the report that are related to the specific 

process area: 

Section Title Remarks 

2.3 Hydraulic Profile Graphic representation illustrating relationship 
between process areas and site elevations. 

2.4 Process Schematics Graphic representation of the process area in 
relation to the liquid and solids stream. 

3.4 Sequencing Batch 
Reactors 

Description of the sequencing batch reactors 

3.6 Disinfection Description of the effluent disinfection  

5.4 Electrical  Description of electrical components associated 
with the process area. 

5.5 Instrumentation Description of instrumentation required for the 
process area. 
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PROCESS SCHEMATICS AND PLANS 

A graphic description of the process may be found in the 11” x 17” drawing set that 

accompanies this report.  Refer to drawing P1000 for information specific to the disinfection 

system. 

 

BACKGROUND 

Discharge from the Sutherlin WWTP is regulated under an NPDES permit.  In order to 

protect aquatic life, the permit prohibits the discharge of waste that violates water quality 

standards. In addition, Calapooya Creek is located in the Umpqua Basin, which is water 

quality limited for several parameters, including temperature (summers), pH (summers), 

fecal coliform (year-round), ammonia (year-round) and phosphorus (summers). No discharge 

to waters of the state is allowed between June 1st and October 31st.  Calapooya Creek effluent 

discharge is allowed from November 1st through May 31st.  Discharge in May is allowed 

only when Calapooya Creek flow is over 82 cfs. 

 

During Calapooya Creek low flow periods, effluent is irrigated on approximately 95 acres of 

the Umpqua Golf & RV resort golf course, located approximately ¾ of a mile east of the 

WWTP.   At the WWTP, effluent is currently disinfected with chlorine gas and then is held 

in an irrigation tank in Treatment Unit 2.  Treated effluent flows directly from the chlorine 

contact chamber to the irrigation chamber and then is pumped through an 18-inch diameter 

force main to a holding pond at the golf course.   

 

Due to safety concerns and the cost associated with chlorine gas, the City is currently 

working towards installing a sodium hypochlorite injection system to treat summertime 

flows. This system will be online prior to the improvements contained herein.  

 

The NPDES permit requires the effluent to be treated to a minimum level Class B – prior to 

land application. Rules require that when Class A effluent is spray irrigated, there must be a 

minimum of 10 feet from the site to the property line. However, the golf course (irrigation 

site) has a bordering residential community and, therefore, effluent must be treated to level 

Class A prior to spray irrigation if the irrigation system is not modified. The City also 
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purchased the Ford’s Pond property to store excess effluent that cannot be applied to the golf 

course. Class A will provide greater benefits for recreational use of this area.  

 

In conjunction with UV disinfection and sodium hypochlorite disinfection, a tertiary 

treatment system is needed to meet Class A effluent requirements.  

 

DESIGN CRITERIA 

The design of the new tertiary treatment system will meet the following general criteria: 

1. The tertiary treatment system will need to treat the MMDWF of 1.80 MGD.  

2. The tertiary treatment system must produce an effluent with less than 5 mg/l 

TSS for no more than 72 minutes and never over 10mg/l and less than 2 NTU, 

with the turbidity needing to be recorded hourly.  

3. The tertiary treatment system must consist of two units for system 

redundancy, with one unit having the ability to meet the flow and treatment 

requirements as stated above. 

4. Provide bypass piping around the disc filter units in the event of a plug 

downstream.  

5. Provide a drain line for backwash water and overflow water that will drain 

back to the Plant Pump Station. 

6. Filter media will consist of stainless steel with opening sizes down to 10 

microns. 

7. The tertiary treatment system will come equipped with a filter level sensor so 

that the system can automatically initiate a backwash cycle. 

8. Provide access to each treatment unit. 

9. Filter must be certified to meet California’s Title 22 requirements. 

10. Each filter will have a dedicated turbidimeter. 

 

SYSTEM DESCRIPTION 

The effluent from the SBR flows into the filter units, by gravity, into the center drum. Solids 

are separated from the water by the stainless steel filter media mounted on the two sides of 

the discs, which are partially submerged. With this arrangement, the solids are retained 
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within the filter discs while only the clean water flows into a pipe which leads to the UV 

disinfection system. This allows for effective removal of large solids and floatable material. 

Maintenance is reduced since there is no accumulation of solids inside of the equipment. 

During normal operations, the disc remains static until the water level in the inlet channels 

rise to a specific point, which then automatically initiates the backwash cycle. The filtered 

effluent provides a perfect source of backwash water, eliminating the need for a separate 

source of cleaning water or an additional clean water collection tank. Clean water is pumped 

to the backwash spray header and nozzles, washing solids into the collection trough as the 

disc rotates. The filter will produce a filtrate with < 5 mg/l TSS and < 2 NTU. 

 

Effluent Flow to the Tertiary Filter System 

A 24-inch effluent pipe will convey the secondary effluent from the SBR to the 14-inch inlet 

pipes that are connected to the tertiary treatment system units during summer months. The 

tertiary treatment system will be bypassed during the winter months. The bypass system must 

be initiated manually. 

 

Effluent Discharge 

Tertiary effluent will flow into the UV disinfection system via a 24-inch underground pipe.  

 

INSTRUMENTATION, CONTROLS, AND MEASUREMENT 

A. Secondary Effluent Flow to Tertiary Treatment System 

1. Flow will be regulated to the Tertiary Treatment System by adjusting the SBR 

decant rate through the SBR control panel.   

2. An 18-inch flow meter just upstream from the UV disinfection system will 

relay flow information back to the SBR control panel to verify decant rate.  

 

B. Tertiary Treatment System Controls  

1. The Tertiary Treatment System has a System Control Center (SCC), a 

microprocessor based panel for monitoring and control. 

2. The filter level control sensor will send a signal to the SCC.  The SCC will 

initiate the backwash cycle if necessary. 
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3. The filter level control sensor will send a signal to the SCC which will initiate 

an alarm in the event that a high level condition or an overflow condition 

occurs. 

 

DESIGN ISSUES YET TO BE RESOLVED 

• Type of slab to be used with equipment (slab-on-grade vs. elevated slab) 

• Structural components of the slab to be used 

• Placement of Tertiary Treatment System control panel  

• Turbidimeter Monitoring Point 

 

DESIGN DATA 

Process Area 1000:  Tertiary Treatment 

Parameter  Design Value 
   

Type  Rotating Disc Filter 
Maximum Flow:  1.80 MGD per unit 
Number of filters  2 

Number of wheels per filter  2 
Area per wheel  47.1 sq. ft. 

Total area per filter  94.3 sq.ft. 
Loading rate at peak, 2 filters  6.63 gpm/sq. ft. 

Filter Drive  2.0 HP 
Wash Water Pump  5.0 HP 

Instantaneous Wash Water Demand  22.0 gpm per unit  
Wash water pressure   65 psi max. 

Total Reject Backwash Wash Water  0.5 – 1.0 % 
Maximum Head Requirement  26.4 inches 

Filter Performance Characteristics 
with 10 mg/l TSS influent    

Less than 5 mg/l TSS  
Less than 2.0 NTU 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 3.6 

Subject: Specific Process Area 1100 

 DISINFECTION 

Date: Nov. 3, 2015 

Prepared By: James Norrington, P.E. 
  

 

PURPOSE 
The purpose of the disinfection system is to disinfect the treated effluent to a standard that 

meets the Clean Water Act and the limits set forth in the NPDES permit prior to discharge to 

Calapooya Creek.  

 

ASSOCIATED SECTIONS 
The following table directs the reader to sections of the report that are related to the specific 

process area: 

Section Title Remarks 

2.3 Hydraulic Profile Graphic representation illustrating relationship 
between process areas and site elevations. 

2.4 Process Schematics Graphic representation of the process area in 
relation to the liquid and solids stream. 

3.7 Effluent 
Disposal/Reuse 

Description of effluent disposal after the 
disinfection system. 

5.1 Sampling & 
Metering 

Description of effluent metering & sampling. 
 

5.4 Electrical  Description of electrical components associated 
with the process area. 

5.5 Instrumentation Description of instrumentation required for the 
process area. 
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PROCESS SCHEMATICS AND PLANS 
A graphic description of the process may be found in the 11” x 17” drawing set that 

accompanies this report.  Refer to drawing P1100 for information specific to the disinfection 

system area. 

 

BACKGROUND 
Discharge from the Sutherlin WWTP is regulated under an NPDES permit.  In order to 

protect aquatic life, the permit prohibits the discharge of waste that violates water quality 

standards. In addition, Calapooya Creek is located in the Umpqua Basin, which is water 

quality limited for several parameters, including temperature (summers), pH (summers), 

fecal coliform (year-round), ammonia (year-round) and phosphorus (summers). No discharge 

to waters of the state is allowed between June 1st and October 31st.  Calapooya Creek effluent 

discharge is allowed from November 1st through May 31st . Discharge in May is allowed only 

when Calapooya Creek flow is over 82 cfs. 

 

During Calapooya Creek low flow periods, effluent is irrigated on approximately 95 acres of 

the Umpqua Golf & RV Resort golf course, located approximately ¾ of a mile east of the 

WWTP.   At the WWTP, effluent is currently disinfected with chlorine gas and then is held 

in an irrigation tank in Treatment Unit 2.  Treated effluent flows directly from the chlorine 

contact chamber to the irrigation holding chamber and then is pumped through an 18-inch 

diameter force main to a holding pond at the golf course.   

 

Due to safety concerns and the cost associated with chlorine gas, the City is currently 

working towards installing a sodium hypochlorite injection system to treat summertime 

flows. This system will be online prior to the improvements contained herein.  

 

Since wintertime flows need to be disinfected and that chlorine residual is not allowed in 

Calapooya Creek because it is within the Umpqua River Basin, an ultraviolet light 

disinfection system is the most appropriate technology to achieve the disinfection goals. The 

UV disinfection system will be designed to operate at all times, ensuring that all plant 

effluent is disinfected regardless of its final destination. 
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DESIGN CRITERIA 
The design of the new disinfection system will meet the following general criteria: 

1. The disinfected effluent will have no chlorine residual.  

2. The UV system will have a minimum of two banks of UV lights. 

3. The system will treat the sequencing batch reactor (SBRs) peak decant rate 

(7.00 MGD) during a storm mode of operation.  Minimum UV dosing at peak 

decant rates shall be 30 mJ/cm2. 

4. With a ultraviolet (UV) bank out of service, the system will handle the SBR’s 

normal decant rate of 3,646 gpm with a UV dose of 30 mJ/cm2 or higher.   

5. For Class “A” Effluent (June 1st through October 31st); the treated effluent will 

have a total coliform (organism) count of less than 2.2 organisms per 100 mL 

7-day median, with no sample higher than 23 organisms per 100 mL. One 

sample taken per day. 

6. For permitted effluent (November 1st through May 31st); the treated effluent 

will have an E. coli bacteria count of less than 126 organisms per 100 ml 

mean average, with no sample higher than 406 organisms per 100 ml. 

7. The system shall disinfect with ultraviolet lamps. 

8. The system shall be flow paced to reduce energy use when the peak flow is 

below the design maximum, while still meeting the permit criteria. 

9. The system shall have an automatic cleaning function to reduce manual 

handling of the lamps and tubes. 

10. The treated effluent will have an E. coli bacteria count of less than 126 

organisms per 100 ml mean average, with no sample higher than 406 

organisms per 100 ml. 

 

SYSTEM DESCRIPTION 
The disinfection system receives aerobically treated, clarified effluent from the biological 

treatment units.  The disinfection system will deactivate the microorganisms in the treated 

effluent to prevent the spread of pathogens. The disinfected effluent will then go to either the 

chlorine contact chamber during dry weather flows or directly into the irrigation basin during 

wet weather flows.  
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During dry weather flows, secondary effluent flows from the SBR units through the tertiary 

filters to the UV disinfection units via a 24-inch pipe.  From the UV units, the finished 

effluent will be directed to the existing chlorine contact basin via a 12-inch pipe, where the 

effluent will be chlorinated prior to being sent to the irrigation tank.   

 

During wet weather flows, secondary effluent from the SBR units will flow directly to the 

UV disinfection system via the same 24-inch pipe and the disinfected effluent from the UV 

unit will be directed to the irrigation tank through an additional 24-inch pipe.  

 

An 18-inch underground pipe with manual valves will provide a means to bypass the 

disinfection unit for major repair issues. 

 

Effluent Flow to the UV System 

An 18-inch effluent flow meter, located prior to the UV unit, will measure the flows to the 

UV system.  

 

Disinfection System 

The new disinfection system will consist of a fully enclosed stainless steel reactor with non-

contact UV lamps in a horizontal configuration.  Access to the lamps will be through access 

doors on top of the reactor. The effluent flow meter will be located underground just 

upstream of the UV system. The UV control panel will be located in the electrical room of 

the new control building. 

 

Effluent to be treated passes through horizontal fluoropolymer plastic tubes. Banks of UV 

lamps surround these tubes such that each tube is exposed to the UV light from all sides. UV 

reflecting alloys form the outer casing and reflect light back into the wastewater stream. Two 

banks are installed in series within a single reactor, with each bank capable of treating 3.5 

MGD or one half of the PDAF event. The UV lamps are a low pressure, high intensity non-

amalgam type which generates a UV light wavelength of 254 nm.  
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Compared to traditional UV systems with quartz sleeves, maintenance of the non-contact UV 

lamps is minimal with no special tools or cleaning solutions needed which greatly reduces 

downtime. 

 

The lamps are cooled by an air to water heat exchanger. The non-potable water system will 

supply the heat exchanger water at a rate of 25-gpm. 

 

An ultrasonic level transducer is used to determine the liquid level within a tank that is 

mounted between the inlet flange and the reactor. This liquid level is then used to calculate 

the flowrate of the secondary effluent or tertiary effluent entering the reactor. The UV light 

intensity is then adjusted to the current flowrate greatly reducing energy consumption while 

achieving required microorganism deactivation. 

 

Effluent Discharge 

Disinfected final effluent will flow either into the existing chlorine contact basin or the 

existing irrigation basin depending on the time of the year and the flowrate in Calapooya 

Creek. 

 

INSTRUMENTATION, CONTROLS, AND MEASUREMENT 
A. Secondary/Tertiary Effluent Flow to UV Reactor 

1. An 18-inch secondary/tertiary effluent magnetic flow meter will be installed 

upstream of the UV reactor to record the secondary effluent flow.   

2. A UV system integrated level transducer will be utilized to calculate flow into 

the reactor.  

 

B. UV System Parameters  

1. The UV system has a System Control Center (SCC), a microprocessor based 

panel for monitoring and control. 

2. The level transducer will send a signal to the SCC.  The SCC will dim the 

lamps or turn off one bank to maintain UV output energy proportional to the 

flow. 
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3. UV intensity monitors will be installed for each bank of lamps. 

4. The SCC will send alarms to the SCADA system for the following conditions:  

Low Water Level, Lamp Out, Ballast Out, Low UV Intensity, and Module 

Communication Failure. 

 

DESIGN ISSUES YET TO BE RESOLVED 
• Magnetic Flow Meter Selection 

• Structural components of the slab-on-grade 

• Structural components of the cover over the UV system 

• SCADA System 

  

INSTRUMENT LIST 

Process Area 1100: Disinfection System 

1    LET   Level 
Transmitter 

Reactor tank water level used by UV Equipment 

2 FET/FIT  Magnetic Flow 
Meter 

Totalized flow to the UV System 
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DESIGN DATA 

Process Area 1100:  Disinfection 

Parameter  Design Value 
UV Disinfection System   

Type  Horizontal 
Maximum Flow:  7.00 MGD 

UV Dosage  30,000 µWs/cm2 
7uuuAssumed UV Transmittance @ 

254 nm  65% 

Level Control  Ultrasonic Level Control 
Number of Banks:  2 

Lamps per Bank:  84  (168 total) 
Number of UV Intensity Meters  2 
Maximum Power Requirement  26.2 kW 

Lamp Control  Flow Paced Dimming & Bank Shut 
Off 

Cleaning System  Non-Contact Bulbs 
Electrical  480V 3 phase, 28.6 Total kVA 

Lamps   
Type  Low Pressure High Output 

Length  61-inches 
Number:  168 

Ballasts   
Type  Electronic 

Number  168 
Mounting Location  On top of lamp rack 
Lamps Per Ballast  1 

Reactor   
Type  Stainless Steel 

Width  60-inches 
Length  17.5-feet 
Depth  53-inches 

Alarms  Low Water Level 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 3.7 

Subject: Specific Process Area 1200 

 EFFLUENT DISPOSAL/REUSE 

Date: September 17, 2015 

Prepared By: Ryan Quigley, P.E. 
  

 

PURPOSE 

The purpose of the effluent disposal system is to convey and discharge the treated final 

effluent in a manner that meets the Clean Water Act and the limits set forth in the City’s 

NPDES permit.  

 

ASSOCIATED SECTIONS 

The following table directs the reader to sections of the report that are related to the specific 

process area: 

Section Title Remarks 

2.3 Hydraulic Profile Graphic representation illustrating relationship 
between process areas and site elevations. 

2.4 Process Schematics Graphic representation of the process area in 
relation to the liquid and solids stream. 

3.5 Disinfection  Description of the effluent disinfection  

5.1 Sampling & 
Metering 

Description of effluent metering & sampling. 
 

5.4 Electrical  Description of electrical components associated 
with the process area. 

5.5 Instrumentation Description of instrumentation required for the 
process area. 
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PROCESS SCHEMATICS AND PLANS 

A graphic description of the process may be found in the 11” x 17” drawing set that 

accompanies this report.  Refer to drawing P1200 for information specific to the effluent 

disposal system area. 

 

BACKGROUND 

Discharge from the Sutherlin WWTP is regulated under an NPDES permit.  In order to 

protect aquatic life, the permit prohibits the discharge of waste that violates water quality 

standards. In addition, Calapooya Creek is located in the Umpqua Basin, which is water 

quality limited for several parameters, including temperature (summers), pH (summers), 

fecal coliform (year-round), ammonia (year-round) and phosphorus (summers). No discharge 

to waters of the state is allowed between June 1st and October 31st.  Calapooya Creek effluent 

discharge is allowed from November 1st through May 31st.  Discharge in May is allowed only 

when Calapooya Creek flow is over 82 cfs. 

 

The effluent is conveyed to Calapooya Creek in a 27-inch diameter steel cylinder concrete 

pipe (CCP). The outfall pipe is approximately 3,200 feet long and flows from the irrigation 

tank in Treatment Unit No. 2 (at surface elevation 400.50 feet and overflow at 402.50) to the 

pipe outfall with a pipe invert elevation of approximately 374.50 feet.  Creek water elevation 

may be as high as 395.60 feet.  During high creek conditions and water surface elevation at 

maximum levels within the irrigation basin, the capacity of the outfall exceeds peak daily 

flow. 

 

During Calapooya Creek low flow periods, effluent is irrigated on approximately 95 acres of 

the Umpqua Golf & RV Resort Golf Course, located approximately ¾ of a mile east of the 

WWTP.   At the WWTP, effluent is disinfected with chlorine gas and then is held in an 

irrigation tank in Treatment Unit 2.  Treated effluent flows directly from the chlorine contact 

chamber to the irrigation holding chamber and then is pumped through an 18-inch diameter 

force main to a holding pond at the golf course.  Note that the existing sand filter is non-

functional and has been bypassed.  The storage capacity of the golf course pond is not 

adequate in size for the amount of recycled water available. When the golf course ponds are 
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full the irrigation pumps turn off and all excess effluent discharges directly to Calapooya 

Creek.  This is an obvious violation of their NPDES permit. 

 

There are three irrigation pumps used to pump to the golf course.  The smallest pump has a 

rated capacity of 450 gpm; the two larger pumps have a capacity of 1,200 gpm.  With the 

largest pump out of service, the irrigation pumping system has a capacity of 1,650 gpm (2.4 MGD).  

On/off operation of the irrigation pumps in controlled by level floats in the golf course ponds.  A 

radio telemetry system sends the signal to the wastewater treatment plant from the golf course pond.  

 

The NPDES permit requires the effluent to be treated to a minimum level Class B – prior to 

land application. Rules require that when Level II effluent is spray irrigated, there must be a 

minimum of ten feet from the site to the property line. However, the golf course (irrigation 

site) has a bordering residential community and, therefore, effluent must be treated to level 

Class A prior to spray irrigation if the irrigation system is not modified.   

 

DESIGN CRITERIA 

The design of the new effluent disposal system will meet the following general criteria: 

1. The system will handle the plant’s peak daily average flow (PDAF5) of 7.0 

MGD. 

2. The system will eliminate dry weather discharges to Calapooya Creek. 

3. Discharge amounts and parameters shall be within the limits of the NPDES 

permit for the facility. 

4. Automatic valves will direct flow to either the golf course or Ford’s Pond. 

5. Maintain gravity outfall to Calapooya Creek. 

6. Provide flow metering to each discharge point. 

7. Redundancy will be provided for irrigation pump systems. 

8. Provide a recycle water tanker filling station. 

9. Provide recycle water connection for future reuse site. 
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SYSTEM DESCRIPTION 

During dry weather flows, secondary effluent flows from the SBR units through the tertiary 

filters to the UV disinfection units.  From the UV units, the finished effluent will be directed 

the existing chlorine contact basin, where the effluent will be chlorinated prior to being sent 

to the irrigation tank.  Flow in the chlorine contact chambered will be reversed from its 

existing flow direction in order to utilize the existing 24” line connecting the chlorine contact 

to the irrigation basin.  The water surface in the chlorine contact chamber will be increased 

by approximately three feet to allow flow to the irrigation chamber via gravity. 

 

During wet weather flows, secondary effluent from the SBR units will flow directly to the 

UV disinfection system and the finished effluent from the UV units will be directed to the 

irrigation tank.  From the irrigation tank, effluent will gravity flow to the existing discharge 

point on Calapooya Creek, via the existing 27 inch diameter effluent line. 

 

Disinfection 

The proposed primary disinfection to be incorporated as part of the wastewater system 

improvements is a non-contact UV disinfection system.  The UV system will have built in 

redundancy and be used year round.  In addition to the UV system, summer flows that are 

discharged to the golf course and Ford’s Pond will be treated with 12.5% sodium 

hypochlorite.  A sodium hypochlorite system, being designed for installation in the fall of 

2015, will feed sodium hypochlorite to the existing chlorination basin in order to provide 

Class A treatment and provide better water quality for storage.  During summer months, 

excess Class A recycled water will be stored in an open reservoir, Ford’s Pond. Open storage 

reservoirs are subject to poor water quality created by algae growth (clogs sprinklers), 

breeding of vectors, slimes, aesthetically displeasing deposits and odors.  Chlorine improves 

a storage reservoir’s water quality.  Since a storage reservoir is required, it is recommended 

that the sodium hypochlorite system currently being planned be incorporated into the 

wastewater system upgrades if not constructed prior to the proposed improvements.  This 

system will only be used during dry weather flows. 
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Irrigation Basin 

All finished effluent will be directed to and stored in the existing 150,000 gallon irrigation 

tank located in Treatment Unit No.2.  Treated effluent will flow from the UV disinfection 

unit during wet weather flow months or the chlorination chamber during dry weather flow 

months.  Finished effluent stored in the irrigation basin will be pumped through the existing 

18-inch diameter force main to the holding pond at the golf course or Ford’s Pond during the 

dry weather months or discharged to Calapooya creek via the existing 27” gravity sewer line 

during the wet weather months.  The three existing vertical turbine irrigation pumps will be 

removed and replaced with pumps of the same capacity.  The smallest pump has a rated 

capacity of 450 gpm; the largest pumps have a capacity of 1,200 gpm.   

