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Executive Summary 

This report details the City of Hailey (City), Idaho, planning efforts for cost-effective upgrades of the 

Woodside Water Reclamation Facility (WRF) to continue to achieve and maintain compliance with 

state and federal standards into the future. The planning period is 20 years (2020 to 2040). The 

facility planning study (FPS) details the existing conditions, analyzes various infrastructure 

improvement alternatives, provides recommendations for upgrades, and provides an implementation 

schedule for the WRF.  

The report is organized into eight chapters as follows: 

1 - Planning Criteria: Summary of existing local conditions, including background on the community 

and surrounding details. 

2 - Wastewater Flows and Loads: Analysis of current wastewater influent characteristics and future 

load projections plus the treatment effluent criteria.  

3 - Current Plant Capacity and Performance: Evaluation of current plant processes and 

operational capacities and past performance. 

4 - Treatment Upgrade Alternatives – Liquid and Solids Streams: Evaluation of options for 

mainstream liquid and solids process upgrades to meet future conditions. Comparison of alternatives 

using capital (opinion of probable construction costs or OPCC) and operation and maintenance 

(O&M) costs, as well as non-monetary factors.  

5 - Water Reuse and Sludge Disposal: Provide information on the permitting for Class A reuse, the 

impact on disinfection, advantages to the City, and costs. Discussion on the ultimate disposal of 

biosolids and the advantages of composting. 

6 - Support Facilities: Evaluation and recommendations of ancillary plant components such as 

office space, maintenance space, standby power, and supervisory control and data acquisition 

(SCADA). Also includes a brief discussion on the sewage collection system.  

The detailed study of the collection system will be completed as an addendum to the treatment plant 

FPS. The collection system study will identify problem areas (capacity or deterioration) and provide 

preliminary upgrade costs and future O&M costs to address this important component to the overall 

wastewater system.  

7 - Summary of Upgrades and Implementation Schedule: A summary of the upgrades with 

scheduled implementation along with the estimated capital cost to generate a capital improvements 

plan (CIP). The CIP provides the time frame for revenue generation and allows a rough estimation of 

the sewer rates required to implement the improvements based upon the growing population.  
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1 Planning Criteria 

The wastewater facility plan for the City of Hailey (City) addresses the city’s planning needs for 

wastewater treatment and disposal for the 20-year planning period, from 2020 to 2040. This 

wastewater facility planning study (FPS) details the existing conditions, analyzes various 

infrastructure improvement alternatives, provides recommendations for upgrades, and provides an 

implementation schedule for the wastewater treatment facility. 

1.1 Study Area Conditions 

The Woodside Water Reclamation Facility (Woodside WRF) is located within the City and receives 

the sanitary flow from the City’s general population of roughly 8,700 persons (based on 2019 U.S. 

Census data). The collection system gathers wastewater from various sources and conveys them to 

the treatment plant. The collection system is fed by inflow from two regions; which were established 

from the City’s original two separate treatment plants at Riverside and Woodside. The former 

Riverside treatment plant was converted into a pump station in 2000. Flows from the northern and 

western sides of the City are collected by gravity and discharged to the Riverside Pump Station, 

where they are pumped through a pressure sewer under State Highway 75 to the Woodside WRF. 

Customers on the eastern side of the City are served by the gravity flow Woodside Trunk Sewer. 

Figure 1-1 provides a map of the planning area. 

1.2 Background 

The WRF is located on a 6-acre, City-owned property in the southeast portion of town near Highway 

75. The plant discharges its treated effluent to the Big Wood River, which is regulated by National 

Pollutant Discharge Elimination System (NPDES) Permit No. ID-002030-3. The effective date of this 

permit was August 1, 2010 through July 31, 2017, and it has been administratively extended through 

the present. The location of the Woodside WRF and its treated effluent discharge point in relation to 

the City are shown in Figure 1-1. 

The Woodside WRF was originally built in the 1970s with major facility improvements occurring in 

2000 and 2015. A summary of these upgrades and all current equipment in operation is detailed in 

section 3. 

The plant treats residential wastewater with typical organic and nutrient loadings, with an average 

per capita flow of 63 gallons per capita per day (gpcd) of wastewater. No commercial or industrial 

customers currently discharge wastewater quantities (flow or load) that exceed 5 percent of the 

design capacity (which is the threshold used to define significant industrial users). 

1.3 Planning Area 

The City is located in the heart of Blaine County, Idaho; south of the City of Ketchum and north of 

the City of Bellevue. The planning area for the Woodside WRF, shown in Figure 1-1, covers 

approximately 11,500 acres and consists of relatively flat land with a gradual slope from north to 

south. The ground surface elevation ranges from approximately 5,295 to 5,595 feet above mean sea 

level. 
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Figure 1-1: Planning Area 

1.4 Land Use and Development 

The City of Hailey Comprehensive Plan (City of Hailey 2012) classifies the permissible land use 

within the City’s incorporated boundaries by the following major categories:  

• Limited Residential: Limited residential (LR) districts are interspersed throughout the 

incorporated area, with LR-1 allowing lot size of 8,000 square feet and LR-2 allowing lot size 

of 12,000 square feet.  

• General Residential: General residential (GR) districts allow development of 6,000 square 

foot lot size.  

• Business: Consists of limited business districts and business. Most business districts are 

located along Highway 75.  

• Industrial: Consists of light industrial and technological industry. Most of these districts are 

located west of the airport and on the south end of the City.  

• Recreational: A recreational greenbelt district has been established for the Wood River Trail 

corridor, which extends through the City.  

• Airport: An airport district is established around Friedman Memorial Airport.  
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The City’s planning and zoning map shows the service area to cover approximately 11,500 acres 

within the City limits. Most of the existing land use is developed as residential in three different 

categories of lot size. The City comprehensive plan and the zoning ordinances define the conditional 

use requirements for development.  

1.5 Local Conditions 

This section summarizes local City conditions, including climatic and socio-economic conditions. 

1.5.1 Climatic Conditions 

Average monthly high temperature ranges between 32 degrees Fahrenheit (°F) in December and 

January and 84°F in July. Average monthly low temperature ranges between 13°F in January and 

53°F in July. The climate in Hailey is characterized by dry summers and wet winters. Average rainfall 

during the year ranges from 0.4 inches in August to 2 inches in December. The limited precipitation 

received during the growing season (April through September) requires irrigation of landscaped 

areas (Carollo 2010). Average snowfall in January is 20.9 inches (NOAA 2020). 

1.5.2 Socio-Economic Conditions 

As of 2018, Hailey, Idaho had a population of 8,259 people with a median age of 37.8 and a median 

household income of $47,288 (in 2018 dollars). Between 2016 and 2018, the population grew from 

8,058 to 8,259, a 2.5 percent increase and its median household income declined from $56,522 to 

$47,288, a -16 percent decrease (U.S. Census 2018). Additional population information is presented 

in section 2.2. 

1.6 Environmental Impacts 

Big Wood River is an important habitat for fish and wildlife. Ensuring a clean water environment is 

also critical for recreational purposes throughout the region. By reducing nutrients, specifically 

phosphorus and ammonia nitrogen (NH3-N), the WRF will help stabilize the environment of Big 

Wood River. Upgrading the facilities systems will result in consistently high-quality discharge water 

meeting strict Idaho Department of Environmental Quality (DEQ) permit limitations and thus maintain 

clean water for future generations.  

The City is authorized to discharge to Big Wood River under a NPDES permit, which defines the 

effluent limitations and monitoring requirements for Outfall 001. The discharged effluent from the 

WRF flows to Outfall 001 in Big Wood River (hydrologic unit code [HUC] 17040219). The discharge 

requirements are “technology based” limits, which generally require removal of 85 percent of the 

influent organic loading, as a minimum. The assigned permit limits require the effluent biochemical 

oxygen demand (BOD) and total suspended solids (TSS) concentrations be less than 30 milligrams 

per liter (mg/L). Discharge limits are also defined for coliform bacteria, total phosphorus (TP), 

ammonia nitrogen (NH3-N), and total Kjeldahl nitrogen (TKN).  

The Big Wood River Watershed Management Plan (DEQ 2002) defined additional restrictions, 

termed total maximum daily load (TMDL), which mass limit TP and NH3-N to daily limits and TSS to 

an annual limit. The City is also required to monitor the effluent pH, temperature, total copper, and 

total mercury in the effluent. The discharge permit is further discussed in Section 2. 
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2 Wastewater Flows and Loads 

Planning for future wastewater facility needs requires the evaluation of current and future 

wastewater quantity and quality. Developing wastewater treatment influent design flows and loads 

requires five major components: 

1. Reviewing discharge permit and local regulatory authority design requirements to establish the 

design basis, which includes understanding the type of limit, such as daily, weekly, monthly, etc.  

2. Reviewing historical data, where available, to establish historical influent wastewater 

characteristics and trends.  

3. Determining relationships between maximum month, maximum week, maximum day, peak hour, 

and annual average conditions.  

4. Determining the impact of “clean” water entering the sewage collection system by inflow and 

infiltration (I/I). Additional study of the sewage collection system will be provided under a 

separate study.  

5. Projecting future average flows and loads and developing influent design criteria. 

2.1 Discharge Permit and Design Criteria 

The U.S. Environmental Protection Agency (EPA) issued the first NPDES permit to the City in 

December 1973. From August 1, 2012 through July 31, 2017, the Woodside WRF was authorized to 

discharge to Big Wood River under NPDES Permit No. ID-002030-3 (Appendix A). After that date, 

the EPA administratively extended the permit until the State of Idaho took over the permit under the 

new Idaho Permit Pollutant Discharge Elimination System (IPDES) system on July 1, 2018. The 

administrative extension of the existing NPDES permit will remain in effect under the authority of the 

State of Idaho until such a time that DEQ is able to renew the permit as part of the IPDES system. 

The currently applicable NPDES limits are listed in Table 2-1. 

A review of EPA’s Enforcement and Compliance History Online (ECHO) database shows the City 

has experienced compliance issues within the last 3 years. Permit violations include failure to notify 

(first quarter of 2019), late reports (third quarter of 2017) and exceedances of nitrogen ammonia 

(first quarter 2019) and phosphorus (third quarter of 2018, 2019, and 2020) limitations. The ECHO 

report does not indicate if EPA issued a notice of violation or enforcement action. 
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Table 2-1: Active Permit Regulated Parameters from NPDES Permit No. ID0020303* 

Parameter 

Effluent Limitations Monitoring Requirements 

Units 
Average 
Monthly 

Average 
Weekly 

Maximum 
Daily 

Sample 
Location 

Sample 
Frequency 

Sample Type 

Flow mgd Report - Report Effluent Continuous Recording 

Biochemical Oxygen Demand (BOD5) 

mg/L 30 45 - Influent & 
Effluent 

1/week 
24-hr comp. 

lbs/day 94 141 - Calculation 

% removal 85% min - - % removal 1/month Calculation1 

Total Suspended Solids (TSS) 

mg/L 30 45 - 
Influent & 
Effluent 

2/week 

24-hr comp. 

lbs/day 45 141 - Calculation 

lbs/day Annual Average Limit: 18.1 lbs/day Calculation 

% removal 85% min - - % removal 1/month Calculation1 

E. coli Bacteria2,3 
#/100 mL 126 - 406 

Effluent 5/month 
Grab 

CFU/day 7.63x109 - - Calculation 

pH s.u. 6.5 – 9.0 at all times Effluent daily Grab 

Total Ammonia as N3 
mg/L 1.9 2.9 3.3 

Effluent 2/month 
24-hr comp. 

lbs/day 9 14 15.6 Calculation 

Total Phosphorus as P (Final) 
mg/L Report Report - 

Effluent 1/week 
24-hr comp. 

lbs/day 5.2 9.2 - Calculation 

Total Kjeldahl Nitrogen (TKN) 
mg/L Report Report - 

Effluent 1/month 
24-hr comp. 

lbs/day 55 78 - Calculation 

*Only key regulated parameters are summarized here, refer to actual permit for a complete listing of other reported items. 
1The monthly average percent removal must be calculated from the arithmetic mean of the influent concentration values and the arithmetic mean of the effluent concentration values for that 
month. Influent and effluent samples must be taken over approximately the same time period. 
2The average monthly E. coli bacteria counts must not exceed a geometric mean of 126/100 mL and 7.66 billion per day based on a minimum of five samples taken every 3-7 days within a 
calendar month. The number of CFUs per day must be calculated by multiplying the effluent E. coli concentration by the flow rate (mgd) on the day sampling occurred and a conversion factor 
of 37,854,000 deciliters per million gallons. 
3Reporting is required within 24 hours of a maximum daily limit or instantaneous maximum limit violation. 

mgd = million gallons per day; mg/L = milligrams per liter; lbs/day = pounds per day; CFU/day = colony forming units per day; s.u. = standard units 
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2.1.1 Effluent Discharge Permit Development and Schedule 

DEQ published a 2019-2020 IPDES Permit Issuance Plan (PIP), which provides information 

regarding permits DEQ is working on and assignment status. The first permits DEQ will issue under 

the IPDES program have an assignment status of “in development”. The next tier is “assigned,” 

followed by “queued.” Hailey’s permit is in the “queued” group. This indicates the City can anticipate 

a continued administrative extension until at least 2022. 

2.1.2 Compliance Schedule 

The City’s current NPDES permit includes a schedule of compliance for total phosphorus (TP). The 

schedule of compliance required achievement of compliance with the final effluent limits for TP by 

July 1, 2017. The final TP effluent limitations are an average monthly limit of 5.2 pounds per day 

(lbs/day) and an average weekly limit of 9.2 lbs/day. The treatment facility generally has had no 

issues meeting the final phosphorus limit at current flows and loads. 

2.1.3 DEQ Integrated Report 

Woodside WRF discharges into Big Wood River within DEQ’s assessment unit Big Wood River – 

Seamans Creek to Magic Reservoir, ID17040219SK004_05. DEQ has determined this assessment 

unit does not support its beneficial uses. As a result, DEQ has listed the assessment unit in multiple 

categories: 4A and 4C. Category 4A indicates DEQ completed a TMDL and EPA approved it. 

Category 4C indicates pollution and not a pollutant causes the impairment. 

 Designated Beneficial Uses and Surface Water Quality Standards 

The designated beneficial uses for Big Wood River – Seamans Creek to Magic Reservoir are as 

follows: 

• Agricultural Water Supply (all waters of the state) 

• Cold Water Aquatic Life 

• Domestic Water Supply 

• Primary Contact Recreation 

• Salmonid Spawning 

The most stringent water quality standards resulting from these designated beneficial uses include 

the following: 

• Hydrogen ion concentration (pH) values within the range of 6.5 to 9.0. 

• Dissolved oxygen (DO) concentrations exceeding 6 milligrams per liter (mg/L) at all times. 

• Water temperatures of 13 degrees Celsius (°C) or less with a maximum daily average no 

greater than 9°C. 

• Acute and chronic ammonia standards based on the criterion maximum concentration (CMC) 

and criterion continuous concentration (CCC) equations. 

 Antidegradation 

The State of Idaho’s antidegradation policy is in Idaho Administrative Procedures Act (IDAPA) 

58.01.02, Sections 51 and 52. These sections state the required actions for projects and activities 
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that could affect water quality. According to the water quality standards, a constituent’s effect on 

water quality will “be based on the calculated change in concentration in the receiving water as a 

result of a new or reissued permit or license.” 

The analysis required is based on the water bodies’ tier level. For all water bodies, Idaho requires 

that the existing uses must be protected and maintained, and the numeric water quality criteria must 

be met. Water bodies identified in the Integrated Report (DEQ 2020) as “not fully supporting 

assessed uses” receive Tier I protection. At the time of a permit renewal, DEQ will evaluate whether 

there will be increased loads or concentrations of the pollutants identified in the implementation 

procedures. If no increase is anticipated, the Tier I evaluation is complete. 

 Mixing Zones 

The State Mixing Zone Policy, IDAPA 58 Title 1, Chapter 2, Section 060, describes chronic and 

acute water quality criteria within the mixing zone. The requirements include, “The size of mixing 

zone(s) and the concentration of pollutant(s) present shall be evaluated based on the permitted 

design flow. The Department shall not authorize a mixing zone that is determined to be larger than is 

necessary considering siting, technological, and managerial options available to the discharger.” The 

IPDES Effluent Limit Development Guidance states “Idaho’s water quality standards require 

regulatory mixing zones to be no larger than necessary.” DEQ could reduce these mixing zones 

when drafting the new IPDES permit. Currently, pursuant of IDAPA 58.01.02.060, DEQ authorizes a 

mixing zone that uses 10 percent of the critical low-flow volumes (7Q10 flow) of the Big Wood River 

for total ammonia and mercury. DEQ also authorizes a mixing zone that uses 20 percent of the 

critical low flow volumes of the Big Wood River (EPA 2012). 

 Total Maximum Daily Load 

DEQ published a subbasin assessment and TMDL to characterize and document pollutant loads 

within the Big Wood River subbasin. Twenty stream segments on the §303(d) list were evaluated 

and included in the assessment. DEQ established TMDLs for sediment, nutrients, and bacteria. DEQ 

will continue to assess flow alteration, ammonia, nitrate+nitrite, temperature, and DO. 

DEQ has published the following subbasin documents: 

• The Big Wood River Watershed Management Plan (May 2002) 

• Big Wood River Watershed Total Maximum Daily Load: Implementation Plan for Agriculture 

(October 2006; Revised February 2014) 

• Errata to the Big Wood River Watershed Management Plan (November 2011) 

• Big Wood River Tributaries Temperature Total Maximum Daily Loads: Addendum to the Big 

Wood River Watershed Management Plan (October 2013) 

• Big Wood River Watershed Management Plan: TMDL Five-Year Review (December 2017) 

The final TP effluent limitation of 5.2 lbs/day is the wasteload allocation in the TMDL. The wasteload 

allocation for TSS in the Big Wood River Watershed Management Plan (DEQ 2002) is 3.3 tons per 

year. On a daily basis, to meet the annual mass, the TSS target is equivalent to 18.1 lbs/day. 
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2.1.4 Permit and Regulatory Issue Summary 

Table 2-2 presents a summary of key regulatory and permitting issues regarding effluent discharge. 

Current treatment plant NPDES permit limits and a category for importance to planning are included 

in the table. When DEQ schedules the City’s permit renewal in the PIP, early communications 

between the City and DEQ would be appropriate to initiate a dialogue about formation of the new 

permit. 

Table 2-2: Summary of Anticipated Regulatory and Permitting Issues 

Regulatory 
Issue/Parameter 

IPDES Permit Limitations and Issues 
NPDES Permit 

Limits 
Importance 
to Planning 

Operations and 
Maintenance 

Permit requires an Operation and Maintenance (O&M) 
Plan. Anticipate updating and retaining on site. 

