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1 Introduction 

The City of Hailey’s Woodside Water Reclamation Facility (WRF) is an extended aeration activated 

sludge process constructed in 2000 that consists of screening, grit removal, sequencing batch 

reactors (SBRs), filtration, and ultraviolet (UV) disinfection. The solids handling portion of the 

facilities underwent major modifications in 2015. 

The Facility Planning Study (FPS) completed in 2021 (HDR 2021) identified upgrades needed at the 

WRF through year 2040. The near-term improvements identified for 2021 through 2025 include 

programmable logic controller (PLC) and control systems upgrade at the Filter Building and four 

remote pump stations, standby power upgrade, influent pump station and flow meter upgrade, 

headworks upgrade, replacement of the SBR process with membrane bioreactors (MBR), and UV 

disinfection equipment replacement. At this point in time, the PLC and controls system upgrade and 

standby generator replacement have been completed. The UV disinfection equipment has been 

purchased by the City and the UV equipment installation is planned for early 2023. The next 

improvement identified by the FPS is the headworks upgrade. 

The existing headworks consists of one mechanical Lakeside 42-inch diameter rotary drum screen 

with ¼-inch perforated plate openings and one manual bypass bar rack with 1-1/4-inch slotted 

openings. The bar rack is only used when the mechanical screen is out of service and must be 

manually cleaned by an operator when in use. Since the manual bar rack spacing is much larger 

than the mechanical screen, more trash and stringy solids will pass through and enter the SBRs. 

Manual bar rack use is limited as the solids passing into subsequent treatment areas will clog pipes, 

plug up recirculation pumps, wrap around digester diffusers, and impact overall downstream 

treatment processes. 

Since the WRF will ultimately convert from SBR technology for secondary treatment to MBR 

technology for secondary and tertiary treatment in the next 10 years, screening becomes even more 

critical. MBR systems typically require screening to 2 millimeters (mm) to protect the membranes 

from damage. The existing building and mechanical screen are over 20 years old and corrosion is 

evident. The building corrosion issue is exacerbated by difficulties keeping the ventilation system 

functional.  

1.1 Coordination with Facility Plan 

The FPS identified replacing the existing mechanical screen with a 4-mm perforated drum screen 

and adding a new third channel for a new 2-mm perforated drum screen. The concept was to use 

the 4-mm screen until membrane treatment was constructed and then use a 2-mm screen. 

Subsequent discussion with membrane suppliers found a series screening approach has far fewer 

issues with solids passing through a single 2-mm screen. The proposed approach includes one 

existing channel with a refurbished 6-mm perforated mechanical drum screen and two new channels 

for series screens (4-mm followed by 2-mm perforated drum screens). The manual bar rack will be 

retained for emergencies.  Initially one new 4-mm perforated drum screen will be installed and the 

other three mechanical screens will be installed in phases as MBR system is implemented. 

Screening in series is a robust method to adequately remove trash to the small particle sizes 

required to protect the membranes from damage. 
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The FPS also identified upgrading the Woodside influent pump station in a separate project. The 

pumps are over 20 years old, constant speed (rather than variable speed), and have aging electrical 

infrastructure. This pump station should be upgraded at the same time as the Headworks 

Improvement project. The Woodside influent pump station has two 25 HP pumps in service with 

space reserved for a third. The proposed approach is to replace the existing submersible pumps with 

two new submersible pumps, replacing the motor starters with variable frequency drives (VFDs), and 

relocating the electrical equipment from the shack near the pump station to the new electrical room 

in the new headworks building. 

Chapter 2 of the FPS identified the projected flows and loads for the duration of the planning period. 

The FPS projected planning period growth conditions are adequate to use as the basis of design for 

the headworks upgrades.   
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2 Design Guidelines 

This section provides a basis for the design and configuration of major equipment, piping systems, 

and codes/regulations for the City of Hailey Headworks Upgrades project. The piping subsection 

includes discussion of piping service, layout, valves, meters, fittings, materials, sizing, and 

representation on drawings. The Applicable Codes and Regulations subsection provides information 

related to the building codes and local ordinances. 

2.1 Equipment Design 

Information such as equipment tag number, equipment name, design conditions, motor size, and 

electrical requirements will be included and updated as it is developed during the design process. 

2.1.1 Equipment Identification 

All equipment will be identified by an equipment tag that will be used throughout the set of Contract 

Documents. Equipment will be numbered according to the following format: 

• AAA-XXX-YN 

Abbreviations are defined as follows: 

• AAA  Equipment Type as defined in Table 1. 

• XXX  Process Area as defined in Table 2. 

• Y  Process Sub-Area as defined in Table 3 

• N  Suffix for more than one of the same device in the same process area 

Example: P-12-21 represents the Digester Circulating Sludge Pump 1. 
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Table 1. Equipment Abbreviations 

Abbreviation Description 

Process 

ADG Air Diffuser Grid 

B Blower 

DW Dewatering Unit 

F Filter 

FCV Flow Control Valve 

H Hoist 

MIX Mixer 

P Pump 

PBS Polymer Blending System 

PRV 
Pressure 

Reducing/Regulating/Relief Valve 

SP Sample Port 

STR Strainer 

SV Solenoid Valve 

T Tank 

ZS Flow Control Valve (Existing) 

Mechanical 

DPR Damper 

EF Exhaust Fan 

SF Supply Fan 

TT Thermostat 

UH Unit Heater 

Electrical 

HTT Heat Trace Tap 

LCP Local Control Panel 

MCC Motor Control Center 

PNL Panelboard 

VFD Variable Frequency Drive 

Instrumentation 

AE/AIT Analytical Element and Transmitter 

DPI Differential Pressure Indicator 

FE/FIT Flow Element and Transmitter 

FS Flow Switch 

PI Pressure Indicator 

PLC Programmable Logic Controller 

PSH Pressure Switch High 
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Table 2. Process Areas 

Process Area Description 

1 Influent Pumping Station 

2 Screening 

3 Grit Removal 

4 N/A 

5 SBR 

6 MBR (future) 

7 Tertiary Filters 

8 Disinfection 

9 Effluent Pumping 

10 
Aerobic Digester 

System 

11 Coagulation System 

12 Solids Dewatering 

N/A = not applicable; SBR = sequencing batch reactor; 

MBR = membrane bioreactor  

Table 3. Process Sub-Areas 

Process Sub-Area Description 

10 Digesters 

20 Mixing Pumps 

30 Thickener 

40 Dewatering 

50 Aeration 

2.1.2 Redundancy 

The Idaho Department of Environmental Quality (DEQ) Wastewater Rules (IDAPA 58.01.16) defines 

redundancy for wastewater treatment facilities as “supplying or installing backup equipment and 

facilities to make the operation of systems more reliable”. IDAPA 58.01.16 references the United 

States Environmental Protection Agency’s (EPA) Design Criteria for Mechanical, Electrical, and Fluid 

System and Component Reliability manual (EPA, 1974). The information in the literature relevant to 

the headworks upgrade is as follows: 

• Mechanically-Cleaned Bar Screens or Equivalent Devices 

o Backup bar screen shall be provided. It is permissible for the backup bar screen to 

be designed for manual cleaning only. Works with only two bar screens shall have at 

least one bar screen designed to permit manual cleaning. 

2.1.3 Configuration Considerations 

Several layout configurations were considered at the headworks location with various equipment 

orientations to provide functional systems that are easily operated and maintained.  

• When locating equipment, consideration will be given to the frequency of operation and the 

degree of effort required to operate and maintain the equipment. Provisions such as lifting 
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hooks, monorails, cranes, oversized doors, and other such items will be considered to 

accommodate equipment removal and maintenance. 

• Equipment location will not provide traffic hazard or interfere with area access or egress. 

• Equipment layout will provide for clear area around equipment pad of at least 4 feet nominal, 

3 feet between equipment and obstacles where available 

• For flow meters and other equipment having integral indication, either fixed access will be 

provided to view the integral indication or remote indication will be provided apart from the 

equipment at a convenient, accessible location. 

• For electrically operated valves, manual controls will be remotely located, if necessary, for 

easy operation. 

• Redundant equipment will be provided as set forth in Section 2.1.2. Redundant units will be 

given to operational alternatives to providing additional units for reliability. 