 
Effluent 

Wet weather gravity effluent to Calapooya Creek will be maintained and discharged per the 

NPDES permit.  Depending on final site layout, the existing 27” effluent line will need to be 

protected with concrete encasement if it runs under any new structures. 

 

Dry weather pumped effluent will be directed to the golf course holding pond, Ford’s Pond 

or a new re-use tanker truck filling station at the wastewater treatment plant.  The storage 

capacity of the golf course pond is not adequately sized for the amount of recycled water 

available.  Therefore, excess water will be directed to Ford’s Pond.  A new connection will 

be made on the existing 18” force main running from the wastewater treatment plant and the 

golf course.  The connection will be made on the south side of Highway 138, at SW Church 

Road.  A new 18” line will be run west from the connection point towards Stearns Lane, 

where it will turn south up an existing driveway to Ford’s Pond.  The new connection will 

include an automatic valve that will be operated based on the water level in the golf course 

holding pond.  When the pond is full, the valve on the line to the golf course will close and 

the valve on the line to Ford’s Pond will open.  As demand at the golf course lowers the 

water level, the valves will operate to direct flow back to the golf course.  During winter 

months, when the City is permitted to discharge to Calapooya Creek, discharge over an 

existing outlet weir structure at Ford Pond will be exercised to lower water levels to allow for 

effluent storage during the next dry weather cycle. 
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Reuse Filling Station 

A new re-use tanker truck filling station will be included as part of the wastewater treatment 

plant improvements.  A fill port, fed by a new non-potable water pump system, will be 

installed.  Using the fill port, the City will have the ability to sell reuse water to third parties 

as need arises. 

 

Effluent Sampling 

A new effluent sampler will be installed to collect samples directly from the irrigation basin.   

The sampler will be a refrigerated composite sampler, installed adjacent to the irrigation 

basin, in the new UV housing structure.  The sampler will be connected to the main 

instrument panel to flow pace sample collection with effluent flow.  The sampler has the 

capability to sample into 24 discreet bottles in the event that the operator desires to perform 

time-of-day dependent diagnostics on the effluent treatment system.  Sampling intervals will 

be determined by a new NPDES permit issued for the facility. 

 

Farm Irrigation 

An existing 18” force main from the effluent pump station to the north property line, where it 

is capped, was installed as part of the original wastewater treatment plant construction.  

While this line is not in use as this time, negotiations are ongoing at the time of this report 

with regards to sending finished effluent to the neighboring property using the 18” force 

main. 

 

INSTRUMENTATION, CONTROLS, AND MEASUREMENT 

A. Irrigation Basin Reuse Pumps 

1. Level monitoring for the irrigation pumps will be by a pressure transducer 

mounted in the bottom of the irrigation basin. 

2. The pump control panel will energize the pumps at set points as follows: 

 a. Set Point 1:  Lead pump on 

 b. Set Point 2:  First lag pump on 

 c. Set Point 3:  Second lag pump on 

 d. Set Point 4:  All pumps off 
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3. The lead, first lag and second lag pumps will rotate in sequence after each 

cycle. 

4. Each pump will have a plug valve and check valve in-line after the pump. 

5. There will be a common air/vacuum release valve located on the common 

pump header. 

6. Alarm set points will include Low Water Alarm, High Water Alarm, and 

Overflow Alarm.   

B. Golf Course/Ford’s Pond Valving  

1. Automatic, motorized valves will be installed at the force main split between 

the golf course and Ford’s Pond. 

2. The existing golf course radio telemetry system will control the operations of 

the valves. 

3. Alarm set points for the golf course holding pond will include Low Water 

Alarm, High Water Alarm, and Overflow Alarm. 

C. Calapooya Creek Discharge 

1. Flows to Calapooya Creek will be measured by the flow meter upstream of 

the UV system. 

2. Water depth in the irrigation basin will be monitored by the pressure 

transducer used for the reuse pumps. 

3. Alarm set points will include High Water Alarm and Overflow Alarm. 

4. Flows in Calapooya Creek will continue to be monitored weekly using 

Oregon Water Resources Department’s online Near Real Time Hydrographic 

Data, which provides mean daily and instantaneous flow for the creek. 
 

DESIGN ISSUES YET TO BE RESOLVED 

• NPDES permit review. 

• Motorized valve selection. 

• Telemetry system for Ford’s Pond. 

• Effluent to neighboring farm. 

• Existing 27” effluent line encasement. 

• Reuse line location to Ford’s Pond review with Oregon Department of   

Transportation.  
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INSTRUMENT LIST 

Process Area 1200: Effluent Disposal System 

1 FE/FIT 
 

 Magnetic Flow Meter 
@ UV System 

Totalized and instantaneous Flow to Chlorine 
Contact Chamber/Irrigation Chamber 

2 FE/FIT  Magnetic Flow Meter Effluent flow – Irrigation Pumps 

3 LET 
 

  Ultrasonic Liquid 
Level Transmitter 

Irrigation tank level, pump control and 
overflow alarm 

4 LSH 
 

  Float Irrigation tank high water level 

5 LSL 
 

  Float Irrigation tank low water level 

6 LET 
 

  Ultrasonic Liquid 
Level Transmitter 

Golf Course pond level, valve control and 
overflow alarm 

7 LSL 
 

  Float Golf Course low water level 

8 LSH 
 

  Float Golf Course high water level 

 

DESIGN DATA 

Process Area 1200: Effluent Disposal 

Parameter  Design Value 
Total Flows   

PDAF5:  7.00 MGD 
MMWWF  2.70 MGD 
MMDWF  1.80 MGD 

   
Outfall to Calapooya Creek   

Size  27 Inch 
Length  3,200 Feet 

Metering  Magnetic flow meter 
Discharge Point  Near Rochester Bridge 

Disinfection  UV to meet NPDES permit 
Maximum Flow  7.0 MGD 

Creek Flow Monitoring  
Oregon Water Resources Department 
Near Real Time Hydrographic Data Website 
Station 14320700 

Minimum Creek Flow for Discharge  82 CFS 
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Irrigation Tank Pumps   
Station/Pump Type:   Triplex Vertical Turbine/Variable Speed  

Pump Capacity, each:   Pumps #1 & #2 – 1,200 gpm  
Pump #3 – 450 gpm  

Pump HP, each:   Pumps #1 & #2 - 50 HP 
Pump #3 – 20 HP 

Level Control Type:   Pressure Transducer with Floats for backup 
Overflow Discharge Point:  Metered discharge line to Calapooya Creek 

Auxiliary Power Type:  Stand by diesel generator 
Alarm Telemetry:  SCADA 

   
FORCE MAIN   

Number:  1 

Length:  6,500 feet to Golf Course 
1,200 feet to Ford’s Pond 

Size & Type:  18-inch Ductile Iron 
Profile:  Ascending 

Existing Discharge:  Golf Course Holding Pond 
Proposed Additional Discharge:  Ford’s Pond 

Average Detention Times:  NA 
Sulfide Control:  NA 

   
ELEVATIONS   

Irrigation tank surface elevation:  400.5 feet 
Irrigation tank outlet invert:  393.0 feet 

Irrigation tank overflow:  402.5 feet 
Calapooya outfall invert:  374.5 feet 

Ford’s Pond surface elevation:   409.0 feet 
Golf Course Pond surface elevation:  470.0 feet 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 3.8 

Subject: Specific Process Area 1300 

 BIOSOLIDS TREATMENT 

Date: August 29, 2015 

Prepared By: Ryan Quigley, PE 

  

 

PURPOSE AND SCOPE 

The objectives of the biosolids treatment process area are the following: 

1. Provide adequate aerobic digester space and air to process the waste sludge 

from the activated sludge process to a Class B biosolid. 

2. Provide the ability to transfer biosolids within the various digester tanks. 

3. Thicken stabilizing biosolids by automatic decanting. 

4. Provide a means of removing biosolids for disposal. 

5. Provide a means of dewatering biosolids. 

 

In general, the project will convert the existing donut plant as follows; convert the existing 

contact tanks, stabilization tanks, and clarifiers in the donut treatment units to aerobic 

digesters, rehabilitate the existing aerobic digesters, and convert the existing RAS sumps into 

biosolids transfer basins. Maintain the existing chlorine contact basin and irrigation tank for 

continued use.  Add new blowers for aeration and a screw press for biosolids dewatering to 

reduce handling costs.   

 

The scope of the process area is new biosolids treatment improvements at the existing plant 

site.  The components in the process area include the following: 
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1. Aerobic digesters/biosolids holding tanks 

2. Biosolids transfer pumps and metering 

3. Blowers and fine bubble diffusers 

4. New exposed, buried and submerged air piping   

5. Biosolids screw press 

6. Instrumentation and controls 

 

ASSOCIATED SECTIONS 

The following table directs the reader to sections of the report that relate to this section: 

 

Section Title Remarks 

2.3 Hydraulic Profile Graphic representation of biosolids storage area 
in relation to other components of the project 

2.4 Process Schematics Graphic representation of the process area in 
relation to the liquid stream. 

2.6 Solids Treatment Development of the biosolids volume that is 
generated at the treatment plant 

4.1 Filter Building Description of modifications to the existing filter 
building 

4.2 Operations Building Description of modifications to the existing 
operations building 

 

PROCESS SCHMATICS AND PLANS 

A graphic description of the process may be found in the 11” x 17” drawing set that 

accompanies this report.  Please refer to the P1300 series drawings included in the process 

section. 

 

DESIGN CRITERIA 

The biosolids handling system will be designed to meet the following general criteria: 

1. Aerobic Digesters/Biosolids Holding Tanks 

a. Provide adequate tank volume to allow 60 days residence time for the 

projected biosolids loading for the year 2037. 

b. Provide the ability to sequentially fill digesters without pumping. 
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c. Provide adequate air distribution to accomplish mixing and aerobic 

digestion to a stabilized sludge within the design residence time. 

d. Provide the ability to decant supernatent after settling from any 

digester. 

e. Provide the ability to discharge WAS from the SBRs to any of the 

digester basin. 

f. Provide the ability to transfer biosolids from any basin to another. 

g. Provide a staff gauge for each basin. 

h. Provide a dissolved oxygen probe for each basin. 

i. Provide a pressure transducer for each basin. 

j. Provide motorized telescoping valves for each basin. 

k. Provide slide gates for each basin. 

2. Biosolids Transfer Basins 

a. Provide two biosolids transfer basins using the existing RAS pump 

sumps.  

b. Have the ability to receive biosolids in the biosolids transfer basin 

from any digester within the same donut structure. 

c. Have the ability to transfer biosolids to any of the digesters, in either 

donut structure, or to a tanker truck, via one of two biosolids pumps. 

d. Have the ability to transfer biosolids to the biosolids dewatering unit 

via one of two rotary lobe pumps. 

e. Have a discharge pump capacity that will transfer biosolids from any 

digester basin at 300 gpm. 

f. Provide magnetic flow meters on all pumping systems. 

3. Biosolids Dewatering 

a. Provide a screw press for dewatering 2% stabilized biosolids at a 

design rate of 55 gpm, with the ability to dewater stabilized biosolids 

from 0.75% to 4% solids at a maximum rate of 147 gpm and a 

minimum rate of 27 gpm. 
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b. Have the ability to store and distribute the solids into the bed of a 

standard ten-yard capacity spreader truck for disposal or covered 

storage area. 

c. Have the ability to capture pressate and wash water for return to the 

liquid stream. 

d. Provide a covered solids storage area. 

4. Aeration Blowers 

a. Provide adequate air to meet the needs of the digesters and to prevent 

odors.  

b. Provide two blower systems; one to handle the six (6) outer digesters 

and a second to handle the two (2) inner digesters. 

c. Provide a redundant blower for each blower system.  

d. Provide interconnecting piping so that each blower system can serve 

any digesters within its system. 

e. Be able to take any one blower out of service and be able to operate 

and provide adequate air to the biosolids using another blower within 

that system. 

f. Provide energy efficient motors with variable frequency drives. 

g. Replace mud valves on all digesters drain lines to the existing wet 

well. 

h. Provide dissolved oxygen probes for cells #2 and #4 in each unit. 

5. Controls 

a. Provide manual or level based automatic control for operation of 

biosolids transfer pumps. 

b. Provide manual or level based automatic control for operation of 

dewatering screw press feed pumps. 

c. Provide manual control of decant system. 

d. Provide a low level pump shut off for the biosolids transfer pumps. 

e. Provide dissolved oxygen loop control to regulate air supply to 

digesters. 
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SYSTEM DESCRIPTION 

Digesters 

The existing donut plant treatment units will be converted to a configuration of four digester 

cells each.  The existing basin walls will be kept, with minor modifications to provide 

openings for biosolids transfer within the cells.  The sump in the center tanks, originally the 

clarifiers, will be filled to allow for air diffusor installation. 

 

A 3” waste activated sludge (WAS) line will be installed from the SBRs to supply WAS to 

each of the eight digester basins.  The 3” ductile iron line will be buried adjacent to the 

structures, with feed lines for the outer units running up and over the exterior walls.  The 

inner unit will be served by a line run over the outer wall and affixed to the wall separating 

Digesters No. 1 and No. 2. 

 

Staff gauges will be added to each basin for calculating biosolids volume.  Telescoping 

valves with motorized actuators will be added to each of the eight digester cells to allow for 

decanting supernatant.  Decanters will be connected to a drain header that will direct 

supernatant to the influent pump station.  The header will be a buried pipeline, installed 

adjacent to the digesters. 

 

Under normal operation the basins will be aerated. The air piping serving the existing center 

clarifier basins will be kept and utilized.  Three 20 Hp blowers will be installed in the 

existing blower room and be connected to the existing 6” air piping.  New 6” drop down air 

pipes, into the center basins will be installed. New fine bubble diffusers will be installed at 

the bottom of the basin.  Three 50 Hp blowers will be installed in the new control building 

and will serve the outer digesters.  New 6” header piping with 6” drop down legs will be 

installed from the new blower room to each outer basin.  The existing sock diffusers and 

mechanical mixers will be removed and new fine bubble diffusers will be installed in each of 

the outer basins. 
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The digester cells will be set to operate sequentially, although the operator may choose to 

operate the cells individually.  Waste sludge from the SBR will be deposited in the center 

digester cell during the wasting cycle of the SBR process, via a 3” WAS line.  The WAS line 

will have an outlet into each basin so that the operator has the ability to utilize any basin.  

When the cell is full, part of the mixed biosolids will overflow through stop gates set into the 

top of the basin wall into Cell No. 2.  This process continues with the overflow of biosolids 

continuing sequentially to Cell No. 3 and then to Cell No. 4.   

 

Periodically the operator will turn the air off to all and allow for settlement.  After the solids 

have settled, the telescoping valve will automatically be lowered to allow the liquid 

supernatent to drain back to the influent pump station.  The rate of the valve lowers will be 

set by the operator.  The air will then be turned back on.  Biosolids in Cell No. 4 will reach a 

point where minimal settling occurs when the air is turned off.  The biosolids will then be 

gravity fed to the biosolids transfer station and pumped to the dewatering screw press or 

tanker truck loading station. 

 

Biosolids Transfer Basin 

The existing return activated sludge (RAS) basin in both of the existing donut structures will 

be converted to a biosolids transfer basin. Slide gates and piping in the bottom of each basin 

will be installed to allow gravity flow of biosolids from that cell to the biosolids transfer 

basin in that donut structure.  Two transfer pumps in each biosolids transfer basin will pump 

to a buried biosolids header, installed adjacent to the existing structures.  Lateral piping from 

the header will go to each digester cell and the tanker truck loading station.  Either biosolids 

transfer basin will be able to pump to any of the eight digester basins.  The transfer pump 

will be sized to empty a digester cell at rate of 300 gpm and the variable speed dewatering 

pump will be sized for the feed rate of the dewatering press.   

 

To operate the biosolids transfer basin, the operator will select which digester will be 

emptied and open the plug valve on the interconnecting piping.  All valves will be closed.  

The valve on the header corresponding to the basin to receive the biosolids will be opened.  
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The transfer pump will be switched to auto position on the control panel, to be located in the 

existing operations building.  When the operator has transferred the desired amount of 

biosolids the pump will be manually turned off.   

 

A low level float switch in the transfer basin will turn off the pump if fluid levels drop below 

minimum liquid levels.  

 

In addition to the two submersible pumps in each biosolids transfer basin, the basin will be 

equipped with rotary lobe pumps.  The rotary lobe pumps will be used to pump biosolids to 

the dewatering screw press.  Dewatering operation will be identical to the transfer operations.  

The operator will select which digester will be emptied and the plug valve on the 

interconnecting piping.  The rotary lobe pumps will be equipped with VFDs and the operator 

will be able to control the pump speed and on/off status at the control panel in the operations 

building or at the dewatering screw press to meet the required feed rate for the dewatering 

screw press. 

 

Chlorine Contact & Irrigation Holding Chambers 

The existing chlorine contact and irrigation holding chambers will be maintained and used to 

treat and dispose of reuse water.  The existing chlorine contact chamber will be used to 

chlorinate reuse water prior to the irrigation holding chamber.  Flow in the contact 

chambered will be reversed in order to utilize the existing 24” line connecting the two 

chambers.  After flowing through the contact chamber, reuse water will enter the 24” line and 

flow to the irrigation chamber via gravity. An existing section of the clarifier wall will be 

filed to prevent the potential of short circuiting of biosolids.  The existing pumps in the 

irrigation holding chamber will be used to pump reuse water to the golf course, Ford’s Pond 

and a new reuse filling station.  Note that the chlorine contact chamber will not be used 

during wet weather flow months. 
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Blowers/Fine Bubble Diffusers 

Three new 50 hp blowers and three new 20 hp blowers with VFD controls will be installed.  

Each group of blowers will have two duty blowers and one standby blower.  The 20 hp 

blowers will be designated for use in the inner digester zones and the 50 hp blowers for use 

with the outer ring digesters.   

 

The 20 hp blowers will be installed in the existing blower room and be connected to the 

existing 6” blower line.  New 6” drop down legs will be installed and the existing drop legs 

removed and plugged.  Access modifications will be made to the existing full wall louvers 

for removal of the existing blowers, installation of the new blowers, and future maintenance 

access.  The 50 hp blowers will be housed in the new control building, to be constructed to 

the north of the existing donut units.  A new 6” main blower line with 6” drop legs to each of 

the outer basins will be installed. 

 

A preliminary layout of the fine bubble diffusers for the existing tanks is included at the end 

of this section. 

 

Biosolids Dewatering 

The biosolids dewatering system is provided to reduce the disposal costs of the finished 

biosolids product.  The dewatering system consists of a polymer injection system, a screw 

press with a screw conveyor.  The dewatering equipment will be housed in the existing filter 

building.  The control center for the dewatering equipment will be housed within the same 

building.  The existing filter unit will be removed from the filter building and the floor will 

be raised approximately six feet to elevation 402.00 feet, prior to installation. 

 

To operate the biosolids dewatering equipment, the operator will fill the biosolids transfer 

basin as described above.  The dewatering screw press feed pump will feed biosolids to the 

screw press with the polymer solution injected into the biosolids line.  The resulting cake will 

be delivered to a new holding area to the north of and adjacent to the existing filter building 

or to a spreader truck for land application.  A new concrete slab and a roof system will be 
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constructed for the holding area.  Pressate from the unit and wash water will be collected in 

drains under the press and gravity flow to the existing influent pump station wet well where it 

will be pumped to the new influent pump station. 

 

Based on an average waste biosolids production of 1,572,768 gallons/year from 2009-2014, 

they City will have to operate the screw press approximately 700 hours per year.  

 

Disposal 

The City currently applies the treated biosolids from the digesters for soil enhancement on 

agricultural land. The City utilizes a 3,200-gallon truck which spreads the biosolids directly 

on four sites: the Reddekopp site (80 acres), the Rust site (80 acres), the Williams site (80 

acres) and the Crouch site (35 acres). In addition, during wet weather months, biosolids are 

hauled to a private facility (Heard Farm).  

 

The City will have several options for biosolids disposal when the new plant is completed 

and biosolids dewatering is available; continue land application of treated biosolids, land 

application of dewatered biosolids,  the disposal of dewatered biosolids using the local 

sanitary service to haul away, or the City can haul to dewatered biosolids to a Douglas 

County landfill or Heard Farm. 

 

INSTRUMENTATION, CONTROLS, AND MEASUREMENTS 

A. The biosolids transfer pumps will have a common control panel that contains starters, 

motor protection, meters, and operators.  Controls are as follows: 

HAND/OFF/AUTO switch at the control panel will control the process.  In 

HAND, the selected pump will operate continuously.  In OFF the pumps will 

not run.  AUTO will shut the pumping cycle off when signaled by a full level 

in the receiving basin, a low transfer basin level or low flow. 

B. The pumps will be controlled by a pressure transducer and floats. 

C. The pump header will have a pressure gauge. 
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D. Each pump system will have a magnetic flow meter to record biosolids being 

transferred. 

E. Valves for selecting the destination for the biosolids will be manually operated. 

F. The digester basins will have a high level float that will send an alarm and will shut 

off the pump transferring into that basin. 

G. A staff gauge level indicator mounted in each basin will measure depth of biosolids in 

the tank for calculating volume. 

H. The blowers in each system will have a common control panel that contains starters, 

motor protection, meters, and operators.  The blowers will be rotary positive and have 

variable speed drives.  HAND/OFF/AUTO switches at the control panel will control 

the blowers.  In HAND, the blowers will operate continuously but the operator will be 

able to manually adjust the speed of the blowers to match air requirements.  In OFF 

the blowers will not run.  AUTOMATIC will operate under the protection of pressure 

and temperature sensors.  A common alarm will be provided.  Dissolved oxygen 

probes in cells #2 and #4 in each unit will provide signals to the blowers to adjust 

blower speed to meet the air requirements in the basins. 

I. Telescoping valves will be installed in each basin to work as decanters.  When the 

operator is ready to decant a basin, the valve will be manually adjusted to decant to 

the desired liquid level.  Supernatant will gravity flow to the influent pump station.  

The staff gauge in the digesters tank will indicate decant volume. 

J. The dewatering screw press control panel will contain starters, motor protection, 

meters, and operators.  Controls are as follows: 

1. HAND/OFF/AUTO switch at the control panel will control the process.  In 

HAND, the press will operate continuously.  In OFF the press will not run.  In 

AUTO the press will run continuously unless signaled by other biosolids 

dewatering controls to shut off. 

2. A liquid polymer feed unit will blend bulk polymer with non-potable water 

from the plants non-potable water system.  The solution will be introduced to 

the digested biosolids stream upstream from the flocculation tank supplied 
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with the screw press.  The feed unit will be interconnected with the biosolids 

dewatering control panel.  