No, part of Schedule 
of Submissions 

Low 

Flow 
Fact Sheet design flow is 1.6 million gallons per day 
(mgd) 

No 
High – basis 

for mass 
calculations 

Bacteria 
Limits based on Idaho Water Quality Standards for 
E.coli 

Yes, geometric mean Moderate 

Biochemical Oxygen 
Demand (BOD) 

Limits based on Idaho Water Quality Standards 
Yes, concentration, 
mass, and percent 

removal 
Moderate 

Ammonia Nitrogen 

Limits based on Idaho Water Quality Standards. 
Future issue: effluent limits could be lower in the future 
due to revised federal toxicity criteria. Meeting limits 
during cold weather months could be challenging. 

Yes, concentration 
and mass 

High 

Total Kjeldahl Nitrogen 
(TKN) 

Fact Sheet is unclear on origination. Potentially 
request removal in permit renewal. 

Yes, mass Moderate 

Nitrate+Nitrite 
The Idaho Department of Environmental Quality 
(DEQ) is continuing to assess in subbasin with data 
collection. 

No, monitoring only Moderate 

Total Nitrogen (TN) 
DEQ is continuing to assess in subbasin by 
calculation. 

No Moderate 

Total Phosphorus (TP) Permit based on total maximum daily load (TMDL). Yes, mass High 

Toxics 
No current limits but state permit renewals trending 
toward including limits. 

No Moderate 

Temperature 

DEQ is continuing to assess in subbasin with data 
collection. Potential for future limit would be 
challenging to meet and may require alternative 
approaches. 

No, monitoring only High 

Total Suspended Solids 
(TSS) 

Limits based on Idaho Water Quality Standards 
Yes, concentration, 
mass, and percent 

removal 
Moderate 

Metals, including 
Copper, Mercury, and 
Zinc 

DEQ is continuing to assess in subbasin with data 
collection. Potential for future limit would be 
challenging to meet and may require alternative 
approaches 

No, monitoring only Moderate 

pH 
National Pollutant Discharge Elimination System 
(NPDES) permit limits based on Idaho Water Quality 
Standards. 

Yes included Low 

Virus Control 
May have stricter requirements in the future as 
analytical methods improve. 

No Moderate 

Biomonitoring 
NPDES permit limits based on Idaho Water Quality 
Standards. Whole effluent toxicity (WET) testing 
required. 

Yes included Low 
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Table 2-2: Summary of Anticipated Regulatory and Permitting Issues 

Regulatory 
Issue/Parameter 

IPDES Permit Limitations and Issues 
NPDES Permit 

Limits 
Importance 
to Planning 

Biosolids Standard NPDES language. Yes included Low 

Infiltration/Inflow Potential need to investigate. No Low 

Pretreatment Standard NPDES language. Yes included Low 

Virus Control 
May have stricter requirements in the future as 
analytical methods improve. 

No Moderate 

Biomonitoring 
NPDES permit limits based on Idaho Water Quality 
Standards. WET testing required. 

Yes included Low 

Biosolids Standard NPDES language. Yes included Low 

Infiltration/Inflow Potential need to investigate. No Low 

Pretreatment Standard NPDES language. Yes included Low 

Metals including 
Copper, Mercury, and 
Zinc 

No current limitations. DEQ continuing to assess in 
subbasin with data collection. Potential for future limit 
would be challenging to meet and may require 
alternative approaches. 

No, monitoring only Moderate 

pH 
NPDES permit limits based on Idaho Water Quality 
Standards. 

Yes included Low 

 

2.2 Historical Population 

Population growth in Hailey has fallen short of previously adopted estimates. The most recent facility 

plan from 2010 assumed 0 percent growth from 2008 to 2010, followed by a 5-year period of 2.5 

percent growth, and then rising to 4.5 percent growth from 2016 onward (Carollo 2010). Using these 

projections, the anticipated population in 2019 was 11,540 people (actual is 8,689 people).  

In 2013, the preliminary engineering report (PER) for the solids handling upgrade observed that the 

growth during interim years had been lower than expected, and therefore established new 

population projections (HDR 2013). The revised projections at that time assumed a 2.5 percent 

growth rate beginning with the 2010 U.S. Census population of 7,960, resulting in a 2019 projected 

population of 9,941. Still higher than actually seen but closer than the 2010 predictions. Table 2-3 

provides the actual growth rate seen according to the U.S. Census from the year 2000 to the present 

(2019). 

As seen in Table 2-3, the actual population growth during the past decade was much less than the 

prior 4.5 percent projections. The average growth rate during 2012 through 2019 was 1.23 percent. 

This is still below the 2.5 percent figure used for the solids handling design. A new baseline will be 

adopted with the U.S. Census Bureau 2019 Population Estimate of 8,689 people serving as the 

starting population.  
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Table 2-3: Historical Population Figures 

Year 
U.S. 

Census 

U.S. Census 

Estimate* 

% Annual 

Growth 

1990 3,687   

2000 6,200  5.35% 

2010 7,960  2.54% 

2011  7,860 -1.26% 

2012  7,901 0.52% 

2013  7,987 1.09% 

2014  8,042 0.69% 

2015  8,118 0.95% 

2016  8,254 1.68% 

2017  8,378 1.50% 

2018  8,501 1.47% 

2019  8,689 2.21% 

*Source: US Census Bureau Population Estimate, found 
at https://www.census.gov 

2.3 Historical Influent Wastewater Characteristics and 
Trends 

Plant data gathered from the past year substantiate previously established relationships between 

flow, load, and population serviced. Data was gathered from the plant operations log spreadsheet 

over the time period from 2014 through May 2020; June 2017 through December 2017 was missing 

from this dataset. 

2.3.1 Plant Influent Flow 

Flows have not increased by any appreciable amount since 2014. The average flow over the time 

period of analysis was 0.54 million gallons per day (mgd). A time series plot of plant influent flow rate 

is shown in Figure 2-1. 

Two anomalies in the dataset are worth noting. The first is the clump of lower flow rates observed 

during December of 2017 during which time the influent plant flow rate appears to be about half of 

the average consistently over that time period. It is theorized that because the influent plant flow 

measurement is the sum of the flow from the Woodside Influent Lift station and the Riverside Pump 

Station that one of the magnetic flow meters was not reading correctly during that time period 

meaning that flow from only one of the two lift stations was being counted. The second is a series of 

high flow events observed toward the end of May in 2017. The City has indicated that a water line 

break during that time produced high volumes of excess flow to the wastewater plant. For purposes 

of statistical analysis, these data are not included. 

https://www.census.gov/
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Figure 2-1. Influent Flow 

A probability distribution of plant influent flow was constructed to show the median, maximum month 

(11/12th percentile), and maximum daily (364/365th percentile) flow. The data showed a maximum 

month flow of 0.67 mgd and a maximum daily flow of 0.83 mgd. A peak hourly flow value was not 

available in the data. This value can be calculated using a ratio established in the “Recommended 

Standards for Wastewater Facilities” (commonly known as 10-states standards). A formula 

developed in the 1950s is still used when data are not available and uses population (in thousands) 

to estimate peak hourly flow (18 + (P)1/2 divided by 4 + (P)1/2).  

The ratio likely over-states the peak condition due to advancements in pipe and I/I (inflow and 

infiltration) reduction. If using the current population, the peaking factor for peak hourly flow is 

approximately three times the daily average flow. The current flow and load summary are shown 

Table 2-4. 

2.3.2 Influent BOD and TSS 

Influent BOD and TSS concentrations are shown in Figure 2-2. Over the time period shown, the 

average BOD concentration was 297 mg/L and the average TSS concentration was 286 mg/L. Some 

abnormally high TSS concentrations were observed during late 2016 and early 2017 connected with 

excessive inflow during wet winter conditions that year. 
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Figure 2-2: Influent BOD and TSS Concentration 

2.3.3 Influent Nitrogen and Phosphorus 

Influent nitrogen and phosphorus are shown in Figure 2-3. Over the time period shown, the average 

NH3-N concentration was 36 mg/L and the average TP concentration was 7.1 mg/L. The figure also 

shows fewer samples are collected for these parameters than conventional pollutants such as BOD 

and TSS.  

 

Figure 2-3: Influent NH3-N and TP Concentration 
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2.3.4 Current Influent Flow and Load 

Influent loads for BOD, TSS, NH3-N, and TP were calculated from observed influent flow and 

observed influent concentration. Annual average, maximum month, and maximum day loads were 

then calculated using percentile analysis. The average load for each parameter was calculated by 

taking the average of the daily loads. The maximum month load was defined by calculating the 92nd 

percentile load (i.e. 11/12th percentile). The maximum day load was defined by calculating the 99.7th 

percentile load (i.e. 364/365th percentile). The average day, maximum month, and maximum day 

flow and loads are shown in Table 2-4. Loads on the treatments system were calculated from the 

recorded flow and concentrations. 

2.3.5 Per Capita Flow and Load 

To standardize the influent flow and load for future planning, per capita flow and load parameters 

were calculated. For the years 2014 through 2019, the average flow for the year and the average 

loads for the year were compared to the population during that year. Per capita contributions to flow 

and loads were then calculated for each year. An average of the yearly per capita contributions was 

then calculated. The resulting per capita values are shown in Table 2-5. 
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Table 2-4: Current Influent Flow and Load*  

Parameter Units Annual Average Maximum Month Maximum Day 
Peak Hour 

Flow*** 

Flow mgd 0.54 0.67 0.83 1.63 

Biochemical Oxygen Demand (BOD) mg/L, lbs/day 326 1,469 323 1,805 325 2,251  

Total Suspended Solids (TSS) mg/L, lbs/day 294 1,326 297 1,658 305 2,109  

Total Kjeldahl Nitrogen** (TKN) mg/L, lbs/day 59 265 67 372 79 545  

Total Phosphorus (TP) mg/L, lbs/day 7.1 32 10.6 59 18.5 128  

* Flow and pounds are from data, concentrations and load factors are calculated. 

** Plant operations data have influent NH3-N measurements; TKN values are calculated by assuming ammonia is 60% of TKN. 

*** Source: Recommended Standards for Wastewater Facilities. 2014 Edition. Based on a ratio of peak hourly divided by average daily design flow using population (in thousands), or 
(18+(8.691/2) / (4+(8.69) 1/2) = 3.0 x 0.54 mgd = 1.63 mgd 

mgd = million gallons per day; mg/L = milligrams per liter; lbs/day = pounds per day 

 

Table 2-5: Per Capita Flow and Load 

Year 
Flow 

mgd 

BOD 

lbs/d 

TSS 

lbs/d 

TKN 

lbs/d 

TP 

lbs/d 
Population 

Flow 

gpcd 

BOD 

lbs/cap/d 

TSS 

lbs/cap/d 

TKN 

lbs/cap/d 

TP 

lbs/cap/d 

2014 0.526 1,401 1,230 300 29 8,042 65 0.174 0.153 0.0373 0.0036 

2015 0.537 1,344 1,328 284 91 8,118 66 0.166 0.164 0.0350 0.0112 

2016 0.514 1,269 1,353 188 27 8,254 62 0.154 0.164 0.0228 0.0032 

2017 0.612 1,306 1,492 - - 8,378 73 0.156 0.178 - - 

2018 0.559 1,408 1,370 232 29 8,501 66 0.166 0.161 0.0273 0.0034 

2019 0.548 1,427 1,346 266 19 8,689 63 0.164 0.154  0.0022 

2020 0.587 1,453 1,446 272 42 - - - - - - 

Average - - - - - - 66 0.163 0.163 0.0306 0.0047 

BOD = biochemical oxygen demand; TSS = total suspended solids; TKN = total Kjeldahl nitrogen; TP = total phosphorus; mgd = millions gallons per day; lbs/d = pounds per day;  
gpcd = gallons per capita per day; lbs/cap/d = pounds per capita per day 
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2.4 Future Flow and Load Projects 

Blaine County expects continued growth regionally during the planning period (2020 to 2040). The 

City expects proportional growth during this time and increased population correlates with increased 

flow. As flow increases, the allowable concentration of TP in the plant effluent decreases (since the 

TMDL waste load allocation (WLA) and resulting NPDES TP and TSS limits are mass based). The 

per capita contributions to flow and load were used to extrapolate future flow and load based on 

population projections for the City. 

2.4.1 Population 

For wastewater system planning purposes, a population growth rate of 2.5 percent was chosen to 

estimate population growth beginning at year 2020 with 8,900 persons. This population growth 

estimate is shown in Figure 2-4. Using the estimated growth rate, the projected population in 2030 is 

11,400 persons and in 2040 is 14,600 persons. Based upon past population growth experience, the 

2.5 percent annual growth increase will likely be overstated at sometimes and understated at others. 

The planning can adjust based upon when the capacities of existing treatment processes are 

reached. Understanding that a project usually takes 2 to 3 years to go design and construct, the rule-

of-thumb is to initiate the improvements when capacity reaches 85 percent of the full value. This 

allows the improvement to be in place before full capacity is reached and performance begins to 

wane.  

 

Figure 2-4: Population Projection 

2.4.2 Future Influent Flows and Loads 

Influent wastewater flows are projected proportionately with the City’s population growth. Flow and 

load projections are calculated with per-capita multipliers developed from historical trends. 
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Peak month and peak day load factors are ratios of monthly maximum and daily maximum flow and 

load [projections to annual averages]. The peak load factors are constants that were calculated from 

historical data and were then applied as multipliers to the 2030 and 2040 load projections. 

Based on 2014 to 2019 annual averages, the per capita influent flow is 66 gpcd. Future flow projects 

are summarized in Table 2-6 (for the year 2030) and Table 2-7 (for the year 2040). 

The per capita loads for BOD and TSS are both assumed to be 0.163 pounds per capita per day 

(lbs/cap/day) for the future design load calculations, these fall on the lower side of typical municipal 

loads in the U.S. reported as 0.11 to 0.26 lbs/cap/day BOD and 0.13 to 0.33 lbs/cap/day TSS 

(Metcalf and Eddy 2014). Based on this per capita data, projected loads are reported in the 2030 

and 2040 loading rates in Table 2-6 and Table 2-7. 

This per capita loading for TKN, based on historical data is 0.0306 lbs/cap/day as reported in Table 

2-5. Typical values range from 0.020 to 0.040 lbs/cap/day (Metcalf and Eddy 2014). Based on this 

information, the future, average TKN load is 349 lbs/day in 2030 and 446 lbs/day in 2040 (Table 2-6 

and Table 2-7). 

Based on historical data, per capita load for TP is 0.0047 lbs/cap/day which is comparable to 

reported averages in the U.S. of 0.0048 lbs/cap/day (Metcalf and Eddy 2014). This results in an 

average TP load of 54 lbs/day in 2030 and 69 lbs/day in 2040, as reported in Table 2-6 and Table 

2-7. 

Table 2-6: Flow and Load – Year 2030 

Parameter Units 
Annual 
Average 

Maximum 
Month 

Maximum Day 
Peak Hour 

Flow* 

Flow mgd 0.75 0.93 1.15 2.20 

Biochemical Oxygen Demand 
(BOD) 

mg/L, lbs/day 297 1,860 299 2,323 306 2,951 - 

Total Suspended Solids(TSS) mg/L, lbs/day 295 1,851 319 2,479 355 3,417 - 

Total Kjeldahl Nitrogen (TKN)* mg/L, lbs/day 56 349 63 489 74 717 - 

Total Phosphorus (TP) mg/L, lbs/day 8.6 54 12.8 100 22.4 216 - 

*Source: Recommended Standards for Wastewater Facilities. 2014 Edition. Based on a ratio of peak hourly divided by average 
daily design flow using population (in thousands), or (18+(11.4)1/2) / (4+(11.4) 1/2) = 2.9 x 0.75 mgd = 2.20 mgd 

mgd = million gallons per day; mg/L = milligrams per liter; lbs/day = pounds per day 

 

Table 2-7: Flow and Load – Year 2040 

Parameter Units 
Annual 

Average 
Maximum 

Month 
Maximum Day 

Peak Hour 
Flow 

Flow mgd 0.96 1.19 1.48 2.70 

Biochemical Oxygen Demand 
(BOD) 

mg/L, lbs/day 297 2,381 294 2,926 296 3,649 - 

Total Suspended Solids (TSS) mg/L, lbs/day 295 2,370 298 2,963 306 3,769 - 

Total Kjeldahl Nitrogen (TKN)* mg/L, lbs/day 56 446 63 626 74 918 - 

Total Phosphorus (TP) mg/L, lbs/day 8.6 69 12.8 127 22.4 276 - 

*Source: Recommended Standards for Wastewater Facilities. 2014 Edition. Based on a ratio of peak hourly to average daily 
design flow using population (in thousands), or (18+(14.6)1/2) / (4+(14.6)1/2) = 2.80 x 0.96 mgd = 2.70 mgd 

mgd = million gallons per day; mg/L = milligrams per liter; lbs/day = pounds per day 
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3 Current Plant Capacity and Performance 

Current liquid stream treatment includes primary treatment (screening and grit removal), secondary 

treatment (activated sludge using two sequencing batch reactors or SBRs), and tertiary treatment 

(cloth media disc filters).  

Current solids stream (biosolids) handling includes thickening (rotary drum thickeners), aerobic 

digestion, and solids dewatering (screw press). At current flow and load, the plant has been able to 

reliably meet effluent quality requirements. 

3.1 Existing Plant 

The original Woodside WRF was built in 1974 and consisted of a circular package system covered 

with a fiberglass-reinforced plastic (FRP) dome. It had a capacity of roughly 0.7 mgd and discharged 

to a 4-acre percolation field. The original plant was upgraded in 2000 with an entirely new secondary 

system, including screening, grit removal, influent equalization tank, two SBRs, an effluent 

equalization tank, cloth media disc filters, ultraviolet (UV) disinfection, and river discharge. The 

existing package plant was converted to biosolids aeration and solids holding during the 2000 

upgrade.  

In 2015, the WRF was upgraded to address the severe deterioration of the converted solids handling 

tank metal components, as well as the FRP cover. The structure had served well beyond its useful 

life. The new biosolids handling process consists of two aerobic digesters, two rotary drum 

thickeners, and a dewatering screw press. As part of the 2015 upgrade, the original circular package 

plant structure was removed. 

The existing plant process flow diagram (PFD) is shown in Figure 3-1.  

3.1.1 Primary Treatment 

The preliminary treatment stages remove rags and tissue as well as inert materials (plastics, sand, 

etc.) from the raw sewage by screening and grit removal. The removal of the debris is essential in 

minimizing maintenance and wear in the WRF equipment. 