• For equipment requiring hoists or other such provisions for maintenance, coordination will be 

provided with the electrical, mechanical, and structural disciplines so that lights and structural 

members do not conflict with the equipment. 

• For tanks or other equipment requiring top access, the use of integral ladders or other fixed 

access will be provided. 

• For equipment located near vehicular traffic, the equipment will be protected by bollards or 

similar protection. 

• Equipment located in extremely corrosive or wet areas will either be constructed of non-

corrosive materials or will receive coatings suitable to provide a standard service life for that 

equipment. 

• All mechanical equipment, tanks, and control cabinets will be mounted on a nominal 4-inch 

high, reinforced concrete base, restrained to withstand all static, dynamic, hydraulic, wind, 

and seismic loads. Equipment not requiring vibration isolation devices will be bolted to the 

foundation, anchored and restrained to withstand all static, dynamic, hydraulic, wind, and 

seismic loads. To avoid transmission of noise, equipment may be mounted on restrained 

vibration isolators or resilient pads as recommended by the equipment manufacturers or as 

necessary. 

2.2 Piping Design 

Table 4 lists the piping service designations, service descriptions, and piping system schedules 

anticipated for this project. 
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Table 4. Piping Service Designations 

Service Designation Material Service Description 

ALP Type 304L SS Air Low Pressure 

D CI or DWV Drain 

NG 
Polyethylene or Black 

Steel 
Natural Gas 

ODA Type 304L SS or FRP Odorous Air 

RD CI or DWV Roof Drain 

RS PVC or DI Raw Sewage 

GR DI Grit 

OF PVC or DI Overflow 

DGS PVC or DI Degritted Sewage 

PW PVC or DI Plant Water (W3) 

SD PVC Storm Drain 

V CI or DWV Vent 

VTR CI or DWV Vent Through Roof 

W C900 PVC Potable Water 

SS = stainless steel; CI = cast iron; DWV = drain/waste/vent; FRP = fiber-reinforced plastic; PVC = 

polyvinyl chloride; DI = ductile iron 

2.2.1 Yard Piping 

Yard piping includes all pipes, valves, and vaults buried outside of buildings and structures. All 

piping will be designed to withstand internal pressure and external loads. Large diameter piping may 

require special structural design consideration. Corrosion protection will be provided in accordance 

with recommendations in the geotechnical report; however, no extraordinary corrosion protection 

measures are anticipated. 

Trench bedding should be performed with the most current edition of the Idaho Standards for Public 

Works Construction. According to the 2018 International Energy Conservation Code, as adopted by 

the City of Hailey. Blaine County is in Climate Zone 6B. The frost depth for the area is 24 inches as 

documented in the Hailey City Code Section 15.08.020.B.7.a, which modifies Table R301.2(1) of the 

International Residential Code for site-specific design criteria. 

2.2.2 Process Piping 

Process piping includes pipes and valves above grade and buried piping within five feet of a 

structure. Coordination will take place with yard piping regarding location and elevation at the 

structures. Where piping is laid out in corridors, space will be provided for future piping as well as 

access for possible pipe repairs without affecting adjacent pipes. For lines that may be subject to 

clogging, provisions for flushing with water and/or air will be provided. All lines shall have low point 

drains to allow complete draining. 

2.2.3 Valves and Gates 

Table 5 lists typical valves and gates used based on individual service types anticipated for the 

project. 
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Table 5. Typical Valve/Gate Applications 

Service Size Type 

Chemicals < 4 in Ball valves, non-metallic 

Wastewater (RS) 4 in to 12 in 
Eccentric plug valves, non-

lubricated SS slide gates 

Odorous Air (ODA)  6 in to 24 in 
Butterfly dampers, FRP 

body and disc 

Water (W) ≤ 3 in Ball valves, non-metallic 

in = inches; SS = stainless steel; FRP = fiber-reinforced plastic 

2.3 Applicable Codes and Regulations 

2.3.1 Building Codes 

The following list of codes are the codes that the City of Hailey has adopted that may be applicable 

to the Headworks Improvements project: 

• Architectural 

o International Building Code (IBC), 2018 Edition, as amended by the Idaho 

Building Code Board and including new Appendix O 

o International Residential Code (IRC), 2018 Edition, as amended by the Idaho 

Building Code Board, parts I-III and IX, including Appendix F, radon control 

methods 

o International Energy Conservation Code (IECC), 2018 Edition, as amended by 

the Idaho Building Code Board 

o International Existing Building Code (IEBC), 2018 Edition, as amended by the 

Idaho Building Code Board 

o International Fire Code (IFC), 2018 Edition, as amended by the City of Hailey 

Code of Ordinances and including Appendices B-F 

• Mechanical 

o Idaho State Plumbing Code (ISPC), 2017 version, as based on the 2015 Uniform 

Plumbing Code (UPC) and as published by the International Association of 

Plumbing and Mechanical Officials (IAPMO) 

• Electrical 

o NFPA 70, National Electrical Code (NEC), 2017 Edition, as amended and 

approved by the Idaho Electrical Board. 

2.3.2 Stormwater Management 

Stormwater management implemented by the contractor during construction activities shall be 

outlined in a Construction Storm Water Pollution Prevention Plan (SWPPP) prepared by the 

contractor, which includes monitoring weather forecasts, implementing best management practices 

(BMPs), and participating in regular inspections. 
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The improvements for this project are within the existing facilities and disruption of less than one 

acre is anticipated. Therefore, stormwater management during construction will be minor. Site 

drainage from the north will require routing either west or east to avoid flowing to the building. 

Building drainage can also be routed to the west or east. 

2.3.3 Idaho Department of Environmental Quality Regulations 

The DEQ’s Wastewater Rules, IDAPA 58.01.16.650, includes requirements for information included 

in a Preliminary Engineering Report (PER) as well as requirements for process upgrades as 

wastewater treatment plants and redundancy. 

2.3.4 Additional Standards 

National Fire Prevention Association (NFPA) 497, Recommended Practice for the Classification of 

Flammable Liquids, Gases, or Vapors and of Hazardous (Classified) Locations for Electrical 

Installations in Chemical Process Areas, 2021 Edition, outlines broad requirements for safeguarding 

locations that handle these potentially dangerous substances. NFPA 820, Standard for Fire 

Protection in Wastewater Treatment and Collection Facilities, 2020 Edition, outlines supplemental 

requirements for fire protection at wastewater treatment facilities.  
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3 Headworks Design Criteria 

The purpose of this section is to describe the current equipment conditions, the design flows and 

loads, and evaluate the equipment options associated with the headworks/preliminary treatment. 

3.1 Existing Conditions 

3.1.1 Influent Screening 

Currently, the Woodside WRF has two open channels in the Headworks Building, with one channel 

housing a mechanical drum screen and the other channel housing a manual bar rack (HDR 2021). 

The mechanical screen is a Lakeside Rotomat 42-inch diameter screen with ¼-inch slotted 

openings. The screen has a rated peak hour capacity of 3,300 gallons per minute (GPM), which is 

equivalent to 4.75 million gallons per day (MGD). The differential head at this flow rate is 19 inches 

water column (in W.C.). The drum contains an internal rake mechanism and screw conveyor that 

removes the solids from the screen basket. The solids are washed, conveyed upward out of the 

channel, and compacted by the screen unit and discharges into a lower-level dumpster. 

The manual bar rack has 1-1/4-inch openings. If the mechanical screen is out of service, flow is 

diverted to the bar rack channel by opening and closing manual slide gates. An operator must 

continuously monitor the bar rack to remove rags and solids, otherwise the bar rack will become 

clogged and potentially overflow the channel. Using the manual bar rack permits a large amount of 

solid materials to enter downstream processes and disrupt treatment.  

3.1.2 Grit Removal 

The Woodside WRF has one 8.5-foot diameter vortex grit basin mixed by a ½-horsepower (HP) 

center mechanical mixer. The mixer keeps light organic materials in suspension and allows heavier 

grit to settle into the lower bottom hopper (HDR 2021). Grit is typically composed of sand, cinders, 

wood chips, coffee grounds, and other solid, abrasive particles. 