K. The biosolids dewatering screw press feed pumps will have a common control panel 

that contains starters, motor protection, meters, and operators.  Controls are as 

follows: 

HAND/OFF/AUTO switch at the control panel will control the process.  In 

HAND, the selected pump will operate continuously.  In OFF the pumps will 

not run.  In AUTO the pumps will run continuously unless signaled by other 

biosolids dewatering controls to shut off. 

 

DESIGN ISSUES YET TO BE RESOLVED 

• Polymer feed requirements. 

• Equipment selection for spreading cake on agricultural site. 

• Pipe supports. 

• Existing blower room louver modifications. 

• Biosolids dewatering press feed pump sizing. 

• Final digester sidewall depth and blower sizing per final depth. 

 

INSTRUMENT LIST 

Process Area 900: Biosolids Treatment 

No. 
 Instrument    

Tag (1) 
Description            Purpose 

 Digesters 

1 LI   Staff Gauge Cell N1 Volume 

2 LSH   Float Cell N1 High Level alarm  

3 LI   Staff Gauge Cell N2 Volume 

4 LSH   Float Cell N2 High Level alarm  

5    LI   Staff Gauge Cell N3 Volume 

6 LSH   Float Cell N3 High Level alarm  
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7 LI   Staff Gauge Cell N4 Volume 

8 LSH   Float Cell N4 High Level alarm  

9 LI  Staff Gauge Cell S1 Volume 

10 LSH   Float Cell S1 High Level alarm  

11 LI  Staff Gauge Cell S2 Volume 

12 LSH   Float Cell S2 High Level alarm  

13 LI  Staff Gauge Cell S3 Volume 

14 LSH   Float Cell S3 High Level alarm  

15 LI  Staff Gauge Cell S4 Volume 

16 LSH   Float Cell S4 High Level alarm  

17 OE/OIT   DO Meter Process Control in Cell N2 

18 OE/OIT   DO Meter Process Control in Cell N4 

19 OE/OIT   DO Meter Process Control in Cell S2 

20 OE/OIT   DO Meter Process Control in Cell S4 

Biosolids Transfer Pump Station (North)  

1 LT   Level Transducer Pump operation and alarm conditions 

in Transfer Pump Basin 

2 LSH   Float High Level in Biosolids PS Wet Well 

3 LSL   Float Low Level in Biosolids PS Wet Well 

4 PI   Pressure Gauge Pump Header Discharge Pressure  

Biosolids Transfer Pump Station (South) 

1 LT   Level Transducer Pump operation and alarm conditions 

in Transfer Pump Basin 

2 LSH   Float High Level in Biosolids PS Wet Well 

3 LSL   Float Low Level in Biosolids PS Wet Well 

4 PI   Pressure Gauge Pump Header Discharge Pressure  

Blowers (Exterior Basins – Cells N1, S1, N2, S2, N3 & S3) 

1 PIT   Pressure Transmitter Discharge pressure on Blower No.1 

2 TIT   Temperature Transmitter Temperature of Blower No. 1 
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3 PIT   Pressure Transmitter Discharge pressure on Blower No.2 

4 TIT   Temperature Transmitter Temperature of Blower No. 2 

5 PIT   Pressure Transmitter Discharge pressure on Blower No. 3 

6 TIT   Temperature Transmitter Temperature of Blower No. 3 

7 FS   Air Flow Transmitter Air flow in Header North 

8 FS  Air Flow Transmitter Air flow in Header South  

Blowers (Interior Basins – Cells N4 & S4) 

9 PIT   Pressure Transmitter Discharge pressure on Blower No.4 

10 TIT   Temperature Transmitter Temperature of Blower No. 4 

11 PIT   Pressure Transmitter Discharge pressure on Blower No.5 

12 TIT   Temperature Transmitter Temperature of Blower No. 5 

13 PIT   Pressure Transmitter Discharge pressure on Blower No.6 

14 TIT   Temperature Transmitter Temperature of Blower No. 6 

15 FS  Air Flow Transmitter Air flow in Header North 

16 FS  Air Flow Transmitter Air flow in Header South  
      (1) Instrument tag designation will be used during final design 
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DESIGN DATA 

Process Area 900: Biosolids Treatment  

Parameter  Design Value 

Digesters   

Basin 1N/1S Capacity @ 13.5’ SWD   95,900 gallons 

Basin 2N/2S Capacity @ 13.5’ SWD   191,900 gallons 

Basin 3N/3S Capacity @ 13.5’ SWD   95,900 gallons 

Basin 4N/4S Capacity @ 13.5’ SWD   139,900 gallons 

Digester Freeboard  2.0 feet 

Basin 1N/1S Air Requirement  385 SCFM 

Basin 2N/2S Air Requirement  770 SCFM 

Basin 3N/3S Air Requirement  385 SCFM 

Basin 4N/4S Air Requirement  561 SCFM 

Decanter Type  4-inch Telescoping Valves 

 Biosolids Transfer Basins   

Basin Volume    37,310 gallons 

 Pump Type  Submersible Non-clog 

Number of Pumps     4 

 Capacity Biosolids Transfer Pump      288 gpm @ 24.8 feet TDH 

Hp Biosolids Transfer Pump     5 

Blowers Type   Rotary Positive Displacement 

Speed   Variable 

Number   6 total  

Decibel Level Outside of Sound Enclosure  80 dB 

 Interior Digester Basins - Power    3 @ 20 HP each 

Interior Digester Basins - Capacity  457 SCFM @ 4.9 psi 

Exterior Digester Basins - Power    3 @ 50 HP each 

Exterior Digester Basins - Capacity  1,565 SCFM @ 5.03 psi 
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Biosolids Dewatering Press Feed Pumps   

 Pump Type  Rotary Lobe 

Number of Pumps     2 

 Capacity Biosolids Transfer Pump      150 gpm @ 25 feet TDH 

Hp Biosolids Transfer Pump     TBD 

Biosolids Dewatering Press   

Type  Screw Press 

Motor Size   5 HP 

Capacity  55 gpm @ 2% solids 

Cake Solids Content  12-16% 

Size  550 lbs/hr (6.6 tons/day) 

Polymer Feed Pump Capacity  To be determined 

Polymer Feed Pump Hp  To be determined 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 3.9 

Subject: Process Area 100 

 PLANT SITE FACILITIES 

Date: September 25, 2015 

Prepared By: Ryan Quigley, P.E. 
  

 

PURPOSE AND SCOPE 

This section provides information regarding the physical nature and general layout of the 

existing wastewater treatment plant site and site modifications required for the planned 

wastewater system improvements.  Items of discussion include the following: 

1. Site Description 

2. Site Access 

3. Site Drainage 

4. Yard Piping 

5. Plant Utilities 

6. Landscaping and Fencing 

7. Design Issues Yet to be Resolved 

 

ASSOCIATED SECTIONS 

The following table directs the reader to sections of the report that are related to this section: 

Section Title Remarks 

2.3 Hydraulic Profile Graphic representation illustrating relationship 
between process areas and site elevations. 

3.0 Specific Process 
Design 

Describes new processes areas to be located on 
the existing plant site. 

5.4 Electrical   Describes modifications to the existing plant 
electrical systems. 
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PLANS 

The 11” x 17” 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.  The C100 series 

drawings illustrate the planned improvements intended for the existing site. 

 

SITE DESCRIPTION 

Existing 

The existing treatment plant site is located off of Stearns lane, approximately 900 feet north 

of Highway 138.  A chain link fence surrounds the facility; there is a double wide swinging 

gate on the west side of the property that provides access from Stearns Lane.  A paved access 

roadway connects the paved plant parking/access area to Stearns Lane.  The lay of the land is 

characterized by a gentle slope to the west. 

 

The existing wastewater treatment plant property is approximately 5.7 acres (500’ x 500’), 

excluding the access roadway.  Of the 5.7 acres, the existing wastewater treatment plant takes 

up an area of 2.5 acres.  This area is fully fenced and is a combination of treatment buildings, 

pavement, and lawn areas.  A two acre section to the north and east of the existing treatment 

facility has been left undeveloped for future expansion.   

 

The Sutherlin wastewater treatment plant was constructed in 1977 as a complete mix, 

activated sludge, secondary treatment facility.  The style of plant is commonly referred to as 

a donut-type packaged plant, comprised of a central clarifier with aeration and digester 

chambers around the perimeter of the donut.  Constructed between the two treatment units is 

a combination control building and housing for equipment and supplies related to the 

wastewater treatment plant.  A second structure to the west of the donut units houses a sand 

filter, gas chlorine disinfection system, and laboratory.  An addition to this building, which 

included offices, meeting/break room, and storage was completed in 2000.  In 1995, a rotary 

drum screen and ISCO flow meter were installed.  Other improvements include the 

replacement of RAS and sludge pumps. 
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Improvements 

The planned improvements for the treatment site include modifying the existing mechanical 

screening facility and the construction of a sequencing batch reactor (SBR) facility with an 

associated headworks.  In conjunction with the construction of the SBR, additional new 

facilities to be constructed on the existing site include an influent pump station, tertiary filter, 

ultraviolet disinfection system, a dewatered biosolids storage facility, a new control/electrical 

building and an equipment shop.   

 

Modifications to the existing structures will be required to complete all of the planned 

improvements to the existing treatment plant.  The planned modifications include: converting 

the existing donut plants to aerobic digesters, adding access stairs to the influent screening 

structure, and raising the floor level in the existing filter building to accommodate a biosolids 

dewatering screw press. The new construction will require that the two existing garage 

buildings be removed. 

 

A 1/3 acre portion of the 2 acre undeveloped area will be used for the new control building 

and equipment shop.  The development of this area, located to the north of the donut units, 

will require the removal of an excavation stockpile that was left over from the original 

wastewater treatment plant construction.  The existing fence on the east property line will 

have to be removed for this work and rerouted to enclose the new structures. 

 

Limitations and Constraints 

Site constraints regarding new construction include the requirement to meet specific 

elevations in the existing digesters and effluent discharge line, providing sufficient vehicle 

clearance between new and existing structures, routing underground conduits and piping in 

such a manner as to avoid existing underground utilities, and geotechnical concerns. 

 

A geotechnical investigation of the wastewater treatment plant site, completed by Foundation 

Engineering, Inc., dated August 5, 2015, revealed construction concerns in two specific 

areas; the SBR site and the influent pump station site. The SBR site was found to have soft 

silts underlying a ten feet section of stiff to very stiff clay.  The analysis discussed in the 
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study indicates a total settlement of six to seven inches could occur due to SBR basin loads 

and that a preload or surcharge could be placed over the planned SBR location to induce 

settlement prior to construction.  Preloading consists of placing imported fill weighing as 

much as the anticipated SBR, while a surcharge involves placing fill weighing more than the 

anticipated SRB load. The surcharge would induce the settlement more quickly relative to the 

preload, thereby reducing the length of time the fill would need to be in place.  At the time of 

this report, the City is working on plans to place a surcharge load on the site in the spring of 

2016.   

 

The influent pump station will require an excavation depth of 18 to 20 feet.  Due to poor soil 

conditions and the presence of year round groundwater, the study notes that an open 

excavation will not be practical.  Full depth shoring and dewatering will be required, even 

during summer construction.  The bottom of the excavation will likely extend to within two 

to four feet of the bedrock surface (found at 22 feet below the surface), providing limited, if 

any, fixity of the sheet pile tips. As a result, internal bracing will be required. A tied-back 

shoring system is not recommended at this site due to the soft and/or loose soil conditions 

below seven feet and the elevated water table, and minimal penetration of the sheet pile tips. 

 

SITE ACCESS 

Access to the plant site will be maintained through gates located on the west side of the plant, 

via an existing 24’ wide paved access road from Stearns Lane.  The asphalt access is in poor 

shape and in need of repaving.  Reconstruction of the roadway will be completed toward the 

end of the overall project.  Along with the roadway reconstruction, the concrete curbed bulb-

out, next to the entrance gate, will be removed and the area paved to better accommodate 

truck traffic into the site. 

 

Additional paved accesses will be provided to the grit removal equipment located on the west 

side of the SBR units, around the new influent pump station, and a looped 14 feet wide 

access road around the existing digester units.  A new paved parking area will be provided to 

serve the new control building and equipment shop. 
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Operator access around the new facility will consist of concrete sidewalks and aluminum 

stairways and gratings.  Concrete walkways will be constructed for access to equipment 

installed at finished grade including; the influent pump station, new influent screen stairway, 

influent sampler, and the UV disinfection system.  Walking on and around the SBR will 

require the installation of two stairways; one on the west side that will also access the 

headworks and one on the east side that will also access the tertiary filters.  Walkways and 

handrails at the top of the SBR tank walls and aluminum grating over open channels and 

basins will be provided.  Handrails will also be included for the elevated tertiary filter slab. 

 

SITE DRAINAGE 

On-site drainage is currently collected in catch basins that discharge to Cook Creek, running 

to the west along the south property line of the wastewater treatment plant property. These 

existing catch basins will be utilized as part of the remodel and will not be impacted.  The 

flap valves at the discharge points in Cook Creek will be replaced with new pinch valves.  

New construction will require the installation of catch basins or area drains, tied to the 

existing system, in the paved area adjacent to the new SBR basins, control building, 

equipment shop and UV disinfection system.  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 new or existing influent 

pump station wet wells. 

 

The area to the east of the existing donut treatment units will be impacted by the construction 

of the new 14 feet wide looped access roadway.  As a result, this new construction will 

include a drainage swale along the east side of the new plant, and the installation of new 

catch basins and storm drain pipe. 

 

YARD PIPING 

Yard piping, which is buried piping outside of structures and within the treatment plant 

fence, includes: aeration piping, waste activated sludge (WAS) piping, tank drain lines, 

potable water system piping, non-potable water (NPW) piping, sanitary sewer lines and 

laterals, storm drain piping, gravity outfall line to Calapooya Creek and the neighboring 
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farm, and effluent force main to the golf course and Ford’s Pond.  The referenced plans, 

specifically drawing C102, 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 in 

unused existing piping will be securely plugged before abandonment.  Any existing piping 

that sits under new structures will be protected with a concrete slurry.  

 

PLANT UTILITIES 

Sanitary Sewer 

Currently, an existing manhole located 25 feet west of the existing operations building 

receives sanitary flow from the existing filter building.  From this manhole, raw sewage 

flows to the existing influent wet well before being pumped to the plant headworks.  A 

second manhole on the 27” influent sewer main, located just upstream of the influent screen 

structure, receives sanitary flow from the building expansion that was completed in 2000.  

Flow from this manhole flows through the screens and to the influent wet well.   

 

The manhole located west of the operations building will continue to serve as the discharge 

point for the filter building but will also serve as the discharge point for the new 

electrical/control and shop buildings.  A new 8” sewer line will be extended from this 

manhole approximately 200 feet to the north, where new laterals will extend to serve the new 

buildings.   

 

Potable Water 

The treatment plant site receives potable water from the City distribution system.  An 8” AC 

water line extends from Highway 138 to the plant site within a 20 foot wide utility easement.  

The utility easement also covers the 27” influent raw sewage line.  The water line runs to a 

pressure reducing valve vault, located north of the existing influent screen basin.  This vault 

will have to be relocated due to conflicts with the new influent pump station.  The existing 

potable water connection will remain; however, additional piping will be placed as required 
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to provide potable water to the new control building, equipment shop and other site locations 

as required. 

 

Non-potable Water 

Non-potable water (NPW) will be used from the existing irrigation holding tank.  A NPW 

pump station will be constructed with the irrigation tank serving as the wet well.  NPW will 

be pumped from the storage reservoir to locations around the plant site.   

 

The NPW pump station will have a single control panel with starters, motor protection, 

meters, operators, and two redundant submersible pumps.  The demand for NPW will be 

intermittent and variable.  Consequently, control will be based on pressure provided by a 

hydropneumatic pressure tank.  Water level in the irrigation holding tank will be indicated by 

a level transducer and NPW usage will be monitored by means of a magnetic flow meter. 

 

There will be approximately fifteen utility stations located around the site; these utility 

stations will be used for a variety of wash down operations and will deliver water with a 

pressure between 65 and 75 psi.  Additional NPW will be required for the operation of the 

influent screens, grit removal system, a re-use tanker loading station, and operations 

regarding sludge handling and dewatering.  Distribution piping for the NPW system will 

range in size from 1” to 3” and will be either HDPE or PVC pipe. 

 

Telephone 

The existing communications system will be modified as required to meet the requirements 

of the new facility. 

 

Power 

A new electrical service and stand by generator will be provided for all of the new facilities, 

while the existing power service and distribution system will be used for the existing 

facilities.  Modifications to the existing distribution system will be made as necessary and the 

existing standby generator will be replaced.  Refer to Section 5.4 Electrical for information 

specific to this topic. 
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LANDSCAPING AND FENCING 

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 and planted with small shrubs.  Drainage swales will also be seeded and maintained as 

grassy swales. 

 

Upon completion of the treatment plant improvements, a new chain link fence will be erected 

along the west property line.  Existing fencing damaged during construction will be replaced 

and new fencing will be provided to ensure total site enclosure.  A new automatic gate will 

be installed at the entrance to the plant facility. 

 

DESIGN ISSUES YET TO BE RESOLVED 

• Location of construction stockpiles and waste piles. 

• On-site excavation and disposal quantities. 

• Non-potable water system routing. 

• New storm drain system layout and sizing. 

• Sewer system extension invert elevations. 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 3.10 

Subject: Pump Station Design (Process Area 1400) 

 EVERETT AVENUE PUMP STATION 

Date: October 8, 2015 

Prepared By: Ryan H. Quigley, P.E. 
  

 

BACKGROUND AND PURPOSE 

This station is located in the southwest corner of Subbasin N near the intersection of Front 

Street and Everett Street.  The pump station collects flows from Subbasin N through 

Subbasin Z and transmits flows to Subbasin M through a 10-inch diameter, 890-feet long CI 

pressure main.  The pump station handles half of the total wastewater flows for the City of 

Sutherlin. 

 

The pump station was evaluated in the Everett Avenue Pump Station and Force Main 

Evaluation Study (Dyer 2010) and it was recommended that a new pump station be 

constructed directly adjacent to the existing pump station.  This recommendation was based 

on pump maintenance and capacity issues discussed in this section. 

 

The pump station was reconstructed in 1978 and additional improvements were completed in 

2012 as the Everett Avenue Pump Station – Phase 1 Improvements project.  The 2012 

improvements included; the installation of a channel grinder inside a new combined influent 

manhole and the installation of a new effluent flow meter.  The 2012 improvements, 

specifically the grinder installation, made significant improvements to the maintenance issues 

at the pump station.  Prior to this work, weekly maintenance at the pump station was required 

to return clogged pumps back to service.    
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The pump station is supported by a 125 kW Kohler generator with a 150 amp breaker for 

current use and a 400 amp breaker for future use; it is located outside, just north of the 

building. 

 

Flow data collected since the installation of the flow meter show that Pump No. 1 has a 

capacity of ±800 gpm and Pumps No 2 & 3 have capacities of ±1,250 gpm each.  Although 

pump operation has been improved, the pump station is still undersized and during high flow 

events, the station is unable to pump all of the influent sewage, which has caused overflows 

in the past.  Furthermore, the pumps are relatively old and the City is no longer able to find 

parts to repair the pumps. 

 

Other deficiencies at the pump station include; old vacuum canisters that are no longer 

supported, grease issues, and control and alarm deficiencies.  The receiving gravity sewer 

lines have been known to surcharge during pump operation.  Manhole numbers O7, M7, M17 

and M18 commonly overflow during periods of high ground water and heavy rain.  These 

overflows have been documented in correspondence to DEQ.  To address these and the above 

capacity issues, this section will provide information regarding the general design of a new 

pump station constructed adjacent to the existing Everett Avenue Pump Station. 

 

SCHEMATICS AND PLANS 

The 11” x 17” drawing set that accompanies this report includes plan sheets that illustrate the 

schematics and plans associated with this pump station improvement project.  Refer to the 

1400 series drawings which illustrate the new Everett Avenue Pump Station. 

 

DESIGN CRITERIA 

Everett Avenue Pump Station will be designed to meet the following criteria: 

A. The Oregon Department of Environmental Quality defines a pump station’s capacity 

as the pumping capacity of the pump station with the largest pump out of service.  To 

meet the flow conditions of the pump station, the pump station must have a capacity 

of 2,430 gallons per minute (gpm), which is the half of the projected peak day 

average flow (PDAF5) as listed in the City of Sutherlin Waste Water Facilities Plan 
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Amendment (Dyer 2013) for the design year 2037.  In addition to meeting the peak 

flows, the pump station must also be designed to handle 250 gpm, which is one half 

of the City’s average dry weather flows (ADWF) of 500 gpm.  Variable speed pump 

drives will be utilized during times of low flows.  The pump station’s current and 

projected flows, based on the Wastewater Facilities Plan (Dyer, 2013) are presented 

below: 

Pump Station Flow, gpm 

  2012 ADWF 250 

  2012 AWWF 476 

  2012 PDAF5 1,934 

  2012 PIF 2,535 

  

  2037 ADWF 368 

  2037 AWWF 698 

  2037 PDAF5 2,430 

  2037 PIF 3,055 

 

B. Velocity in the pump discharge piping should be maintained between 3 and 10 fps. 

Velocities less than 3 fps induce settling of solids within the pipeline, while velocities 

over 10 fps generate excessive headloss within the pipe.  The capacity of the 

downstream gravity sewer should be sized to meet the pump capacity without 

surcharging. 

C. Wet wells should be designed to prevent the accumulation of solids and should 

provide features that simplify cleaning when needed.   

D. A geotechnical investigation of the pump station site, completed by Foundation 

Engineering, Inc., dated August 5, 2015, covered wet well construction requirements. 

It is anticipate open cuts will not be practical due to the presence of existing 

structures and pavements. A slide rail or other internally braced shoring system will 

be necessary and should be practical at the site. Rock excavation will also be required 

as there is a presence of strong to very strong sandstone from ±12.5 feet to the bottom 

of the wet well excavation (estimated to be ±18 to 20 feet deep). 
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SYSTEM DESCRIPTION 

A. Pump Selection 

1. The new pump station will be a triplex submersible pump station.  The 

hydraulic capacity of the pump station will be sized to handle a peak flow of 

2,430 gpm, which are the projected peak daily flows at the pump station in 

2037.  The pumps at the station will be rated at 60 HP, operate at 1770 rpm, 

and be rated to move 1,925 gpm at 68 feet TDH with one pump in operation 

and 2,500 gpm at 98 feet TDH with two pumps in operation.  The pumps will 

operate on three-phase, 480-volt power.  The pumps will be equipped with 

variable frequency drives (VFDs) to operate the motors at variable speeds 

depending on the incoming flowrate to the pump station. Head loss 

calculations and pump curves at located at the end of this section. 

2. With the pump station sized to meet peak daily flows, the flow difference 

between the peak daily flow and the peak instantaneous flows will be stored in 

the collection system.  The difference in the peak instantaneous flow of 3,055 

gpm and peak daily flow of 2,430 is 625 gpm.  Basin O, adjacent to the pump 

station, has approximately 48,000 gallons of available storage in the 15-inch 

sewer mains.  This provides 76 minutes of storage during peak instantaneous 

flow conditions.  