 Influent Pump Station 

The influent pump station is equipped with two constant speed submersible pumps, each rated for 

1,400 gallons per minute (gpm), and 45 feet total dynamic head (TDH), with 25 horsepower (HP) 

motors. One pump is in service with the second as redundant standby. The influent pumps 

(Woodside pumps) operate at constant speed. An ultrasonic level element controls the pumps in the 

wet well. After each pumping cycle, the controls alternate the lead pump. If the lead pump fails, the 

lag pump will start, and an alarm is sounded. The pump operation is controlled by the supervisory 

control and data acquisition (SCADA) system in the Operations Building.  
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Figure 3-1. Hailey WRF Process Flow Diagram 
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The City installed a 14-inch diameter magnetic flow meter in a metering vault to record influent flows 

from the Woodside Trunk. A similar meter was also added on the discharge line from the Riverside 

Pump Station. The two flow meters separately record influent flows from each of the main sub-

basins in the collection system. The two flows are then combined to record the total WRF influent 

flow records. A refrigerated influent composite sampler (ISCO Teledyne 4700) is located after the 

fine screen. It can be flow-paced, set for a timed-interval, or activated manually. Typical operation is 

flow-paced as required by EPA. 

There is a backup pump available to install in the lift station, if necessary. There is the ability to divert 

flows at the Cedar lift station, which is online but not used. There is the ability to divert about 70 

percent of the flow. 

 Influent Screening 

Influent screening removes the rags and stringy material that would otherwise plug pumps and 

equipment. The screens are enclosed in a framed metal Headworks Building. The raw sewage 

pumps discharge to two open channels in the Headworks Building. One channel is equipped with an 

automatic mechanical screen, Lakeside Rotomat, 42-inch diameter screen with ¼-inch slotted 

openings, which has a rated peak hour capacity of 3,300 gpm (4.75 mgd) with a differential head of 

19 inches.  

The rake mechanism automatically rotates and removes the rags retained on the screening basket. 

A single-drive motor, 2 HP, operates the rake mechanism and the integral screw conveyor. 

Screenings are washed, conveyed out of the channel, and compacted by the unit, discharging into a 

dumpster and disposed of at the landfill.  

A second parallel channel is equipped with a manual bypass bar rack, with 1-1/4-inch clear 

openings. If the mechanical screen is out of service for maintenance or repairs, the bypass channel 

is opened for service. An operator must continuously attend the manual bar rack to remove rags to 

prevent a backup or overflow from the influent channel. The bypass channel is 2 feet wide, by 4 feet 

deep. When in service, the 1-1/4-inch clear openings will remove the largest solids and permit 

significantly more material to pass compared to the ¼-inch slotted openings in the automatic 

mechanical screen.  

 Grit Removal 

Grit is removed from the plant influent flow to prevent abnormal wear on plant equipment due to the 

abrasive nature of grit particles (such as sand, cinders, wood chips, coffee grounds, etc.) and to 

prevent the buildup of grit in various process tanks.  

A ½-HP center mechanical mixer rotates the flow in the single vortex grit basin, 8-foot -6-inch 

diameter, to keep light organic material in suspension, allowing heavier grit to settle into a lower 

bottom hopper. An air-lift pump operated on a timer, transfers the grit into a grit washer and classifier 

inside the Headworks Building. The grit basin manufacturer, John Meunier, has the catalog peak 

hourly flow rating for the 8-foot 6-inch diameter vortex grit basin of 4.3 mgd. 

The washed and dewatered grit is discharged to the dumpster with the screenings and hauled to the 

landfill. The grit washer has a 1-HP drive motor on the screw conveyor used to dewater and transfer 

the grit to the dumpster. In the event that the grit removal ceases operation, flow will continue to the 

batch tank without grit removal. 
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3.1.2 Secondary Treatment 

Required by EPA as part of the Clean Water Act, secondary treatment is the stage where 

microorganisms consume the organic wastes, typically removing over 90 percent of the oxygen-

demanding substances and suspended solids. 

 Batch Tank 

After screening and grit removal, flow passes by gravity into the Batch Tank. The Batch Tank 

provides temporary storage for the influent flow between the SBR basins, to coordinate the 

treatment cycles. The anaerobic (without oxygen) retention time also produces volatile fatty acids 

(VFA) in the influent wastewater which supports the growth of phosphorous accumulating organisms 

(PAO), in the biological treatment process. 

The Batch Tank holds approximately 154,000 gallons to equalize flow to the biological process. Two 

submersible propeller mixers, 4 HP, keep solids in suspension. The batch tank was design for an 

average design flow of 1.6 mgd and a peak design flow of 4.8 mgd. At these design conditions, this 

volume equates to approximately 2-hour retention time at average flow and 40 minutes at the peak 

hour flow of 4.8 mgd. For the average flow projected for 2040 (0.96 mgd), this equates to a little 

under 4-hour retention time and approximately 80-minute retention time for peak hour flows (2.7 

mgd). 

There are two mixers provided in the Batch Tank. In the event that both mixers are inoperable, the 

flow will continue to be pumped to the SBRs. Without mixing, there is a risk of the wastewater 

becoming septic. 

 Sequencing Batch Reactors 

Biological treatment is provided in an SBR process. The SBR process is the JetTech Omniflo® SBR, 

manufactured and supplied by Siemens Corporation, which included a motive pump, jet aeration 

headers, and a floating decanter mechanism for each basin. Three positive displacement aeration 

blowers are provided to satisfy the process oxygen demand. The SBR package uses a 

programmable logic controller (PLC) microprocessor with a touch-screen operator interface in the 

Process Building to control the treatment cycles.  

Two reactor basins are provided, each with dimensions of 81-ft long by 81-ft wide and 21-foot 

maximum water depth, and a volume of 1.03 million gallons per basin. The general operating cycle 

and durations recommended by the SBR manufacturer for each process stage are listed in Table 3-1 

for the design flow of 1.60 mgd. At the design flow, each SBR basin will complete five cycles per 

day, for a total of ten treatment cycles. The cycle frequency is adjusted according to the influent 

flows. 

The SBR was designed to operate with mixed liquor suspended solids (MLSS) concentration of 

3,200 mg/L, which is the active population of microorganisms for biological treatment. As new 

microorganisms grow, excess mixed liquor or waste-activated sludge (WAS), is pumped or “wasted” 

from the SBR to the two aerobic digesters during the idle phase, maintaining the design MLSS 

concentration and a healthy population of microorganisms. 

The SBR tanks are designed to operate together, filling in alternating sequence. They are capable of 

operating independently. When operating sequentially, raw influent is fed first to one tank, and then 

to the other. Influent is not normally fed to both tanks at the same time. The sequencing of feed from 

one tank to the other gives the process its name. Each batch of influent is treated, clarified, and 
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discharged while the other tank fills. The cycle frequency must increase as the flow rate increases in 

order to get the liquid through the system. 

The City added variable frequency drives (VFDs) on the motive pumps in 2004 and reduced the 

operating speed to 660 revolutions per minute (rpm), pumping 5,700 gpm at 23 feet TDH. With the 

VFDs, the SBR motive pumps require less electrical power and have more process flexibility. In the 

react cycle, air from the blowers is mixed with the discharge flow from the motive pump in the air 

header, imparting a “jet” of oxygenated solution into the basin for high oxygen transfer efficiency. 

Three positive displacement blowers in the Blower Room each deliver 1,156 standard cubic feet per 

minute (scfm) at 9.5 pounds per square inch (psi) maximum discharge pressure with 100-HP motors. 

One or two blowers are operated for predetermined times to satisfy the oxygen demand, with one 

remaining as redundant standby. 

In the settle cycle, no flow enters or leaves the tank, creating quiescent settling conditions. After the 

settling time, the automatic controller opens the decant mechanism to allow clarified effluent to pass 

into the equalization basin. The decant mechanism is a floating pipe header with submerged orifices, 

mounted to the basin with a flexible pipe. Solids-excluding plugs keep the mixed liquor out of the 

decanter during the treatment cycles, which open at the end of the settling period to discharge flow 

from the basin. The float maintains constant water submergence so the decanter discharges at a 

constant rate of 4,840 gpm (maximum). 

The liquid level at which aeration is initiated in a tank is determined by the process controller. As 

influent flow rate increases, more cycles must be completed to allow for more discharges of treated 

effluent. As a result, the time allowed per complete cycle must decrease. In order to meet the 

increased oxygen demand, the liquid level at which aeration is initiated decreases as flow rate 

increases. This allows the time allotted for the settle period to be preserved; hence the ideal 

quiescent conditions for settling are maintained.  

After a tank completes the fill period, the influent flow is automatically switched to the next tank and 

aeration continues. This is referred to as the react period since the microorganisms can now 

complete their biochemical reactions with no new BOD entering the tank. The react period ensures 

that all of the influent is completely treated prior to settle and decant. 

React must end and initiate settle so that decant will start soon enough to ensure that the tank is 

ready to accept influent when the previous tank reaches its top water level. When react is 

terminated, the settle timer is automatically started. 

The settle period is set nominally for 45 minutes. No liquid enters or leaves the tank during the settle 

period. As a result, ideal quiescent conditions occur for optimal settling. At the end of the settle 

period, the decant period begins. The process controller automatically opens the effluent discharge 

valve to discharge the treated water. The floating decanters are designed with intakes approximately 

2 feet below the surface of the water to prevent floating scum from entering the effluent; 

consequently, only clear supernatant is discharged. The decant period proceeds until the bottom 

water level is reached, at which time the process controller automatically closes the effluent 

discharge valve and terminates decant. The tank subsequently enters the idle period, where it is 

ready to receive influent. 

There is not sufficient capacity in the two SBR tanks to operate with only one tank and provide 

treatment or perform maintenance on the offline tank. 
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 Effluent Equalization Basin 

The decant mechanisms from each SBR discharges into a common flow equalization basin, which 

has a maximum storage volume of 177,000 gallons between the minimum and maximum operating 

levels. At the current flows, the decant volume is approximately 98,000 gallons per cycle so the 

equalization volume is sufficient to allow for some degree of overlap between two decant cycles. The 

maximum treatment volume of one SBR basin is 230,000 gallons, which is greater than the available 

equalization volume.  

The three equalization tank pumps generally operate in the range of 400 to 1,000 gpm, up to 15 feet 

TDH, and are 7.5 HP, with a peak hour capacity of 3,000 gpm (two pumps operating at 1,500 gpm 

each). One or two pumps are sufficient for the current flow rates; the third pump provides 

redundancy. In the spring of 2007, two of the three original extended shaft equalization pumps 

required major repairs. The extended shaft pumps were extremely difficult to remove for 

maintenance, so, they were replaced with three new submersible pumps fitted with VFDs.  

The flow rate for the equalization pumps is calculated from the SCADA program. The SBR fill 

volume cycle is evaluated to determine the rate that the equalization basin must be emptied ahead 

of the next decant cycle. Magnetic flow meters on the discharge piping measure the flow and adjust 

the equalization pump speed to the desired flow rate. The equalization pumps cycle so that one 

pump operates as the duty pump once per week. 

An alternative is to bypass the equalization basin and go straight to the pre-filter basin by opening a 

hand valve and the stream will gravity flow. During an emergency, it is possible to bypass everything 

and go through the UV system. 

3.1.3 Tertiary Treatment and Disinfection 

After biological treatment, the effluent is filtered to remove additional suspended solids to comply 

with the NPDES permit. Effluent is also disinfected to reduce bacteria before discharging to Big 

Wood River. 

 Cloth Disc Filters 

The equalization pumps discharge to tertiary filters in the Process Building to remove suspended 

solids from the effluent. Two concrete filter basins are available for filtration equipment. Only one 

basin is equipped with six cloth-disc filters manufactured by Aqua Aerobics (AquaDisk®). The second 

open basin is sized and configured to add a second parallel bank of six filter discs for future capacity 

and redundancy. Effluent passes by gravity through the disc filters, which operate fully submerged. 

The Aqua Aerobics cloth disc filter system was supplied as a complete package with the associated 

controls for the filter operation and a pump suction disc cleaning system. 

The filter discs are covered with a pile cloth media on a woven backing, which provides nominal filter 

opening of 10 microns. The manufacturer reports the filters effectively remove particles down to 6 

microns, due to the buildup of solids on the surface. In 2008, the City replaced the media filters. The 

previous replacement was done in 2004 when new pile cloth media were installed for the filter discs 

that did not require high-pressure surface backwash and used less energy with the same removal 

efficiency. 

The water surface levels are measured at the inlet and outlet of the basin, monitoring flow through 

the filters. When the water surfaces reach a defined differential head, the cleaning cycle starts. The 

disc assembly rotates, and the surface is vacuumed over one revolution. Valving in the basin cleans 



City of Hailey, Idaho Woodside Water Reclamation Facility Planning Study 

 Facility Plan Update 
 

  March 19, 2021 | 25 

two discs at a time. Five minutes is required to clean all six discs. Submersible pumps in the filter 

basin create the suction to clean the filter media. The filter reject water is pumped back to the 

headworks, which is estimated as three percent of the total filtered flow, or approximately 18,000 

gallons per day (gpd) at the current WRF flows. 

The media area per disc is 53.8 square feet. The design manufacturer recommends a hydraulic 

loading rate of 3.25 gallons per minute per square foot (gpm/ft2) average, which equates to 1,050 

gpm (1.5 mgd) with the six installed filter discs. The design peak hydraulic loading rate is 5 gpm/ft2, 

or 1,614 gpm. At the current WRF influent flows of 0.54 mgd, the equalization basin pumps operate 

between 400 gpm and 1,000 gpm, which is within the recommended hydraulic loading rate to the 

filter, between 1.3 gpm/ft2 and 3.1 gpm/ft2. 

The equalization basin pumps were provided with a peak hour capacity of approximately 3,000 gpm 

(2 pumps in operation at 1,500 gpm), which would hydraulically overload the six installed filter discs 

at a rate of 9.3 gpm/ft2, exceeding the maximum 5 gpm/ft2 rate. Therefore, a second filter bank of six 

discs would be needed for the original design peak hour flow of 4.0 mgd. With a total of 12 discs, the 

maximum equalization pump discharge of 3,000 gpm will result in a peak filters hydraulic loading of 

4.65 gpm/ft2, which is below the maximum loading rate of 5 gpm/ft2.  

However, 2040 peak hour design flow of 2.7 mgd (1,875 gpm) is much lower than the original design 

peak flow 4.0 mgd. This still equates to a loading rate of approximately 5.8 gpm/ft2 with the currently 

installed filter exceeding the normal maximum filtering rate of 5 gpm/ft2. A second 6-disc filter unit 

would be required that lowers the loading rate to 2.9 gpm/ft2, less than the 3.25 gpm/ft2 rate 

recommended by the manufacturer.  

The maximum solids loading rate to the filter should not exceed 3.25 pounds TSS per square foot 

per day (lbs TSS/ ft2/day). Assuming 20 mg/L TSS from the SBR, at the design flow of 1.6 mgd, the 

solids loading rate on the filters is 0.83 lbs/ft2/day. As the current and future flow is less than the 1.6 

mgd used for design, this analysis for solids loading is still applicable and the filters are not restricted 

by solids loading, assuming the SBR effluent remains less than 20 mg/L TSS.  

With only one installed bank of filters, there is no redundancy. The filter media is reported to have an 

estimated service life of 7 years, so the filter bank must be taken out of service periodically to 

change the media. However, the current media is filtering as required with 12 plus years of service 

life, thus far. Media replacement should be scheduled during low flows and completed as quickly as 

possible. Service of the filter media will become increasingly difficult as the WRF flows increase.  

In the event that the cloth disc filters have blinding, the flow increases to a high level that initiates a 

backwash. If the backwash does not initiate, the system will alarm, and the water will flow into the 

spare filter basin that is returned back to the headworks. The dewatering pumps, which are 

connected to all of the plant drains, pump the flow to the grit basin. Alternatively, the drain line from 

the filter overflow basin and the backwash line can be opened manually and will flow to the 

headworks. 

 Ultraviolet Disinfection 

Bacteria in the effluent are disinfected by exposure to UV light prior to discharge to Big Wood River. 

Two open channels contain the UV lamps, each channel is 30 inches wide and 4 feet deep, and 

approximately 30 feet long. The end of the UV channel is equipped with a level control gate, 

supplied by Trojan Technologies Inc. (Trojan), to maintain a constant water level 1 inch above the 

lamps. 
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Three UV banks are installed in one channel, with high intensity, low pressure UV lamps, by Trojan, 

Model UV 3000 lamps. The second channel is available for future expansion of the UV disinfection 

system. The three UV banks are made up of modules with eight horizontal lamps, 64 inches long, 

retained in a stainless-steel frame. There are 10 parallel modules in each bank to fill the UV channel 

and provide the required UV wavelength and contact time, which is the “UV dosage” for disinfection. 

In total, the UV disinfection system contains 240 lamps.  

The design criteria from the manufacturer reports an effective UV dose of 30,000 milli Joules per 

square centimeter (mJ/cm2), and a peak hour flow rating for 4.0 mgd. Assuming one bank remains 

as standby for redundancy, each UV bank can provide disinfection for 2.0 mgd. The UV system was 

supplied with lamp ballasts, power distribution, and controls to operate the system. The UV banks in 

service are cycled to equalize the run time on the lamps. Although the UV system is rated for a peak 

flow of 4 mgd, the discharge line to Big Wood River cannot exceed 1,700 gpm (approximately 2.5 

mgd) from the plant without overflowing access manholes. This is especially true when the river is 

high. 

The lamps have an expected operating life of 13,000 hours before replacement is needed. There is 

no flow-pacing function in the lamp control panel, which would change the number and intensity of 

the UV lamps in operation with the flow, to reduce the electrical power consumption during average 

and peak flow conditions. The City manually turns on a second bank of UV lamps during peak flow 

periods if the effluent appears turbid, to ensure disinfection. During a power outage, the standby 

generator operates the UV system automatically, without operator intervention to restart the system.  

A separate stainless-steel cleaning tank is provided. Periodically, the modules must be placed in the 

cleaning tank to remove water scale from the quartz sleeves on the UV lamps.  

 Effluent Flow Metering 

Disinfected effluent discharges over a rectangular weir and down an outlet box at the connection to 

the river outfall. An ultrasonic level element measures the flow over the weir and records the effluent 

flow, as required by the NPDES permit. If the ultrasonic flow meter is out of service, the City should 

report flows from manual readings of the depth over the weir. 

 Outfall 

A problem exists with the peak hourly flows projected for later in the planning period. According to 

operations, the discharge line to Big Wood River cannot exceed 1,700 gpm (approximately 2.5 mgd) 

from the plant without overflowing access manholes. This is especially true when the river is high. 

The peak hourly flow at year 2040 is 2.7 mgd.  

 Chemical Feed Room 

A Chemical Feed Room was constructed as part of the Process Building. A dry chemical feeder was 

included for bicarbonate addition as a pH buffer to sustain the nitrification process. Bags of dry 

chemical can be added and proportionately fed into a slurry, which is then pumped by liquid 

metering pumps to the Batch Tank. 