An air-lift pump operates on a timer to remove settled grit and transport to a grit washer in the 

Headworks Building. The grit basin manufacturer is John Meunier (company now known as Veolia 

Water Technology) and is rated to handle 4.3 MGD. The grit washer separates the grit from 

remaining biological materials and water before discharging the dewatered grit into the lower-level 

dumpster. Since there is only one grit basin, if the grit system is taken offline, flow will continue to the 

batch tank without removing grit from the raw sewage. From a treatment perspective, this is not 

problematic in short durations but can create problems with aeration diffusers and pumps 

downstream if grit continually enters the batch tank and SBRs. 

3.1.3 Ventilation and Odor Control 

The Headworks Building will have heating and ventilation to condition the interior air. The design 

decision for area classification depends on the area objective. If the ventilation system in the screen 

area is designed for 12 air changes per hour (ACH), the area can be electrically de-classified. At any 

lower ACH, the space must be classified as Class 1, Division 1 per NFPA 820.  

The decision on classification weighs the cost to ventilate (and heat) 12 ACH versus the cost to 

provide electrical equipment rated for Class 1, Division 1 areas. The winter conditions in Hailey and 

likely future rising energy prices skews the decision toward purchasing classified equipment. Screen 
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and grit equipment is commonly provided with Class 1, Division 1 electrical. Therefore, the design 

recommendation is to design the screenings room area for a reasonable 6 ACH and require all 

equipment and fixtures to be Class I, Division 1. The influent channels and grit chamber should be 

covered with a solid plate over the grating so a dedicated ventilation system for the covered 

channels can be incorporated separate from the overall building ventilation system at a future time. 

This is the most efficient way to treat the more odorous air.   

A continuous 6 ACH provides an atmosphere suitable for heating and occupancy. The design will 

include a dual-speed fan that further increases the air flow when occupancy is detected (motion 

switches). Alternatively, a switch can be provided allowing the operator to increase the air flow when 

prolonged maintenance is required in the area.    

A separate electrical room within the building with outside doors will house a motor control center 

(MCC) (for motor starters, VFDs, and feeder circuit breakers), distribution panelboards, dry-type 

transformer, SCADA control panel, and miscellaneous equipment control panels. The HVAC 

systems can be in a dedicated room or located outdoors. These areas are isolated from the Class 1, 

Division 1 area and unclassified electrically.  

The existing Woodside WRF Headworks Building does not have an odor control system and the 

future building is not planned to have an odor control system. The building is remote with no nearby 

occupied areas. Therefore, treatment of the ventilated air is not anticipated due to natural dilution. It 

is possible the neighboring area could change in the future so design provisions will be made to 

allow connection to a future carbon odor scrubbing vessel. Even though a carbon odor control 

system will not be provided initially, provisions can be made to increase passive odor treatment. The 

building exhaust air can cost effectively be diffused through a bio-bed filter such as wood chips to 

reduce odors in the exhaust. 

3.1.4 Woodside Influent Pump Station 

The influent pump station needs upgrades. The pumps are over 20 years old and use constant-

speed motors. This is energy and process inefficient. Variable frequency drives (VFD) match the 

incoming flow at much lower flow rates (less friction losses) resulting in lower energy usage. Process 

efficiency if gained by supplying a steady flow to the screening and grit system. The motor starters 

are located in MCC-B (Electrical Building), and the associated local controls are housed in a 

deteriorating wooden structure (see below) that is prone to outdoor weather and corrosion. The 

recommended upgrade is to move the electrical equipment into the Headworks electrical room and 

replace the pumps and motors. Figure 1 shows the influent pump station with the existing headworks 

building in the background. 
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Figure 1. Influent Pump Station Conditions 

3.2 Design Flows 

Wastewater treatment facilities are designed to treat a variety of flows. The process and equipment 

treats average annual, maximum monthly, and peak daily flow conditions. The headworks and 

disinfection process as well as the process piping must also treat and pass peak hourly flows.  

The flow increases outlined in the FPS (HDR 2021) will be used for the Headworks Improvements 

basis of design, with considerations for the current conditions and partial planning period (10 year) 

conditions. The flows have been adjusted by the 2.5 percent annual increase assumed in the FPS. 

The assumed design period is year 2023 with construction in 2024. If design/construction is planned 

for later than this, adjustments should be made to keep the improvements on a 20-year planning 

horizon.    

In general, the headworks system does not treat for biological parameters (BOD and TSS) and 

design is based primarily on flow. However, the grit removal system considers typical grit production 

related to both population and sewer system condition. The Woodside WRF uses a typical design 

value of 2 cubic feet (cf) per million gallons (MG) [cf/MG] for estimated grit production (Metcalf & 

Eddy 2014) and 8 cf/MG for estimated screenings production (WEF 2010). Table 6 presents the 

design flows and Table 7 presents the design screenings and grit production at intervals through the 

planning period. 

Table 6. Current and Planning Period Flows 

Parameter 2022 Conditions1 2034 Conditions 2044 Conditions 

Average Annual (MGD) 0.62 0.83 1.06 

Peak Month (MGD) 0.76 1.02 1.31 

Peak Day (MGD) 0.95 1.28 1.64 

Peak Hour (MGD) 1.84 2.37 2.92 
1 Projected 2022 conditions based on 2.5% growth rate identified in FPS (HDR 2021). January through August 

2022 plant data shows that projections are consistent with actual flows. 

mgd = million gallons per day 
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Table 7. Current and Planning Period Screenings and Grit Production 

Parameter 
2020 Conditions 2034 Conditions 2044 Conditions 

Screenings Grit Screenings Grit Screenings Grit 

Average Annual (cf/hr) 0.206 0.051 0.277 0.069 0.355 0.089 

Peak Month (cf/hr) 0.253 0.063 0.341 0.085 0.436 0.109 

Peak Day (cf/hr) 0.317 0.079 0.426 0.107 0.546 0.137 

cf/hr = cubic feet per hour 

3.3 Treatment Requirements 

The National Pollutant Discharge Elimination System (NPDES) permit, and likely also the future 

Idaho Pollutant Discharge Elimination System (IPDES) permit, does not require preliminary 

treatment and is not the primary driver for improvements. The primary driver for the improvements is 

to keep debris and solids out of the secondary treatment system. Rags, stringy solids, and grit can 

accumulate in the biological basins (SBRs or MBRs) and can damage/clog pumps or membranes. 

The existing mechanical screen and grit washer are in poor condition. The screen and grit washer 

were both put into service in 2000, so both pieces of equipment have passed their expected 20-year 

lifespan. Neither the screen nor the grit washer have been re-built.   
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4 Headworks Equipment Evaluation 

This section will evaluate the different types of equipment available for screens, screenings 

washer/compactors, grit removal, odor control, and influent pumping. 

4.1 Screen Evaluation Criteria 

Based on the current conditions of the existing fine screen and the future secondary and tertiary 

treatment system to be used (MBR), the following screen types are considered for the screen 

replacement in this project: 

• Traveling screens: rake and perforated 

• Perforated drum screen 

While a perforated traveling screen could potentially take less channel length than a perforated drum 

screen, it is much more efficient to use the same technologies for series screens (maintenance). If a 

perforated drum-type screen is preferred by membrane manufacturers for fine screening, it should 

also be used for coarse screening. Saveco’s traveling perforated screen (formerly by FSM) was still 

evaluated to provide a basis for the technology. 

The traveling screens produced by the following manufacturers are evaluated in this report: 

• RakeMax® Multi-Rake Bar Screen (Huber Technology) 

• Perforated Filter Screen (Saveco) 

• Raptor® Multi-Rake Bar Screen (Lakeside Equipment Corp.) 

The perforated drum screens produced by the following manufacturers are evaluated in this report: 

• ROTAMAT® Drum Screen (Huber Technology) 

• Rotary Drum Screen (Saveco) 

• Raptor® Fine Screen (Lakeside Equipment Corp.) 

The screens must be able to pass both current and planning period peak flow conditions, which are 

shown in Table 6. The 2-mm fine screens are all too large to fit in the existing influent channels. 

Therefore, two new channels will be constructed to fit the new screens. 

4.2 Screen Evaluation 

4.2.1 Huber RakeMax® Multi-Rake Bar Screen 

The Huber RakeMax® multi-rake bar screen is a standard mechanical bar screen. The rakes are on 

a rotating chain that continuously clean the screen by penetrating through the bars to positively 

remove the screenings. It is typical for traveling rake screens to include multiple rakes on chains, 

scraper plate at the discharge, and an external washer/compactor. The Huber RakeMax® is no 

exception and includes multiple rakes, a polyethylene scraper blade, and an external 

washer/compactor. Wash water is required for the washer/compactor but not for the screen. 