B. Wet Well 

 1. The wet well will be 10 feet in diameter and 21 feet deep. 

2. Based on the 10 feet diameter wet well and the pump selection discussed 

above, the pumps will see a cycle times of 70 minutes (< 1 start per hour) at 

peak daily flow and 9 minutes (7 starts per hour) at average dry weather flow. 

C. Force Main 

1. The design of the pump station is based on the extension of the existing 

effluent force main, which will change the discharge point from manhole M18 

on Oak St. to manhole L5 on Miller St.  The new force main will utilize 750 

lineal feet of the existing 10-inch diameter cast iron force main and ±2,750 

linear feet of new 12-inch diameter ductile iron pipe.  The 12-inch pipe will be 

connected to the existing 10-inch cast iron line at the intersection of Oak St 
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and Central Ave. and be installed to the manhole on Miller St.  At the current 

ADWF of 250 gpm at the pump station, the detention time in the force main 

will be 77 minutes and at the 2037 ADWF of 368 gpm at the pump station the 

detention time will be 52 minutes.  

2. The proposed routing in Central Ave. was reviewed on site with Oregon 

Department of Transportation (ODOT) on September 9, 2015.  ODOT’s 

representative (Dave Wells, Permit Specialist) agreed that installing the force 

main in the east bound lane, 4”-6” north of the existing curb would be 

acceptable to them.  The existing asphalt is in poor condition but the 

installation will require a 12-inch asphalt tee cut, providing an overall patch 

width of approximately 54 inches.  No other requirements or potential 

problems where noted by ODOT at the time of the meeting. 

D. Access 

1. Vehicle access to the pump station will be through the existing gate, off of 

Everett Avenue.  The existing fence will be expanded to enclose the new wet 

well and valve vault.      

2. Access to the new wet well and valve vault will be through locking aluminum 

hatch doors.   Each door will be hydraulically assisted for easy opening and 

closing. A concrete pad and curb will be placed around the valve vault and 

wet well to provide spill protection from the surrounding gravel areas. 

E. Safety 

Safety gratings will be provided under the wet well hatch to prevent workers from 

falling into the structure.    

F. Overflow 

The sewage overflow point for the Everett Avenue Pump Station is the manhole 

located on Valley Court.  If backup power or equipment were to fail, drainage would 

eventually flow into the City’s storm drain system, which discharges to Sutherlin 

Creek. 

G. Potable Water 

Potable water is available at the site.  The water service for site is located in the alley, 

north of the site. 
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H. Backup Power 

A 125 kW Kohler generator with a 150 amp breaker for current use and a 400 amp 

breaker for future use was installed in 2013.  The generator is located outside, just 

north of the building.  The generator is fueled via a natural gas service on the site and 

has an automatic transfer switch.  The existing generator will be evaluated for use 

with the new pump station. 

I. Sanitary Sewer 

1. A new 18-inch gravity line will be extended from the grinder manhole, 

adjacent to Everett Avenue, to the new wet well location.  Approximately ten 

feet of 18-inch diameter PVC pipe was installed from this manhole, at the 

time of its construction, for use by the new pump station.  A concrete slurry 

fill was placed in the channel of the future 18-inch stub and will have to be 

removed.  The gravity line from this manhole to the existing station will be 

demolished and the channel within the manhole filled. 

2. A 12-inch diameter force main will be extended from the new pump station 

and connected to the existing 10-inch force main located in the alley, just 

north of the site. 

J. Flow Meter 

1. A 10-inch, NEMA-6 rated magnetic flow meter was installed as part of the 

Everett Ave. Pump Station Improvements – Phase 1 project.  The meter was 

installed in a vault, approximately 10 feet north of the existing pump building.  

Because of its location, near the building and adjacent to the generator, it will 

be difficult and costly to route the new force main through this location.  

2. The existing flow meter will be removed and reinstalled in the new 12-inch 

force main section between the new pump station and connection point in the 

alley.  The meter will be housed in a new water-tight, pre-cast concrete vault 

with traffic rated lid and access hatch. 

K. Landscaping and Fencing 

The site is currently part of a graveled parking area.  A concrete pad along with 

additional crushed rock will be placed around the new wet well and valve vault to 

prevent unwanted vegetation from growing in the access areas.  A curb will be placed 
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around the station to prevent vehicle access to the station.  The fencing will be 

expanded to enclose the new pump station wet well and vault. 

  

INSTRUMENTATION, CONTROL, AND MEASUREMENT 

Control of the pump station will be through a pump control panel installed in the existing 

Everett Ave. Pump Station building.  All alarms and operational data for the pump station 

will be transmitted to the City’s SCADA system.  Control of the wet well level will be 

through a submersible pressure transducer with mercury float switches for backup.   

 

DESIGN ISSUES YET TO BE RESOLVED 

1. New power service coordination 

2. Electrical loads 

3. Property acquisition 

4. Flow meter installation or relocation 

5. Odor control at pump station 

6. Hydrogen Sulfide control 

7. Evaluate size of 12-inch force main and replacement of a portion of the 10-

inch force main. 

 DESIGN DATA 

Parameter  Design Value 
Station/Pump Type:   Triplex Submersible/Variable Speed Non-Clog 

Pump Capacity:   1,925 gpm @ 68 feet TDH (one pump running) 
2,500 gpm @ 98 feet TDH (two pumps running) 

Pump HP, each   60 HP 
Level Control Type:   Pressure Transducer with Floats for backup 

Overflow Manhole, Elevation:   Valley Court MH, 512 feet 
Overflow Discharge Point:  Sutherlin Creek 

Average Time to Overflow - 2012:  36 min. @ ADWF; 19 min. @ AWWF 
Average Time to Overflow - 2037:  24 min. @ ADWF; 13 min. @ AWWF 

   
AUXILIARY POWER   

Type:  Connection for existing generator 
Output:  125 kW 

Fuel:  Natural Gas Service 
Alarm Telemetry:  SCADA 

EPA Class:  I 
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EXISTING FORCE MAIN   

Length:  920 feet 
Type:  10-inch cast iron (Existing) 

Profile:  Continuously Ascending 
Discharge:  Manhole M18 – east end of alley at Oak St. 

Air Release/Vacuum Release Valves:  None/None 
Average Detention Times:  15.0 min. @ 2012 ADWF; 10.2 min @ 2037 ADWF 

Sulfide Control:  None 
PROPOSED FORCE MAIN   

Length:  750 feet (exist. 10-inch) / 2,750 (new 12-inch) 
Type:  10-inch cast iron (existing) / 12-inch D.I. (new) 

Profile: 

 

Ascending to a high point near Pine St. (522.03’), then 
descending to a low point near Ash St. (517.39’), then 
ascending to a second high point at Miller St. (525.14’), 
and then descending down Miller St. to Manhole L5 
(515.0’). 

Discharge:  Manhole L5 – Miller St. 
Air Release/Vacuum Release Valves:  At pump station 

Average Detention Times:  76.8 min. @ 2012 ADWF; 52.2 min @ 2037 ADWF 
Sulfide Control:  None 

WET WELL   
Depth:  21 feet 

Inside Diameter:  10 feet 
Average Detention Time - 2012:  11.5 minutes with ADWF; 6.2 minutes with AWWF 

         Average Detention Time - 2037:  7.8 minutes with ADWF; 4.1 minutes with AWWF 
Average Pump Cycle Time  70.3 min @ 2012 PDAF (1,934 gpm) 

  9.4 min @ 2012 ADWF (250 gpm) 
   
ELEVATIONS   

Top of Wet Well:  516.0 feet 
Overflow Alarm:  511.5 feet 

I.E. Existing Gravity Sewer in 
Grinder Manhole:  501.92 feet 

Existing Force Main I.E.:  512.0 feet 
HWL Alarm:  501.7 feet 

Lag Pump On:  500.9 feet 
Lead Pump On:  499.9 feet 
All Pumps Off:  496.9 feet 

LWL Alarm:  496.4 feet 
Bottom of Wet Well:  495.0 feet 

 



City of Sutherlin
Everett Ave. Pump Station  - 146.38
Total Dynamic Head for new 12" Force Main

gpm cfs
10" Line         

(fps)
12" Line             

(fps)
10"                          
(ft)

12"                       
(ft)

500 1.11 2.04 1.42 24.0 2.1 1.7 27.8
600 1.34 2.45 1.70 24.0 2.9 2.4 29.3
700 1.56 2.86 1.99 24.0 3.9 3.1 31.0
800 1.78 3.27 2.27 24.0 4.9 4.0 33.0
900 2.01 3.68 2.55 24.0 6.2 5.0 35.1

1,000 2.23 4.09 2.84 24.0 7.5 6.1 37.5
1,100 2.45 4.50 3.12 24.0 8.9 7.2 40.1
1,200 2.67 4.90 3.41 24.0 10.5 8.5 43.0
1,300 2.90 5.31 3.69 24.0 12.1 9.8 46.0
1,400 3.12 5.72 3.97 24.0 13.9 11.3 49.2
1,500 3.34 6.13 4.26 24.0 15.8 12.8 52.7
1,600 3.56 6.54 4.54 24.0 17.8 14.4 56.3
1,700 3.79 6.95 4.83 24.0 20.0 16.2 60.1
1,800 4.01 7.36 5.11 24.0 22.2 18.0 64.1
1,900 4.23 7.77 5.39 24.0 24.5 19.9 68.4
2,000 4.46 8.17 5.68 24.0 27.0 21.8 72.8
2,100 4.68 8.58 5.96 24.0 29.5 23.9 77.4
2,200 4.90 8.99 6.24 24.0 32.2 26.0 82.2
2,300 5.12 9.40 6.53 24.0 34.9 28.3 87.2
2,400 5.35 9.81 6.81 24.0 37.8 30.6 92.4
2,500 5.57 10.22 7.10 24.0 40.7 33.0 97.7

10
100
750

12
140

2,750

July 23, 2015

TDH (ft)

Pipe Diameter (in)
Roughness Coefficient
Pipe Length (ft)

Pipe Friction lossVelocityFlow

Existing Force Main Segment                      
Everett to Oak

New Force Main Segment                              
Oak to Miller

Pipe Diameter (in)
Roughness Coefficient
Pipe Length (ft)

Static Head     
(ft)



Head

Efficiency
Total efficiency
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2  /  1 60 Hz 1250 US g.p.m. 97.7 ft 43.3 hp 2500 US g.p.m. 97.7 ft 86.6 hp 71.4 % 465 kWh/US MG 18 ft
2  /  1 55 Hz 1120 US g.p.m. 82.8 ft 32.9 hp 2230 US g.p.m. 82.8 ft 65.8 hp 71.1 % 396 kWh/US MG 15.4 ft
2  /  1 50 Hz 983 US g.p.m. 69.6 ft 24.5 hp 1970 US g.p.m. 69.6 ft 49 hp 70.7 % 336 kWh/US MG 13 ft
2  /  1 45 Hz 845 US g.p.m. 57.7 ft 17.6 hp 1690 US g.p.m. 57.7 ft 35.2 hp 70 % 286 kWh/US MG 10.8 ft
2  /  1 40 Hz 700 US g.p.m. 47.1 ft 12.1 hp 1400 US g.p.m. 47.1 ft 24.3 hp 68.8 % 245 kWh/US MG 8.71 ft
1  /  1 60 Hz 1930 US g.p.m. 68.1 ft 50.1 hp 1930 US g.p.m. 68.1 ft 50.1 hp 66.5 % 348 kWh/US MG 34.3 ft
1  /  1 55 Hz 1720 US g.p.m. 59 ft 38 hp 1720 US g.p.m. 59 ft 38 hp 67.6 % 297 kWh/US MG 28 ft
1  /  1 50 Hz 1510 US g.p.m. 50.9 ft 28.2 hp 1510 US g.p.m. 50.9 ft 28.2 hp 68.8 % 253 kWh/US MG 22.1 ft
1  /  1 45 Hz 1290 US g.p.m. 43.5 ft 20.2 hp 1290 US g.p.m. 43.5 ft 20.2 hp 70.3 % 216 kWh/US MG 16.6 ft
1  /  1 40 Hz 1050 US g.p.m. 37 ft 13.7 hp 1050 US g.p.m. 37 ft 13.7 hp 71.7 % 187 kWh/US MG 11.7 ft

Pumps 
running Specific  
/System Frequency Flow Head Shaft power Flow Head Shaft power Hyd eff. energy NPSHre
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Section 4 – Facilities Design 
 

This section discusses the findings of the geotechnical investigation, rehabilitation of the 

existing filter building and operations building and the new control building and shop 

building.  These facilities and geotechnical report, shown in the table below, are described in 

design memorandums that follow.  

 

Description 
Design 

Memorandum 
Number 

 
Process 

Number1 

Filter Building 4.1 200 

Operations Building 4.2 300 

Geotechnical Considerations 4.3  

New Control Building 4.4 400 

New Shop Building 4.5 500 
1These 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 Sutherlin 

 Wastewater System Improvements 

Section: 4.1 

Subject: Specific Process Area 200 

 FILTER BUILDING 

Date: October 15, 2015 

Prepared By: Ryan Quigley, P.E. 
  

 

PURPOSE 

The existing filter building will be modified to house a new biosolids dewatering screw 

press.  

 

ASSOCIATED SECTIONS 

The following table directs the reader to sections of the report that are related to the specific 

process area: 

Section Title Remarks 

2.3 Hydraulic Profile Graphic representation illustrating relationship 
between process areas and site elevations. 

2.4 Process Schematics Graphic representation of the process area in 
relation to the liquid and solids stream. 

3.6 Disinfection  Description of the effluent disinfection  

3.8 Biosolids Treatment Description of biosolids treatment and 
dewatering. 

4.4 New Control 
Building 

Description of the layout and use of the new 
control building. 

5.4 Electrical  Description of electrical components associated 
with the process area. 
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PROCESS SCHEMATICS AND PLANS 

A graphic description of the process may be found in the 11” x 17” drawing set that 

accompanies this report.  Refer to drawing D200 for information specific to the filter 

building modifications. 

 

BACKGROUND 

The main filter building is in good condition and comprises the chlorine gas system, tertiary 

filter, laboratory, and locker room.  The original building is approximately 3,500 sq. ft.  The 

building was expanded by approximately 1,000 sq. ft. in 2000 to include offices, a 

meeting/break room, and another restroom.  The building has multiple finished floor levels; 

±396.0 for the filter room and basement area, ±405.5 for the laboratory and chlorinator room, 

±402.5 for the gaseous chlorine cylinder room, and ±402.0 for the building expansion.  The 

surrounding finished grade is at elevation ±401.5.  The laboratory and locker room floor are 

connected by an open walkway that overlooks the filter room. 

 

The chlorine gas system utilizes two rooms in the southeast corner of the building.  The 

gaseous chlorine canisters are stored in a 144 sq. ft. room adjacent to a 90 sq. ft. chlorinator 

room.  At the time of this report, the City is in the design phase of a project to replace the gas 

chlorine system with a sodium hypochlorite disinfection system.  The new disinfection 

system will be housed in the same two rooms and will be utilized for disinfection during year 

round operation of the existing plant and during summer month flows after the plant 

upgrades are completed. 

 

The filter level of the building consists of an approximately 1,800 sq. ft. area that houses the 

existing tertiary filter and an approximately 700 sq. ft. area that extends below the laboratory 

and chlorine disinfection rooms.  The area beneath the laboratory and chlorine rooms houses 

an air compressor, building water heater, and influent potable water connection and backflow 

preventer.  The existing filter is a 26-feet diameter steel tank with three cells of sand filter 

media.  The filter is no longer functional and is not currently in use.  All of the filter piping 

and appurtenances remain intact.  The filter is feed by a 16-inch ductile iron line from the 

filter pumps located in the Operations building.  The influent line runs to an elevated splitter 
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box where flow splits to the three filter cells.  An 18-inch effluent ductile iron line runs from 

the filter to the existing irrigation tank.  A 20-inch backwash drain line runs from the filter to 

the existing influent wet well at a constant 1.3% slope.  A 6-inch blower line runs from the 

blowers located in the existing operations building to the filter.  

 

The existing laboratory is approximately 350 sq. ft.  Along with the laboratory area, the room 

houses a desk with plant SCADA computer and electrical panels.  The laboratory is 

functional for the existing plant but lacks adequate space and is need of upgrading. 

 

The locker room is approximately 150 sq. ft. and consists of a shower, toilet, sink and locker 

area with four lockers and a bench.  The locker room is functional and can be used without 

any necessary upgrades. 

 

SYSTEM DESCRIPTION 

With modifications, the filter building will be utilized during the operation of the new 

wastewater treatment plant.   The modifications include the moving the existing laboratory to 

the new control building to free up needed storage space and altering the existing filter area 

to accommodate a new biosolids dewatering screw press. 

 

In order to use the existing filter area for biosolids dewatering, the filter, splitter box, and 

above grade piping will be removed and the floor level in the filter area will be raised by 

approximately six feet, to elevation ±402.00.  The additional floor height brings the floor up 

to match the surrounding exterior grade and is necessary to accommodate the dewatered 

biosolid discharge conveyor system and to provide a new equipment access from outside of 

the building. 

 

All other building functions will be unchanged. 

 

New Floor Slab 

Raising the existing floor slab requires the construction of a concrete retaining wall between 

the basement area beneath the laboratory level and the open filter area.  Compacted crushed 
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rock will be placed between the retaining wall and the concrete filter area walls to within 8 

inches of the finished floor elevation and a new 8-inch, reinforced concrete floor slab will be 

installed on top of the crushed rock.  New staircases will be constructed from the open 

walkway on the laboratory level to the new filter area floor and from the filter area to the 

basement area below the laboratory. 

 

Piping 

The existing 20” diameter backwash drain line will be used to drain pressate and wash water 

back to the existing influent pump station wet well.  All other existing piping not used will be 

abandoned in place by cutting and capping with concrete below finished grade.   

 

Digested Biosolid Cake Discharge 

Dewatered biosolid cake will be delivered by the screw press conveyor system to a new 

holding area to the north of and adjacent to the existing filter building.  Two discharge bays 

will be provided; one for short term storage of the cake and the second for discharge into a 

dumpster or spreader truck.  The bays will consist of a new 8 inch concrete slab at the 

existing finished grade of ±401.5.  A roof system to protect the cake from weather and to 

support the conveyor system will be constructed over the new slab. 

 

Access 

A new overhead door will be installed in the building’s exterior wall on the west side of the 

filter area.  The door will provide access for the installation of the new screw press 

equipment and maintenance access to the equipment during operation. 

 

Water Service 

The new screw press requires a potable water service for the polymer makedown system.  

The existing potable water system within the filter building will be tapped and a new service 

line installed to the equipment connection point. 
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Laboratory 

A laboratory will be constructed in the new control building.  The new lab will be sized and 

equipped to meet the needs of the new facility.  Any usable equipment will be relocated to 

the new laboratory.  The existing laboratory space will be used as a storage room. 

 

Disinfection 

At the time of this report, the City is in the design phase of a project to replace the existing 

gas chlorine disinfection system with a sodium hypochlorite disinfection system.  The new 

disinfection system will be housed in the same two rooms in the filter building and will be 

utilized for disinfection during summer month flows. 

 

DESIGN ISSUES YET TO BE RESOLVED 

• Dewatering screw press layout. 

• Structural design of new floor slab and access. 

• Structural design of new overhead door installation. 

• Structural design of roof system for dewatered biosolids storage area. 

• Lab equipment to be relocated. 

• Electrical service for new dewatering equipment. 

• Potable water service materials and routing. 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 4.2 

Subject: Specific Process Area 300 

 OPERATIONS BUILDING 

Date: October 15, 2015 

Prepared By: Ryan Quigley, P.E. 
  

 

PURPOSE 

The existing operations building will be modified to house new irrigation pumps, inner circle 

aerobic digester blower systems, and a new plant pump station.  

 

ASSOCIATED SECTIONS 

The following table directs the reader to sections of the report that are related to the specific 

process area: 

Section Title Remarks 

2.3 Hydraulic Profile Graphic representation illustrating relationship 
between process areas and site elevations. 

2.4 Process Schematics Graphic representation of the process area in 
relation to the liquid and solids stream. 

3.3 Headworks Grit and 
Flow Splitting 

Description of the grit removal and flow 
splitting systems  

3.8 Biosolids Treatment Description of biosolids treatment and 
dewatering. 

4.4 New Control 
Building 

Description of the layout and use of the new 
control building. 

5.4 Electrical  Description of electrical components associated 
with the process area. 

 

PROCESS SCHEMATICS AND PLANS 

Refer to drawing D300 for information specific to the operations building modifications. 
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BACKGROUND 

The existing operations building sits between the two existing donut treatment units.  The 

building is in good condition and includes pump, blower, and generator rooms on the main 

level, which is approximately 1,930 sq. ft. and has a finished floor elevation of ±404.5.  

Above the main level is the plant headworks and grit separator at approximate elevation 

±413.70.  Below the main level is the influent pump station wet well, which has a bottom 

floor elevation of approximately ±381.5.   The main floor elevation matches the top of wall 

elevation of the donut treatment units and access to walkways over the units is provided from 

several doors in the building. 

 

The west area of the pump room is approximately 600 sq. ft. and houses the plant’s four 

influent pumps.  The east area of the pump room is approximately 700 sq. ft. and houses the 

two scum pumps, three tertiary filter feed pumps, two return activated sludge (RAS) pumps, 

three golf course irrigation feed pumps, associated piping and valving, all related control and 

electrical panels and two waste activated sludge (WAS) pumps. 

 

The 320 sq. ft. blower room contains three blowers that provide air to the donut treatment 

units and the tertiary filter.  However, the tertiary filter is no longer in operation and does not 

require the air service.  To the south of the blower room is the 320 sq. ft. generator room, 

which houses one diesel, standby generator rated for 350 kW.  Access to the blower and 

generator rooms is limited to one three foot wide man door to each room.  This makes 

maintenance access difficult and requires the operators to remove the exterior wall louvers to 

take in or remove large pieces of equipment.  The louvers are large, heavy, and difficult to 

remove. 

 

The headworks listed above are an open channel system that includes a grit removal system, 

comminutor, removable bar screens, Parshall flume, and splitter box.  The grit removal 

system does not perform its function due to an inoperative grit auger and only acts as a debris 

catcher.  The motor is left running to keep grit in suspension, even though the unit does not 

remove grit from the process.  From the grit removal system, raw sewage flows through the 

comminutor and bar screen to the Parshall flume.  A manual bypass channel around the 
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comminutor includes a second bar screen but the screen has bar spacing too far apart for 

effective removal of rags and other debris.   Influent flow is measured at the Parshall flume 

before a flow splitter directs flow to the two treatment units.  There is inadequate flow 

control to either of the treatment units making it difficult to maintain a matching biological 

community in each treatment train. 