A 6,000-gallon alum storage tank and two liquid metering pumps were provided. The metering 

pumps discharge to the motive pump discharge piping in each SBR basin. The staff is concerned 

that the PVC chemical feed piping does not have an isolation valve. If the line breaks, the SBR basin 

will flood the Equipment Room in the Process Building. This pipe issue and potential changes are 

addressed in the condition assessment section.  
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The City has achieved compliance with the NPDES permit under the current flow and loading 

conditions without adding chemicals, so the equipment has never been used. The chemical metering 

pumps initially supplied for alum addition have most recently been used with PAX-14 (polyaluminum 

hypochloride) from the 6,000-gallon storage tank, added to control filamentous organisms in the 

activated sludge and to bind with phosphorus. 

3.1.4 Solids Handling 

The SBRs generally waste sludge every cycle during normal operations. The number of cycles per 

day is adjustable. The target wasting uses the sludge flow meter, the SBR solids retention time, or 

SBR MLSS to fine tune operation. 

The excess biosolids generated in the activated sludge SBR process are routinely “stabilized” and 

then removed from the site. The City upgraded their biosolids handling process about 5 years ago to 

include thickening, aerobic digestion, and dewatering. The primary purpose of the upgrade was to 

eliminate aged equipment and failing tanks, but the secondary purpose was to eliminate the need for 

hauling liquid biosolids to remote drying beds located at the Ohio Gulch Transfer Station.  

The final solids removal step of the process is dewatering in the screw press. This further increases 

the solids content from 2.0-3.0 percent to 17 percent. This solids content passes the typical 

landfilling criteria called the “paint filter test” that shows no free water remains in the sludge. But the 

hauling costs can be further reduced by using drying beds. After drying beds, the solids content is 

increased to about 85 percent. The biosolids can then be more economically combined with 

residential garbage and hauled to the landfill.  

The Solids Processing incorporates the following key features:  

• One aerobic digester system with two cells sized to provide 60 days of solids retention time 

(SRT).  

• Digester pumping to deliver digester solids to the thickening unit and to provide mixing within 

the digester.  

• Two new rotary drum thickening units to minimize the digester volume.  

• Pumping to deliver thickened sludge back to the digester.  

• A screw press to dewater digested solids. 

 Aerobic Digestion 

Digester Tanks 

The excess biomass or WAS from the SBRs is pumped to the aerobic digester for additional 

stabilization of the end product. Two 200,000-gallon aerobic digesters provide a total 400,000 

gallons of volume for digestion. The digested sludge is aerated and recirculated in the digesters. 

Scum can be removed using scum troughs installed inside the digesters.  

Three positive displacement blowers were installed to maintain aerobic conditions within the 

upgraded digesters. The operation wastes biosolids to one digester tank. The biosolids are then 

thickened and sent to the second tank for final digestion. Biosolids from the second tank are 

dewatered by a screw press then hauled to the Ohio Gulch drying beds. The digesters are sized to 

allow for 60 days of retention before dewatering. 
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The digesters are designed for 2,000 lbs TSS/day or 96,000 gpd at 0.25 percent solids. Initial WAS 

conditions (year 2016) was about 1,300 lbs/day for a total volume of 62,500 gpd. The digester 

detention time was set based on a nominal retention of 60 days at future WAS flow conditions (2,000 

lbs TSS/day).  

The actual holding time may be shorter than 60 days if using the 30 days at 20°C Class B criteria (or 

42 days if digested in series and held at lower temperatures). In this operation case, the required 

solids destruction is only 15 percent of the 2,000 lbs/day solids load for a net remaining solids load 

of 1,700 lbs/day. At 30 days of detention time, the required thickening needs to be a minimum of 1.5 

percent solids in both digesters. If the operating mode uses a single digester tank, the minimum 

required concentration in the single tank doubles to about 3.0 percent solids. However, the criteria 

for Class B biosolids is not required as the solids are not land applied to agricultural land. Therefore, 

the holding time is only necessary for the convenience of the operation and flexibility in dewatering 

and hauling. Stable biosolids have lower volatile content than freshly wasted solids and results in 

less potential for odors at the drying beds.  

Digester Mixing and Aeration 

The three blowers, two operational with one standby, support the aeration process to provide a 

design air flow of 768 scfm to each digester diffuser grid. Air flow can be controlled by adjusting the 

blower speed using a variable frequency drive.  

The three constant speed pumps are arranged for one pump to circulate each digester with one 

pump for standby service. The pumped sludge recirculation system operates continuously. 

Standby equipment is available for all digester unit processes. If equipment is out of service for 

maintenance or repairs, there is the ability to use standby pumps or blowers.  

 Rotary Drum Thickener 

Biosolids from the aerobic digester are pumped to a floc tank where sludge is conditioned by adding 

polymer prior to entering the Rotary Drum Thickener (RDT) for thickening. A polymer 

dilution/pumped injection system on the discharge of each RDT feed pump starts when the pump 

starts. The polymer aids in the solids clumping together for better dewatering (screening). Polymer 

dosage is between 10 to 20 active lbs polymer per dry ton of solids. The RDT consists of a set of 

rotating drums through which sludge flows. The drums are lined with wedge wire perforated stainless 

steel screens, which allow the free draining liquids in the conditioned sludge to be removed.  

The drum sets are supported between two shafts, one of which is coupled to a mechanical variable 

speed drive. The free draining liquid from the conditioned sludge, or filtrate, is collected in a “filtrate 

basin” below the drums and drains by gravity to the screenate sump. The screenate liquids are then 

pumped to the grit chamber inlet channel for return to the biological process.  

Thickener feed pumps draw from the recirculation lines to dewater the sludge through RDTs to 

achieve a target sludge solids composition of 2.0 to 3.0 percent solids in the digester tank. The 

thickened sludge leaves the RDTs at 4 to 6 percent solids content before being pumped back into 

digester sludge recirculation lines. During non-operational periods, the RDT is shut down and 

digested sludge flow is aerated and recirculation or can be pumped directly to dewatering. 
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 Dewatering Screw Press 

Thickened, recirculated sludge is drawn from the sludge recirculation line to the screw press before 

discharging to an auger and into a container or truck. The screw press is a conical screw shaft and 

cylindrical sieve consisting of three treatment zones: inlet and drive zone, three-part thickening and 

dewatering zone, and press zone with pneumatic counter-pressure cone. The Huber RoS3-Q620 

screw press routinely processes about 60 lbs. dry solids per hour. The screens maximum rated 

capacity is 275 lbs/hour (dry) 

The two Vogelsang dewatering pumps pull from the sludge recirculation line at 25 gpm to feed the 

screw press and are adjusted by VFDs to adjust the sludge feed rate. The screw press conditions 

the sludge by pressing water out through gravity, pressure, and shear forces. The drained liquids 

flow counter-current to the drive to be collected in the gravity drain and piped to the screenate sump. 

Submersible pumps transfer the screenate water to the grit chamber inlet channel.  

Current operations are expected to process 5,000 lbs/week of digested sludge and a future 

throughput of 10,000 lbs/week of digested sludge. At full rated capacity the running time is 18 to 36 

hours per week.  

To meet the minimum 60-day hydraulic residence time (HRT) requirement within the aerobic 

digesters at future loadings, the screw press will operate 8 hours/day, 4 days/week at 24 gpm 

(10,000 lbs dry solids per week).  

The current operation produces about 3 cubic yards (yd3) per week at 15 percent solids content. If 

dewatering is operated eight hours per day at about 23 gpm, then only two days of dewatering is 

required per week. The container size should be based on removing the dewatered sludge after 2-

day dewatering operation.  

The operations of the screw press are controlled automatically. Adjustments for optimization can be 

manually made to the polymer dose, feed flow rate, screw speed, and cone pressure settings. When 

not in operation, the screw press is shut down. 

Only one dewatering screw press is available. Due to the extended period of time sludge can be 

held within the SBR or the digesters, plus the ability to thicken beyond 2.5 percent solids, a second 

dewatering press is not currently necessary. Storage in the digesters should provide adequate time 

for press repair. In addition, a portable self-priming pump is available that could transfer sludge 

directly from the digester to a tanker for liquid sludge disposal at the Ohio Gulch drying beds. 

 Polymer Blending System 

For the Rotary Drum Thickeners and screw press, a dedicated polymer blending system injects 

polymer to assist in flocculation. Each piece of equipment uses a separate polymer blending and 

injection system so that the thickening and dewatering systems can be calibrated individually. The 

system mixes the emulsion polymer with W1 water to make the polymer blend. The makedown 

concentration of polymer should be maintained at 0.5 percent to ensure flow and maximum 

effectiveness. 

To control the loading of the polymer, the polymer pump will regulate the flow of polymer. The W1 

water supply will operate to ensure proper dilution of the polymer to avoid clogging due to the 

viscous nature of the polymer. The W1 supply can be manually adjusted but should be set to allow 

for a polymer concentration of less than 1 percent under the highest dosage conditions for the 

thickeners and screw press, respectively.  
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The control of the polymer feed equipment should be kept consistent to maintain a consistent 

polymer dosage to the thickeners and screw press. When not in operation, the polymer blending 

system is shut down. W1 can be used to flush the system when cleaning is needed. 

The Velodyne polymer activation system specific to the press will supply the screw presses with 

mixed emulsion polymer. Polymer flow can be set between 0.3 to 3 gallons per hour (gph) and the 

dilution water between 60 and 600 gpm. The polymer concentration post dilution is kept at 0.5 

percent to allow for optimal transport and activation. Under normal operating conditions, the polymer 

loading for the sludge is set between 20-30 lbs active polymer per dry ton. 

 Residual Solids and Hauling (Ohio Gulch Transfer Station) 

Dewatered biosolids are required to be hauled once per week to the landfill or drying beds at Ohio 

Gulch Transfer Station. It is also possible to dewater for 4 days in one week and skip the next week. 

Solids are hauled by a City-owned dump truck. Although not strictly required to meet Class B 

biosolids disposal, the City plans to maintain operation of the drying beds at the Ohio Gulch Transfer 

Station and dewatered solids can be deposited at the drying beds for additional drying. Alternatively, 

liquid hauling could still be used in an emergency situation to the Ohio Gulch drying beds. In 2019, 

approximately 2011 dry metric tons of biosolids were hauled to the drying beds at Ohio Gulch 

Transfer Station. After drying to a 75% solids content, this is equivalent to 310 total tons of solids 

that need to be hauled from the drying beds to Milner Butte Landfill for final disposal. 

Additional alternatives for ultimate solids disposal (considering the drying beds, landfill disposal, and 

composting) are identified in chapter 4.1. 

3.1.5 Equipment Summary 

Table 3-1 summarizes the quantity, capacity, and condition of the equipment described above. The 

condition of equipment was reported by current plant operation staff. The rating and time range for 

replacement generally are as follows: 

• Poor:   2 to 3 years range. 

• Fair:  4 to 7 year range. 

• Good:  8 to 13 year range.  

• Very Good:  14 to 20 year range. 

• Excellent:  21 to 30 year range. 
 

Table 3-1: Equipment Summary 

Unit Process 
Location 

Process or 
equipment 

Number and type Equipment Capacity 
Condition 

(Replacement 
Suggestion) 

Influent Pump 
Station 

Riverside Influent 
Pumps 

Two (2) constant speed 
submersible solids-

handling pumps 

1,000 gpm each (100 ft 
TDH and 50 hp motors) 

 

Cedar Lift Station 
Two (2) constant speed 

submersible solids-
handling pumps  

300 gpm each (40 ft 
TDH and 7.5 hp 

motors) 

Current 
pumps are 
inoperable 

Woodside Influent 
Pumps 

Two (2) constant speed 
Fairbanks Morse D5430 
MV Submersible Solids-

Handling Pumps 

1,400 gpm each (45 ft 
TDH and 25 hp motors) 

Poor  



City of Hailey, Idaho Woodside Water Reclamation Facility Planning Study 

 Facility Plan Update 
 

  March 19, 2021 | 31 

Table 3-1: Equipment Summary 

Unit Process 
Location 

Process or 
equipment 

Number and type Equipment Capacity 
Condition 

(Replacement 
Suggestion) 

Flow meter 
Influent flow meter 

sensory magnetic flow 
meter 

 Poor  

Influent screening 

Fine screen 
Lakeside Rotomat 

screen 
¼ inch slotted 

openings, 3,300 gpm 
Poor  

Manual screen Manual bypass bar rack 1-1/4 inch openings Fair 

Electrical and 
controls 

Non-serviceable PLC - Poor 

Grit Removal 

Grit basin Vortex grit basin 
8 feet 6 inch diameter, 

4.3 mgd flow 
Fair 

Dewatering screw 

Airlift pump ½ hp mechanical mixer 

Poor Grit washer and 
conveyor 

160 gpm; 60 ft3/hr 
solids 

Batch Tank 

Tank 1 batch tank 
154,000 gallons, 2 hr 

HRT at 1.6 mgd 
Very Good 

Mixer 
Two (2) ABS RW400 
Series submersible 

propeller mixers 
4 hp mixers 

Fair - Rebuild 
Every 11 

Years 

SBR 

Tanks Two (2) tanks 

81’ x 81’x21’; 1.03 
MG/basin 

0.70 mgd capacity per 
basin  

2,500-3,200 mg/L 
MLSS 

Very Good 

SBR Recirculation / 
WAS pumps 

Fairbanks Morse motive 
pump 

100 hp, 5,700 gpm at 
42 ft TDH 

Poor  

Decant Floating decanter 
Constant discharge 

4,480 gpm 
Fair 

Aeration 
Gardner Denver positive 

displacement blowers 

1,156 scfm at 9.5 psi 
each, 2070 rpm 

 

100°F ambient 
temperature 

Fair 

Aeration Jet aeration headers  Fair 

SBR Recirculation / 
WAS pumps 

Fairbanks Morse motive 
pump 

100 hp, 5,700 gpm at 
42 ft TDH 

Poor 

Controls 
Out-dated PLC (non-

serviceable)  
- Poor 

Equalization 
Basin 

Equalization Pump 
Three (3) Flygt 3127.090 

Equalization Basin 
pumps 

1,500 gpm each 

 

7.5 hp, 1740 rpm 

Fair 

 

Basin One (1) Tank 177,000 gallons Very Good 
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Table 3-1: Equipment Summary 

Unit Process 
Location 

Process or 
equipment 

Number and type Equipment Capacity 
Condition 

(Replacement 
Suggestion) 

Cloth-Disc Filters 

Basin 
8’-6” x 11’-0” x 12’-6” 

deep each 
Six (6) discs Very Good 

Media 
Six (6) Aqua Aerobics 

filter discs 

10 um pore size; 3.25 
gpm/ft2 (5 gpm/ft2 

max) 
Fair 

Backwash 2 pumps   
Two discs per clean 

cycle  
Fair  

Controls 
Out-dated PLC (non-

serviceable) 
- Poor 

UV Disinfection 

Gate level adjuster Ultrasonic level element - Good 

UV Equipment 

Three (3) UV banks 

Low Pressure-High 
intensity lamps (Trojan 

Technologies, Model UV 
3,000 lamps)  

2.0 mgd capacity per 
channel 

UV dose 30,000 mW-
sec/cm2 

Poor (2-3 
Years) 

(electrical 
equipment 
outdated) 

Basins  Two (2) open channels 
30 feet long, 30 inches 

wide, 4 feet deep. 
Very Good 

Electrical ballast and 
PLC controller 

Out-dated PLC  

(non-serviceable) 
- Poor 

Effluent flow 
monitoring 

Weir Ultrasonic - Poor 

Chemical feed 

Chemical storage Snyder Poly Tank 5,600 gallons Good 

Chemical storage 

Chemical pumps 

Snyder Poly Tank 

Two (2) LMI liquid 
metering pumps 

5,600 gallons 

35 gph 

Good 

Fair (age) 

Chemical feeder 
Dry chemical feeder 

(bicarbonate) 
Not used; out of service - 

Digester Tanks/ 
Mixing/Aeration 

Two (2) aerobic 
digesters tanks 

Two (2) tanks at 200,900 
gallons 

401,800 gallons total. 

60 day retention at 
2,000 lbs TSS/day 

Excellent 

Blowers 
Three (3) Positive 

Displacement Blowers 
(Aerzen) 

768 scfm @ 9.1 psi 
each 

Good 

Diffusers Coarse Bubble Diffusers 

38 Sanitaire diffusers 
per tank 

10.1 scfm per diffuser 

Excellent 

Mixing Pumps 
Three (3) Centrifugal 

Pumps 
1680 gpm Good 

Sludge 
Thickening 

Feed Pumps 
Two (2) Positive 

Displacement 
(Vogelsang) 

125 gpm 

@ 30 ft 
Good 

Thickened Sludge 
Pumps 

Two (2) Positive 
Displacement Pumps 

(Vogelsang) 

125 gpm 

@ 145 ft 
Good 
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Table 3-1: Equipment Summary 

Unit Process 
Location 

Process or 
equipment 

Number and type Equipment Capacity 
Condition 

(Replacement 
Suggestion) 

Thickener 
Two (2) RDT Thickeners 

(FKC) 
125 gpm Excellent 

Polymer 
Two (2) Polymer 

Blending Systems 
1.6 gpm total Good 

Sludge 
Dewatering 

Screw Press One (1) press (Huber) 

275 lbs/hour (dry 
weight) 

22 gpm 

Excellent 

Polymer 
Polymer Blending 

system 
0.6 gpm Good 

Feed Pumps 
Two (2) Positive 

Displacement 
(Vogelsang) 

25 gpm @ 30 ft Good 

Sreenate Pumps 
Two (2) Submersible 

Pumps (Barnes) 

250 gpm @ 34 ft. TDH 

7.5 hp 
Good 

Outfall River Diffuser Under river diffuser pipe 2.5 mgd Fair 

gpm = gallons per minute; mgd = million gallons per day; gph = gallons per hour; hp = horsepower; ft = feet; TDH = total dynamic 
head; hr = hour; ft3/hr = cubic feet per hour; rpm = revolutions per minute; MG = million gallons; HRT = hydraulic retention time; 
mg/L = milligrams per liter; MLSS= mixed liquor suspended solids; scfm = standard cubic feet per minute; psi = pounds per 
square inch; SBR = sequencing batch reactor; WAS = waste activated sludge; gpm/ft2 = gallons per minute per cubic foot; max = 
maximum; lbs TSS/day = pounds of total suspended solids per day; lbs/hr = pounds per hour; mW-sec/cm2 = milliwatt seconds 
per square centimeter 
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3.2 Plant Operation and Process Modeling 

The SBR cycle times determine how the biological system operates, and it is understood that the 

cycle time setpoints have not changed since the SBRs began operating.  