The screen and washer/compactor are both constructed from pickled and passivated type 304L 

stainless steel and includes explosion-proof motors and solenoid valves rated for Class 1, Division 1 
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spaces. The chains are constructed from type 316L stainless steel with polyamide rollers and the 

screen bars are constructed from type 316L stainless steel. The Huber RakeMax® also does not 

require a grouted bottom step for installation. 

4.2.2 Saveco Perforated Filter Screen 

The Saveco perforated filter screen is a standard traveling filter screen. The perforated screen 

elements continuously rotate around the body of the screen. A polyester brush and spray bar are 

included to clean the screen. Traveling perforated screens function similar to traveling rake screens, 

except they provide additional protection against solids since they can screen in two dimensions 

rather than one. The circular openings are also much more efficient at capturing rags and stringy 

materials that can create issues with centrifugal pumps and hollow fiber (or flat plate) membranes. 

The filter screen includes a spray bar system and nylon-bristled cleaning brush. The filter screen 

does not include a washer/compactor. 

The screen is constructed from type 304 stainless steel and includes explosion-proof motors and 

solenoid valves rated for Class 1, Division 1 spaces. The chains are constructed from type 304 

stainless steel with ultra-high molecular weight polyethylene (UHMW-PE) support rails and seals and 

the perforated elements are constructed from type 304 stainless steel. All stainless steel is 

passivated. 

4.2.3 Lakeside Raptor® Multi-Rake Bar Screen 

The Lakeside Raptor® multi-rake bar screen is a standard mechanical bar screen. The rakes are on 

a rotating chain that continuously clean the screen by penetrating through the bars to positively 

remove the screenings. It is typical for traveling rake screens to include multiple rakes on chains, 

scraper plate at the discharge, and an external washer/compactor. The Raptor® multi rake bar 

screen includes multiple rakes, a stainless steel scraper blade, and an external washer/compactor. 

Wash water is required for the washer/compactor but not for the screen. 

The screen and washer/compactor are both constructed from type 304 stainless steel and includes 

explosion-proof motors and solenoid valves rated for Class 1, Division 1 spaces. The chains are 

constructed from stainless steel and the screen bars are constructed from stainless steel. The 

Raptor® multi rake bar screen also does not require a grouted bottom step for installation. 

4.2.4 Huber ROTAMAT® Drum Screen 

The Huber ROTAMAT® drum screen is a circular drum with either a perforated plate or wedgewire 

basket for screening. It is typical for drum screens to include a spray bar and cleaning brush for 

screen cleaning, shaftless screw for solids removal, and a washer/compactor for cleaning and 

dewatering of screenings. The ROTAMAT® includes a spray bar, nylon-bristled cleaning brush, 

shaftless screw, and an integrated washer/compactor. 

The screen is constructed from pickled and passivated type 304L stainless steel and includes 

explosion-proof motors and solenoid valves rated for Class 1, Division 1 spaces. The screen is 

installed at a 35° angle and has 2-mm openings. The screen has a 48-inch diameter drum. 
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4.2.5 Saveco Rotary Drum Screen 

The Saveco rotary drum screen is a circular drum with either a perforated plate or wedgewire basket 

for screening. The Saveco rotary drum screen includes a spray bar, nylon-bristled cleaning brush, 

shaftless screw, and an integrated washer/compactor. 

The screen is constructed from type 304L stainless steel and includes explosion-proof motors and 

solenoid valves rated for Class 1, Division 1 spaces. The screen is installed at a 35° angle and has 

2-mm openings. The screen has a 48-inch diameter drum. 

4.2.6 Lakeside Raptor® Fine Screen 

The Lakeside Raptor® drum screen is a circular drum with either a perforated plate or wedgewire 

basket for screening. The Raptor® drum screen includes a spray bar, nylon-bristled cleaning brush, 

shaftless screw, and an integrated washer/compactor. 

The screen is constructed from type 304 stainless steel and includes explosion-proof motors and 

solenoid valves rated for Class 1, Division 1 spaces. The screen is installed at a 35° angle and has 

2-mm openings. The screen has a 41-inch diameter drum. 

4.2.7 Technology Recommendation 

The recommended technology for the Woodside WRF’s screening is dependent on achieving 2-mm 

screening to adequately protect the future membranes (once the WRF moves from using SBRs to 

MBRs for secondary treatment). A drum screen is the preferred method of 2-mm screening of 

membrane manufacturers because they generally have fewer seal locations than traveling rake or 

perforated traveling screens. Failed seals in a screen can allow trash to bypass the screens and 

potentially damage future membrane systems. Most traveling rake screen manufacturers do not 

provide this technology with screenings below 4-mm, and drum screens also have a higher 

Screenings Capture Ratio (SCR) than traveling rake screens. This is because they can screen solids 

in two dimensions, where traveling rake screens can only screen in one dimension. 

Until moving to series screening for membranes, the upstream coarse screen technology could be 6-

mm or 4-mm openings prior to the future 2-mm screen. This removes the biggest solids and reduces 

blinding issues in the future fine screen. Screening in series is the recommended strategy for MBR 

plants. Facilities that opted to screen directly to 2-mm have had blinding and inefficient screening 

problems (i.e., solids bypassing screen along channel edges). Given that the SCR of the upstream 

screen is less critical in this scenario, a traveling rake screen could be a viable option. These 

screens have a smaller head loss and smaller footprint than drum screens since they can be 

installed at a higher angle. 

4.3 Screening Alternatives Evaluation 

The screen alternative evaluation features a pairwise comparison of the alternatives, where the 

criteria relevant for scoring the alternatives are SCR, Treatment Confidence, Blinding, Capital, 

Operations and Maintenance (O&M) Costs, and Energy Efficiency. The weighted scale used for the 

comparison can be found in Table 8. 
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Table 8. Pairwise Comparison Criteria and Scaling 

Criteria 
Screenings 

Capture Ratio 
Treatment 

Confidence 
Blinding 

Capital 
Cost 

O&M 
Costs 

Energy 
Efficiency 

Percent Rank 

Screenings 
Capture Ratio 

- 3 3 5 4 5 22.22% 1 

Treatment 
Confidence 

3 - 4 4 4 4 21.11% 2 

Blinding 3 2 - 4 4 4 18.89% 3 

Capital Cost 1 2 2 - 3 4 13.33% 5 

O&M Costs 2 2 2 3 - 4 14.44% 4 

Energy 
Efficiency 

1 2 2 2 2 - 10.00% 6 

Scoring scale: 

Rate the importance of the activity in the row relative to activity in the column where they intersect. 

If the row is much less important than the column, enter 1  
If the row is less important than the column, enter 2  

If the row has the same importance as the column, enter 3  
If the row is more important than the column, enter 4  

If the row is much more important than the column, enter 5   

While these criteria provide an idea of the overall requirements of the screening system, there are 

many factors that influence each criteria. 

The SCR is the ratio of screened material removed by a screen to the amount of screenable material 

in the flow. This criteria was first developed in 1992 (Northumbrian Water 1992-1993) and has been 

used in subsequent screen evaluations, such as the National Screen Evaluation Facility (NSEF) 

evaluations (NSEF 1, NSEF 2). 

Screenable material is determined by inserting a frame holding a series of fabrics screens with 4-mm 

and 6-mm openings in the channel upstream of the influent screen for a certain period of time. The 

fabric screens are then removed to weigh the screened material after it is dewatered. This provides 

a baseline mass of screenable material per time flow into the screens for testing. The screens then 

are tested in the channel for a certain duration of time to determine the amount of material screened 

to determine the SCR. 

Many facilities, including the Woodside WRF’s existing mechanical screen, use 6-mm perforated 

plate screens to achieve an SCR of 60-82% for protection of downstream equipment (NSEF 2). 