 

The building does have a major issue with respect to the pump building space below the 

pump room floor, which is not readily accessible, safe or suitable for rehabilitation.  A large 

number of valves and the pump suction and discharge pipes are located in this crawl space, 

which is only accessible through a 3-foot by 3-foot side access door.  The space is excavated 

below the grade of the surrounding ground and is simply a pit without walls or a floor.  With 

the ground water in this region within three to four feet of the surface, the groundwater in the 

space cannot be controlled.  This makes access to valves difficult or impossible as some of 

the valves are typically submerged and the area is classified as a confined space.  Plant crews 

have rigged board catwalks to get to some of the valves but electrical or heavy equipment 

cannot be brought into the space.  This area presents one of the greatest challenges to the 

continued use of pumps in their present location and configuration.   

 

SYSTEM DESCRIPTION 

The operations building will be used during operation of the upgraded treatment facility.  The 

building will not be altered structurally but process equipment will be removed or replaced. 

 

Pumps 

The existing influent, scum, filter feed, and RAS pumps and all associated piping and valving 

will be removed.  Abandoned pipes will be cut at floor level and filled with concrete.   

Concrete pump and equipment pads will be removed to provide a smooth finished floor in 

the pump area. 

 

The existing irrigation pumps consist of three vertical turbine pumps; one 20 HP pump rated 

for 450 gpm and two 50 HP pumps rated for 1,200 gpm.  These pumps will be replaced with 
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pumps of similar size and capacity and continue to pump reuse water to the golf course and 

include and a new discharge point at Ford’s Pond. 

 

Blower Room 

The existing blowers will be removed and replaced with blowers sized to feed the two inner 

aerobic digester basins.  The new blowers will utilize the existing 6-inch air piping that runs 

to each donut unit.  The blower line that feeds the existing sand filter in the filter building 

will be abandoned in place.  Additionally, equipment access will be improved to the blower 

room by replacing the existing wall louvers with hinged louvers for easier access with one 

person.  Modifications to the blower room will not be made until the new treatment facility is 

placed on line. 

 

Generator Room 

The existing generator will be removed and replaced for standby power for the equipment 

located in the operations building.  Equipment access will be improved to the generator room 

by replacing the existing wall louvers with hinged louvers for easier access with one person.  

Modifications to the generator room will not be made until the new treatment facility is 

placed on line. 

 

Headworks 

The equipment associated with the existing headworks will be abandoned in place.  The new 

headworks will be installed in conjunction with the new SBR construction. 

 

Access 

Access into the building and from the building to the walkways above the aerobic digesters 

will be maintained. 
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Plant Pump Station 

The existing influent pumps, which pump wastewater from the current influent wet well to 

the current headworks, will be removed and replaced with a submersible pump system that 

will deliver sewage and other waste streams from the existing influent wet well to the new 

influent pump station wet well. 

 

DESIGN ISSUES YET TO BE RESOLVED 

• Electrical modifications. 

• Selection of irrigation pumps. 

• Headworks equipment removal. 

• Crawl space piping removal. 

• Blower/Generator room louver modification design. 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 4.3 

Subject: Process Area 100 

 GEOTECHNICAL CONSIDERATIONS 

Date: October 26, 2015 

Prepared By: Ryan Quigley, P.E. 
  

 

INTRODUCTION 

During late May 2015, Foundation Engineering, Inc. conducted field explorations of the 

Wastewater Treatment Plant (WWTP) and Everett Avenue Pump Station project sites.   

 

In August 2015, our office received a Geotechnical Report and Seismic Hazard Study 

discussing the field investigation, analysis, geotechnical design criteria, and construction 

recommendations.  This section summarizes major points of the report. 

 

The areas of discussion are the following: 

1. Site conditions. 

2. Subsurface conditions. 

3. Geotechnical design and construction recommendations. 

 

ASSOCIATED SECTIONS 

The following table directs the reader to sections of the report that are related to this section: 

 

Section Title Remarks 

3.9 Plant Site Facilities  Presentation of the physical layout of the 
Treatment Plant site. 

3.10 Everett Avenue 
Pump Station 

Presentation of the physical layout of the Everett 
Avenue Pump Station site. 
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PLANS AND SCHEMATICS 

The 11” x 17” drawing set that accompanies this report contains a graphic description of the 

plant site.  Please refer to the drawing labeled C100 in the drawing set for the WWTP and the 

drawing labeled D and M1400 for the Everett Avenue Pump Station. 

 

SITE AND SUBSURFACE CONDITIONS 

Plant Site 

The existing WWTP property is approximately 5.7 acres.  Of the 5.7 acres, the existing 

wastewater treatment plant takes up an area of 2.5 acres.  This area is fully fenced and is a 

combination of treatment buildings, pavement, and lawn areas.  A 2-acre section to the north 

and east of the existing treatment facility has been left undeveloped for future expansion.  

The lay of the land is characterized by a gentle slope to the west, with surface elevations 

ranging from 399.0 to 401.0. 

 

Three exploratory boreholes (BH-1 through BH-3) were completed at the WWTP site on 

May 18 and 19, 2015. The borings were drilled using a CME-55, truck-mounted drill rig with 

mud-rotary drilling techniques. Following completion of BH-2, BH-2b was drilled adjacent 

to BH-2 to recover an additional Shelby tube sample from ±13 to 15 feet for consolidation 

testing.  In addition to the boreholes, four test pits (TP-1 through TP-4) were dug using a 

track-mounted excavator on May 20, 2015.  The borings and test pits are summarized as 

follows: 

 

A. BH1 – Located near southeast corner of the proposed SBR basins.  BH1 was drilled 

to a depth of 27.8 feet and encountered medium stiff to stiff, high plasticity clay to ±9 

to 10 feet. The clay is underlain by soft, medium to high plasticity clayey silt to ±12 

feet, followed by very soft sandy silt to very loose silty sand. Medium dense gravel 

was encountered at ±17 feet.  The gravel is underlain by a thin layer of residual soils 

(very stiff to hard clayey silt), followed by weak (R2) sandstone of the Tenmile 

Formation from ±25 feet (±El. 375.0) to ±27.8 feet (±El.372.3, the bottom of the 

boring).  
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B. BH2 – Located near the center of the proposed SBR basins.  BH2 was drilled to a 

depth of 25.8 feet and encountered medium stiff to stiff, high plasticity clay to ±9 to 

10 feet. The clay is underlain by soft, medium to high plasticity clayey silt to ±12 

feet, followed by very soft sandy silt to very loose silty sand. Loose to very loose 

sandy gravel to gravelly sand was encountered from ±20.5 to 22.0 feet.  The gravels 

are underlain by weak (R2) sandstone from ±22 feet (±El. 377.5) to ±25.3 feet (±El. 

374.2, the bottom of the boring). 

C. BH3 – Located at the proposed influent pump station.  BH3 was drilled to a depth of 

30 feet and encountered stiff, high plasticity clay to ±7 feet. The clay is underlain by 

soft sandy silt to ±10.5 feet, followed by very loose silty sand to ±15.5 feet. Medium 

dense sand with trace to some silt was encountered from ±15.5 to 18 feet. The sand is 

underlain by medium dense sandy gravel to ±22.5 feet. Bedrock consisting of very 

weak to weak (R1 to R2) interbedded siltstone and weak (R2) sandstone of the 

Tenmile Formation was encountered from ±25.0 feet (±El. 375.1) to ±30.0 feet (±El. 

370.1, the limits of exploration). 

D. TP1 – Located at the south end of the proposed SBR basins.  TP1 was dug to a depth 

of 8.5 feet and encountered ±1.5 to 2 feet of fill followed by stiff to very stiff, high 

plasticity clay. The clay extended to the bottom of the excavation, becoming medium 

to high plasticity with some sand below ±7 feet.  

E. TP2 – Located at the east end of the proposed SBR basins.  TP2 was dug to a depth of 

9 feet and encountered stiff to very stiff high plasticity clay to the bottom of the 

excavation. 

F. TP3 – Located at the center of the proposed SBR basins.  TP3 was dug to a depth of 

12 feet and encountered stiff to very stiff high plasticity clay to a depth of 10 feet, 

very stiff, low to medium plasticity silt with some sand between 10 and 11.5 feet, 

followed by soft to medium stiff sandy silt to the bottom of the excavation. 

G. TP4 – Located near the proposed ultraviolet (UV) System.  TP4 was dug to a depth of 

11.5 feet and encountered ±1.5 to 2 feet of fill followed by stiff to very stiff, high 

plasticity clay. The clay extended to ±11 feet and is underlain by soft to medium stiff, 

medium to high plasticity clayey silt extending to the bottom of the excavation. 
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During the field investigation in late summer, groundwater was found approximately 7.5 to 

9.5 feet below the surface. 

 

Everett Avenue Pump Station Site 

This pump station is located near the intersection of Front Street and Everett Avenue.  The 

site houses the existing pump station building and wet well below and an exterior standby 

generator.  The site is fully fenced and consists mostly of a crushed rock surface.  The ground 

surface is relatively flat at an elevation of approximately 514.0.  The proposed pump station 

will be constructed directly west of the existing pump station building. 

 

One boring (BH-4) at the proposed pump station was completed on May 19, 2015 using the 

same CME-55, truck-mounted drill rig.  The boring is summarized as follows: 

 

A. BH4 – Located adjacent to the existing Everett Avenue Pump Station building.  BH4 

was drilled to a depth of 30 feet. The ground surface is covered with ±6 inches of 

crushed rock (parking lot fill). The fill is underlain by medium stiff, medium to high 

plasticity clay to ±5 feet, followed by medium stiff to stiff, high plasticity clayey silt 

with some sand to ±7 feet. The clayey silt is underlain by dense to very dense sandy 

gravel to ±12.5 feet. Weak (R2) sandstone and interbeds of very weak to weak (R1 to 

R2) siltstone extend from ±12.5 to 30 feet. 

 

DESIGN AND CONSTRUCTION RECOMMENDATIONS 

The following general recommendations were made for the proposed structures: 

A. Settlement 

1. Total settlement of ±6 to 7 inches could occur due to SBR basin loads.  

Preload or surcharge loading is recommended for the SBR basin location.  A 

surcharge load in the SBR basin area at 23-feet in total height would induce 

the bulk of the anticipated settlement in ±3-6 months.  Detailed site 

preparation and fill requirements for the preloading can be found in the 

geotechnical report.  At the time of this report, the City is planning to place a 

surcharge load for the SBR basins in the spring of 2016. 
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2. The foundation loads for the UV facility is expected to be relatively light. This 

structure is expected to be underlain by stiff to very stiff clay. Therefore, the 

total and differential settlement of the foundations should be less than 1-inch.  

These values are predicated on the site preparation and foundation design 

recommendations provided in the geotechnical report. 

 

B. Shoring and Dewatering 

1. An excavation depth of ±18 to 20 feet is anticipated for the construction of the 

influent pump station wet well.  An open excavation will not be practical due 

to the soft ground conditions below ±7 feet and the presence of loose sand and 

an elevated ground water level.  Therefore, it should be assumed full-depth 

shoring and dewatering will be required and the most practical shoring option 

will be an internally-braced sheet pile cofferdam. 

2. Open cuts will not be practical at the Everett Avenue Pump Station site due to 

the presence of existing structures and pavements. A slide rail or other 

internally braced shoring system should be practical at this site. Contractors 

should be aware of the presence of strong to very strong sandstone from ±12.5 

feet to the bottom of the wet well excavation (estimated to be ±18 to 20 feet 

deep). 

3. Lateral earth pressures for shoring design, using an average moist unit weight 

of 100 pcf at the WWTP and 130 pcf at the Everett Avenue site, are detailed 

in the geotechnical report. 

C. Lateral Earth Pressure (Permanent Structures) 

1. For purposes of design, ground water at the WWTP site is assumed to extend 

to the ground surface. Therefore, structures should be designed for an 

equivalent fluid density of 86.5 pcf (i.e., 24.1 pcf due to the buoyant weight of 

the backfill plus a hydrostatic fluid density of 62.4 pcf). 

2. At the Everett Avenue Pump Station site, the walls of the pump station should 

be designed for lateral earth pressures calculated using an equivalent fluid 

density of 46.5 pcf to represent at-rest lateral earth pressures above the water 
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table (assumed to be ± 4 feet deep). Below that depth, an equivalent fluid 

density of 86.5 pcf should be assumed. 

D. Overexcavation 

1. At the WWTP site, overexcavation of unsuitable soils would need to extend to 

the surface of the sandy gravel, which is relatively deep (±17 to 20.5 feet). 

The overlying clays will be inherently difficult to moisture-condition and 

recompact, and would not be suitable for replacement as structural fill beneath 

the SBR. Therefore, the overexcavation option would require importing a 

large amount of granular fill, which may be cost-prohibitive. The excavation 

would also need to extend below the ground water level, so dewatering would 

present an additional challenge. 

E. Deep Foundations 

1.  The sandy gravel (±20 to 25 feet below the ground surface) would provide a 

suitable bearing stratum for deep foundations to bypass the compressible soils. 

F. Construction Timing 

1. During wet weather, elevated ground water levels are anticipated at the 

WWTP site. This condition increases the risk of caving or sloughing during 

excavation and increases the difficulty of dewatering. Furthermore, the 

surficial soils are susceptible to softening if exposed to rainfall. Therefore, it is 

recommend completing the site grading work and wet well excavation during 

dry weather (i.e., typically July through mid-September). 

G. Reuse of Excavated Materials 

 1. The soils at the WWTP site consist of plastic clays to a depth of ±9 to 10 feet. 

That material is not suitable as foundation soils, and should not be reused 

beneath pavements, slabs or other settlement-sensitive structures. It is 

recommend that any clay generated from excavations at the WWTP site be 

hauled from the site or used solely in landscaped areas. 

H. Expansive Soils 

1. Atterberg Limits tests indicate the near surface soils have a Liquid Limit of 62 

and a Plasticity Index (PI) of 32. These limits correspond to a high plasticity 

clay (CH) designation according to the Unified Soil Classification System. 
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CH clays are typically associated with a relatively high risk of swelling and 

shrinking due to seasonal changes in moisture content. 

2. The proposed SBR basins typically have a relatively thick, reinforced base 

slab and will usually be filled with water. Therefore, it is not anticipated there 

will be a significant impact to the SBR due to potential subgrade movement. 

3. The influent pump station will extend well below the plastic clay and should 

not be adversely impacted by the clay. 

4. The UV system is a small, relatively rigid structure and should not be 

particularly susceptible to soil movement. 

5. Partial mitigation consisting of the removal of two feet of clay and the 

construction of thickened granular pads below reinforced concrete slabs for 

expansive soils is recommended. 

I. Material Specifications and General Earthwork 

1. Select fill as specified in the geotechnical report should consist of 1 or ¾-inch 

minus, clean (i.e., less than 5% passing the #200 U.S. Sieve), well-graded, 

angular, crushed gravel or rock. 

2. Stabilization rock should consist of 3-inch, clean, open-graded, angular, 

crushed gravel or rock, jaw run, or rip rap. 

3. Coarse site fill should consist of ±1½ to 3-inch minus, clean, well-graded, 

angular, crushed gravel or rock. 

4. Controlled low strength material (CLSM) should consist of highly flowable 

lean concrete with a 28-day unconfined compressive strength in the range of 

100 to 200 psi. 

5. Separation geotextile should have mean average roll value (MARV) strength 

and hydraulic properties (geotextile for separation) with a permittivity greater 

than 0.05 sec.-1 and an AOS less than 0.6 mm, meeting the requirements of an 

AASHTO M 288-06 Class 2 woven geotextile. 

6. Compact all subgrade and imported fill to 95% relative compaction, unless 

specified otherwise. The maximum dry density of ASTM D 698 should be 

used as the standard for estimating the relative compaction. Place and compact 

all fill in loose lifts not exceeding 12 inches. 
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7. Trenching at the WWTP site will typically encounter relatively stiff clays to 

±9 to 10 feet. Soft or loose soils should be anticipated in deeper trenches. If 

the trenching extends into those soils, the bottom of the excavation will likely 

require a separation geotextile and stabilization rock (in particular during wet 

weather).  If infiltration is present, trenches should be pumped dry prior to 

placing the backfill. 

K. General Site Grading, Haul Road and Staging Areas 

1. Strip the site to remove any vegetation, sod or roots.  Haul all strippings from 

the site. Existing base rock, if approved by a Geotechnical Engineer 

representative, may be left in place. Any plastic clay generated from site 

grading should be hauled from the site or used only in landscaped areas. 

2. Compact all of the stripped ground surface subgrades. 

3. Use select fill as building pad fill and as structural fill beneath footings and 

slabs and compact in lifts. 

4. Provide at least 2 feet of granular fill and a separation geotextile in any areas 

subject to heavy construction or truck traffic or to be used for staging. The 

granular fill may consist of select fill or 18 inches of Stabilization Rock 

capped with at least 6 inches of select fill. 

5. Proof-roll the finished fill surfaces using a fully loaded dump truck or an 

approved construction vehicle. Overexcavate any soft area or areas of rutting 

or pumping and replace with additional select fill or stabilization rock. 

L. Specific Facility Design and Construction 

 1.  SBR Basins 

a. Provide a minimum width of 24 inches for all continuous perimeter 

footings and isolated spread footings. The requirement of a minimum 

footing width does not apply to a thickened slab edge. Place the base 

of all footings at least 12 inches below the finished grade. 

b. Design the SBR footings using a presumptive allowable bearing 

pressure of 3,000 psf. Select fill placed beneath the foundations should 

extend a minimum of 12 inches below and 12 inches outside the edges 

of the footings. 
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c. Assume the new foundations could experience ±1 inch of total post-

construction settlement. This estimate assumes the site will be 

preloaded/surcharged as recommended above and that all of the 

primary settlement will occur prior to basin construction. The 

estimated post-construction settlement reflects only secondary 

compression of the foundation soils over a period of 30 years. 

d. Use a modulus of subgrade reaction, ks, of 150 pci, for the SBR base 

slab design. Reinforce the floor slab to reduce cracking and warping. 

Rebar, instead of wire mesh, is recommended. 

e. Design the structure using the seismic parameters provided in the 

geotechnical report. 

 2. UV Facility 

a. Strip the site to remove any vegetation, sod or roots from beneath all 

foundation areas. Haul all strippings from the site. 

b. Excavate to the design subgrade elevation and compact the subgrade. 

c. Place a vapor barrier or a woven geotextile over the compacted 

subgrade.  Cover the vapor barrier or geotextile with at least 24 inches 

of compacted select fill. 

d. Excavate for footings using an excavator or backhoe with a smooth-

edged bucket to limit soil disturbance. Provide at least 12 inches of 

select fill beneath all footings. 

e. Use an allowable bearing capacity of 3,000 psf for footing design. 

f. Assume a total settlement of ±1 inch and a potential differential 

settlement of ±½ inch (due to expansive soils). 

g. Use a modulus of subgrade reaction of ks, of 150 pci, for the floor slab 

design. Use a thick base slab reinforced with top and bottom steel to 

help resist differential settlement and reduce potential cracking and 

warping. 

 3. Influent Pump Station 

a. Design the temporary shoring for the pump station using the lateral 

loads discussed in the geotechnical report.  The shoring system should 
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be designed by an experienced engineer licensed in the State of 

Oregon. A nominal water table depth of six feet was assumed for 

design. Prior to construction, the contractor should measure the water 

level in the BH-3 piezometer to confirm the ground water depth. 

b. Provide a relatively water-tight cofferdam for the wet well 

construction.  The cofferdam should be able to prevent sustained 

ground water flow through the side walls and any loss of ground due 

to internal piping of the sands. An internally-braced sheet pile 

cofferdam is recommended. A slide rail or solider pile and lagging 

systems are not recommended due to concerns with possible piping of 

the external soil. 

c. Contractors should anticipate potentially slow, difficult driving when 

dense gravels are present and minimal penetration once they encounter 

bedrock (sandstone and siltstone). For planning purposes it is 

recommend that it be assumed the sheet pile tips will not penetrate the 

bedrock more than 12 inches. The contractors bidding on the project 

should include a contingency for difficult driving in the cost estimate. 

d. If the sheet piles cannot provide a dry excavation, additional external 

dewatering wells, internal well points or other dewatering systems may 

be required to maintain a water level at least two feet below the bottom 

of the excavation. 

e. The sheet pile tips should be driven into the bedrock to the extent 

practical to help seal the bottom of the cofferdam and reduce ground 

water infiltration. 

f. Install dewatering wells, well points, deep sumps or a combination 

thereof as needed to allow continuous pumping of ground water until 

the entire structure is backfilled and capable of withstanding the 

hydrostatic pressures.  The dewatering should maintain the ground 

water level at least two feet below the bottom of the excavation. If 

there is any evidence of seepage or internal piping of soil into the 

cofferdam or ground loss around its perimeter, excavation inside the 
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shoring system should be discontinued until the dewatering system is 

improved. 

g. Excavate the pump station footprint to the planned subgrade elevation. 

The final excavation should be completed using an excavator equipped 

with a smooth-edged bucket to minimize disturbance. Any loose, 

disturbed, or softened bedrock should be removed. It may not be 

practical to trim the bottom of the excavation to a level surface. If 

needed, the rock may be left as an irregular surface and CSLM may be 

used to level the bottom of the excavation. 

h. Once the pump station structure is completed, backfill the sides of the 

pump station excavation with select fill or CSLM. Select fill, if used as 

backfill, should be placed in 12-inch thick maximum lifts and 

compacted with a jumping-jack type compactor. A hoe-pack style 

compactor should only be used with extreme caution to avoid 

overstressing the structure. Sheet piles should be extracted in a manner 

that will not lift or loosen the backfill. 

i. The base of the wet well should be designed to resist a buoyant 

pressure of ±1,125 psf. 

j. Design the pump station for the lateral and hydrostatic uplift pressures 

discussed and seismic parameters discussed in the geotechnical report.   

 4. Miscellaneous Structures and Lightly Loaded Slabs 

a. Design the foundations and floor slabs using a bearing pressure of 

3,000 psf and a modulus of subgrade reaction of 150 pci, respectively. 

b. Over-excavate under all foundations and slabs at least two feet and 

cover the subgrade with a vapor barrier or separation geotextile. Place 

at least 24 inches of select fill or coarse site fill capped by at least 6 

inches of select fill. 

c. Reinforce the slabs to resist deflection or warping. 

 5.  Everett Avenue Pump Station 

a. Design the temporary shoring for the pump station using the lateral 

loads discussed in the geotechnical report. The shoring system should 
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be designed by an experienced engineer licensed in the State of 

Oregon. A nominal water table depth of eight feet was assumed for 

design. Prior to construction, the contractor should measure the water 

level in the BH-4 piezometer to confirm the ground water depth. 

b. Provide a relatively water-tight cofferdam for the wet well 

construction. The cofferdam should be able to prevent sustained 

ground water flow through the side walls and any loss of ground due 

to internal piping. An internally-braced sheet pile cofferdam is 

recommended, due to its proximity to the existing City’s facility. 