Table 3-2: Current SBR Operation Setpoints 

Setpoint Reactor Basin #1 Reactor Basin #2 

Max Fill Time (min) 150 150 

Anoxic Time (min) 68 68 

Anoxic Static Percent (%) 25 25 

Minimum Aeration Time (min) 130 130 

Maximum Aeration Time (min) 145 145 

Minimum React Time (min) 43 43 

Air On Duration (min) 60 60 

Air Off Duration (min) 20 20 

Settle Time (min) 60 60 

Maximum Decant Time (min) 30 30 

The current cycle times are sufficient to accommodate both the hydraulic flow and the organic and 

TSS loading at current plant conditions. The ability of SBRs to handle hydraulic flow depends on the 

influent flow rate, the cycle time setpoints, number of tanks, and fill fraction. 

The maximum fill time is 150 minutes, or 2.5 hours. As one basin fills, the other goes through its 

react, settle, and decant cycles. Then the basins flip, with the second basin filling and the first basin 

running through the react, settle, and decant cycles. Therefore, the total cycle time per tank is 5 

hours. With a fill time of 2.5 hours and two tanks, there are (on average) 9.6 full cycles per day. 

𝐶𝑦𝑐𝑙𝑒𝑠 𝑝𝑒𝑟 𝐷𝑎𝑦 = (
24

ℎ𝑟
𝑑𝑎𝑦

5
ℎ𝑟

𝑐𝑦𝑐𝑙𝑒

) (2 𝑡𝑎𝑛𝑘𝑠) = 9.6 𝑐𝑦𝑐𝑙𝑒𝑠 𝑝𝑒𝑟 𝑑𝑎𝑦 

At 9.6 cycles per day, the amount of flow each cycle receives depends on the influent flow rate. The 

total volume of each reactor is about 1.0 million gallons. If the hydraulic limits of an SBR system are 

pushed, the SBRs can usually perform consistently at a maximum fill fraction of 30 percent, which 

means that each cycle receives about 300,000 gallons of flow at peak hydraulic capacity. 

𝑃𝑒𝑎𝑘 𝐻𝑦𝑑𝑟𝑎𝑢𝑙𝑖𝑐 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 = (9.6
𝑐𝑦𝑐𝑙𝑒𝑠

𝑑𝑎𝑦
) (1.0 𝑀𝐺 𝑉𝑜𝑙𝑢𝑚𝑒)(30% 𝐹𝑖𝑙𝑙 𝐹𝑟𝑎𝑐𝑡𝑖𝑜𝑛) = 2.88 𝑀𝐺𝐷 

These maximum performance conditions yield a peak day hydraulic capacity of 2.88 mgd. If the 

hydraulic flow over a 24-hour period exceeds that value, the plant will have difficulty passing the flow 

through to the effluent. 

However, the normal operating capacity of the SBR system is much less than 2.88 mgd because the 

system must degrade BOD, TSS, and NH3-N biologically. While a single day’s flow of 2.88 mgd 

could pass through the system, the biological system requires a much lower sustained daily flow in 

order to consistently operate to the performance levels required by permit. 

Specifically, the SBR system is limited in its ability to remove NH3-N via nitrification. There must be a 

sufficient biomass built up inside the SBR tanks to degrade ammonia. Also, there must be sufficient 

aeration time during each cycle to fully degrade the incoming ammonia that entered the reactor 
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during each fill cycle. The practical implication of batch time required for nitrification is that the 

overall cycle time may need to be increased to allow for full nitrification, which would thereby reduce 

the number of cycles per day and reduce the hydraulic flow capacity of the system. The aeration 

time required for batch ammonia removal is given by the batch kinetics equation for substrate 

removal: 

𝐴𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑇𝑖𝑚𝑒 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 = 𝑡 =
𝐾𝑁𝐻4 ln (

𝑁0
𝑁𝑡

) + (𝑁0 − 𝑁𝑡)

𝑋𝑛 (
𝜇𝑚𝑎𝑥

𝑌𝑛
) (

𝑆0
𝐾𝑂 + 𝑆0

)
 

In which: 

 KNH4 = Half Saturation Constant for Ammonia Nitrogen, mg/L 

 N0 = Initial Ammonia Concentration in the Batch, mg/L 

 Nt = Final Ammonia Concentration in the Batch, mg/L = 1.0 mg/L 

 Xn = Nitrifier Concentration, mg/L, predicted by model 

 µmax = Ammonia Oxidizing Bacteria Maximum Specific Growth Rate, d-1 

 Yn = Nitrifier Yield on Ammonia, gVSS/gNOx 

 S0 = Dissolved Oxygen Concentration, mg/L = 2.0 mg/L 

 K0 = Dissolved Oxygen Half Saturation Constant, mg/L 

Similarly, the minimum required SRT to maintain a reliable nitrifier concentration must be calculated 

at plant conditions. The SRT in the system needs to be long enough to allow nitrifying bacteria to 

grow. The SRT required for nitrification is the inverse of the ammonia oxidizers’ specific growth rate, 

which is given by µaob. 

𝜇𝑎𝑜𝑏 = 𝜇𝑚𝑎𝑥,𝑎𝑜𝑏 (
𝑆𝑁𝐻3

𝑆𝑁𝐻3 + 𝐾𝑠,𝑁𝐻3
) (

𝐷𝑂

𝐷𝑂 + 𝐾𝑂2,𝑎𝑜𝑏
) − 𝑏𝑎𝑜𝑏 

In which: 

µmax,aob = Max Theoretical Growth Rate = 0.416 d-1 (adjusted for cold temperature 48°F) 

baob = Decay Rate = 0.124 d-1 (adjusted for winter temperature 48°F) 

SNH3 = 1.0 mg/L effluent ammonia assumed for capacity 

Ks,NH3 = Half Saturation Constant = 0.5 mg/L 

DO = 2.0 mg/L dissolved oxygen level 

KO2,aob = DO Half Saturation Constant = 0.5 mg/L 

This results in a maximum specific growth rate during winter conditions of 0.098 g/g·d. The inverse 

of the max growth rate is 10.2 days aerobic SRT. To account for influent TKN variability, a peak to 

average TKN safety factor of 1.5 is applied, so the minimum required operational SRT during winter 

conditions is therefore 15.3 days to achieve reliable nitrification. In the model predictions, if the 

operational SRT drops below 15.3 days, then the system is deemed at capacity based on SRT 

requirements. 

To analyze the tradeoffs between 1) hydraulic flow capacity based on cycle time and fill fraction, 2) 

required aeration time for nitrification, and 3) SRT required for nitrification, an activated sludge SBR 

model was used to calculate these parameters as a function of plant flow and assumed cycle times, 

using the equations shown above. The resulting outputs are shown in the following table. 

The tabular analysis in Table 3-3 indicates that the installed plant capacity is around 1.4 mgd. The 

limiting factors pertain to nitrification capacity. The existing biological capacity may be maximized by 

increasing the cycle times, but this can only be done up to a point, since increasing the cycle times 
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requires a higher fill fraction per cycle. Additionally, the average system SRT is a function of reactor 

volume, mixed liquor concentration, and incoming load to the facility, and is therefore not greatly 

helped by increasing the cycle time. However, it is evident from Table 3-3 that increasing the cycle 

times will be beneficial for allowing the full capacity of the system to be met. Increasing the cycle 

times from 5 hours to 6 hours will allow sufficient time for batch nitrification during each cycle and will 

keep fill fractions relatively low. 

 

 

Figure 3-2: Biological System Capacity 

At a 6-hour cycle time, the capacity of the system is about 1.4 mgd, as seen in Figure 3-2. At that 

point, the SRT may be insufficient to achieve full nitrification during winter temperatures when 

influent TKN concentrations peak. For planning purposes, the biological treatment capacity of the 

SBR system should therefore be considered 1.4 mgd. 

The capacity may be able to be pushed to around 1.5 mgd if nitrification remains stable. However, 

flows greater than 1.5 mgd will likely result in insufficient aeration time to fully degrade ammonia, 

even if sufficient nitrifier populations are present in the activated sludge. 
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Table 3-3: Capacity Calculations 

Flow 

mgd 

Cycle 
Time 

Hrs 

Fill Time 

Hrs 

Fill 
Fraction 

% 

Aeration 
Time 

Available 

Hrs 

Aeration Time Required 
for Nitrification During 

Winter 

Hrs 

Winter 
SRT 

Days 

SRT Required for 
Nitrification in 

Winter 

Days 

Winter 
Temperature 

°F 

MLSS 

mg/L 

5 Hour Cycle Time (Current Operational Setpoints) 

0.4 5 2.5 4% 2.16 1.51 74.6 15.3 48 3,000 

0.6 5 2.5 6% 2.16 1.61 46.1 15.3 48 3,000 

0.8 5 2.5 8% 2.16 1.75 32.4 15.3 48 3,000 

1.0 5 2.5 10% 2.16 1.89 24.5 15.3 48 3,000 

1.2 5 2.5 12% 2.16 2.05 19.5 15.3 48 3,000 

1.4 5 2.5 14% 2.16 2.22 16.1 15.3 48 3,000 

1.6 5 2.5 16% 2.16 2.39 13.6 15.3 48 3,000 

1.8 5 2.5 18% 2.16 2.57 11.8 15.3 48 3,000 

6 Hour Cycle Time 

0.4 6 3.0 5% 2.90 1.87 71.1 15.3 48 3,000 

0.6 6 3.0 8% 2.90 2.00 43.9 15.3 48 3,000 

0.8 6 3.0 10% 2.90 2.17 30.8 15.3 48 3,000 

1.0 6 3.0 13% 2.90 2.35 23.3 15.3 48 3,000 

1.2 6 3.0 15% 2.90 2.55 18.5 15.3 48 3,000 

1.4 6 3.0 18% 2.90 2.76 15.3 15.3 48 3,000 

1.6 6 3.0 20% 2.90 2.98 12.9 15.3 48 3,000 

1.8 6 3.0 23% 2.90 3.20 11.2 15.3 48 3,000 

7 Hour Cycle Time 

0.4 7 3.5 6% 3.63 2.23 68.9 15.3 48 3,000 

0.6 7 3.5 9% 3.63 2.36 45.5 15.3 48 3,000 

0.8 7 3.5 11% 3.63 2.52 33.2 15.3 48 3,000 

1.0 7 3.5 14% 3.63 2.73 24.6 15.3 48 3,000 

1.2 7 3.5 17% 3.63 2.96 19.2 15.3 48 3,000 

1.4 7 3.5 20% 3.63 3.21 15.7 15.3 48 3,000 

1.6 7 3.5 23% 3.63 3.48 13.0 15.3 48 3,000 

1.8 7 3.5 26% 3.63 3.73 11.3 15.3 48 3,000 
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Table 3-3: Capacity Calculations 

Flow 

mgd 

Cycle 
Time 

Hrs 

Fill Time 

Hrs 

Fill 
Fraction 

% 

Aeration 
Time 

Available 

Hrs 

Aeration Time Required 
for Nitrification During 

Winter 

Hrs 

Winter 
SRT 

Days 

SRT Required for 
Nitrification in 

Winter 

Days 

Winter 
Temperature 

°F 

MLSS 

mg/L 

8 Hour Cycle Time 

0.4 8 4.0 7% 4.37 2.56 73.3 15.3 48 3,000 

0.6 8 4.0 10% 4.37 2.74 43.9 15.3 48 3,000 

0.8 8 4.0 13% 4.37 2.93 31.8 15.3 48 3,000 

1.0 8 4.0 17% 4.37 3.18 23.6 15.3 48 3,000 

1.2 8 4.0 20% 4.37 3.41 19.2 15.3 48 3,000 

1.4 8 4.0 23% 4.37 3.65 16.0 15.3 48 3,000 

1.6 8 4.0 26% 4.37 3.95 13.4 15.3 48 3,000 

1.8 8 4.0 30% 4.37 4.25 11.4 15.3 48 3,000 

*Limiting factors are shown in red. 

mgd = million gallons per day; hrs = hours; SRT = solids retention time; MLSS = mixed liquor suspended solids; mg/L = milligrams per liter 

 



City of Hailey, Idaho Woodside Water Reclamation Facility Planning Study 

 Facility Plan Update 
 

  March 19, 2021 | 39 

3.2.1 Plant Operation with One SBR Out of Service 

The plant capacity is much lower when considering that an SBR should be able to be taken out of 

service for maintenance. With an SBR out of service, the system becomes hydraulically limited at a 

plant flow of 0.77 mgd. 

When one SBR is offline, the influent equalization tank needs to take all incoming flow whenever the 

online SBR is in the react, settle, and decant phases. The equalization tank has 154,000 gallons of 

volume. Furthermore, to accommodate influent flow, the equalization tank must be fully emptied into 

the online SBR at the beginning of each cycle to make room for the next volume of influent into the 

equalization tank. Therefore, each SBR batch must accommodate 154,000 gallons worth of volume, 

or else influent has no place to go. This maximum point occurs at an influent flow of about 0.77 mgd.  

3.3 Plant Performance 

Plant performance was evaluated for the removal of BOD, TSS, ammonia, and TP. A discussion of 

removal efficiencies for BOD, TSS, ammonia, TP and effluent concentrations and loads for these 

constituents is presented in this section. 

Plant effluent BOD was generally between 2.0 and 6.0 mg/L for the period of record (2014 through 

early 2020) and the load was typically less than 25 lbs/day with the majority of the values falling 

around 10 lbs/day, as seen in Figure 3-3. The removal efficiency averaged approximately 98 to 99 

percent during these years. Weekly and monthly averages of BOD concentrations, loads, and 

removal efficiencies are presented in Figure 3-4 and Figure 3-5. The plant effluent BOD has been 

well below the regulatory limits for both weekly and monthly BOD limits (45 mg/L and 141 lbs/day for 

weekly limits and 30 mg/L and 94 lbs/day for monthly limits).  

The annual TSS limit of 3.3 tons per year when averaged daily provides a target amount of 18.1 lbs 

TSS/day. Daily effluent TSS concentrations, loads, and removal efficiencies are presented in Figure 

3-6 along with the annual average daily TSS load limit based on the TMDL. The line for the daily 

annual average limit does not apply to monthly or weekly values as it is the sum of all pounds of TSS 

discharged during the course of a full year. Figure 3-6 shows that at current flows and loads, the City 

is capable of meeting the stringent annual TSS load limit as the majority of values are well below the 

daily target line. 

The weekly and monthly TSS average concentrations and loads were all below the permit limits (45 

mg/L and 141 lbs/day for weekly averages and 30 mg/L and 45 lbs/day for monthly averages), as 

indicated in Figure 3-7 and Figure 3-8. These high values may avoid monthly or weekly violations 

but are irrelevant when the annual mass results in an averaged daily amount of 18.1 lbs TSS/day. 

As flows increase, this TMDL limit will be further restricting as it is load based and higher flows will 

necessitate higher and higher removal efficiencies to meet the limit. This is further illustrated by 

looking at the average TSS concentration needed at varying flow rates that could occur with 

population growth.  

Flow  → TSS concentration 

0.5 mgd → 4.3 mg/L 

0.75 mgd → 2.9 mg/L 

1.0 mgd → 2.15 mg/L 

1.25 mgd → 1.7 mg/L 
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These are very low TSS values for a conventional secondary system and necessitate tertiary 

treatment, such as filters, to consistently achieve permit compliance. Another tool in approaching the 

annual TSS mass limit is treated water reuse instead of river discharge. Application of reuse water 

during the irrigation season (further discussed in chapter 4.1) removes a portion of the TSS mass 

from the discharge and reduces the annual average. Reuse would allow higher concentrations 

during discharge periods.  

Effluent TSS concentrations and loads were typically below 5 mg/L and 10 lbs/day in the historical 

record, with a removal efficiency typically above 99 percent. The high TSS concentration and load 

recorded in April 2017 corresponded with a storm event that resulted in a flow recorded at almost 1.2 

mgd (as compared to the average historic effluent flow of approximately 0.54 mgd). Other than this 

event, TSS removal has remained consistent over the period of record, with poorer performance in 

the winter months when compared with the warmer summer months.  

Daily effluent TP loads, concentrations, and removal efficiencies are presented in Figure 3-9 and 

weekly and monthly average concentrations and loads are reported in Figure 3-10 and Figure 3-11. 

The City has a strict TP limit that was developed based on the TMDL. Historically, the City has been 

capable of meeting these limits; however, as they are load based, this will become more and more 

challenging as flows increase as the City will need to treat to a lower effluent concentration that can 

be challenging with biological treatment alone, and may require the addition of chemicals. Again, as 

with TSS mass limits, the illustration of impact with increasing flow is shown below. 

 

Flow  → TP concentration 

0.5 mgd → 1.25 mg/L 

0.75 mgd → 0.83 mg/L 

1.0 mgd → 0.62 mg/L 

1.25 mgd → 0.50 mg/L 

Normal biological nutrient removal (BNR) processes can meet these TP limits. Unlike TSS, which is 

annually based, the TP concentrations must be met on an average daily basis. As such, a chemical 

backup plan for precipitation reduction is available.  

Daily averages of effluent ammonia are presented in Figure 3-12. At current flows, the plant is 

capable of meeting the load limits in the current permit. There was an excursion in March 2015, 

which was likely due to poor performance due to low ambient temperatures and higher than normal 

TSS in the effluent. Similar to TP, as ammonia is a load limit in the permit, it will become harder to 

treat to these levels with higher flows. 
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Figure 3-3. Daily Effluent BOD between 2014 and 2020 

 

 

Figure 3-4. Weekly Average Effluent BOD between 2014 and 2020 
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Figure 3-5. Monthly Average Effluent BOD between 2014 and 2020 

 

 

Figure 3-6. Daily Effluent TSS between 2014 and 2020 
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Figure 3-7. Weekly Average Effluent TSS between 2014 and 2020 

 

 

Figure 3-8. Monthly Average Effluent TSS between 2014 and 2020 
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Figure 3-9. Daily Effluent TP between 2014 and 2020 

 

 

Figure 3-10. Weekly Average Effluent TP between 2014 and 2020 
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Figure 3-11. Monthly Average Effluent TP between 2014 and 2020 

 

Figure 3-12. Daily Effluent Ammonia between 2014 and 2020 
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3.4 Capacity Evaluation Summary 

The existing system is capable of treating current flows and loads, excepting redundancy for 

treatment by the SBR. This section summarizes an evaluation of the existing system’s capability to 

treat the future flows and loads (year 2040) and meet the NPDES permit requirements. Each 

process unit capacity is evaluated and compared against the recommended criteria. Model 

calibration results were used when measured data was not available. A capacity evaluation for future 

flows and loads are summarized in Table 3-4. 