Blinding is affected by many different parameters. The most straightforward example is the opening 

size in the screens. A screen with smaller openings is more likely to have issues with blinding as it 

can capture more solids. However, the traveling speed of the screen and its cleaning mechanisms 

also play a role. Faster screens generally are less affected by blinding as the debris can be removed 

faster, but the efficiency of the screen’s cleaning mechanism (spray bar, brushes, rakes, etc.) plays 

a large role in tandem with screen speed. Having a screen with adjustable speeds (i.e., on a VFD) 

will help to both protect the screen’s mechanical parts during low flow events and reduce blinding 

during peak flows. All screens evaluated in Section 4.2 can run on a VFD. 

Costs with the screens are an important factor in determining what technology, and brand, should be 

selected for use. Capital costs include the costs associated with equipment purchase and delivery 
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and can significantly impact the City’s budgeting. O&M costs also represent a significant portion of 

cost associated with the equipment over its lifetime. O&M costs include, but are not necessarily 

limited to, component replacement, lubricator replacement, energy consumption, and repair 

activities. 

Energy efficiency is an important consideration for WRFs, as the treatment processes consume a 

large amount of energy. Typically, headworks equipment accounts for a very minor amount of 

energy consumption at a WRF. However, a distinction with energy efficiency in this comparison is 

that energy efficiency is also considering labor energy consumption. If an alternative requires a 

significant amount of operator attention and time, the energy efficiency score is reduced. 

4.3.1 Alternative 1: No Action 

The first alternative for the headworks system at the Woodside WRF is no action. This alternative is 

using only the existing mechanical screen with the manual bar rack backup. The existing 6-mm drum 

screen was installed when the plant was first constructed in 2000 and is past its expected lifespan. 

The screen cannot be expected to last much longer without requiring significant repair. Maintenance 

will continue to become more expensive and time-consuming to keep the screen operational. 

If the Woodside WRF wants to convert its treatment system to an MBR, this screen will not provide 

adequate screening to protect the membranes. Membranes need screening of 2-mm to adequately 

protect the fibers (or plates) from being damaged. 

4.3.2 Alternative 2: 4-mm Screen in Parallel with 2-mm Screens in 
Series 

The Woodside WRF plans to implement the MBR system in multiple phases, with the first phase 

treating a portion of the planning period flows. This is due to the large capital cost associated with 

the membranes and constructing new basins to house the membranes. The WRF only needs to 

screen to 2-mm once the membrane systems have been installed. When the WRF is bypassing the 

membranes, lesser screening is needed, which is why the initial screen would have 4-mm openings. 

Screening directly to 4-mm has the potential to create greater blinding issues when compared to the 

current 6-mm screen, although 4-mm screens are significantly less prone to blinding as the coarse 

screen when compared to screening directly with 2-mm screens. This alternative has a higher SCR 

than 6-mm screening before the 2-mm screens are installed, but four screens will still be required 

and pose a significant capital investment. In the phased arrangement, only one 4-mm screen will be 

installed before MBR system implementation. The WRF would continue to use the aging 6-mm 

perforated drum screen as backup, with the manual bar rack as an ultimate redundant measure 

Figure 2 depicts a preliminary headworks building layout with 4-mm perforated drum screens in 

parallel with 2-mm perforated drum screens in series.
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Figure 2. Headworks Upgrade Alternative 2 Plan View 
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4.3.3 Alternative 3: 2-mm Screens in Parallel 

While this alternative is not a recommended strategy for screening at the Woodside WRF, it was still 

investigated to provide a comparison with the other alternatives. This strategy presents complete 

redundancy for membrane screening requirements to protect the membranes by having 2-mm 

screens in parallel. However, this alternative is very susceptible to blinding issues, especially at peak 

flow conditions. In the phased arrangement only one channel will be populated.  

Screening directly to 2-mm have been shown to create blinding issues across many treatment 

facilities and would only be used when the membranes are active to protect them from damage. This 

alternative saves on capital cost since only two screens are required to achieve 2-mm redundancy 

for the future membranes but the concern for blinding is significant. 

Figure 3 depicts a preliminary headworks building layout with 2-mm perforated drum screens in 

parallel. 
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Figure 3. Headworks Upgrade Alternative 3 Plan View
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4.3.4 Alternative 4: 6-mm Screens in Parallel with 2-mm Screens in 
Series 

A 6-mm screen upstream of the 2-mm screen, in each channel, removes a significant risk associated 

with blinding. MBR manufacturers recommend using a 6-mm bar screen upstream of a 2-mm 

perforated plate or wedgewire fine screen. Coarse screening removes most large solids and 

eliminates much of the concerns with blinding. Using a bar screen rather than a perforated plate 

screen reduces both head loss and footprint, but phasing concerns and technology mixing 

associated with this alternative impacts the operating cost.   

This alternative has a significant capital cost, as the WRF would have to purchase a total of four 

screens to have complete 2-mm screening redundancy. If 2-mm redundancy is sacrificed during the 

initial membrane phase then one 6-mm screen and one 2-mm screen could be used. This method 

would leave one of the two new channels open for future installation of the second series of 6-mm 

and 2-mm screens and continue to use the aging 6-mm perforated drum screen as backup, with the 

manual bar rack as an ultimate redundant measure. In the phased arrangement, only one 6-mm 

screen will be installed before MBR system implementation. 

Figure 4 depicts a preliminary headworks building layout with 6-mm traveling rake screens in parallel 

with 2-mm perforated drum screens in series. If the City would prefer to use 6-mm perforated 

screens, it is recommended that drum screens are used rather than traveling screens. The layout for 

this would be the same as seen in Figure 2. 
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Figure 4. Headworks Upgrade Alternative 4 Plan View 
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4.3.5 Recommended Alternative 

A pairwise comparison was performed on the three alternatives above, as well as a no-action 

alternative, based on the criteria shown in Table 8. Each criteria was scored on a scale of 1-5 and 

weighted to determine the weighted score for each alternative. Table 9 outlines the scoring scales 

and weights used for the comparison. 

Table 9. Scoring Scales for Pairwise Comparison 

Woodside 

WRF 

Screenings 

Capture Ratio 

Treatment 

Confidence 
Blinding Capital Cost O&M Costs 

Energy 

Efficiency 

Scoring weight 22.22% 21.11% 18.89% 13.33% 14.45% 10.00% 

Scoring scales 

1 = < 45% 1 = Low 1 =High 1 = > $1m 1 = High 1 = Low 

3 = 60-75% 3 = Medium 3 = Medium 3 = $650-850k 3 = Medium 3 = Medium 

5 = > 90% 5 = High 5 = Low 5 = < $500k 5 = Low 5 = High 

The scoring scales and weights above were used to select the final alternative for screening at the 

Woodside WRF. 

Table 10. Pairwise Comparison for Screening 

Woodside WRF Screenings 
Capture Ratio 

Treatment 
Confidence 

Blinding 
Capital 

Cost 
O&M 
Costs 

Energy 
Efficiency 

Weighted 
Score 

Rank 
No. Activity Name 

1 No Action < 45% Low Medium < $500k 
Medium-

High 
Medium 2.28 4 

2 
4-mm Screens in 
Parallel with 2-mm 

Screen in Series 
> 90% High 

Medium-

High 

$650-

850k 
Medium Medium 3.68 1 

3 
2-mm Screens in 

Parallel 
> 90% High High < $500k 

Medium-

High 

Low-

Medium 
3.33 3 

4 
6-mm Screens in 
Parallel with 2-mm 
Screens in Series 

> 90% 
Medium-

High 
Medium 

$650-
850k 

Medium Medium 3.66 2 

As seen in Table 10, the highest-scoring alternative is the 4-mm screens in parallel with 2-mm 

screens in series. Alternative 2 is the recommended approach for screenings upgrades at the 

Woodside WRF. The operators have noted that trash has been passing through the existing 6-mm 

screen and accumulates in the digesters. There will be added value in reducing trash entering the 

biological system by having a tighter coarse screen in the short-term before the 2-mm screens and 

MBR system are installed. 

A preliminary evaluation was performed outside the scope of the pairwise comparison on the 

potential for reusing the existing mechanical screen channel as one of the screening-in-series 

channels. This alternative will not be possible because there is not sufficient space to install a 2-mm 

drum screen downstream of the existing 6-mm drum screen. 

The use of only one new influent channel and continuing use of the existing mechanical screen 

channel was considered. It is recommended that the Woodside WRF provides redundant screening 

in two newly constructed channels and keep the existing mechanical screen channel as a backup 

mechanical screen. The existing mechanical screen could have its drum replaced with a 4-mm 

perforated plate drum to match the future screens but is not required. The two new channels can be 
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connected between the 4-mm and 2-mm screens so that either of the 4-mm screens can discharge 

to either of the 2-mm screens by using manually installed slide gates. 