However, a rail system or a soldier pile and timber lagging system 

may be practical if they can prevent internal piping or ground loss 

around its exterior.   

c. If a sheet pile cofferdam is planned, contractors should anticipate 

potentially slow, difficult driving through dense gravels below ±7 feet, 

and minimal penetration once they encounter bedrock (sandstone) at 

±12.5 feet. The tips of the sheets should be driven into the siltstone to 

the extent practical to help seal the bottom of the cofferdam and reduce 

ground water infiltration. 

d. Install dewatering wells, well points, deep sumps or a combination 

thereof as needed to allow continuous pumping of ground water until 

the entire structure is backfilled and capable of withstanding the 

hydrostatic pressures.  The dewatering should maintain the ground 

water level at least two feet below the bottom of the excavation. If 

there is any evidence of seepage or internal piping of soil into the 

cofferdam or ground loss around its perimeter, excavation inside the 

shoring system should be discontinued until the dewatering system is 

improved. 

e. Excavate the pump station footprint to the planned subgrade elevation. 

If practical, the final excavation should be completed using an 

excavator equipped with a smooth-edged bucket to minimize 

disturbance. Any loose, disturbed, or softened bedrock should be 
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removed. It may not be practical to trim the bottom of the excavation 

to a level surface. If needed, the rock may be left as an irregular 

surface and CSLM may be used to level the bottom of the excavation. 

f. Once the pump station structure is completed, backfill the sides of the 

pump station excavations with select fill or CSLM. Select fill, if used 

as backfill, should be placed in 12-inch thick maximum lifts and 

compacted with a jumping-jack type compactor. A hoe-pack style 

compactor should only be used with extreme caution to avoid 

overstressing the structure. Sheet piles, lagging or shoring panels 

should be extracted in a manner that will not lift or loosen the backfill. 

g. Design the pump station for the lateral and hydrostatic uplift pressures 

discussed in the geotechnical report. The base of the wet well should 

be designed to resist a buoyant pressure of ±875 psf. 

h. Design the structure using the seismic parameters provided in the 

geotechnical report. 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 4.4 

Subject: Specific Process Area 400 

 NEW CONTROL BUILDING 

Date: October 15, 2015 

Prepared By: Ryan Quigley, P.E. 
  

 

PURPOSE AND SCOPE 

The objectives of constructing a new control building are to provide space for the following:  

1. Adequately sized laboratory. 

2. Additional office space. 

3. Plant SCADA operations. 

4. Motor control centers (MCCs) and programmable logic controllers (PLCs). 

5. New standby generator. 

6. Sequencing Batch Reactor (SBR) blowers. 

7. Aerobic digester blowers (outer circle). 

 

ASSOCIATED SECTIONS 

The following table directs the reader to sections of the report that are related to the specific 

process area: 

Section Title Remarks 

2.3 Hydraulic Profile Graphic representation illustrating relationship 
between process areas and site elevations. 

2.4 Process Schematics Graphic representation of the process area in 
relation to the liquid and solids stream. 

3.4 Sequencing Batch 
Reactor (SBR) 

Description of the SBR equipment and process. 

3.8 Biosolids Treatment Description of biosolids treatment and 
dewatering. 

4.1 Filter Building Description of the modifications required for the 
existing filter building. 
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4.2 Operations Building Description of the modifications required for the 
existing operations building. 

5.4 Electrical  Description of electrical components associated 
with the process area. 

 

PROCESS SCHEMATICS AND PLANS 

Refer to drawing A400 series for the proposed control building plan and elevation views. 

 

BACKGROUND 

There are two existing buildings on the wastewater treatment plant site; the 4,500 sq. ft. filter 

building that comprises the chlorine gas system, tertiary filter, laboratory, locker room, 

offices and a meeting/break room, and the operations building which includes a pump, 

blower, and generator rooms, and a grit removal system.  The existing buildings will be 

modified and used as discussed in their respective report sections, but they do not provide 

adequate room to accommodate all of the space requirements associated with the plant 

upgrades.   Additionally, the existing laboratory lacks adequate space and needs upgrading. 

 

SYSTEM DESCRIPTION 

A new 3,000 square foot control building will be constructed on the north side of the 

wastewater treatment plant property.  The new stick-built building will house a laboratory, 

office, plant control area, locker room, laundry room, electrical room, generator room, and 

blower room and restroom.   

 

Laboratory 

The new 600 sq. ft. laboratory will be double the size of the existing laboratory in order to 

meet the needs of the new facility.  Laboratory construction will include the installation of 

built in counter tops with under counter storage, overhead cabinets, potable water sinks, an 

island counter work space, and a SCADA computer work station.  The laboratory will also 

include the installation of the following equipment: 

 

1. Fume hood 

2. Auxiliary air hood 
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3. Vented acid storage base cabinet   

4. Worktop 

5. Dishwasher 

6. BOD refrigerator 

7. Chemical refrigerator 

8. Miscellaneous testing equipment 

 

The existing laboratory space in the filter building will be converted to a storage room.  Any 

usable equipment will be relocated to the new laboratory.   

 

Laundry 

A laundry room with washer, dryer and sink will be constructed adjacent to the laboratory.  

The laundry room will also house the building’s hot water heater.   

 

Office 

A 480 sq. ft. office will be provided adjacent to the new laboratory.  The office will include a 

built in operator work station. 

  

Electrical Room 

The electrical room will be 540 sq. ft. and house the electrical panels, MCCs, and PLCs, for 

the new plant equipment, as well as telecommunication and networking equipment.  A 4’-0” 

single door will be provided for maintenance access from the front exterior of the building.  

A 3’-0” door will provide access from the rear exterior of the building. 

 

Generator Room 

The 480 sq. ft. generator room will accommodate a new standby generator.  The diesel 

generator will be sized to provide backup power to the new treatment equipment.  An 

exterior wall louver will be provided on the backside (north) of the building.  An overhead 

door for maintenance access from the exterior will be installed on the front side of the 

building.  There will also be a pig tail installed on the exterior of the building to facilitate 

connection of a portable, stand-by generator if the main generator fails. 
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Blower Room 

The blower room, located on the west side of the building, will be 900 sq. ft. The room is 

sized to house three SBR blowers and three blowers that will serve the six aerobic digester 

tanks on the outer rings of both donut units. The blowers will be installed with sound 

enclosures designed for a maximum of 80 dB three feet outside of the enclosures.  An 

exterior wall louver will be provided on the backside (north) of the building for make up air.  

An overhead door for maintenance access from the exterior will be installed on the front side 

of the building.  

 

Access 

Each room will be accessible via exterior doors and interior doors will connect each room 

with the adjacent room. 

 

A paved parking area, which will be shared with the new shop building, will be constructed 

on the front (south) side of the building. 

 

DESIGN ISSUES YET TO BE RESOLVED 

• Structural design of new building. 

• Building electrical, mechanical, and plumbing requirements. 

• Electrical room layout. 

• Blower piping layout. 

• Laboratory equipment specifications. 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 4.5 

Subject: Specific Process Area 500 

 SHOP BUILDING 

Date: October 19, 2015 

Prepared By: Ryan Quigley, P.E. 
  

 

PURPOSE AND SCOPE 

The objectives of constructing a new control building are to provide space for the following:  

1. Equipment maintenance and storage. 

2. Vehicle maintenance and storage. 

 

PROCESS SCHEMATICS AND PLANS 

Refer to drawing A500 for the proposed control building plan and elevation views. 

 

BACKGROUND 

Two existing shop buildings currently used for vehicle storage and equipment maintenance 

will be removed prior to the wastewater plant upgrades.  An open, three bay vehicle building 

sits in the location of the new SBR units and will need to be removed to accommodate the 

planned surcharge loading required prior to SBR construction.  The second closed bay shop 

conflicts with the access to the new control and shop buildings. 

 

SYSTEM DESCRIPTION 

A new 3,200 sq. ft. shop building will be constructed on the north side of the wastewater 

treatment plant property, adjacent to the new control building and the north donut treatment 

unit.  The new metal building will include two open bays on the south side of the building 

and a closed bay shop area on the north side of the building.  The enclosed shop will be 
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approximately 1,600 sq. ft. and each of the open bays will be approximately 800 sq. ft.  All 

three bays will include concrete finished floors.   

 

Access 

The closed bay shop will have a large overhead door for vehicle access from the exterior.  

Man doors for access to the exterior and between the enclosed shop and open bays will be 

provided. 

 

A paved parking area, which will be shared with the control building, will be constructed on 

the front side (west) of the building. 

 

DESIGN ISSUES YET TO BE RESOLVED 

• Structural design of new building. 

• Building electrical, mechanical, and plumbing requirements. 

• Interior finishes. 
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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 

memorandums that follow.  

 

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 Sutherlin 

 Wastewater System Improvements 

Section: 5.1 

Subject: General Systems 

 SAMPLING AND METERING 

Date: November 2015 

Prepared By: Brian Allen, E.I.T. 
  

 

Sampling 
Influent and effluent liquid streams will be representatively sampled for permit reporting and 

process control. 

 

Influent sampling will be accomplished with a 24-hour composite, flow-paced sampler. The 

influent sampler will be located on a concrete pad adjacent to the existing influent screening 

station. The influent sampler intake suction tube will be placed in the main channel of the 

influent screening station. The influent sampler will purge its intake line back into the main 

channel of the influent screening station. The influent sampler can be time based or flow 

paced based on signals from the magnetic flow meters on the influent pump station force 

mains. 

 

Effluent will be sampled with a 24-hour composite, flow-paced sampler from signals 

received from the magnetic flow meter upstream of the ultraviolet disinfection unit. The 

effluent sampler will be located on a concrete pad adjacent to the ultraviolet disinfection 

station. The effluent sampler will receive samples from a sampling port located on the 

ultraviolet disinfection unit. The influent sampler will purge its intake line into the site sewer 

collection system.  
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Metering 
The table on the following page lists instruments that will be used in the liquid and solid 

stream to monitor quality and quantity of treatment.   

 

Metering Instruments 

Instrument Purpose Process 
Area Quantity Location 

Potable Water Flow 
Meter Totalized Water Usage 100 1 Water Service 

Connection 
Sonic Transducer with 

Backup Float 
Influent Screening 

Station Liquid Level 600 1/4 Influent Screening 
Station 

Pressure Transducer with 
Backup Floats 

Influent Pump Station 
Pump Start/Stop and 

Alarms 
700 1/4 Influent Pump Station 

Magnetic Flow Meter 
Totalized Flow from the 
18" Force Main from the 

Influent Pump Station  
700 1 Headworks 

Magnetic Flow Meter 
Totalized Flow from the 
10" Force Main from the 

Influent Pump Station  
700 1 Headworks 

Liquid Level Float High Water Alarm 800 1 Headworks 

Magnetic Flow Meter 
Totalized Flow from the 
12" Raw Sewage Lines 

From the SBR 
800 4 Headworks 

DO Meter Process Control 900 4 SBR 
TSS Meter Process Control 900 4 SBR 

Pressure Transducer with 
Backup Floats 

Water Depth / Storm 
Mode 900 4/8 SBR 

Magnetic Flow Meter Totalized Flow for the 
SBR WAS Lines 900 4 SBR 

Ultrasonic Liquid Level 
Transmitter  

Depth of Flow in the 
Tertiary Filter  1000 2 Tertiary Filter 

Pressure Transducer  Depth of Flow in the UV 
Disinfection Unit 1100 1 UV Disinfection 

Magnetic Flow Meter 

Totalized Flow from the 
24" Secondary Tertiary 
Effluent Line from the 
SBR/Tertiary Filter to 
the UV Disinfection 

Unit 

1100 1 UV Disinfection 



City of Sutherlin Predesign Report, Section 5.1 
Wastewater System Improvements Sampling and Metering 
 

The Dyer Partnership Engineers & Planners, Inc.  5.1-3 
 

Metering Instruments 

Instrument Purpose Process 
Area Quantity Location 

Ultrasonic Liquid Level 
Transmitter with Backup 

Float 

Depth of Flow in 
Irrigation Tank 1200 1/1 Effluent Disposal - 

Reuse 

Magnetic Flow Meter 
Totalized Flow in the 

Line to Biosolids 
Dewatering Unit 

1200 1 Biosolids Treatment 

Magnetic Flow Meter Totalized Flow in the 
18" Reuse Force Main 1200 1 Effluent Disposal - 

Reuse 

Magnetic Flow Meter 
Totalized Flow in the 
Non-Potable Water 

Force Main 
1300 1 Biosolids Treatment 

Ultrasonic Liquid Level 
Transmitter  

Liquid Level in the 
Aerobic Digester Tanks 1300 11/11 Biosolids Treatment 

 

 

DESIGN ISSUES YET TO BE RESOLVED 

• Effluent Sampling Out of the UV Disinfection Unit. 

• Magnetic Flow Meter Sizing.  

• Location of Turbidimeter For Class A Monitoring 

• Biosolids Dewatering Pumps with Built In 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 Sutherlin 

 Wastewater System Improvements 

Section: 5.2 

Subject: General Systems 

 PIPING 

Date: November 2015 

Prepared By: Brian Allen, E.I.T. 
  

 

Pipe Identification 
A. New, exposed piping, both interior and exterior, will be identified by plastic coding 

markers with flow 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. 

B. 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. 

C.  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. 

D. 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. 

 

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 or as specified by the Uniform Pluming Code (UPC) or Department 

of Environmental Quality (DEQ). 
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Description 

The following systems are used or encountered during project design: 

 

Symbol Service Usage or Fluid Description 

A Aeration Air Aeration air for mixing and stabilization 

BW Backwash Backwash water from Tertiary Filter 

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 Over Flow Secondary flow outlet to prevent uncontrolled 
overflows when the main outlet is plugged for the 
following processes: Headworks, UV 
Disinfection, Tertiary Filters 

RS Raw Sewage Influent to treatment plant 

RW Reuse Water Class A reuse water 

SE Secondary Effluent Effluent leaving SBR that has been treated, but 
not disinfected 

SN Supernatant Decanted liquid from the digesters 

SS Sanitary Sewer Waste line from the treatment site buildings 

STD Storm Drain Storm drain line used for rain water and spillage 

TD Tank Drain Drain from bottom of tanks 

TE Tertiary Effluent Effluent leaving the tertiary 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 
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Systems Description 
The table on the following page describes the material, joints, and valves used in piping 

systems in this project. 
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Material Joint Fittings Valves Material Joint Fittings Valves

A Aeration Air from Blowers to 
SBR/Digesters

All Stainless Steel Welded/Flanged Stainless Steel Butterfly Welded Steel Flanged, Grouted, Welded Welded Steel None

Aeration Air inside 
SBR/Digesters

All PVC, Sch. 80 Solvent Welded PVC, Sch. 80 None ----- ----- ----- -----

BW Back Wash All PVC, Sch. 80 Solvent Welded PVC, Sch. 80 Eccentric Plug PVC, C900 Bell & Spigot Ductile/Cast Iron Eccentric Plug

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

4" and larger Ductile Iron Flanged / Groove Ductile Iron Eccentric Plug PVC, C900 Bell & Spigot Ductile/Cast Iron None

DB Digested Biosolids 6" Ductile Iron Flanged / Groove Ductile Iron Eccentric Plug PVC, C900 Bell & Spigot Ductile/Cast Iron None

DS Digested Sludge All PVC, Sch. 80 Solvent Welded / Flanged / 
PVC, Sch. 80

PVC, Sch. 80 Eccentric Plug PVC, C900 Bell & Spigot Ductile/Cast Iron Eccentric Plug

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

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

PVC, Sch. 80 Eccentric Plug ----- ----- ----- -----

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

NPW Non-Potable Water All SS  /  PVC, Sch. 80 Threaded / Flanged / Solvent 
Welded

SS / PVC, Sch. 80 Ball PVC, C900 Bell & Spigot PVC Gate

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

RW Reuse Water All Ductile Iron Flanged Ductile Iron Eccentric Plug Ductile Iron / PVC, C900 Mechanical Ductile/Cast Iron Eccentric Plug

SD Sanitary Drain 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 & Spigot Ductile/Cast Iron None

SN Supernatant All Ductile Iron Flanged / Groove Ductile Iron Telescoping Ductile Iron Mechanical Ductile/Cast Iron Eccentric Plug

STD Storm Drain All ----- ----- ----- ----- PVC Bell & Spigot PVC None

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

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

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

V Vent 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 / Solvent 
Welded

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 Copper Tube Solder / Threaded / Flanged Wrought Copper / Bronze Ball PVC, Sch. 80 Mechanical PVC, Sch. 80 Ball / Gate

PIPING SYSTEMS

Exposed (or submerged with appropriate coating) Buried
Symbol Service Diameter
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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 Sutherlin 

 Wastewater System Improvements 

Section: 5.3 

Subject: General Systems 

 COATINGS 

Date: November 2015 

Prepared By:  
  

 

Description 
This section discusses coatings used in the 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. 

 

COATING SCHEDULE 

The following pages relate surfaces to the coating system. 
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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 

 Equipment Building walls, Headworks, 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 and Hatches 

 Interior and exterior Uncoated 

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

 Interior and exterior Uncoated 

Slide, Sluice and Stop Gates 

 Aluminum or stainless steel Uncoated 

 Ferrous Shop coated  

 Operators Urethane 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 5.4 

Subject: General Systems 
 ELECTRICAL 

Date: November 25, 2015 

Prepared By: Ryan Quigley, P.E. 
 Gregg Scholz, P.E. – R&W Engineering, Inc. 

 

INTRODUCTION 

This section describes the electrical system used at the wastewater treatment plant site (Plant 

Site) and the Everett Avenue Pump Station.  Discussion of reliability components of the 

electrical system and each particular process area in relation to the standby power system is 

found in Section 5.6 (Reliability). 

 

The areas of discussion in this section include the following: 

1. Electrical Power Service and Distribution 

2. Emergency Standby Power 

3. Control System 

 

ASSOCIATED SECTIONS 

The following table directs the reader to sections of the report. 

 

Section Title Remarks 

3.9 Plant Site Facilities 
Design 

Overview of the modifications to the existing 
treatment plant site 

3.10 Everett Avenue 
Pump Station 

Discussion of preliminary the pump station 
design 

5.6 Reliability Discussion of the electrical system with respect 
to component reliability issues  
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WASTEWATER TREATMENT PLANT SITE 

Existing Utility Service 

The Waste Water Treatment Plant is supplied with a 480 V, 3 phase, 3 wire electrical service 

from Douglas Electric Cooperative. The utility overhead primary feeds three transformers 

mounted on an H frame structure outside the fence at the southeast corner of the treatment 

plant site. The utility meter is located on this pole structure. 

 

The existing service entrance conductors are 4-250 kcmil aluminum conductors per phase in 

4-2 inch conduits routed underground from the transformer pole structure to the motor 

control center in the Operations Building. The motor control center, built in 1979, has an 800 

ampere rated main circuit breaker and a split bus to feed the treatment plant loads.  

 

The MCC bus split is connected to the transfer switch and standby generator. All loads 

downstream of the bus split are provided with electrical power from the generator through 

the transfer switch if the utility supply fails. 

 

The serving utility provided data from the period of November 2014 through October 2015. 

This data shows that the maximum demand used at the treatment plant is 284.48 kW. This 

value can be used during design of the new facilities to determine the capability of additional 

loads on the original service. 

 

Existing Standby Power 

The existing standby generator is a Cummins Power unit that is rated 360 kW at 480 V, 3 

phase. The engine operates on diesel from a day tank and outdoor storage tank. The generator 

system is old and should be considered for replacement. 

 

The existing transfer switch is also old and needs to be replaced. The existing conductors 

between the transfer switch and the MCC are in good condition but will need to be evaluated 

for reuse during design. 
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Existing Control System 

The existing plant control system was installed with the original plant construction and is old. 

A new control system should be considered during the plant upgrade design. There are 

limited monitoring systems, alarms that are not operating, and most process equipment is 

controlled by manual switches and pilot lights. Most of the original process recording 

equipment has been removed or is inoperable. 

 

Proposed Utility Service 

Douglas Electric Cooperative has determined that their distribution system in the area around 

the treatment plant is adequate to serve the proposed plant addition. During the design phase 

work will be coordinated with Douglas Electric to determine the best location for a new 

transformer. The representative from Douglas Electric Coop has stated that the City will need 

to file an application and pay an application fee to start the process of developing the 

additional service to the treatment plant. 

 

The utility can supply a pad mounted transformer that is sized for the new loads. The 

transformer will be located near the proposed control building electrical room. This new 

transformer will supply a second metered service to the plant site. Loads for the new plant 

process will be balanced between the existing and new electrical services during design 

based on the size, service capacity, and location. 

 

The proposed new electrical distribution will likely consist of the following components: 

1. Utility metering cabinet. 

2. Main service switchboard. 

a. Main disconnect. 

b. Automatic transfer switch. 

c. Distribution circuit breakers for building panels. 

d. Distribution breakers for variable speed drive. 

e. Circuit breaker for motor control center. 

3. Motor Control Center and process control panels for motor starters and smaller 

VFDs. 
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4. Step down transformers for 120 volt loads. 

5. Panel boards for HVAC and equipment loads. 

6. Circuit breaker panels for lights and other small loads. 

Sizing of the additional electrical service will be determined during the design phase.  

 

Proposed Standby Power 

A new diesel powered standby generator will be designed to provide back-up power to the 

second service. Preliminary sizing with the proposed loads and expected diversity calculates 

to require a generator that is in the 600 – 750 kW range. This size range is based on 

assumptions as to which loads are required to start in sequence.  Final size can be determined 

during the design phase.  

 

Because of the age of the existing standby generator, it is recommended that it be replaced 

with a new unit. During preliminary design we will determine which of the loads can be 

added to the existing electrical service and therefore powered by the replacement generator. 

This new generator will likely be the same size as the existing or slightly smaller in the 300 

kW size range. 

 

Fuel tank location and sizes will be determined during the design phase. Generators in this 

size range are most economical when powered by diesel engines. 

 

Proposed Control System 

The proposed treatment plant processes will be controlled by a number of different 

manufacturers packaged systems. The new plant-wide control system should consist of a 

network of process controllers all coordinated to communicate with the plant supervisory 

control and data acquisition (SCADA) system.  

 

Each independent process will be controlled locally by the manufacturer provided 

programmable logic controller (PLC) that is designed to operate the specific process. Local 

operator interface can be provided by switches, pilot lights and/or operator touch screen 

consoles as needed for effective local control. Plant processes that are not manufacturer 
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specific, such as effluent irrigation will be controlled by the plant PLC system. The chart 

below shows a breakdown of processes with proposed control system. 

 

Process Plant PLC MFR. PLC 

Influent screening  1 

Influent pump station  2 

Existing wet well pumps A  

Headworks screening  3 

SBR  4 

Filter  5 

UV disinfection  6 

Biosolids pumping B  

Dewatering screw press  7 

Digester blowers B  

Effluent pumping A  

 

Notes: 

1. Manufacturer PLC numbers indicate expected independent process.  

2. Plant PLC letters indicate expected area split for plant PLC network. 

 

The master SCADA terminal will operate on a desktop computer and provide complete plant 

control, monitoring, and alarming. The SCADA system will also communicate with pump 

stations and valve control stations outside of the plant site. During the design phase the 

project team will determine the best method for communication with remote sites. 

Online access will be provided through the master SCADA terminal. This will allow operator 

interface through password protected logins to monitor and control the plant process. 

 

EVERETT AVENUE PUMP STATION 

The Everett Pump Station is served by Pacificorp (PP & L) with a 120/240 V, 3 phase, 4 wire 

electrical service. The service is provided by three transformers mounted on a pole in the 
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alley north of the pump station property and enters the pump station building through an 

underground conduit to the flush mounted meter base on the north exterior wall.  