Capacity evaluations for future flows and loads show that the system currently operates with 

adequate capacity for most process units, however the SBRs are limited based on hydraulic capacity 

above 0.77 mgd due to the lack of redundancy. 
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Table 3-4. Capacity Analysis of Existing System for Future Flows and Loads (2040) 

Process Unit Parameter Units Value Adequacy 

Future Flows and Loads 

 Population    

 Flow    

 Average mgd 0.96  

 Max Month mgd 1.19  

 Peak Day mgd 1.48  

 Peak Hour mgd 2.79  

 BOD    

 Average lbs/day 2,381  

 Max Month lbs/day 2,926  

 TSS    

 Average lbs/day 2,370  

 Max Month lbs/day 2,963  

 TKN    

 Average lbs/day 446  

 Max Month lbs/day 626  

 TP    

 Average lbs/day 69  

 Max Month lbs/day 127  

Primary 

Screen 
Number  1, with 1 bypass bar rack  

Capacity mgd 4.75 Adequate for Peak Hour 

Grit Removal 
Number  1  

Capacity mgd 4.3 Adequate for Peak Hour 

Secondary Treatment 

Batch Tank 

Volume, each gallons 154,000  

Number  1  

Total Volume gallons 154,000  
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Table 3-4. Capacity Analysis of Existing System for Future Flows and Loads (2040) 

Process Unit Parameter Units Value Adequacy 

HRT for Average Flow Min 231  

Recommended HRT 
for Average Flow 

Min 120 
 

HRT for Peak Hour 
Flow 

Min 80 
 

Recommended HRT 
for Peak Hour Flow 

Min 40 Adequate for Average and Peak Hour 

SBR 

Volume, each MG 1.03  

Number 2   

Total Volume gallons 2.06 

Adequate biological capacity for the 
max month flow, but no redundancy 

Hydraulically inadequate for average 
flows above 0.77 mgd with one unit out 
of service 

Effluent Equalization 
Tank 

Volume, each gallons 177,000  

Number  1  

Total Volume gallons 177,000  

Effluent Equalization 
Pumps 

Effluent Equalization 
Pump Number 

 2, 1 redundant  

Effluent Equalization 
Pump Capacity, each 

Gpm 1,500  

Effluent Equalization 
Pump Capacity, Total 

Gpm 3,000 Adequate for Peak Hour 

Tertiary Treatment and Disinfection 

Cloth Disc Filters 

Number of Filters  6  

Area per Filter ft2 50  

Total Area ft2 300  

Recommended 
Loading Rate 

gpm/ft2 3.5 
 

Design Peak 
Maximum Loading 
Rate 

gpm/ft2 6.0 
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Table 3-4. Capacity Analysis of Existing System for Future Flows and Loads (2040) 

Process Unit Parameter Units Value Adequacy 

Loading at Average 
Flow 

gpm/ft2 2.2 Adequate for Peak Hour 

Loading at Max Day 
Flow 

gpm/ft2 3.4 Adequate for Max Day 

Loading at Peak Hour gpm/ft2 6.5 Inadequate for Peak Hour 

UV Disinfection Capacity, total mgd 4.0 Adequate for Peak Hour 

Discharge Piping Capacity, total mgd 2.5 Inadequate for Peak Hour 

Solids Handling 

Aerobic Digestion 

Total Volume Gal 400,000  

WAS Flow Average Gpd 96,000  

WAS Load lb/day 2,000  

HRT Average Days 60 Adequate for Max Month 

Screw Press 
Maximum Design 
Load 

lb/day 275 
Adequate for Max Month 

mgd = million gallons per day; MG = million gallons; gpd = gallons per day; lbs/day = pounds per day; gal = gallons; BOD = biochemical oxygen demand; TSS = total 
suspended solids; TKN = total kjeldahl nitrogen; TP = total phosphorus; HRT = hydraulic retention time; ft2 = feet squared; min = minutes; gpm/ft2 = gallons per minute 
per square foot 
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4 Treatment Upgrade Alternatives 

Ensuring proper capacity for treatment and loading in the mainstream processes is essential for 

meeting current and future NPDES effluent requirements. Also, wastewater treatment systems must 

meet standards for redundancy and hydraulic throughput. Section 3 identifies the current treatment 

system components and the capacity. The findings are as follows: 

• The existing processes and equipment have adequate capacity for current (2020) flows and 

loads. 

• The headwork screens and grit removal systems are sufficient to pass future peak hour flow; 

however, the mechanical screen should be replaced in the next 1 to 2 years. The grit washer 

and conveyor for the grit basin are also in poor condition and should be replaced within the 

next 5 years. 

• The existing biological treatment is sufficient to treat approximately 1.4 mgd; the limiting 

factor is nitrification capacity. The projected 2040 buildout maximum day flow is 1.5 mgd. 

However, with only two SBRs constructed, this system is inadequate for average flows 

above 0.77 mgd with one unit out of service, meaning that currently neither of the SBRs can 

be taken offline for repairs.  

• The cloth disc filters are hydraulically adequate for future flow, except at peak hour loading. 

This type of equipment is also likely insufficient to meet future NPDES phosphorus and TSS 

limits as flow increases (and required concentration decreases). 

• UV disinfection banks are located in a single channel and the electrical equipment reliability 

is a problem due to age. A second channel is available for expansion of the UV system and 

for redundancy. 

The upgrade alternatives described in this section include the following: 

• Headworks screening and grit replacement 

• Evaluation of alternatives for increasing the capacity of the biological treatment train and 

tertiary filtration 

• UV replacement and expansion 

The entirety of the solids handling system was upgraded in 2016 and is sufficiently sized to meet the 

2040 capacity. The equipment is in good condition, as it is newly installed. 
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4.1 Liquid Treatment Upgrades 

Three alternatives were developed and evaluated for increasing the capacity of the biological 

treatment train. These alternatives include the following: 

Alternative 1 – Membrane Bioreactor (MBR): including coarse and fine screening, modifying the 

existing SBRs into conventional aeration basins, and installation of membranes. This alternative 

includes an analysis of both chemical precipitation of phosphorus (Alternative 1a) and biological 

uptake of phosphorus (Alternative 1b). 

Alternative 2 – SBRs with Tertiary Membrane Filtration: including coarse and fine screening, 

construction of a third SBR, and installation of tertiary membranes.  

Alternative 3 –SBRs with Tertiary Two-Stage Sand Filtration: including coarse screening, 

construction of a third SBR and installation of two-stage tertiary sand filters. 

4.1.1 Alternative 1: Membrane Bioreactor 

 Process Overview 

The first alternative considered for the liquid treatment train upgrade is to use an MBR system for 

secondary treatment. As opposed to conventional gravity settling for solids removal, mixed liquor will 

pass through an ultra-filtration membrane with openings less than 0.10 micron. As solids separation 

is not restricted to the rate of gravity separating, the solids in the reactor can be maintained at a 

higher concentration (up to 10,000 mg/L TSS). Higher mixed liquor concentrations result in better 

biological treatment in smaller basins. 

This technology provides excellent effluent quality, which is not subjective to changes in influent 

quality. Although modification of the existing SBRs to convert them to conventional aeration basins 

would be required, a third SBR would not be required for this alternative, unlike the other two 

alternatives considered.  

The following sections describe the upgrades needed to support a new MBR system. 

 Screening and Grit Removal 

The existing influent screen is sufficient for meeting the hydraulic capacity of the 2040 future flows; 

however, the screen itself is in poor condition and requires replacement. In addition, a process 

alternative, including an MBR requires finer screening to reduce plugging in the downstream 

membranes.  

For this alternative, the existing mechanical screen will be replaced with a 4 millimeter (mm) 

perforated drum screen, using the current channel for installation. This screen will be sized to pass 

2040 peak day flow (1.5 mgd) and will serve as a redundant screen. The existing bar rack in the 

second channel in the screenings building would remain in place. 

In addition to the replacement of the existing mechanical screen, a new channel will be constructed 

to the north of the existing screenings building. A new 2-mm perforated drum screen would be 

installed in this new channel (see Figure 4-1 for proposed location). This screen would be sized for 

2040 peak day flow (1.5 mgd) and would serve as the primary, fine screen for the process. The 

replacement screen and the existing bar rack in the existing headworks building would serve for 

redundancy of influent screening and for capacity at peak hour flows. Connections would be made to 
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the influent piping upstream of the existing screening channels, and discharge from the new 

mechanical, fine screen would tie-in to the existing system upstream of the grit basin.  

After construction of the new channel, the existing screenings building would be demolished and a 

new building large enough to house all three screens (two existing and one new) would be 

constructed in the same location. The new building would be approximately 32 feet x 37 feet or 

1,190 square feet. 

 

Figure 4-1. Proposed Location for New Screenings Building 

Grit is removed from the plant influent flow to prevent abnormal wear on plant equipment due to the 

abrasive nature of grit particles (such as sand, cinders, wood chips, coffee grounds, etc.) and to 

prevent the buildup of grit in various process tanks.  

A ½-HP center mechanical mixer rotates the flow in the single vortex grit basin, 8-foot 6-inch 

diameter, to keep light organic material in suspension, allowing heavier grit to settle into a lower 

bottom hopper. An air-lift pump operated on a timer, transfers the grit into a grit washer and classifier 

inside the Headworks Building. The grit basin manufacturer, John Meunier, states the peak hourly 

flow rating for the 8-foot 6-inch diameter vortex grit basin is 4.3 mgd. 

The washed and dewatered grit is discharged to the dumpster with the screenings and hauled to the 

landfill. The grit washer has a 1-HP drive motor on the screw conveyor used to dewater and transfer 

the grit to the dumpster. If grit removal operation ceases, flow will continue to the batch tank without 

grit removal. 

The existing grit basin, washer, and classifier are adequate for projected 2040 flows; however, due 

to equipment condition, the existing grit washer should be replaced in kind and location. Flow from 

the headworks will continue via existing piping to the equalization basin. 

 Secondary Treatment 

There are two potential process configurations within the MBR alternative. Alternative 1a is a typical 

MBR arrangement with chemical phosphorus removal wherein the existing SBRs are converted to 

conventional aeration basins. Alternative 1b includes enhanced biological phosphorus removal 

(EBPR) using anaerobic selectors and plug flow basin configuration. 
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Alternative 1a: MBR with Chemical Phosphorus Removal 

Figure 4-2 provides a process flow diagram for the proposed MBR alternative with chemical 

phosphorus removal.  

With this alternative, new submersible mixers would replace existing mixers in the batch tank, which 

would operate as a pre-anoxic selector, with return-activated sludge (RAS) from the MBR returning 

to this tank. From the anoxic pre-selector, mixed liquor would split between the two aeration basins. 

New weir cut-outs would be saw-cut into the walls of both aeration basins, flowing into the existing 

effluent equalization tank, which will now be referred to as the “effluent channel” for this alternative. 

These weirs will maintain level in the aeration basins and define the hydraulic retention time. Only 

one basin is required to treat peak 2040 flows, the second aeration basin would be converted for 

redundancy.  

Ordinary operation will be to run both basins in parallel with lower mixed liquor levels, thereby 

extending the life of the membranes and maintaining a reasonable SRT. With one basin in service, 

the plant would operate at a mixed liquor concentration of approximately 8,000 mg/L and with two 

basins in service the plant would operate at a concentration of approximately 4,000 mg/L in the 

basin. Figure 4-3 shows the basin configuration for chemical phosphorus removal. 

The chemical dosing in this scenario will be one of the main operational costs, similar to the SBR 

alternatives, which would also require chemical precipitation of phosphorus. Currently, the WRF 

uses PAX-14 chemical addition to stabilize floc and allow the cloth media filters to remove sufficient 

particulates to meet effluent TP and TSS requirements. In the future, either alum or PAX-14 could be 

used to precipitate phosphorus from the liquid stream. At 2040 average plant flow conditions, an 

effluent TP target of 0.5 mg/L is necessary to abide by the phosphorus poundage limit of 5.2 lbs/day. 

A residual phosphate concentration of 0.3 to 0.4 mg/L is therefore required to maintain effluent 

permit compliance for the phosphorus limit. Figure 4-4 shows likely ranges of alum and PAX-14 

chemical addition at 2040 average flow at varying levels of residual phosphate in the liquid stream. 

Chemical addition follows a logarithmic increase as effluent phosphate decreases, since higher 

molar ratios are required at lower residual phosphate concentrations. 

For consideration of operational expenditure, a target of 0.3 mg/L residual phosphate can be met 

with about 100 gallons per day of PAX-14 or about 190 gallons per day of alum. 

Table 4-1: Chemical Costs for Chemical Phosphorus 
Removal 

Chemical Volume (GPD) Price ($/gal) Annual Cost ($/yr) 

Alum 190 $1.30 $90,200 

PAX-14 100 $3.60 $131,400 

GPD = gallons per day 
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Figure 4-2. Alternative 1a – Process Flow Diagram for MBR with Chemical Phosphorus Removal 
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Figure 4-3. Basin Layout for Chemical Phosphorus Removal 

 

 

Figure 4-4: Chemical Dosing Ranges at 2040 Average Flow 
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At 2040 average daily conditions and with chemical phosphorus removal, the following operational 

conditions would apply for the MBR process: 

Table 4-2: Operational Conditions for Chemical Phosphorus Removal 

Parameter Value Units 

Solids Retention Time ~25 days 

Mixed Liquor Concentration* 4,000 – 5,000 milligrams per liter (mg/L) 

Aerobically Digested Waste-Activated 
Sludge (WAS)* 

1,700 – 1,800 pounds per day (lbs/d) 

Oxygen Uptake Rate for Aeration 170 – 200 pounds oxygen per hour (lbsO2/hr) 

Average Effluent Quality**   

Biochemical Oxygen Demand (BOD) <1.0 mg/L 

Total Suspended Solids (TSS)*** 1 mg/L 

Ammonia Nitrogen (NH3-N) <0.5 mg/L 

Total Nitrogen (TN) 25 – 30 mg/L 

Total Phosphorus (TP) 0.5 mg/L 

*Includes chemical sludge for chemical phosphorus removal down to 0.5 mg/L effluent total phosphorus. 

**Assumes average effluent TSS of 1 mg/L in permeate. 

***Limited by TSS detection limit 

The other main operational costs to consider with an MBR process are aeration and permeate 

pumping costs. It is assumed in both Alternative 1a and Alternative 1b that the aeration basins will 

be fitted with fine bubble diffuser grids for process aeration (as described in section 4.2.1).  

Currently, the plant does not have any redundancy in the SBR configuration at peak flows. To 

account for this lack of redundancy, the MBRs would be constructed first. Then, one of the basins 

would be taken offline, and the plant would pump from the remaining basin directly to the MBR 

tanks. After modifications to the first aeration basin are complete, the second basin would be taken 

offline for modifications. This would all be accomplished without a disruption to service. 
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Table 4-3: Aeration and Pumping Costs for Alternatives 1a and 1b 

Aeration 

Parameter Value Units Notes 

Oxygen Uptake Rate 200 lbsO2/hr higher range design 

Average Liquid Temperature 65 °F  

Site Elevation 5,300 ft MSL  

Alpha Factor 0.5 - higher MLSS in MBR 

Beta Factor 0.98 -  

Standard Oxygen Transfer Efficiency 40.8 % 2.0% per ft – typical design for fine bubble 

Airflow Required 1,500 Scfm  

Approximate Aeration Load 112 HP  

Approximate Aeration Load 83 kW  

Permeate and RAS Pumping 

Parameter Value Units Notes 

Average Permeate Flow 0.96 mgd  

Average Trans-Membrane Pressure (TMP) 15 Psi Manufacturer Literature 

Excess Head to Disinfection 10 Ft  

Approximate Pumping Load 12 HP  

Approximate Pumping Load 9 kW  

Average RAS Flow 3.9 mgd  

Average RAS Head 20 Ft TDH 

Average RAS Pumping Power 20 HP  

Average RAS Pumping Power 15 kW  

Annual Aeration and Permeate Pumping Cost 

Parameter Value Units Notes 

Average Annual Load 107 kW  

Annual Power Consumption 937,000 kWh/yr  

Average Cost of Power $0.06 $/kWh  

Average Annual Power Cost $56,200 $/yr  

lbsO2/hr = pounds of oxygen per hour; MLSS = mixed liquor suspended solids; MBR = membrane bioreactor; MSL = mean sea 
level; HP = horsepower; scfm = standard cubic feet per minute; kW = kilowatt; ft = feet; psi = pounds per square inch; mgd = 
million gallons per day; TDH = total dynamic head; yr = year 

Alternative 1b: MBR with Enhanced Biological Phosphorus Removal 

For the MBR with EBPR process configuration, the existing batch tank would be used either as a 

protected anaerobic zone for side stream mixed liquor fermentation or as a traditional anaerobic 

selector with full RAS flow and full influent flow. New submersible mixers would replace the existing 

mixers in this sidestream anaerobic tank. From the new sidestream anaerobic tank, mixed liquor 

would split between the two aeration basins, which would be converted with baffles to achieve plug 

flow configuration. The basins will be baffled so that a third of each basin is anaerobic and two-thirds 

of each basin is aerobic. Plug flow will allow the PAOs selected in the anaerobic tankage to reliably 

take up excess phosphorus through aerobic portions of the treatment train.  

Similar to Alternative 1a, weir cut-outs would be saw-cut into the walls at the end of both modified 

aeration basins to allow flow into the existing equalization basin. This basin would now be 

considered an effluent channel and combined flow from both aeration basins would pass through 
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this channel. A grid of diffusers will be mounted in the effluent channel to keep the mixed liquor from 

going anaerobic and releasing the luxury phosphorus from the biological mass. Figure 4-6 provides 

a process flow diagram for this alternative, and Figure 4-5 shows the basin layout for EBPR. Only 

one train is required to treat 2040 flows; the second aeration basin would be converted for 

redundancy. 

 

Figure 4-5: Basin Layout for Biological Phosphorus Removal 

In this configuration, the system can remove phosphorus biologically. The only additional 

infrastructure required in the EBPR version of the MBR process is the baffle walls inside the aeration 

basins to build anaerobic selectors and plug flow aeration tanks. The main operational difference 

between the MBR with chemical phosphorus removal versus MBR with EBPR is the return sludge 

(RAS) rate. In conventional MBR systems, the RAS rate is typically set around five to six times 

influent flow (5-6Q) in order to recycle enough solids back into the aeration basins. This is necessary 

because ordinary MBR systems have smaller aeration volumes, which necessitates higher mixed 

liquor concentrations. The high recycle rate is required to keep excess solids from building up inside 

the MBR tanks. The goal is normally to keep MLSS in the MBR tank below 10,000 mg/L. 