4.4 Grit Removal Evaluation 

The grit washer is in poor condition and the air lift equipment is aged. The existing concrete basin, 

however, is in good condition and can be retrofitted with new equipment. The existing grit basin is 

rated for up to 4.3 MGD and meets future peak hour flow. Redundancy is normally not provided on 

smaller treatment systems due to minor treatment impact unless out of service for extremely long 

periods of time. 

The air lift grit removal system should be replaced with a grit pumping system. This will replace the 

compressed air lifting system with a top-mounted, self-priming pump suitable for grit and slurry 

pumping. The existing air separator and grit washer will be replaced with a hydrocyclone and grit 

classifier. Hydrocyclones can more efficiently dewater grit prior to entering the grit classifier than an 

air separator. This reduces the footprint and overall size required by the grit classifier. 

By using a hydrocyclone, the Woodside WRF will be able to switch to a grit classifier from a grit 

washer. Grit washers are more effective as removing organics from the grit slurry than a grit 

classifier. However, hydrocyclones upstream of the classifier perform an initial dewatering step and 

also remove significant amounts of organics from the collected grit. The main benefits are footprint 

and cost.  

While classified grit may be slightly more odorous than washed grit, it is not significant. In addition, 

the HVAC system will introduce large volumes of fresh air and operators do not have to touch or 

shovel the grit for disposal so odors should not be a significant problem. 

4.5 Screenings and Grit Storage 

The existing screenings and grit are routed through a chute to a lower-level garbage container. 

Screenings for the existing mechanical screen will continue to be sent down the chutes, as this 

screen would only be put in service during emergency situations once the new screens are installed. 

Each of the future four screens will have dedicated trash bins that sit on the grating above the 

channel. Road access will be provided so that a truck can collect these trash bins at the upper level 

of the new headworks building, rather than below with the large garbage container. 

4.6 Odor Control Evaluation 

Nuisance odors and gases, such as hydrogen sulfide (H2S), are present in raw influent wastewater. 

These gases give off the stereotypical “sewer smell” and are commonly regulated by municipalities 

depending on zoning rules. While the Woodside WRF currently does not have provisions for odor 

control at the headworks building and is not required by the City of Hailey, it is a treatment system to 

consider. Increased flows will also introduce an increased amount of nuisance odors and gases 

which may cause problems with the neighboring businesses. 

The City of Ketchum / Sun Valley Water & Sewer District WRF installed an odor-scrubbing carbon 

system to reduce odors associated with their headworks building to replace a wet-scrubber 

(chemical scrubber). A picture of their new odor control system can be found in Figure 5. 
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Figure 5. City of Ketchum / Sun Valley Water & Sewer District WRF Air Scrubber 

It is recommended that the City of Hailey reserves space for the installation of an odor control 

system for the headworks building in the Headworks Improvement design but not install the system 

in the project at this time. The discharge of the new headworks building can be directed to a passive 

odor control system initially (such as diffusing odorous air through a wood chip pile). This will provide 

a cost-effective solution to provide some treatment and reduce potential odor emissions problems.  

4.7 Woodside Influent Pump Station 

The existing Fairbanks Morse submersible pumps in the influent pump station on the WRF property 

are aging and due for replacement. There are currently two pumps sized to pump 1,400 GPM at 45 

feet of total dynamic head (TDH). The pumps are each 25 HP. The pumps are constant speed with 

motor starters located in MCC-B (Electrical Building), and the associated local controls housed in a 

deteriorating wooden structure (Figure 1) that is prone to outdoor weather and corrosion. The pumps 

should be replaced with new pumps sized to pass 1,400 GPM at 45 ft TDH. The existing pumps 

have adequate capacity for the Woodside collection system with only one pump in service. However, 

the pumps were installed in 2000 and past their recommended lifespan. A third pump sized for the 

same flow conditions can be installed when the Woodside collection system reaches higher flows. 

The controls and shack will be removed with the pump replacement. The new pumps will be run on 

VFDs located in the electrical room within the new headworks building. This will protect the electrical 

equipment, help extend longevity of the pumps by reducing on/off cycling, and will reduce energy 

consumption. 

4.8 Equipment Procurement Approach and Phasing 

The equipment procurement approach should balance initial capital cost requirements and the 

construction sequence required in the Wood River Valley. Typically, projects that require outside 

work start after the snow is melted in May and construction works to completely enclose the 
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structure before freezing conditions start in October and November. Once the building is enclosed, 

wintertime installation of the equipment can proceed so that equipment startup begins around March 

or April. 

The City of Hailey prefers a system where the major equipment is Owner Furnished. This approach 

has assisted in ensuring that high-quality equipment is installed throughout the plant, and the 

approach allows projects to meet the expected summer construction schedule. Wastewater 

equipment generally has a delivery time of 20 to 30 weeks from issuance of the purchase order but 

have been as high as 40 weeks in the last couple years due to supply chain issues related to the 

COVID-19 pandemic. By procuring the equipment before construction bidding commences, the 

equipment can arrive on-site very close to the time that the contractor is ready to install the 

equipment. This approach is being used for the Woodside WRF’s new UV system to be installed in 

early 2023. 

To reduce initial capital costs, HDR recommends that the City of Hailey purchase only one 4-mm 

perforated drum screen initially. A perforated drum screen will remove significantly more trash and 

stringy solids than a 4-mm traveling rake screen can. This technology has been used since the 

reconstruction of the plant and will provide superior protection from clogging in the downstream 

pumps.  

The primary driver for using a traveling rake screen over a perforated drum screen would be to 

reduce footprint. Since the new channels will need to tie into the existing channels further 

downstream than the manual bar rack channel tie-in, there will be adequate length available to install 

drum screens in series. Using perforated drum screens for both coarse and fine screening will keep 

one type of screening technology in use at the WRF and will provide excellent protection against 

clogging for both the near term and short-term phasing. 

Fine screening will not be needed until the WRF installs membranes. The first new channel can be 

populated with the 2-mm screen and the second new channel can be populated with the second set 

of 4-mm and 2-mm screens once the Woodside WRF is ready to convert its secondary treatment 

system from SBRs to MBRs. The City should also pre-purchase two new influent submersible 

pumps, two new self-priming grit pumps, a hydrocyclone for grit concentrating, grit classifier, and the 

associated electrical equipment. A preliminary interior isometric showing the new headworks building 

with all four new screens installed can be seen in Figure 6, and a preliminary exterior isometric of the 

new headworks building can be seen in Figure 7. A preliminary exterior architectural elevations view 

can be seen in Figure 8.
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Figure 6. Preliminary Headworks Building Interior Isometric  
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Figure 7. Preliminary Headworks Building Exterior Isometric   
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Figure 8. Preliminary Headworks Building Exterior Architectural Elevations  
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5 Headworks Layout and Hydraulic 
Considerations 

The hydraulics through the existing screen is driven by the operating level in the Woodside and 

Riverside influent pump stations. The Riverside pump station is located offsite and feeds directly into 

the existing screen channels. The Woodside pump station is located just below the existing 

headworks building to the west and feeds directly into the existing screen channels through a 

separation penetration from the Riverside line. 

5.1 Hydraulic Flow Elements 

Hydraulic components for the Headworks Improvements consists of new influent channels 

containing perforated drum screens in series. Since the headworks is higher in elevation than the 

secondary treatment system, flow travels by gravity through the headworks into subsequent 

processes and to discharge.  

The operational goal is to remove solids that can damage downstream equipment, especially the 

future membranes. Short-term considerations are primarily related to protecting downstream 

equipment from stringy solids before the 2-mm screens are installed. Historically the problems have 

occurred with the SBR recirculation pumps and accumulation of tissue and stringy solids in the 

aerobic digester. The solution discussed by operations is to have digester circulating pumps 

occasionally pump to the screenate pump station. The screenate pump station discharge will need to 

be modified to allow screenate to be pumped upstream of the screens. 