 

The existing electrical distribution consists of a motor control center (MCC) and transfer 

switch. The 400 A, 240 V 3 phase transfer switch was added in 2013 and is in new condition. 

This switch will not be useable with a new 480 V service that is sized for the proposed 

pumps. The City can consider reusing this switch at another facility. 

 

The existing MCC is original equipment installed when the pump station was constructed. 

This is old and must be replaced with a distribution system that is rated for the 480 V service. 

 

Existing Standby Power 

The existing generator is a natural gas power standby unit installed in the yard north of the 

pump station building. The gas supply is metered near the generator pad. The generator is 

rated 125 kW, presently connected as a 240 V, 3 phase source. 

 

Proposed Electrical Service  

The existing 240 V service will need to be replaced to accommodate the new larger pumps. 

A new service from Pacificorp has been determined to be feasible at the pump station site. 

Pacificorp will determine the best location for transformer and pole drop to accommodate a 

new 480 V, 3-phase, 400 A rated electrical services at the station.  

 

The new distribution system will need to include utility metering cabinet, meter base, main 

circuit breaker, 480 V rated transfer switch, distribution panel and variable speed controllers 

for each pump. 

 

A stepdown transformer and 120/240 V panel will provide service for lights, receptacles and 

other miscellaneous loads at the pump station site. 

Proposed Standby Power 

The existing generator is not adequate to start and operate two of the proposed sewage pumps 

simultaneously. During the design phase this generator will be evaluated to determine if it 
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can be configured to provide 480 V service. Sizing calculation will be run to determine if at 

least one of the proposed 60 HP pumps can be started and operated successfully to meet 

current flow conditions. It may be possible to operate two pumps on a slightly reduced speed 

while on generator power. 

 

If it is determined that the existing generator is not useable, a new diesel engine driven 

generator will be designed to operate two duty pumps. This generator will be supplied with a 

skid mounted fuel tank and weatherproof, sound attenuating outdoor enclosure. The fuel tank 

will be sized to provide a minimum of 24 hours of run time at full load.  

 

Proposed Control System 

The pump station wet well level will be monitored by a submerged pressure transducer and 

controller. The controller will provide signals to each pump variable speed drive to control 

pump start, stop, and operating speed. Float will also be provided for the backup control 

system.  Alarms from the pump station will be transmitted by fiber optics using a 

communications method determined to interface with the SCADA system designed at the 

treatment plant. 

 

SUMMARY 

The overall electrical and control system design will comply with the 2014 National 

Electrical Code (NEC) and State of Oregon Department of Environmental Quality (DEQ) 

Standards for Waste Water 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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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 Sutherlin 
 Wastewater System Improvements 

Section: 5.5 

Subject: General Systems 
 INSTRUMENTATION 

Date: November, 2015 

Prepared By: Steve Major, P.E. 
  

 

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. 

 

Instrumentation design is based on one shift per day operation of the plant.  Location of the 

supervising and main operational area will be at the laboratory in the new control building. 

 

Electrically driven process equipment will be controlled from dedicated equipment panels.  

In general, instruments that control the equipment, such as a float and pressure sensor, will be 

connected to the panel.  Local control panels, which form a distributed control network 

throughout the plant, will supervise the panels.  All process equipment control panels will 

have at least one common alarm signal that reports to the plant control system network. 

 

Each local control panel will have a programmable logic controller (PLC) that will perform 

the calculations on derived flow measurements, and provide an operator interface to change 

some equipment processing parameters, such as the flow rate to the disinfection equipment.  

In addition, the local control panel in the electrical room of the new control building will 

contain the autodialer and modem. 
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ASSOCIATED SECTIONS 

The following table directs the reader to sections of the report that are associated with this 

section: 

 

Section Title Remarks 

4.0 Facilities Design Overview of the modifications to the existing 
treatment plant site. 

5.4 Electrical Overview of the plant electrical system 
 

SCHEMATICS AND PLANS 

A graphic description of the main control panel network may be found in the 11” x 17” 

drawing set that accompanies this report.  Refer to drawing P4. 

 

CONTROLLING AND MONITORING PROCESS AREAS 

The following methods will control and monitor the individual process areas: 

A. Hand/off/automatic 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. 

B. The majority of the new equipment will have dedicated control panels.  The control 

panels will contain motor starters, variable frequency drives, bypass starters, 

programmable logic controller, etc. for automatically and locally starting and 

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.   

C. All control panels will have (at least) a common alarm terminal.  The alarm terminals 

will be connected to the main control panel. 

D. The main control panel will be a free standing panel that resides in the electrical room 

of the new control building and includes a programmable logic controller (PLC), an 

input/output rack, an operator interface, autodialer, modem, and an uninterruptible 

power supply.  The panel will contain indicators for all flow meters and will provide a 

terminal point for instruments not directly associated with another control panel.  In 
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addition, the PLC will interlock equipment and provide calculating or decision 

making capabilities. 

CONTROL SYSTEM SUPPORT 

The controls for each individual process area will be supported by the following methods: 

A. The programmed control systems for the new process areas, that is, equipment control 

panels and the site control panels, will have erasable programmable read-only 

memory (EPROM) that will retain the program through power loss.   

B. Individual systems will each have an uninterruptible power supply. 

C. Common alarms, if electro-mechanical, will fail in the closed position. 

D. Automatically controlled equipment will allow manual control, that is, 

“hand/off/automatic” or “on/off” switches. 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 5.6 

Subject: General Systems 

 RELIABILITY 

Date: November 2015 

Prepared By: Brian Allen, E.I.T. 

  
 

General 
This memorandum discusses the design criteria of the wastewater plant improvements with 

respect to those reliability standards and is subdivided as listed below: 

1. Locations and Expansion 

2. Piping 

3. Component Maintenance and Repair 

4. Component Reliability 

5. Electrical System 

 

The wastewater treatment plant components and process areas will be designed using 

Environmental Protection Agency (EPA) Reliability Class I standards.  Component 

reliability is discussed later in this Memorandum. 

 

Location and Expansion 
A. 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. 

B. The north east corner of the existing site will be cleared and used as the location for 

the new maintenance building. The existing maintenance buildings and shops will be 

demolished and removed to make space for the new SBR.  
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Piping
A. 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.  

B. Sludge conveyance pipe systems will be made for flushing and mechanical cleanout 

of sludge to prevent blockages.  

 

Component Maintenance and Repair 
A. Sufficient space will be designed around each component to allow for maintenance of 

the equipment. 

B. 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. 

C. 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. 

D. All submersible pumps and mixers will be rail mounted and the top of the wet well 

will have provisions for a davit type crane. 

E. On site non-potable water system will be available for flushing and wash down of 

equipment.  

 

Component Reliability 

A. Influent Screening Facility (Process Area 600) 

 1. Shaftless Screw Screening Equipment  

  a. Equipment Reliability 

The influent screening facility will have two screening units in parallel 

operation. Both units will be in continuous operation with the option of 

isolating either unit from influent flow for maintenance and repairs. 

Each unit will have enough capacity to screen the maximum monthly 

wet weather flow and therefore the ability to adequately screen 

influent with one unit out of operation.  

b. Emergency Power (Loss of Normal Power) 
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The influent screening facility will be connected to the existing 

emergency standby generator system.

 

B. Influent Pump Station (Process Area 700) 

 1. Pumps 

  a. Equipment Reliability 

The influent pump station has three high capacity duty pumps (2.93 

MGD per pump) and two low capacity jockey pumps (1.5 MGD per 

pump). The pump station is sized to handle the 20-year projected peak 

instantaneous flow (8.8 MGD) with one of the three high capacity duty 

pumps out of service. The two jockey pumps together have the same 

pump capacity as one duty pump and therefore they serve as a 

redundant backup for the pump system.    

b. Emergency Power (Loss of Normal Power) 

The influent pump station will be connected to the new emergency 

standby generator system. 

 

C. Headworks Grit and Flow Splitting (Process Area 800) 

1. Grit Removal 

a. Equipment Reliability 

Grit removal consists of a vortex grit basin with 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 headworks screen and grit removal 

system will have a bypass to allow for maintenance of the grit removal 

system. 

b. Emergency Power (Loss of Normal Power) 

The grit removal system will be connected to the new emergency 

standby generator system. 
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D. Sequencing Batch Reactor (Process Area 900) 

1. Sequencing Batch Reactor 

a. Equipment Reliability 

The SBR will have four identical basins 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.  

b. Emergency Power (Loss of Normal Power) 

The SBR system will be connected to the new emergency standby 

generator system. 

2. Aeration Blowers 

a. Equipment Reliability 

Three 75 horsepower aeration blowers will be installed.  Two blowers 

have the capacity to service all four SBR basins. The third aeration 

blower serves as a redundant backup. Any of the aeration blowers can 

send air to any tank. 

b. Emergency Power (Loss of Normal Power) 

The aeration blowers will be connected to the new emergency standby 

generator system. 

3. Air Diffusers 

a. 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.  

 

E. Tertiary Treatment (Process Area 1000) 

1. Rotating Disk Filter 

a. Equipment Reliability 

 Two rotating disk filters will service summertime flows (June 1st to 

October 31st). Each filter is capable of handling the maximum monthly 
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dry weather flow (1.8 MGD) and therefore if one of the filters 

malfunctions then the other will be capable of handling 100% of the 

design flow. 

b. Emergency Power (Loss of Normal Power) 

The tertiary filter system will be connected to new emergency standby 

generator system. 

 

F. Disinfection (Process Area 1100) 

1. Disinfection Equipment 

a. Equipment Reliability 

One ultraviolet disinfection unit will service the secondary effluent 

leaving the SBR or tertiary effluent from the tertiary filters. The 

disinfection unit is capable of treating the peak decant flow rate while 

the SBR is operating in storm mode (7.0 MGD). There is a piped 

bypass system that will allow the disinfection unit to be taken out of 

service. If required the hypo chloride system can provide backup 

disinfection during wet weather flows. 

b. Emergency Power (Loss of Normal Power) 

The ultraviolet disinfection unit is connected to new emergency 

standby generator system. 

 

G. Effluent Disposal/Reuse (Process Area 1200) 

1. Calapooya Creek (November 1st to May 31st, pending creek flows) 

a. Equipment Reliability 

Effluent disposal to Calapooya Creek can occur when creek flows 

exceed minimum flow requirements. During low creek flows effluent 

will be discharged to the golf course or Ford’s pond. Effluent is 

conveyed to Calapooya Creek through an existing gravity system. 

b. Emergency Power (Loss of Normal Power) 

Not applicable. 

2. Golf Course Pond (June 1st – October 31st) 



City of Sutherlin Predesign Report, Section 5.6 
Wastewater System Improvements Reliability 

The Dyer Partnership Engineers & Planners, Inc. 5.6-6 

a. Equipment Reliability 

Effluent disposal to the golf course pond is intended for dry weather 

flows. Effluent is conveyed to the golf course pond by an 18-inch 

diameter force main utilizing two 50 horsepower and one 20 

horsepower vertical turbine pumps. One of the two 50 horsepower 

pumps acts as a redundant backup. If the golf course pond is unable to 

receive effluent then all effluent will be directed to Ford’s Pond. 

b. Emergency Power (Loss of Normal Power) 

The 50 horsepower pumps will be connected to the existing standby 

emergency generator system. 

3. Ford’s Pond (June 1st – October 31st). 

a. Equipment Reliability 

Effluent disposal to Ford’s Pond is intended for dry weather flows 

Effluent is conveyed to Ford’s Pond by an 18-inch diameter force 

main utilizing one 20 horsepower pump. If Ford’s Pond is unable to 

receive effluent then all effluent will be directed to the golf course’s 

pond. 

b. Emergency Power (Loss of Normal Power) 

The 20 horsepower pump will be connected to the existing emergency 

standby generator system

4. Reuse Fill Station   

a. Equipment Reliability 

Effluent disposal to the re-use fill station is supplementary to the other 

sources of effluent disposal. One 20 horsepower pump supplies final 

effluent to a vehicle mounted tank for offsite use. The re-use fill 

station is not a critical component of the disposal system and therefore 

no redundancy or backup pumps are utilized. 

b. Emergency Power (Loss of Normal Power) 

Not applicable.  
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H. Biosolids Treatment (Process Area 1300) 

1. North/South Aerobic Digester 

a. Equipment Reliability (Liquid Sludge Holding Tanks) 

There are four liquid sludge holding / aerobic digestion tanks in each 

of the north/south tank systems. The tanks are outfitted with a drain, 

telescoping decanter, sludge transfer pipework, WAS pipework, and 

aeration equipment. The decanter and drain act as redundant systems 

for removing liquid and sludge from the tanks. The WAS pipework is 

a 3-inch diameter force main from the SBR which discharges into each 

tank. The WAS system is discussed in subsection “5.6.D - Sequencing 

Batch Reactor (Process Area 900)”. The sludge transfer system and 

pipework is a way to move biosolids from any one liquid biosolids 

holding tank to any other liquid biosolids holding tank within the north 

and south tank systems. The biosolids transfer system is mentioned in 

subsection “5.6.H.1.c – Biosolids Treatment”. Each of the liquid 

biosolids holding tanks contain aeration equipment, which receives 

pressurized air from a combination of six blowers. There are three 

blowers that service the interior liquid biosolids holding tanks and 

three blowers that service the exterior biosolids holding tanks. The 

interior and exterior blower systems only operate two of their three 

blowers. The third blower of both systems is a redundant backup.  

b. Equipment Reliability (Irrigation Tank) 

The irrigation tank located within the north aerobic digester tank 

system is outfitted with a tank drain, two 50 horsepower reuse pumps, 

and one 20 horsepower reuse pump, and a weir structure that serves as 

the inlet to the outfall pipe. The drain, reuse pumps, telescoping 

decanter, and outfall act as redundant systems for removing liquid 

from the irrigation tank. Only one of the two 50 horsepower pumps is 

required to convey final effluent to the effluent disposal system, the 

second pump acts as a redundant backup. The 20 horsepower pump is 
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used for the reuse fill station and Ford’s pond. The larger pumps can 

also be used for this function.  

c. Equipment Reliability (Biosolids Transfer Tank) 

The north and south biosolids transfer tanks are outfitted with two 5 

horsepower pumps that operate as part of the biosolids transfer system. 

Only one of the 5 horsepower pumps in each tank is required to 

achieve design flows, the second pump serves as a redundant backup. 

d. Equipment Reliability (Chlorine Contact Tank) 

The chlorine contact tank is located within the south aerobic digester 

tank system and is outfitted with a tank drain and weir outlet. The 

normal operation for flow is to travel over the outlet weir and then to 

the irrigation tank. The drain acts as redundant systems for removing 

liquid and sludge from the chlorine contact tank.  

e. Emergency Power (Loss of Normal Power) 

The two pump systems will be connected to new existing standby 

emergency generator system. 

2. Biosolids Dewatering 

  a. Equipment Reliability 

Liquid sludge is conveyed to the biosolids screw press dewatering unit 

through a 6-inch diameter force main utilizing one pump located in the 

south biosolids transfer tank. The dewatered sludge will be temporarily 

stockpiled onsite until ready for offsite disposal. The sludge 

dewatering equipment does not play a critical role in the liquid stream 

process and can be temporarily taken out of service. The one biosolids 

feed pump will not be connected to the existing standby emergency 

generator system. 

 

I. Everett Avenue Pump Station (Process Area 1400) 

a. Equipment Reliability 

The Everett Ave. Pump Station has three high capacity duty pumps 

(1.8 MGD per pump, with two pumps running). The pump station is 
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sized to handle the 20-year peak day average flow (3.6 MGD) with 

one of the three high capacity duty pumps out of service. The third 

pump serves as a redundant backup for the pump system.    

b. Emergency Power (Loss of Normal Power) 

The Everett Avenue Pump Station will be connected to a standby 

emergency generator system. 

Electrical System 
A. Motor Control 

1. New motor controls will be individually distributed to dedicated control 

panels for the specific process. 

2. Power will be divided and distributed to the individual control panels by a 

main switchboard.  The feeding circuits will have breaker settings coordinated 

with the panel and allow individual disruption and resetting without causing 

fault in other panels. 

3. The condition of the power, voltage, surge and phase will be monitored at the 

main breaker compartment of the switchboard and at individual control 

panels. 

4. In general, control panels will be clustered inside the electrical room.  Remote 

stations for equipment control will be in enclosures rated for the environment, 

such as explosion-proof, NEMA 4x, etc. 

5. The influent screening facility, grit removal, UV disinfection, and tertiary 

filter panels will have field mounted control panels adjacent to the equipment. 

6. Remote stations for equipment control will be in enclosures rated for the 

environment, such as explosion-proof, NEMA 4x, etc. 

 

B. Automatic Control 

a. Automatically controlled equipment will have manual control for starting and 

stopping (HAND/OFF/AUTO switches). 

b. Modulating devices, such as variable frequency drives, will have bypass 

starters and manual settings. 
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c. All equipment will be designed to restart in the control position designated 

before a power outage. 

 

C. Alarms 

1. Each control panel will have at least one common alarm that is connected to 

the alarm system.  Local alarms will be annunciated through either flashing 

lights or audible signals.  Alarms will also activate the auto-dialer system to 

notify operating personnel. 

 

D. Emergency Power 

1. A new generator will be installed in the new control building.  The generator 

will have an automatic transfer switch and 24-hour capacity diesel fuel tank.  

The generator will be sized to operate all equipment required for emergency 

plant operation for the new facilities. The existing standby generator will be 

replaced. The generator will power all equipment associated with the north 

and south aerobic digesters and filter building. 

 2. The sequencing batch reactor (SBR) programmable logic controller (PLC) 

panel will have an uninterruptible power supply with duration to bridge any 

outages that may occur during transfer. 

 

DESIGN ISSUES YET TO BE RESOLVED 

• Non potable site source pump and pipe system 

• Existing wet well pump and pipe system 
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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. 

 

Description 
Design 

Memorandum 
Number 

Schedule 6.1 

Operations During Construction 6.2 

Construction Documents 6.3 

Cost Estimates 6.4 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 6.1 

Subject: Implementation 

 SCHEDULE 

Date: November 2015 

Prepared By: Steve Major, PE 
  

 

Description 
This section discusses the construction 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 

 

Associated Sections 
The following table directs the reader to sections of the report that are related to this section: 

Section Title Remarks 

6.2 Operation During 
Construction 

Describes phasing of the project. 

6.3 Contract Documents A list of the specifications required for 
construction. 

6.4 Cost Estimate Describes and breaks down the costs associated 
with given tasks. 

 

Schedule 
Phase 1, Design, Permits, and Pre Load  

This phase involves completing the Pre-Design Report and Final Design for submission for 

submission to DEQ for approval, permits, and preload of the SBR area. The applications for 

regulatory permits such as the National Pollutant Discharge Elimination System (NPDES) 

permit, and the joint Department of State Lands/Corps of Engineers fill and removal permit 

are part of this phase. The preload of the SBR site must also be completed during final design 
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to allow for the required settling prior to the start of the construction phase. Work completed 

in this phase is scheduled for completion by April, 2017. 

 

Phase 2, New Treatment Facility 

This phase includes construction of the new control building, shop building, modifications to 

the existing screening facility, new influent pump station, headworks, SBR, tertiary 

treatment, and ultra violet disinfection facility. All of the new facilities must be made fully 

operational prior to taking the existing facility offline. Work in Phase 2 is expected to be 

completed by June, 2018. 

 

Phase 3, Rehabilitation to the Existing Treatment Facility 

This phase includes rehabilitation of the Everett Avenue pump station, modifications to the 

existing filter building for the biosolids dewatering facility, modifications to the operations 

building, the existing operations building, site civil activities, and construction of the 

biosolids storage facility. Work in phase 3 is expected to be completed by December, 2018. 

 

Phase 4, Performance Evaluation Period 

All new facilities must go through a performance evaluation phase to ensure all equipment 

and processes are operational as specified. This evaluation period lasts for 12 months after 

final completion of the project or December, 2019.  
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Gantt Chart 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 6.2 

Subject: Implementation 

 OPERATIONS DURING CONSTRUCTION 

Date: November 2015 

Prepared By: Brian Allen, E.I.T. 
  

 

Description 
This section discusses the construction sequencing and methods to provide continuous 

operations of existing treatment systems while constructing new treatment systems.  

 

Associated Sections 
The following table directs the reader to sections of the report that are related to this section: 

Section Title Remarks 

6.1 Schedule 
A plan for carrying out the processes and 
procedures of construction by lists of intended 
events and times. 

6.3 Contract Documents A list of the specifications required for 
construction. 

 

Electric Supply 

The existing standby emergency generator may be used to provide power during any 

electrical service relocation or power outages. A new electric service will be installed and 

operational for the new treatment system components prior to modification of the existing 

service panels. The two systems will be totally separate. After the new system is operational 

the existing standby emergency generator will be removed and replaced with a new diesel 

generator.  

 

Water Service 
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Water service to the existing facilities and treatment system will not be changed. Additional 

water lines will be constructed to service the new shop and control buildings. A new non-

potable water system will service all new equipment needs.    

 

Storm Water 

The existing site storm water drains and drainage ditches will be left in place until near the 

end of the project when site grading takes place. During site regrading new catch basins will 

be installed and storm water currently collected and discharged off site will remain in 

operation. New areas will drain to the existing system. 

 

Telephone 

The main telephone service will remain in the existing filter building. Telephone line 

extensions will be run to the control building and maintenance building. 

 

Treatment Liquid Stream 

New liquid stream construction will generally be independent of existing wastewater 

treatment plant operations except for modifications to the existing screening facility. The 

screening facility will remain in operation during the modifications. One new screening unit 

will be installed and made operational prior to removing and replacing the existing screening 

unit. Modifications to the existing digesters will take place on a chamber by chamber basis 

after the new liquid stream process has been tested and placed online. Digester modifications 

can take place during dry weather conditions when expected flows are minimal. New 

aeration equipment and piping will be installed prior to the chamber modifications and left in 

place un-operational until the new treatment plant is online. Once the new treatment plant is 

online the existing blowers, aeration equipment, clarifiers, piping and electrical gear will be 

removed on a chamber by chamber basis. After the modifications are complete the chamber 

will be placed into service. Flows to the chlorine contact chamber will be redirected to the 

irrigation tank during basin modifications. Modifications to the irrigation tank can be 

completed without taking the basin offline. All incoming flow will be diverted to the new 

influent pump station after all of the new liquid stream treatment equipment has been tested 

and place into service. 
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Solids Treatment 

The solids treatment capacity will be reduced during modifications to the existing digesters. 

The reduction in capacity could be offset by utilizing the new dewatering equipment. The 

new dewatering equipment will be connected to the new WAS force main and sludge will be 

dewatered and stored onsite, if required.  The City will remove sludge and grit from the 

existing units prior to the contractor starting the conversion.  The donut plant will be 

converted to aerobic digesters after startup of the new SBR plant. The SBR plant will not 

require wasting of sludge during the first two months of operation, allowing time to complete 

the modifications to the new aerobic digesters.  If the digester conversion requires additional 

time, then the WAS could be pumped to an unused SBR basin, if available, dewatered or 

hauled to a private biosolids treatment facility. 