Such a high RAS rate is not required for Hailey, because the existing aeration basins are sized large 

enough to maintain only about 2,500 to 3,000 mg/L MLSS in EBPR mode. The RAS rate can be 

decreased to 0.8 to 1.0 times influent flow (0.8-1.0Q) without coming close to overwhelming the 

membranes with solids. This lower RAS rate is necessary for EBPR because higher RAS rates bring 

far too much nitrate and DO back to the anaerobic basins (with high RAS, the anaerobic zones 

behave more like anoxic zones because of the nitrate).  

Construction sequencing for the aeration basin modifications would follow the model outlined for 

Alternative 1a in the previous section. 
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Figure 4-6. Alternative 1b – MBR with EBPR Process Flow Diagram
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 MBR 

For both alternatives 1a and 1b, the proposed configuration for the membranes remains the same; 

although the operating conditions vary slightly, as described in the previous two sections. 

The proposed MBRs would be constructed inside vendor-supplied tanks which, as a package, 

include all the instrumentation, air scour equipment, backwashing, and chemical feed equipment 

required for the system to function. The MBR tanks will be located in a new building identified in 

Figure 4-7. The building will include a gantry crane and laydown area for membranes, which need to 

be lifted out for maintenance and/or replacement. The building will also include a controls room for 

package vendor control systems and chemical dosing facilities for clean-in-place of the membranes. 

Regular clean-in-place is required to keep the membranes from fouling and to maximize the life. The 

membranes need to be removed and cleaned approximately twice per year. This process takes 

approximately 8 hours per membrane and requires a separate tank of cleaning solution to prevent 

build-up on the membranes. It is estimated that the membranes will need to be replaced every 10 

years. 

 

Figure 4-7. MBR Location for Alternative 1 

There are a few different types of membranes that can be used: 

• Hollow Fiber Membranes: the membranes are arranged into thousands of small, straw-like 

hollow tubes. MLSS is on the outside of the tubes, and clean permeate is pulled from the 

outside of the tubes into the hollow center of the tubes and out to the permeate pumps. 

• Flat Plate Membranes: the membrane material is arranged in a plate shape and mounted on 

a plastic support plate. Spaces for water to move are maintained between the membrane 
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and the support plate. MLSS is on the outside of the plates, and the clear permeate is pulled 

into the inner support of the plate and out to the permeate pumps. 

• Dual-Layer Sheet Membranes: the membranes are arranged in a plate shape but are 

supported by an integrally bonded polyester layer rather than a rigid plastic support plate. 

MLSS is on the outside of the plates and flows cross-flow over the surface of the membrane. 

Clear permeate is pulled into the inner support layer and out to the permeate pumps. 

For facility planning purposes, any of these technologies are likely suitable for achieving reliable 

MBR performance at the Woodside WRF. 

Membrane permeate will be pumped from the MBR and will connect to the existing cloth disc filter 

basin; the cloth disc filters will be removed. This allows the TMF system to connect hydraulically to 

the existing liquids process and maintain use of the existing UV disinfection infrastructure. Figure 4-8 

shows the point of connection to the system. 

 

Figure 4-8. MBR Tie-In 

 Capital and Operational Cost Summary for Alternatives 1a and 1b 

Based on the modifications and upgrades described in the previous sections preliminary 

construction cost estimates were determined for both alternatives 1a and 1b and are shown in Table 

4-4. These capital costs include only the treatment train items that differ between the alternatives; 

items that are common to all of the alternatives (such as UV and equipment requiring replacement 

due to condition) are not included in these capital costs. These costs are included in section 8. 

The construction costs between alternatives 1a and 1b (Table 4-4) are very similar, differing only in 

the total cost associated with modifications to the aeration basins.  

Table 4-5 summarizes the operations and maintenance (O&M) costs that differ between the 

alternatives and are identified throughout this section.  
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Table 4-4. Capital Costs for Alternatives 1a and 1b 

Line Item  Alt 1a Alt 1b 

Headworks Building  $694,900 $694,900 

Aeration Basin Modifications  $224,000 $297,700 

MBR and MBR Building  $5,888,000 $5,852,000 

Miscellaneous Mechanical and Finishes  $447,500 $447,500 

Instrumentation  $725,400 $729,200 

Electrical  $1,596,000 $1,604,300 

Subtotal  $9,575,800 $9,626,000 

Contractor's Field Overhead and Mobilization 10.00% $958,000 $963,000 

Sales Tax on Real Property 6.00% $225,000 $230,000 

Subtotal  $10,759,000 $10,819,000 

Contractor's Fee 10.00% $1,076,000 $1,082,000 

Contractor's Bonds and Insurance 1.50% $161,000 $162,000 

Undefined Scope of Work/Contingency 25.00% $2,690,000 $2,705,000 

Subtotal  $14,686,000 $14,768,000 

Escalation to Midpoint of Construction 1.50% $220,000 $222,000 

Subtotal  $14,906,000 $14,990,000 

Range of Probable Construction Cost 
-20% $11,925,000 $11,992,000 

40% $20,868,000 $20,986,000 

 

Table 4-5. Operating Costs for Alternative 1a and 1b 

Energy and Chemical Costs 

Parameter Alt 1a Alt 1b Notes 

Operating Labor $422,200/yr $422,200/yr Includes operator labor for entire plant 

Average Annual Power Cost $56,300/yr $50,500/yr 
Differs in return-activated sludge (RAS) 
pumping requirements 

Chemical Dosing $131,400/yr -  

Repair and Replacement (R&R) 

Repair $89,900/yr $89,300/yr  

Equipment Replacement $44,300/yr $42,300/yr  

Membrane Replacement $191,600/yr $191,600/yr  

Total Annual Operating Costs 

Total O&M and R&R $935,700/yr $795,900/yr  
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4.1.2 Alternative 2: SBRs with Tertiary Membrane Filtration 

 Process Overview 

The second alternative considered for the liquid treatment train upgrade is a capacity expansion of 

the existing SBR system coupled with tertiary membrane filters. The effluent quality from 

membranes has lower TSS concentrations compared to conventional filtration (i.e. the current cloth 

disc filters installed). Although both alternatives 1 and 2 include membrane filtration, the hydraulic 

loading rate for TMF is higher than that assumed for MBRs due to fewer solids. This is because in 

Alternative 2 the SBR effluent is settled, which reduces TSS when compared to the MLSS in 

Alternative 1. 

The following sections describe the upgrades needed to support a new TMF system. Figure 4-9 

provides a process flow diagram of Alternative 2. 

 Screening and Grit Removal 

The screenings and grit removal upgrades identified for Alternative 1 in section 4.1.1 are also 

applicable for Alternative 2, including the new fine screen channel and screen. This new fine screen 

is required in both cases to prevent fouling of the membranes. Refer to the screening and grit 

removal discussion for Alternative 1 for applicable details of this process upgrade for Alternative 2. 

 Third SBR 

In this alternative, a third SBR is required to meet the capacity requirements. The analysis for this is 

presented in Section 3. The estimated capacity of the two SBR system that is currently operated at 

the WRF is 1.4 mgd at full biological capacity. However, this assumes that a basin is never taken 

down for maintenance. If a basin is taken down, the system has a hydraulic capacity of only 0.77 

mgd. Therefore, a third SBR is required to allow maintenance of the existing system. 

After addition of a third SBR of the same size and capacity as the existing SBRs, the biological 

capacity of the system would be approximately 2.1 mgd, with a fully redundant hydraulic capacity of 

1.4 mgd (biological system capacity with two of three basins operational). 

SBR effluent quality will be similar to current decant quality. Operating conditions in the SBR will also 

continue similarly to existing operation. The quality of the secondary effluent (decant) is not directly 

known; however, ammonia and soluble BOD is low (final effluent BOD and ammonia levels are 

consistently low). Typically, SBR decant effluent is able to achieve similar quality to traditional 

clarifier effluent, with about 10 to 20 mg/L effluent TSS. At the Woodside WRF, the decant solids are 

removed by the cloth media filters, producing a final effluent with an average of 1 mg/L TSS.  

The new SBR would be added to the east side of the aerobic digesters (Figure 4-10). The new SBR 

would continue to use the existing batch tank and equalization basin and new yard piping would be 

required to connect the SBR to the existing batch and equalization tanks. In addition to the SBR, a 

small building housing the ancillary equipment will be required as insufficient room is available in the 

existing process building to hold the new blower and pumps. This new building will be approximately 

2,430 sq. ft. 

The chemical dosage required to precipitate phosphorus in the SBRs to meet the phosphorus 

poundage limit of 5.2 lbs/day is the same as that described for Alternative 1a. This chemical dose is 

described in Figure 4-4, Table 4-1, and Table 4-2. 
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Figure 4-9. Alternative 2 – Process Flow Diagram for SBR and Tertiary Membrane Filters
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Figure 4-10. New SBR 

The discharge from the equalization basin pumps will be modified to deliver SBR decant to the new 

TMF building as described in the following section. 

 Tertiary Membrane Filtration 

TMF uses low-pressure ultrafiltration or microfiltration membranes as a physical solids barrier to 

produce membrane permeate with exceptionally low TSS and turbidity. Due to the membrane solids 

barrier, TMF is highly robust in its ability to receive poor secondary effluent and still produce 

satisfactory tertiary effluent. In wastewater applications, water is typically filtered by being drawn in 

from the outside into the fiber. This requires the membranes to be submerged in a concrete or 

stainless-steel membrane tank. Alternatively, membranes can be provided in a pressurized vessel 

and flow can be forced through the membrane, rather than drawn through. Pressurized vessels do 

not typically provide many advantages over the submerged membranes. Therefore, for the purposes 

of this analysis, submerged membranes were assumed. 

The submerged membrane technology for the TMF alternative is very similar to that described in the 

MBR section, including the description of the various membrane types. The distinction is that in a 

TMF application, solids are settled in the SBR prior to the membranes and solids loading to the 

membranes is much lower. This means that fewer membranes are required to produce the same 

effluent quality when compared to the MBR alternative.  

Figure 4-11 provides a preliminary layout for the membranes and equipment building assuming Suez 

ZeeWeed 500D hollow-fiber, submersible membranes and cassettes. Figure 4-12 provides an image 

of a hollow-fiber submersible membrane module, which is similar to the model proposed for 

preliminary layout. A flux of 30 gallons per square foot per day (gfd) at peak hour was assumed 

using 2040 projected peak hour flow. Each TMF basin has the space available to add one additional 

membrane cassette for future capacity. This expansion would allow for treatment of up to 3.8 mgd at 

peak hour flow, with one cassette offline. Tank sizing would vary based on the membrane 

technology and vendor selected. A new TMF equipment building would be constructed adjacent to 

the TMF tanks.  
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Major ancillary equipment and improvements associated with the submerged TMF alternative are 

listed below: 

• Chemical feed system 

• Permeate pumps 

• Backpulse tank 

• Clean-in-place tank 

• Air scour blowers 

• Recycle pumps 

• TMF equipment building 

Membranes are cleaned by periodic air scouring, brief chemical maintenance cleaning several times 

per week, and additional thorough cleaning once or twice per year (clean-in-place). 

 

Figure 4-11. TMF Plan 
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Figure 4-12. Suez Membrane Photograph 

Membrane permeate will be pumped from the TMF and will connect to the existing cloth disc filter 

basin; the cloth disc filters will be removed. This allows the TMF system to connect hydraulically to 

the existing liquids process and maintain use of the existing UV disinfection infrastructure. Figure 

4-13 shows this point of connection to the existing liquids treatment train. 

 

Figure 4-13. TMF Tie-In 
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 Solids Contact Clarifiers with Tertiary Membrane Filtration (Optional) 

In the 2010 Carollo FPS, ballasted-flocculation was included in this alternative for increased TSS 

removal. Ballasted-flocculation includes a flocculation aid and a ballasting agent (typically 

microsand), which are used to form dense floc particles. The resulting floc settle rapidly and require 

a smaller tank volume for separation. When used as tertiary pre-filtration applications, a turbidity of 2 

to 5 nephelometric turbidity units (NTU) and a phosphorus concentration of 0.5 mg/L can 

theoretically be reached. A figure of the ballasted –flocculation clarifier can be seen in Figure 4-14. 

 

Figure 4-14. Ballasted-Flocculation Clarifier Schematic 

Although this ballasted-flocculation clarifier could theoretically be used to increase TSS removal, it 

would not be required to meet expected permit limits and installation would result in additional 

equipment and complications to the process. It is not recommended that the ballasted-flocculation 

clarifier be included as part of the TMF alternative analysis. 

 Capital and Operational Cost Summary for Alternative 2 

Based on the modifications and upgrades described in the previous sections, a preliminary 

construction cost estimate was determined for Alternative 2 and is shown in Table 4-6. These capital 

costs include only the treatment train items that differ between the alternatives; items that are 

common to all of the alternatives (such as UV and equipment requiring replacement due to 

condition) are not included in these capital costs. These costs are included in section 8. 

Table 4-7 provides the expected operating costs for Alternative 2. The permeate pumping costs are 

very similar to those presented for alternatives 1a and 1b. The SBR alternatives also include mixing, 

which is a large source of power consumption not required in the MBR alternatives.
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Table 4-6. Capital Costs for Alternative 2 

Line Item  Alt 2 

Headworks Building  $694,900 

New SBR  $2,294,500 

New SBR Building  $428,500 

TMF and TMF Building  $5,267,300 

Miscellaneous Mechanical and Finishes  $575,000 

Instrumentation  $926,000 

Electrical  $2,037,200 

Subtotal  $12,223,000 

Contractor's Field Overhead and Mobilization 10.00% $1,222,000 

Sales Tax on Real Property 6.00% $333,000 

Subtotal  $13,778,000 

Contractor's Fee 10.00% $1,378,000 

Contractor's Bonds and Insurance 1.50% $207,000 

Undefined Scope of Work/Contingency 25.00% $3,445,000 

Subtotal  $18,808,000 

Escalation to Midpoint of Construction 1.50% $282,000 

Subtotal  $19,090,000 

Range of Probable Construction Cost 
-20% $15,272,000 

40% $26,726,000 
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Table 4-7. Aeration and Pumping Costs for Alternative 2 

SBR Blower and Mixing Power 

Parameter Value Units Notes 

Blower Power Consumption 92 kW 
Includes aeration 
upgrades identified in 
section 4.2.1 

Mixing Power Consumption 24 kW 
Includes mixing 
upgrades identified in 
section 4.2.1 

Permeate Pumping 

Parameter Value Units Notes 

Average Permeate Flow 0.96 mgd  

Average Trans-Membrane Pressure 
(TMP) 

15 psi Manufacturer Literature 

Excess Head to Disinfection 10 ft  

Approximate Pumping Load 12 HP  

Approximate Pumping Load 9 kW  

Annual Power Cost 

Parameter Value Units Notes 

Average Power Load 125 kW  

Annual Power Consumption 1,095,000 kWh/yr  

Average Cost of Power $0.06 $/kWh  

Average Annual Power Cost $65,600 $/yr  

Annual Chemical Cost 

PAX-14 Dosing Cost $131,400 $/yr 
Same as described for 
Alternative 1a 

Operating Labor 

Operating Labor $422,200 $/yr  

Repair and Replacement (R&R) 

Repair $100,600 $/yr  

Equipment Replacement $111,300 $/yr  

Membrane Replacement $235,200 $/yr  

Total Annual Operating Cost 

Total O&M and R&R $1,066,300 $/yr  

kW = kilowatt; mgd = million gallons per day; psi = pounds per square inch; ft = feet; HP = horsepower;  
kWh/yr = kilowatt-hours per year; $/kWh = dollars per kilowatt-hour; $/yr = dollars per year  
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4.1.3 Alternative 3: SBRs with Tertiary Two-Stage Sand Filtration 

 Process Overview 

The third alternative considered for the liquid treatment train upgrade is a capacity expansion of the 

existing SBR system coupled with two-stage sand filtration. Upflow sand filters have been proven 

extensively in wastewater treatment systems, and two-stage filtration improves the effluent quality 

over single stage. Chemical treatment would be required ahead of the filters to reduce the effluent 

TP concentrations. However, operation of this system is simple and well established. 

The following sections describe the upgrades needed to support a new sand filtration system. Figure 

4-15 provides a process flow diagram of Alternative 3. 

 Screening and Grit Removal 

For this alternative, the existing mechanical perforated drum screen will be replaced with a new 

drum screen with 4 mm perforated openings, using the existing channel for installation. This screen 

will be sized to pass 2040 peak hour flow (2.8 mgd). The existing mechanical bar screen will serve 

as the backup or redundant screen. This alternative does not include membranes; therefore, a fine 2 

mm screen is not required and a second 4 mm screen can be used in the new channel. The building 

is in poor condition and will be replaced. 

 Third SBR 

The third SBR required for this alternative is identified and described for Alternative 2 in Section 

4.1.2. Refer to this section for details of this process upgrade for Alternative 3. 

 Sand Filter 

This alternative includes an expansion of the existing SBR system, chemical conditioning, and the 

addition of a two-stage sand filtration system for tertiary treatment. Prior to the sand filters polymers 

will be added to the liquid stream for improved TSS removal. 

The sand filter would be a two-stage continuous backwashing upflow sand filter. The two filters 

would operate in series; like the proprietary Parkson Corporation Dynasand D2 filtration process. In 

upflow continuous backwash filters, influent enters the center of the filter through a feed chamber 

and flows upward through the downward moving sand bed. Solids are captured in the filter bed as 

clean filtrate comes to the top and overflows a weir to exit the filter. The sand and accumulated 

solids is, simultaneously, drawn downward in the suction of an airlift pump. Turbulent upflow caused 

by the airlift pump scours the accumulated solids from the sand before it is discharged into the wash 

water box. The wash water box is a baffled chamber that allows for counter-current washing and 

gravity separation of the cleaned sand and waste solids. Filtered water is used to clean the 

contaminated sand and the clean sand is returned to the top of the filter bed. Waste solids are piped 

to the drain.  

In two-stage arrangements, the first filter is a deep bed with 80-inch sand depth using large grain 

sand. The second filter has a conventional 40-inch deep bed with a smaller grain of sand to act as a 

polishing filter. The process has been used in municipal applications to produce effluent with turbidity 

of less than 1 NTU. Figure 4-14 provides a diagram describing the Dynasand system. 
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Figure 4-15. Alternative 3 – Sand Filtration PFD
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This technology is simple to operate, with minimal moving parts, and has relatively low headloss. 

However, it has a high backwash reject ratio which results in higher overall plant energy usage and 

the airlift/uplift system can be prone to plugging. 

Based on a peak hour hydraulic loading rate not to exceed 5 gpm/ft2 for projected 2040 flows; five 

filter cells are required for each stage. Each cell contains two filter modules, totaling 20 filter beds 

between the two-stages. Each filter cell is approximately 50 ft2, or 100 ft2 for each module. A 20 hp 

compressor will be required for air scour through the system. 

The filters will be provided as a packaged skid and will be constructed inside a new filter building 

(approximately 4,000 ft2). This new building will also include the auxiliary equipment for the filters. 