5.2 Control Strategy 

The screens will be controlled by level. The existing screen has only one level sensor upstream, 

while the new screens will have upstream and downstream level devices for differential level 

determination, for a total of three level devices per new channel. The screenings washer/compactor 

will be operated in a batch mode based on an existing repeat cycle timer and the level switch signal. 

This is the same as the current control strategy. 

Level differential control is common for screens. The level sensors determine the differential levels 

(i.e., head loss through the screen) within a certain range. The cleaning cycle activates once the 

differential level reaches a certain operator-set value, such as 5 inches, due to debris accumulation. 

The screen starts and cleaning commences and runs until the differential level reaches a lower 

operator-set value, such as 2 inches. The screen continues to operate until the minimum differential 

level is passed. VFDs on the screens would allow for a higher operating speed if there is an 

excessive head loss situation, such as 10 inches. 

This control strategy operates independently of the actual channel depth, as the differential across 

the screens are the key control parameter. A backup controller will be provided for the screens if the 

PLC fails. This approach includes an upstream float switch to provide a redundant high-level on-

switch for the screens. 
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6 Site Evaluation 

The City of Hailey Woodside WRF Headworks Improvements project will add two new influent 

channels, each with space to install a new 4-mm perforated and 2-mm perforated drum screen, two 

new self-priming grit pumps, new hydrocyclone and grit classifier, a new headworks building, and an 

access road to deliver and replace equipment in the building. 

6.1 Proposed Facilities 

6.1.1 Site Constraints 

The site has sufficient space to construct the proposed facilities, although there are limitations due to 

the proximity of the mountains to the north. The access road will run approximately four feet away 

from the western property line and the northern wall of the headworks building is approximately 14.5 

feet away from the current northern plant property and fence line. The City owns the land further to 

the north of the fence line up the mountain that provides additional buffer. 

There is a natural gas line servicing the existing headworks building that will be reused. The tree 

near the influent pump station will be removed for improved access to the new and expanded 

headworks building. The depth to groundwater is not a consideration during construction of the new 

headworks building as confirmed by existing geotechnical reports from the original facility design and 

construction. 

6.1.2 Headworks Modifications 

The existing metal building will be demolished and replaced by a larger building using concrete 

masonry unit (CMU) walls rather than steel. The building will be expanded from the existing footprint 

to protect the two new channels constructed to the north of the existing channels and to cover the 

grit chambers to the east. This will help protect equipment from winter conditions.  

6.1.3 Mechanical Requirements 

A new HVAC system will be designed and installed for the new building. Since the process room will 

be a Class 1, Division 1 space, the HVAC system can be rated at less than 12 ACH. Six (6) ACH is 

the recommended minimum with dual speed fans to increase the ventilation if extended occupancy 

is required for maintenance. The HVAC system will be designed to move air in a west-to-east 

direction through the building. This way, exhausted air will leave through the east wall, where space 

is reserved for a future carbon scrubber if odors become a problem in the area. Per NFPA 820, the 

classified screen room requires negative pressure relative to ambient conditions. The screen room 

will have a negative differential of at least 0.1 inch of water column relative to ambient air pressure. 

The exhaust fans will be installed within the Class 1, Division 1 envelope of the building and must be 

rated for this service. The ventilation systems serving the screen room will also be constructed 

according to the Air Moving and Control Association’s (AMCA) Type A or Type B spark-resistance 

requirements. The exhaust fans should be sized to provide sufficient differential pressure for a future 

odor control system so the fans would not need to be replaced. 
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The isolated electrical room will require a positive pressurization unit per NFPA 820 because it is 

adjacent to the screen room. This is to ensure that no combustible gases enter the room from the 

screen room, but will not require as many air changes per hour since the space will not be 

electrically classified. The electrical room will have a positive differential of at least 0.1 inch of water 

column relative to ambient air pressure. Hailey City Code Section 15.08.020.B.7.a edits Table 

R301.2(1) of the 2018 IRC to outline a site-specific winter design temperature of -6 degrees 

Fahrenheit (°F). The same section of City Code sets the Manual J design criteria to an indoor design 

temperature of 70°F for heating and 75°F for cooling. The HVAC design will use ambient 

temperatures of -20°F for minimum winter conditions and 110°F for maximum summer conditions as 

a measure of conservatism. 

New plumbing systems will be included with the new building. The screens and washer/compactors 

will require connection to the plant water (W3 water) for washing. The plant water is treated effluent 

that is suitable for use in equipment spray bars and water service but is not suitable for sinks that 

require potable water. Plant water is available at the headworks building and is currently used by the 

existing mechanical screen and the grit basin.  

A potable water line would be required to be sent to the new headworks building if the City wants to 

provide a wash sink for operator use. A wash sink is not required but may be of convenience to 

clean up after maintenance activities in the headworks. The wash sink would generally only be used 

in the event of a spill to rinse off, so hot water is not necessary. It is not anticipated that a water 

heater will be provided. 

Equipment and wash-down drains will be installed throughout the headworks building to allow for 

easy cleaning. The drainage system will be designed such that the excess water will be returned 

upstream of the screens. 

6.1.4 Electrical and Control Requirements 

The Headworks building will be classified as Class 1, Division 1 according to NFPA 820. Therefore, 

all electrical equipment in the screening room will be rated for Class 1, Division 1 service. It is 

recommended that all electrical and control equipment, including vendor-supplied equipment, is 

located in an isolated and unclassified electrical room. 

A separate electrical room within the new Headworks building with outside doors will house an MCC, 

distribution panelboards, dry-type transformer, SCADA control panel, and miscellaneous process 

equipment control panels. The existing influent pump motor starters located in MCC-B (Electrical 

Building) will be removed from service, and a new distribution feeder (200A minimum) originating 

from MCC-B located will provide service to the new Headworks MCC. 

A new PLC cabinet will be provided within the Headworks electrical room to provide local controls 

and data to SCADA. A fiber optic link presently exists between the Administration Building and the 

existing Headworks PLC and will be retained and reconnected to a new PLC. 

The existing plant standby generator provides standby power for the entire water reclamation facility 

and was sized to accommodate the additional loads associated with the new Headworks facility. No 

modifications are required with the standby generator. 

6.1.5 Treatment During Construction 

The existing influent screening channels will remain in service during construction and will be kept 

for redundancy once construction is completed. The grit removal system will need to be taken offline 
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while the existing grit washer is replaced and the air lift system is replaced with the self-priming grit 

pumping system. Taking the grit removal system offline will allow grit to enter and settle in the batch 

tank, but the relatively small amount of grit that will enter the batch tank should not cause any issues 

with downstream equipment. 

Most of the outdoor construction and associated noise pollution will be associated with constructing 

the new headworks building, which will occur primarily during the day. Almost all the process 

construction can be completed after construction of the building, which will help to mitigate any 

noises. It may be beneficial to replace the grit removal system during the night when influent flows 

are reduced, but this is not required as the grit chamber can be bypassed using manual slide gates. 

The WRF is located in an industrial zone of the City so construction noise is not likely to affect many 

residents of the City. 

6.2 Structural Requirements and Architectural 
Considerations 

6.2.1 Architectural 

Typical building construction for wastewater process building uses 8-inch or 12-inch CMU walls with 

an exterior insulation and finish system (EIFS). A board insulation like polyisocyanurate is attached 

by adhesive to the exterior CMU wall. The exterior finish can be either formed metal wall panels (24 

gauge) or a polymer enriched cement bonded to the board insulation by a reinforcing mesh with an 

acrylic finish. The roof insulation will be entirely above the roof deck. 

The thickness of the insulation boards is dependent on the desired R-value of the wall. The 2018 

IECC identifies Blaine County, ID as Climate Zone 6B. The insulation R-values required for 

commercial buildings is identified in Table C402.1.3. Roof insulation entirely above the roof deck 

must be at least R-30 and continuous. Above-grade walls must be at least R-13 with R-7.5 

(continuous) OR R-20 with R-3.8 (continuous). Below-grade walls must be at least R-7.5 and 

continuous. The recommended insulation design is for an R-40 roof and R-20 walls.  

6.2.2 Buffer Zones and Landscaping 

The existing road that passes the influent pump station and travels to the existing screen building 

has a four-foot buffer from the current WRF property line and fence. This buffer should be 

maintained with the new access road going to the upper level of the headworks building. The City of 

Hailey owns the property to the north and a hiking trail runs approximately 125 feet north of the 

existing access road at the WRF, so some of this additional property between the existing fence line 

and hiking trail may be taken by the WRF to use for a new access road and buffer. 