 

Operations 

The existing laboratory and operation building will remain in operation throughout 

construction of the new control building, laboratory and shop facilities. The new control 

building, laboratory and shop facilities will be completed and operational along with the new 

treatment plant before the existing control system is taken offline. The existing shop 

buildings are going to be demolished prior to the start of the project and do not serve a 

critical role in the treatment process. Effluent quality is expected to remain at pre-

construction levels through completion of the improvements, and then improve when the new 

liquid stream system is commissioned. 

 

The primary reasons for potential construction related impact to present wastewater quality 

are the following: 

 

A. Interruption of the existing digester operation during the chamber modifications. 

B. Connection of the raw sewage line to the new influent pump station. 
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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 Sutherlin 

 Wastewater System Improvements 

Section: 6.3 

Subject: Implementation 

 CONSTRUCTION DOCUMENTS 

Date: November 2015 

Prepared By: Brian Allen, E.I.T. 
  

 

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 Sheet G1 in the 

“Predesign Review Set” that accompanies this report. 

Volume 1 – Bidding Documents 
  

100 Advertisement for Bids 
200 Instruction to Bidders 
400 Bid Forms 
410 Bid 
430 Supplements to Bid Forms 
431 Bid Bond 
435 First-Tier Subcontractor Disclosure Form 
450 Representations and Certifications 
451 Bidder’s Prequalification Form 
460 Agency Required Supplements 
461 Non-Collusion Affidavit 
462 Equal Employment Opportunity Contract Compliance Notice 
469 Responsibility Affidavit 
480 CWSRF Insert & Forms 
495 Sample Forms 
496 Notice of Intent to Award 
497 Notice of Award 
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Volume 2 – Contract Documents 
  
Contract Forms and Conditions 

510 Notice of Award 
520 Agreement Form Between Owner and Contractor 
550 Sample Forms 
551 Notice to Proceed 
552 Monthly or Final Pay Request 
553 Contract Change Order 
554 Affidavit 
560 Other Exhibits 
600 Bonds and Certificates 
615 Performance Bond 
620 Payment Bond 
700 General Conditions 
800 Supplementary General Conditions 
810 Permits 
820 Funding Agency Requirements 
822 Construction Sign for Funding Agency 
830 Prevailing Wage Rates 
850 Drawings and Schedules 
900 Addenda 

 
Division 1—General Requirements 

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 
1071 Standard References 
1110 Special Project Requirements 
1300 Submittals 
1310 Construction Schedules 
1340 Finish and Color Samples 
1350 Operation and Maintenance Manuals 



City of Sutherlin Predesign Report, Section 6.3 
Wastewater System Improvements Construction Documents 

The Dyer Partnership Engineers & Planners, Inc. 6.3-3 
 

1380 Photographs & Videotaping 
1430 Testing & Training 
1501 Temporary Controls 
1510 Temporary Utilities 
1550 Mobilization & Demobilization 
1580 Project Identification Signs 
1590 Field Office, Equipment, and Services 
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 

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 
2446 Automatic Entrance Gate System 
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 
2830 Chain Link Fence and Gates 
2900 Landscaping 

 
Division 3—Concrete 

3000 Index 
3100 Concrete Formwork 
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3200 Concrete Reinforcement 
3300 Cast-In-Place Concrete 
3301 Concrete Testing, Sampling, & Inspection 
3360 Concrete Floor Finish 
3480 Precast Concrete 
3600 Grout 

  
Division 4—Masonry 

4000 Index 
4100 Mortar and Grout 
4200 Unit Masonry 

  
Division 5—Metals 

5000 Index 
5100 Structural Metals 
5405 Cold-Formed Metal Framing 
5501 Anchor Bolts and Fasteners 
5505 Miscellaneous Metalwork 
5515 Ladder 
5520 Handrails & Railings 
5530 Grating, Trench Covers, & Cover Plates 
5550 Stairs & Safety Stair Treads 
5910 Hot-Dip Zinc Coating 

  
Division 6—Wood and Plastics 

6000 Index 
6100 Rough Carpentry 
6092 Prefabricated Wood Trusses 
6180 Glue Laminated Beams 
6200 Finish Carpentry and Millwork 
6400 Prefinished Cabinets 

  
Division 7—Thermal and Moisture Protection 

7000 Index 
7100 Waterproofing and Moisture Proofing 
7200 Insulation 
7410 Metal Roofing 
7466 Fiber Cement Siding 
7520 Metal Siding 
7600 Flashing and Sheet Metal 
7630 Gutters & Downspouts 
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7900 Joint Sealers (Caulking & Sealants) 
 
Division 8—Doors and Windows 

8000 Index 
8100 Steel Doors and Frames 
8330 Aluminum Hatches 
8331 Water Tight Aluminum Hatch 
8333 Aluminum Roll-up Doors 
8360 Sectional Doors 
8400 Doors & Windows 
8520 Vinyl Windows 
8710 Finish Hardware 
8800 Glass and Glazing 
8900 Louvers & Dampers 

 
Division 9—Finishes 

9000 Index 
9250 Gypsum Drywall 
9690 Rubber Base 
9900 Coatings 
9914 Tape Coating System 

  
Division 10—Specialties 
10000 Index 
10050 Architectural Specialties 
10100 Markerboards 
10200 Toilet Room Accessories 
10400 Signs 
10520 Fire Extinguishers  
10650 Lockers 

 
Division 11—Equipment 
11000 Index 
11001 Equipment 
11060 Electric Motors 
11100 Slide Gates 
11101 Stop Gates 
11107 Control Gate 
11122 Influent Screening Equipment 
11123 Manual Bar Screens 
11146 Vortex Grit Removal Equipment 
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11147 Grit Classifier 
11180 Sequencing Batch Reactor: General 
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 
11188 Portable Suspended Solids Probe 
11189 Dissolved Oxygen Monitor 
11190 Submersible Mixers 
11200 Tertiary Filters 
11310 Influent Pump Station 
11324 Submersible Turbine Pumps 
11332 Sludge Transfer Pumps 
11347 Submersible Wastewater Pumps 
11348 Non-potable Water System 
11580 Sludge Thickening Equipment 
11737 Ultraviolet Disinfection Equipment 
11800 Biosolids Treatment 
11900 Variable Frequency Drives 
11921 Automatic Samplers 

 
Division 12—Furnishings 
12000 Index 
12345 Furnishings 
12450 Fume Hood 
12500 Laboratory Equipment 

 
Division 13—Special Construction 
13000 Index 
13120 Decommissioning of Existing Wastewater Treatment Unit 
13121 Engineered Metal Buildings 

13410 Basic Measurement And Control Instrumentation Materials And 
Methods 

13420 Instruments 
13430 Boxes and Control Panels  
13450 Control Centers 
13490 Measurements And Control Commissioning 
13700 Security Access And Surveillance 
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Division 14—Conveying Systems 
14000 Index 
14552 Conveyors 
14655 Portable Hoist 
14660 Electric Hoist 

  
Division 15—Mechanical 
15000 Index 
15010 General Mechanical Requirements 
15050 General Piping Requirements 
15051 Piping Systems 
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 Spring-Loaded Cushioned Swing Check Valves 
15124 Reduced Pressure Principle Backflow Preventers 
15136 Wafer Style Silent Check Valves 
15147 Solenoid Valves 
15150 Specialty Valves 
15151 Expansion Joints 
15152 Manual Valve & Gate Operators 
15170 Motors For HVAC Equipment 
15184 Manual Valve and Gate 
15240 Mechanical Controls 
15250 Mechanical Sound, Vibration, & Seismic Control 
15400 Plumbing 
15440 Plumbing Fixtures 
15473 Electric Water Heaters 
15632 Electric Unit Heaters 
15860 Centrifugal Fans 
15891 Sheet Metal Ductwork 
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15895 Flexible Ductwork 
15903 Diffusers, Grilles, and Registers 
15910 Ductwork Accessories 
15944 Louvers 
15950 HVAC Controls 
15990 HVAC Systems, Testing, Adjusting, and Balancing 

 
Division 16—Electrical Work 
16000 Index 
16000 General Electrical Requirements 
16001 Commissioning 
16005 Starting and Adjusting 
16010 Operation and Maintenance Data 
16015 Demonstration and Training 
16030 Testing 
16040 Identification 
16050 Basic Electrical Materials and Methods 
16057 Electrical Systems Analysis 
16110 Raceways 
16112 Manholes and Handholes 
16120 600 Volt Wire and Cable 
16122 Signal and Data Cables 
16140 Wiring Devices 
16150 Safety and Disconnect Switches 
16155 Individual Motor Starters 
16160 Cabinets and Enclosures 
16170 Grounding 
16232 Packaged Diesel Generator  
16281 Over Current Protection Devices 
16311 Low Voltage Switchboards 
16405 Electrical Service 
16420 Motor Controls Centers 
16431 Short Circuit and Coordination Report 
16441 Safety Switches 
16460 Dry-Type Transformers 
16470 Panelboards 
16483 Variable Frequency Drives 
16500 Lighting Fixtures 
16701 General Communications 
16720 Life Safety System 
16740 Telephone and Computer Data Provisions 



City of Sutherlin Predesign Report, Section 6.3 
Wastewater System Improvements Construction Documents 

The Dyer Partnership Engineers & Planners, Inc. 6.3-9 
 

Division 17—Instrumentation 
17000 Index 
17010 General Requirements for Process Instrumentation and Control Systems 
17130 Power Supply and Conditioning Equipment 
17132 Uninterruptible Power Supply Equipment 
17235 Parshall Flumes 
17250 Magnetic Flow Meters 
17260 Level Control Transducers 
17270 Ultrasonic Level Sensor 
17280 Pressure Gauges 
17295 Staff Gauges 
17500 Control Strategies 
17761 Automatic Telephone Dialer 
17900 Control Specifications 
17905 Main Instrument Panel 
17920 Supervisory Control and Data Acquisition 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 Sutherlin 

 Wastewater System Improvements 

Section: 6.4 

Subject: Implementation 

 COST ESTIMATE 

Date: November 2015 

Prepared By: Ryan Quigley, P.E. 
  

 

Construction Cost 

Our office estimated the construction cost for the preliminary design of the wastewater 

system improvement project.  Based on the level of detail developed during preliminary 

design, we made our best judgment based on our experience with similar projects.  In the 

table below, we compare the preliminary estimate with our opinion of construction cost 

shown in the facilities plan.  Detailed cost estimates are included within Appendix C.  

 

Process Areas 

2013 
Facilities Plan 
Amendment 
Preliminary 

Estimate 

2015 
Preliminary 

Design Estimate 

Process Area 100: Plant Facilities $                   723,000 $              1,010,044 

Process Area 200: Exist. Filter Building Building modifications included in Process 
Area 1301 (Dewatering) 

Process Area 300: Exist. Operations Building Not Included $                   24,530 
Process Area 400: Control Building $                   555,000 $                 604,800 
Process Area 500: Maintenance Shop Building Not Included $                 214,400 
Process Area 600: Influent Screening Facility $                   526,000 $                 461,244 
Process Area 700: Influent Pump Station $                   816,000 $               1,169,530 
Process Area 800: Headworks $                   721,000 $                 935,506 
Process Area 900: Sequencing Batch Reactors $                4,487,000 $               4,760,269 
Process Area 1000: Tertiary Treatment $                1,004,000 $                  726,503 
Process Area 1100: UV Disinfection $                   529,000 $                  790,686 
Process Area 1200: Effluent Disposal (Reuse) $                   742,000 $                  292,015 
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Process Area 1300: Biosolids Treatment $                   775,000 $               1,256,417 
Process Area 1301: Biosolids (Dewatering) $                1,160,000 $               1,086,278 
Process Area 1400: Everett Avenue Pump Station $                    643,800 $                  880,019 
Process Area 1401: Everett Avenue Pump Station – 
Force Main1 $                    750,000 $                  585,497 

 
SBR Pre-load Not Included $                  427,369 
Miscellaneous (Generator, Spreader Truck, TV 
Monitoring) $                  380,000 $                  380,000 

Construction (Total) $              13,811,800 $          15,605,107 

1. Added after completion of WWFP. 

 

The construction cost based on preliminary design has increased approximately $ 2.07 

million over the amount shown in the facilities plan with modifications made following 

recommendations in the environmental report.  The following discusses some of the probable 

causes of the project cost increases: 

 

A. Process Area 100: Plant Facilities 

• More extensive yard piping than was identified at the facilities planning level. 

• Increase in the asphalt paving area. 

• Difficulty level expected due to existing utilities on site. 

• Total reconstruction of access road. 

B. Process Area 300: Existing Operations Building 

• Added cost for removing all unnecessary pumps and piping in the existing 

building. 

C. Process Area 400: Control Building 

• Cost of adding a laboratory to the control building. 

D. Process Area 500: Maintenance Shop Building. 

• Added cost of constructing a maintenance shop on the treatment plant site. 

E. Process Area 700: Influent Pump Station 

• Geotechnical investigation indicated a more costly shoring and dewatering 

system would be required due to poor soil conditions. 

• An increase in pipe and valve costs. 

F. Process Area 800: Headworks 
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• Increase in concrete quantities for construction of elevated headworks. 

• Increase in costs for higher efficiency grit removal equipment. 

G. Process Area 900: Sequencing Batch Reactors 

• Poor soil conditions discovered during geotechnical investigation requiring 

the removal of pre-load material and additional structural fill. 

• Inclusion of ground level, interior access. 

H. Process Area 1100: UV Disinfection 

• Increase in UV Disinfection equipment cost. 

• Increase in quantities of piping and valves. 

• Addition of roof structure over UV Disinfection area. 

I. Process Area 1300: Biosolids Treatment 

• Increase in blower and aeration equipment costs. 

• Increased piping quantities for ability to transfer biosolids between basins. 

• Inclusion of dewatering screw press feed pumps. 

• Added dewatered biosolids storage facility. 

J. Process Area 1400: Everett Avenue Pump Station. 

• Larger pumps based on revised force main layout. 

K SBR Basin pre-load: 

• Added cost of hauling in material to pre-load the SBR construction area per 

recommendations of the geotechnical investigation. 

 

Total Project Cost 

The current total project cost is shown below in comparison to the one presented in the 

facilities plan.  The total project cost based on preliminary design is approximately $479,000 

more than the amount shown in the facilities plan. 
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Description 

2013 
Facilities Plan 
Amendment 
Preliminary 

Estimate  

2015 
Preliminary 

Design Estimate 

Construction (Total)  $        12,668,000   $        14,139,600   
Engineering Design & Bidding  $          1,267,000   $          1,267,000  
Engineering Construction Services  $          1,267,000     $          1,267,000 
Value Engineering  $               85,000  $               85,000 
Environmental Report  $               45,000   $               16,500  
Contingency  $          1,900,000   $             993,000  
Legal/Administration  $               75,000   $               35,000  
Land Acquisition & Easements  $          3,000,000   $          3,000,000  
Permits & DEQ Review Fee  $               10,000   $               10,000  
Everett Avenue Pump Station  $             925,000  $          1,144,000 
Everett Avenue Pump Station Force Main1     $          1,000,000  $             763,000 

Total Project Cost   $        22,242,000  $        22,721,000 
1. Added to project after completion of WWFP  

Contingency 

The contingency amount shown is approximately 15 percent of the 2013 facilities plan 

estimated total of construction.  We recommend that the contingency remain a minimum of 7 

percent based on the additive uncertainties shown below:     

 

A. Increased level of design in structures and piping 

B. Completion of process and instrumentation concepts 

C. Confidence level of type and size of equipment 

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

E. Engineer’s opinions of cost based on lump sum pricing compared to the contractor’s 

detailed unit pricing and firm equipment costs. 

F. Indirect costs of construction in the contractor’s bid price 

G. Uncertainties of materials and labor resources 

I. Probability of differing site conditions during construction at the existing plant, 

namely, hidden utilities, condition of existing equipment and structures, and disposal 

of sludge and grit 

J. Operation of the existing plant during construction. 
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NPDES Permit 
 
Mutual Agreement and Order (MAO) 
 
MAO for Everett Avenue Pump Station Force Main 
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Glossary 
 
 
 
 
 



Glossary 
 
The terms used in this study are defined below. 

 

Definitions 

 

Anaerobic Digestion – the decomposition of organic material by bacteria in an environment 

without oxygen. 

 

Average Dry Weather Flow (ADWF) - the average flow measured during a dry weather 

season, usually May 1 to October 31, and during low groundwater levels that occur on a daily 

basis.  During periods of little or no precipitation, wastewater flow is composed primarily of 

sanitary sewage, commercial and/or industrial wastes.  Base infiltration may be present. 

 

Average Wet Weather Flow (AWWF) – the average flow measured during the wet season, 

usually November 1st to April 30th.  This value may be utilized as a basis for higher winter mass 

load limits. 

 

Base Infiltration - water that enters the sewage system from the surrounding soil during periods 

of low groundwater levels. 

 

Biochemical Oxygen Demand (BOD) - a measure of wastewater strength in terms of the 

quantity of oxygen required for biological oxidation of the organic matter contained in 

wastewater.  The BOD loading imposed on a treatment plant influences both the type and degree 

of treatment, which must be provided to produce the required effluent quality.  All references to 

BOD in this report are with respect to five-day BOD and 20° Celsius. 

 

Discharge Monitoring Report (DMR) – the standard form required by the Oregon Department 

of Environmental Quality (DEQ) for the recording and reporting of influent and effluent volumes 

and characteristics along with other data pertaining to the wastewater system. 

 



Excessive Infiltration and Inflow (I/I) - portion of infiltration and/or inflow which can be 

removed from the sewage system through rehabilitation at less cost than continuing to transport 

and treat that portion of I/I. 

 

Industrial Wastes - waterborne wastes produced as the result of manufacturing or processing 

operations. 

 

Infiltration - water that enters the sewage system from the surrounding soil.  Common points of 

entry include broken pipe and defective joints in pipe and manhole walls.  Although generally 

limited to sewers laid below the normal groundwater level, infiltration also occurs as a result of 

rain or irrigation water soaking into the ground and entering mains, manholes, and even shallow 

house sewer laterals with defective joints or other faults. 

 

Inflow - water that enters the sewage system from surface runoff.  Inflow may enter the sewer 

system through manhole covers, exposed broken pipes and defective pipe joints, cross 

connections between storm sewers and sanitary sewers, and illegal connections of roof and area 

drains. 

 

Lateral - sewer pipe that connects the private sewer user’s facility to the public sewer lines.  

Laterals are usually the responsibility of the property owner from their facility to the property 

line. 

 

Maximum Monthly Dry Weather Flow (MMDWF) - the monthly average flow that has only 

twenty-percent probability of being experienced during May to October in any given year.  In 

other words, this flow represents the wettest dry weather season monthly average flow that is 

anticipated to have a five-year recurrence interval.  For western Oregon, May is usually the 

month, which has the highest dry weather flow. 

 

Maximum Monthly Wet Weather Flow (MMWWF) - the monthly average flow that has only 

twenty-percent probability of being experienced during November to April in any given year.  

This flow represents the wettest wet season monthly average flow that is anticipated to have a 



five-year recurrence interval.  For western Oregon, January is usually the month that has the 

highest wet weather flow. 

 
Non-excessive Infiltration  – “The quantity of flow which is less than 120 gallons per capita per 

day (domestic base flow and infiltration) or the quantity of infiltration which cannot be 

economically and effectively eliminated from a sewer system as determined in a cost-effective 

analysis” (40 CFR 35.2005, US Office of Federal Register 1999). 

 

Non-excessive Inflow – “The maximum total flow rate during storm events which does not 

result in chronic operational problems related to hydraulic overloading of the treatment works or 

which does not result in a total flow of more than 275 gallons per capita per day (domestic base 

flow plus infiltration plus inflow).  Chronic operational problems may include surcharging, 

backups, bypasses, and overflows” (40 CFR 35.2005, US Office of Federal Register 1999). 

 

Peak Daily Average Flow (PDAF5) - the highest 24-hour flow measured during a 5-year storm 

during conditions of high ground water.  A 24-hour 5-year storm for Gold Beach has 5.5 inches 

of rain. 

 

Peak Instantaneous Flow (PIF) - the highest hourly flow measured during wet weather.  The 

addition of increased I/I during periods of high groundwater levels and rainfall may produce 

flows several times greater than the ADWF.  This value determines the hydraulic capacity of 

major process units, sewers, channels, and pumps. 

 

pH - a logarithmic measure of hydrogen ion concentration.  The pH scale ranges from 0 to 14. A 

pH of 7 is considered to be neutral. Substances with a pH of less that 7 are acidic; substances 

with a pH greater than 7 are basic. 

 

Rain Induced Infiltration - portion of infiltration due to leakage of percolating rainwater into 

collection system defects that lie near the ground surface.   

 

Residual - the amount of chlorine in mg/L left in treated effluent at discharge. 



Sanitary Sewage - waterborne wastes principally derived from the sanitary conveniences of 

residences, business establishments, and institutions. 

 

Total Suspended Solids (TSS) - a measure of the quantity of suspended material contained in 

the wastewater.  The quantity of TSS removed during treatment influences the sizing of sludge 

handling and disposal processes, as well as the effectiveness of disinfection with chlorine. 

 

Wastewater - total fluid flow in a sewerage system.  Wastewater may include sanitary sewage, 

industrial wastes, and infiltration and inflow (I/I). 

 

Abbreviations 

 

ADWF - Average dry weather flow  
 
AWWF - Average wet weather flow  
 
BOD - Biochemical oxygen demand  
 
DEQ - Oregon State Department of Environmental Quality 
 
DMR - Discharge monitoring report 
 
EQ - Equalization Basin 
 
FOG -  Fats, oils and grease present in wastewater 
 
GPCD - Gallons per capita per day 
 
GPM - Gallons per minute 
 
I/I - Infiltration and Inflow  
 
MAO - Mutual Agreement and Order 
 
MGD - Million gallons per day 
 
mg/l - Milligrams per liter 
 
MMDWF - Maximum monthly dry weather flow 
 



MMWWF - Maximum monthly wet weather flow 
 
NPDES - National Pollutant Discharge Elimination System 
 
PDAF - Peak daily average flow 
 
PIF - Peak instantaneous flow 
 
PPCD - Pounds per capita per day 
 
SBR - Sequencing Batch Reactor 
 
SFO - Stipulation and Final Order 
 
CWSRF - Clean Water State Revolving Fund 
 
TMDL - Total maximum daily load 
 
TSS - Total suspended solids 
 
UV - Ultraviolet disinfection system 
 
WLO - Waste load allocation 
 
WWTP - Wastewater treatment plant 
 
 
Instrumentation Abbreviations 

 

FE/FIT - Flow element/flow indicator transmitter 

FS - Flow switch 

LET - Level transmitter 

LI - Level indicator 

LSA - Level sensor alarm 

LSH - Level sensor high 

LSL - Level sensor low 

OE/OIT - Oxygen element/oxygen indicator transmitter 

PI - Pressure indicator 

PIT - Pressure indicator transmitter 

TIT – Temperature indicator transmitter 
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Cost Estimates 
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