6.3 Proposed Piping and Utilities 

6.3.1 Yard Piping 

There will be few yard piping modifications required for the Headworks Improvements project. A new 

potable water line would be required at the headworks building if the City wants to include a wash 

sink and/or provisions for a future ESEW in the headworks building. Modifications to the process 

yard piping, plant water yard piping, or natural gas yard piping may be required. Backflow prevention 
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devices and BMPs will be utilized to prevent upstream contamination in the potable water service 

line. 

6.3.2 Geotechnical Investigation 

No geotechnical investigation will be required as part of this project. Past geotechnical investigation 

reports are available for use in the detailed design. 

6.3.3 Utility Requirements 

The current headworks building has plant water and natural gas routed to the building. A 2” pipe 

supplies the existing headworks building with plant water. This pipe should provide adequate plant 

water to use for screen washdown and grit chamber scouring. It is anticipated that a 1” line would be 

required for potable water supply for the headworks building to provide adequate capacity for a wash 

sink. The wash sink will only have cold water available and the new headworks building will not have 

a water heater. 

The existing screen building uses a 1” line for natural gas service. The current HVAC system uses 

natural gas for heating, and the future HVAC system will also use natural gas. It is anticipated that 

the building will require a 1-1/2” line. 

The electrical demand is expected to increase for the process improvements. The process electrical 

load is anticipated to be approximately 95 HP and the HVAC electrical load is anticipated to be 

approximately 20 HP. The HVAC system will have electric exhaust fans and a split system heat 

pump with a gas-fired makeup air unit. The existing electrical service from MCC-B to the Headworks 

facility will be upsized to handle the additional loads. 

The headworks building lighting system will utilize LED lighting. The utilization of glass block in the 

building walls to allow natural light into the screens room is a consideration, however, the Wood 

River Valley has a dark sky ordinance that requires the use of motion sensors to automatically shut 

off the lighting at night when the room isn’t occupied. The motion sensors suitable for use in the 

classified area cost approximately $25,000 each and at least two would be required. Manual lighting 

controls are instead recommended for cost effectiveness. The HVAC dual speed fans will also be 

controlled via manually operated switches. 

6.3.4 Site Access and Security 

The site is controlled by a 6-foot chain-link fence and manual gates. The gates remain locked when 

the plant is not staffed. The fencing north of the existing screening building will need to be removed 

and replaced. The existing fence line is south of the actual property line, and the full space will be 

required for the new headworks building. A secure temporary fencing system will be required during 

construction, as a public trail system runs just north of the property line. 

6.3.5 Vehicle Access 

The area in front of the screening building will remain clear for garbage service area. The driveway 

in the solids processing building will remain clear for the solids hauling truck and trailer.  
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6.4 Administration, Operations, and Laboratory 

Additional staffing should not be required for the project O&M tasks to monitor, control, and adjust 

the additional screens or future odor control system. There are no anticipated modifications to 

laboratory work for this project. 

6.4.1 Construction Sequencing 

During construction treatment must be always maintained at the headworks. Tie-ins to the existing 

piping and structures should be done at night during low-flow events. Construction that has potential 

to impact treatment includes the Woodside influent pump replacement, the final connection of the 

new channels into the existing channel inlet and outlet, and the grit removal system modifications. It 

is expected that replacing the influent pumps and tying in the new channels to the existing channels 

will require nighttime construction. The grit system can be isolated and bypassed using manual slide 

gates so these modifications should not require nighttime construction. The new channels will be 

isolated from the existing channels by actuated slide gates that will remain closed until the screens 

are installed and ready for service. 

A detailed construction schedule will be completed during the design phase to examine the optimal 

sequence to minimize impacts to the plant.  
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7 Cost Summary 

The preliminary engineering Opinion of Probable Construction Cost (OPCC) is outlined in Table 11. 

The costs are developed from broad-level planning with some evaluation of site-specific criteria. The 

FPS cost estimates were considered an “order-of-magnitude” estimate, or a Class 4 estimate (AACE 

2020), as the project definition through that portion of planning was approximately 10 percent. The 

FPS estimates had an anticipated accuracy range of plus 40 percent and minus 20 percent. PERs 

are generally considered to be approximately 30 percent project definition, or a Class 3 estimate. 

Class 3 estimates have an expected accuracy range of plus 30 percent and minus 15 percent. 

Unit costs presented below are based on a combination of previous project experiences, vendor 

quotes, and HDR’s experience with material procurement in the recent months. The table presents 

costs for current screen installation only. 

Table 11. OPCC Summary 

Line Item Quantity Unit Price Total1 

4-mm Perforated Drum Screen 1 $190,000 $190,000 

2-mm Perforated Drum Screen 0 $225,000 $0 

Grit Pumps 2 $17,000 $34,000 

Grit Classifier & Hydrocyclone 1 $68,250 $68,250 

Headworks Building (sq. ft) 2,700 $400 $1,080,000 

Existing Building Demo 1 LS $50,000 

Influent Pumps & Flow Meter 2 $35,000 $70,000 

Carbon Scrubber2 0 $215,000 $0 

Electrical3 1 LS $331,800 

I&C3 1 LS $173,100 

Mechanical3 1 LS $288,500 

Subtotal $2,285,650 

Sales Tax on Real Property4 % 6% $115,410 

Contingency % 25% $571,420 

Subtotal $2,9872,480 

Contractor's OH & Profit % 15% $445,880 

Contractor's Bonds and Insurance % 1.5% $44,590 

Engineering Design % 10% $297,250 

Services During Construction  % 10% $297,250 

Total5 $4,057,450 

Expected Upper Limit (+30%) $5,274,690 

Expected Lower Limit (-15%) $3,448,840 
1 Costs are shown in 2023 dollars and are not escalated to the year of procurement and construction. 
2 Scrubber option adds approximately $500,000 to the total project cost, including markups shown. 
3 Electrical is 23%, I&C is 12%, and mechanical is 20% of all other line items costs less demolition cost.  
4 Sales tax not applicable on Owner Furnished equipment (drum screens, grit pumps, classifier and 

hydrocyclone, influent pumps and flow meter, and carbon scrubber). 
5 The total shown is accurate with a range of +30% and -15% of the value shown per AACE Class 3 estimate.  

sq. ft = square feet; I&C = Instrumentation and Controls; OH = overhead 
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The FPS projected the Headworks Improvements, including the Woodside influent pumps and flow 

meter replacement, to cost approximately $1.923 million with a Class 4 estimate, or an accuracy 

range of plus 40 percent and minus 30 percent (cost range from $1.346 million to $2.692 million). 

This means that the current estimated cost of $4.057 million is approximately $2.134 million higher 

than originally projected. There are multiple contributing factors to the discrepancy. The FPS 

underestimated the headworks building size, as it anticipated only one new channel to be 

constructed, not two. This is because the FPS assumed that fine screening would occur at the MBR 

system and not at the headworks. In addition, the FPS used a building construction cost of $280 per 

square foot, which is significantly below the most current estimates on material and labor costs. 

Material availability and cost have been highly variable due to the COVID-19 pandemic. There were 

also no line items included for Engineering Design and Services During Construction (SDC) included 

in the FPS estimates. 

The adjustment to full MBR screening will require installation of one additional 4-mm screen and two 

2-mm screens. The cost adder for this is approximately $1.5 million but the screens will be procured 

during the MBR implementation phases. The full headworks upgrade project is estimated at 

approximately $5.5 million.   
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8 Implementation Plan 

The implementation schedule to complete the Headworks Improvements project is driven by both 

funding and construction season. Since the Wood River Valley experiences heavy snowfall during 

the winter, construction activities typically cannot begin any earlier than mid-April and all building 

construction should be completed by October and finish interior work shielded from the elements. 

The current implementation plan is to complete the detailed design during fiscal year 2025 and 

complete construction by the end of 2027. 

 

Task Initiation Completion 

Detailed Design October 2024 March 2025 

DEQ Review April 2025 June 2025 

Bidding Owner Furnished Equipment August 2025 September 2025 

Equipment Submittals and Delivery October 2026 April 2026 

Bid Construction February 2026 April 2026 

Construction June 2026 December 2027 
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