 

 

Table 4-8. Parkson Dynasand D-2 Two-Stage Filter (Source: Hydranautics 2003) 
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Figure 4-16. Filter Layout 

 Capital and Operational Cost Summary for Alternative 3 

Based on the modifications and upgrades described in the previous sections, a preliminary 

construction cost estimate was determined for Alternative 3 and is shown in Table 4-9. These capital 

costs include only the treatment train items that differ between the alternatives; items that are 

common to all of the alternatives (such as UV and equipment requiring replacement due to 

condition) are not included in these capital costs. These costs are included in section 8. 

Table 4-10 provides the operating costs expected for Alternative 3. These costs are very similar to 

those for Alternative 2, differing slightly in the effluent pumping costs due to decreased head loss 

through the sand filter, inclusion of the air compressor for the sand filters, and additional polymer 

dosing required to meet the TSS effluent concentrations through the sand filters.
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Table 4-9. Capital Costs for Alternative 3 

Line Item  Alt 3 

Replacement Headworks  $694,900 

New SBR  $2,294,500 

New SBR Building  $428,500 

Sand Filter and Building  $2,081,900 

Miscellaneous Mechanical and Finishes  $530,000 

Instrumentation  $603,000 

Electrical  $1,326,600 

Subtotal  $7,959,000 

Contractor's Field Overhead and Mobilization 10.00% $796,000 

Sales Tax on Real Property 6.00% $272,000 

Subtotal  $9,027,000 

Contractor's Fee 10.00% $903,000 

Contractor's Bonds and Insurance 1.50% $135,000 

Undefined Scope of Work/Contingency 25.00% $2,257,000 

Subtotal  $12,322,000 

Escalation to Midpoint of Construction 1.50% $185,000 

Subtotal  $12,507,000 

Range of Probable Construction Cost 
-20% $10,006,000 

40% $17,510,000 
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Table 4-10. Operating Costs for Alternative 3 

SBR Blower and Mixing Power 

Parameter Value Units Notes 

Blower Power Consumption 92 kW 
Includes aeration 
upgrades identified in 
section 4.2.1 

Mixing Power Consumption 24 kW 
Includes mixing 
upgrades identified in 
section 4.2.1 

Permeate Pumping 

Parameter Value Units Notes 

Average Permeate Flow 0.96 mgd  

Design Headloss Through Filter 7 ft Manufacturer Literature 

Excess Head to Disinfection 10 ft  

Approximate Pumping Load 5 HP  

Approximate Pumping Load 4 kW  

Approximate Sand Filter Air 
Compressor Load 

20 HP  

Approximate Sand Filter Air 
Compressor Load 

15 kW  

Annual Power Cost 

Parameter Value Units Notes 

Average Power Load 135 kW  

Annual Power Consumption 1,182,600 kWh/yr  

Average Cost of Power $0.06 $/kWh  

Average Annual Power Cost $70,800 $/yr  

Annual Chemical Cost 

Parameter Value Units Notes 

Polymer Dosing Target 0.5 mg/L  

Polymer Dosing Cost $3,300 $/yr $2.25/lb for polymer 

PAX-14 Dosing $131,400 $/yr 
Same as described for 
Alternative 1a 

Labor Cost 

Labor Cost $364,000 $/yr  

Repair and Replacement Costs 

Repair Costs $50,600 $/yr  

Replacement Costs $168,800 $/yr  

Sand Replacement $17,000 $/yr  

Total Operating Costs 

Total O&M and R&R $805,900 $/yr  
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4.2 Near-Term Upgrades 

4.2.1 Near-Term Aeration Upgrade 

Power savings are an important consideration at the WRF. The potential exists to reduce the plant 

power consumption by upgrading the aeration and mixing systems on the two existing SBRs. The 

existing aeration and mixing equipment are nearly 20 years old, so an aeration and mixing upgrade 

would have the advantage of replacing assets which have reached their useful life and pose a risk of 

failure in the next 5 years. 

The existing aeration and mixing system on each of the two SBRs consists of a 100-HP mixing 

pump, which operates whenever the contents of the SBR are mixed (i.e., all of the time except for 

settling and decant phases) and a 100-HP blower, which runs during aerated phases. The 100-HP 

mixing pump was placed on a VFD to allow running at lower speeds for energy savings. The setpoint 

is currently around 730 rpm (full speed is 900 gpm), which reduces the power consumption of the 

mixing pump to about 55 HP when the SBR is mixed. 

Power savings may be realized by replacing the existing aeration/mixing systems with fine bubble 

diffusers and submersible blade mixers. There are three features of this design which would save 

power consumption: 

1) DO control to ramp blowers up and down and maintain DO concentration of 2.0 mg/L during 

aerated phases, 

2) Better oxygen transfer efficiency with fine bubble versus jet aeration, and 

3) The blade mixers would only need to run during anoxic fill and can be turned off whenever 

the blowers are running (the fine bubble aeration grid is sufficient to keep contents mixed). 

The existing aeration and mixing make up a majority of plantwide power consumption. Plantwide 

power consumption data are available from the meter readings, but the aeration and mixing power 

consumption component needs to be estimated from process data. This estimate is shown in Table 

4-11 with a daily aeration and mixing power consumption estimated at about 3,050 kilowatt-hours 

(kWh) per day. 

Table 4-11: Existing Aeration and Mixing Power Consumption 

Cycle Phase 
Phase Time per 

Cycle (min) 

Blower Power 
Consumption 

(kWh) 

Mixing Power 
Consumption 

(kWh) 

Anoxic Fill 68 - 46 

Aerated Fill 82 102 55 

Air On/React 60 75 40 

Settle 60 - - 

Decant 30 - - 

Total per Cycle  176 142 

Daily @ 9.6 Cycles per Day  1,694 1,359 

min = minutes; kWh = kilowatt hour 

If the existing jet aeration system were to be replaced with fine bubble diffusers and blade mixers, 

the power consumption could be reduced. Using DO control to ramp blowers up and down provides 

the aeration power savings. To estimate savings, a comparison of fine bubble versus jet aeration 
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parameters was produced. This is shown in Table 4-12. The overall aeration efficiency values were 

determined using the site characteristics at the WRF. 

Table 4-12: Jet Aeration Versus Fine Bubble Aeration 

Parameter Unit 
Current Jet 

Aeration 
Fine Bubble 

Aeration 

Dissolved Oxygen (DO) Concentration mg/L 2.0 – 8.5 2.0 

Current Average Actual Oxygen 
Requirement (AOR) 

lbsO2/day 2,750 2,750 

Design Alpha Factor (α) - 0.8 0.6 

Standard Oxygen Transfer Efficiency 
(SOTE) 

%/ft 1.0% 2.0% 

Overall Standard Aeration Efficiency Std lbsO2/HP·hr 2.7 – 3.0 5.4 – 6.0 

Overall Actual Aeration Efficiency Act lbsO2/HP·hr 1.0 – 1.2 1.5 – 1.8 

mg/L = milligrams per liter; lbsO2/day = pounds oxygen per day %/ft = percent per foot;  
STD lbsO2/HP.hr = standard pounds of oxygen per horsepower per hour; Act lbsO2/HP.hr = actual pounds of 
oxygen per horsepower per hour 

Using an average actual aeration efficiency for fine bubble diffusers of 1.7 lbs O2/HP.hr, the average 

daily power load for aeration to achieve 2,750 lbO2/day aeration requirement is 69 HP (52 kilowatts 

[kW]). On a daily basis, this totals 1,237 kWh per day for blower aeration power consumption with 

fine bubble diffusers. 

For mixing, blade mixers would be installed in the SBR tanks. Unlike the existing pump mixing, 

which is required for jet aeration, the new blade mixers would only run during the mixed anoxic 

phase, since fine bubble diffusers will achieve mixing during the aerated phases. Mixing energy 

intensity of 40 horsepower per million gallons (HP/MG) (30 kilowatts per million gallons [kW/MG]) is 

sufficient to keep the contents mixed during the anoxic fill phase. With an anoxic fill time per cycle of 

68 minutes and at 9.6 cycles per day, the daily power consumption of a blade mixing system would 

be about 325 kWh. 

The combined power consumption for aeration with fine bubble diffusers and mixing using blade 

mixers is therefore about 1,560 kWh per day. The effect on overall plant power consumption is 

shown in Figure 4-17. If these values are scaled proportionately for future average day flow, this 

equates to approximately 2,770 kWh per day. 
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Figure 4-17: Power Consumption Profile 

As seen in the power profile, the overall estimated power savings plantwide would be about 880 

kWh per day saved. This is about 29 percent power savings plantwide (49 percent power savings on 

aeration and mixing). 

4.2.2 Near-Term UV Upgrade 

The existing UV system is aged and requires replacement to newer generation bulbs and ballast to 

maintain process redundancy and efficacy. This upgrade is recommended regardless of the 

biological treatment alternative selected and should be prioritized within the next 5 years. The UV 

system can be replaced with newer generation equipment in the same channels with sizing based 

on 65 percent ultraviolet transmittance (UVT) and a minimum UV dose of 30,000 mJ/cm2. This dose 

will satisfy the current disinfection needs for the bacteriological limits in the NPDES permit.  

The current UV arrangement consists of two open channels containing the UV lamps, each channel 

is 30 inches wide, 4 feet deep, and approximately 30 feet long. The end of the UV channel is 

equipped with a level control gate supplied by Trojan, to maintain a constant water level 1 inch 

above the lamps.  

Three UV banks are currently installed in one channel, with high intensity, low pressure UV lamps, 

by Trojan, Model UV 3000 lamps. The second channel is available for future expansion of the UV 

disinfection system. The three UV banks are made up of modules with 8 horizontal lamps, 64 inches 

long, retained in a stainless-steel frame. There are 10 parallel modules in each bank to fill the UV 

channel and provide the required UV wavelength and contact time, which is the “UV dosage” for 

disinfection. In total, the existing UV disinfection system contains 240 lamps.  

The new UV system would be retrofitted with similar, but updated, technology. A single, replacement 

UV bank is sufficient to meet 2040 peak hour design flows (2.79 mgd) at 30,000 mJ/cm2. A second 

bank would be required for redundancy and would be installed in the adjacent channel. Each bank of 

the Trojan Model UV 3000Plus, which planning was based around, has six modules with each 
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module holding six lamps. The new system uses high output lamps, 250 watts compared to the 

existing lamps, which are only 88 watts. Resultingly, fewer lamps and modules are needed to meet 

design criteria.  

The new UV system can be installed with limited modifications to the existing channels. The 

channels will each need to be reduced in width by approximately 6 inches each. Typically, a channel 

depth of 4.5 feet is recommended for these modules; however, the banks can be installed without 

grating overtop of the modules to accommodate this additional depth. The ballast enclosures are 

designed to allow operators to walk over them, so this grating is not required and reducing the 

modifications to the existing UV channels will reduce overall capital cost. 

As the new equipment requires a smaller footprint than existing, there is additional room for 

expansion to meet higher flows or increased UV dose. Up to three banks can be installed in each 

channel, as further discussed in section 5.1.3. This allows sufficient capacity to treat future flows for 

reuse that require a much higher UV dose than what is required by the current discharge permit. 

In addition to new UV equipment, a new effluent flow measurement device should be included in UV 

upgrades. The plant’s current flowmeter has proven to be unreliable. Installation of a pre-packaged 

Parshall flume downstream of the UV system and exterior to the existing filter/UV building would 

provide consistent and accurate flow measurement for the plant. This installation would require 

bypassing of the effluent during the period of construction, which would be short. Figure 4-18 shows 

the location of the proposed flume installation. 
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Figure 4-18. Location of Proposed Flume Installation 

4.3 Alternative Analysis 

Each of the previously described liquid treatment train upgrades were selected for evaluation based 

on their ability to meet future capacity and permit requirements. To determine which of the treatment 

technologies would be the most effective for the WRF, they were evaluated and compared based on 

several criteria determined to be important to the City. The criteria that each alternative was 

evaluated against are described below, along with a description of how each alternative ranks within 

the category. 

As a basis for comparison, in addition to the three process alternatives described in previous 

sections, a “No Action” Alternative, in which no additional construction takes place. 

 Treatment Confidence 

The confidence that an implemented alternative will meet permit limits consistently is the most 

important criteria for evaluating the treatment technologies. Each of the evaluated technologies have 

successful installations treating to strict TMDL requirement; however, they are not all considered to 

be the same level of robustness. Alternatives 1 and 2 include installation of membrane technology, 

which is largely insensitive to fluctuations in influent and provide a consistent high-quality effluent. 

Alternative 3, while capable of meeting the low TSS levels, would be reliant on upstream chemical 

treatment and effluent quality would be subject to the variation of the plant and tertiary influent. For 

this reason, alternatives 1 and 2 were rated the highest for treatment confidence, while Alternative 3 

was rated in the middle. The No-Action Alternative would continue to rely on the cloth disc filters for 

TSS tertiary treatment. Although the cloth disc filter is capable of meeting the TSS effluent 
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concentrations at current flowrates, as flow increases and the effluent TSS concentrations 

necessarily decrease to meet the annual mass limit, the cloth filters will be unable to consistently 

treat to this level. 

 Ease of Operation 

The amount of future staff operation and intervention for each of the alternatives was judged on a 

sliding scale. A reduction in operational complexity was considered a positive for an alternative as 

this allows for additional opportunities for optimization of the system. Things that are considered to 

increase operational complexity are additional or high amounts of chemical dosing, new and 

unfamiliar equipment, etc.  

Alternative 3 is considered to require the lowest operational intervention as the upflow sand filters 

have few moving parts and do not have the same cleaning requirements of the membranes.  

 Capital Cost / Operation and Maintenance Cost 

Cost was identified as a criterion and separated into two subcategories: (1) upfront costs including 

engineering and capital costs and (2) long-term O&M costs. Costs were estimated from literature 

examples, HDR project experience, and quotes from vendors to provide a feasibility level value. 

Table 4-13 provides a comparison of the capital costs for all the alternatives. These capital costs 

include only the treatment train items that differ between the alternatives; items that are common to 

all of the alternatives (such as UV and equipment requiring replacement due to condition) are not 

included in these capital costs. These costs are included in section 8.  
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Table 4-13. Comparison of Capital Costs for Alternatives 

Line Item Percent Alt 1a Alt 1b Alt 2 Alt 3 

Headworks Building  $694,900 $694,900 $694,900 $694,900 

Aeration / SBR Modifications  $224,000 $297,700 $2,294,500 $2,294,500 

New SBR Building  - - $428,500 $428,500 

Tertiary Equipment and Building  $5,888,000 $5,852,000 $5,267,300 $2,081,900 

Miscellaneous Mechanical and 
Finishes  $447,500 $447,500 $575,000 $530,000 

Instrumentation  $725,400 $729,200 $926,000 $603,000 

Electrical  $1,596,000 $1,604,300 $2,037,200 $1,326,600 

Subtotal  $9,575,800 $9,626,000 $12,223,000 $7,959,000 

Contractor's Field Overhead and 
Mobilization 10.00% $958,000 $963,000 $1,222,000 $796,000 

Sales Tax on Real Property 6.00% $225,000 $230,000 $333,000 $272,000 

Subtotal  $10,759,000 $10,819,000 $13,778,000 $9,027,000 

Contractor's Fee 10.00% $1,076,000 $1,082,000 $1,378,000 $903,000 

Contractor's Bonds and Insurance 1.50% $161,000 $162,000 $207,000 $135,000 

Undefined Scope of 
Work/Contingency 25.00% $2,690,000 $2,705,000 $3,445,000 $2,257,000 

Subtotal  $14,686,000 $14,768,000 $18,808,000 $12,322,000 

Escalation to Midpoint of 
Construction 1.50% $220,000 $222,000 $282,000 $185,000 

Subtotal  $14,906,000 $14,990,000 $19,090,000 $12,507,000 

Range of Probable Construction 
Cost 

-20% $11,925,000 $11,992,000 $15,272,000 $10,006,000 

40% $20,868,000 $20,986,000 $26,726,000 $17,510,000 

In addition to the capital costs, each alternative was evaluated based on the annual operating costs; 

inclusive of energy costs from pumping, mixing, and aeration and chemical dosing. Table 4-14 

provides a summary of the total operating costs for all described alternatives. The biggest 

delineators between the alternatives is the chemical dosing required (for phosphorus sequestration 

for alternatives 1a, 2, and 3) and the mixing power required in the SBRs (mixing is not required in 

alternatives 1a and 1b after modification to conventional aeration basins). This results in the 

operating cost being much lower for Alternative 1b, and operating costs being the highest for 

alternatives 2 and 3. These operating costs include changing to submersible mixers in the aeration 

basins as opposed to pumped mixing and changing the diffusers to fine-bubble, as described section 

4.2.1. No action would result in the highest operating cost as it does not include these upgrades. 
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Table 4-14. Operating Costs for Alternative 1, 2, and 3 

Operating Costs 

Parameter Alt 1a Alt 1b Alt 2 Alt 3 

Average Annual Power Cost $56,300/yr $50,500/yr $65,600/yr $70,800/yr 

Chemical Dosing $131,400/yr - $131,400/yr $134,700/yr 

Labor Costs $422,200/yr $422,200/yr $422,200/yr $364,000/yr 

Repair and Replacement $325,800/yr $323,200/yr $447,100/yr $236,400/yr 

Total O&M and R&R Costs 

Total $935,700/yr $795,500/yr $1,066,300/yr $805,900/yr 

 Energy Efficiency 

In addition to reducing operational costs, an increase in energy efficiency meets the City’s planning 

goals to create a sustainable city. Alternatives that reduce the overall energy expenditures were 

rated higher than those that do not. The energy efficiency can be evaluated by the power costs 

identified in Table 4-14. Based on this information, alternatives 1a and 1b have the highest energy 

efficiency due to a slight decrease in the aeration requirement and the removal of the mixing system 

required for the SBR systems. All evaluated alternatives are more energy efficient that the No-Action 

Alternative used as a baseline for comparison. 

 Opportunity for Reuse 

The City is considering the opportunity for treating the WRF effluent to Class A reuse standards and 

land applying. This would provide operational flexibility in meeting more stringent TMDL discharge 

standards in the future. This opportunity is further described in section 5. Technologies that support 

this opportunity and are capable of meeting the higher treatment requirements for reuse were rated 

higher than those that do not. 

The alternatives that support the opportunity for reuse are largely the same that have a high 

confidence in the treatment reliability, namely the alternatives that include membranes. Continued 

use of cloth disc filters would likely not produce an effluent capable of meeting reuse standards and 

installation of the tertiary sand filters could produce inconsistent effluent with variability too high to 

consistently produce to reuse standards. 

 Pairwise Comparison 

A pairwise comparison exercise was used to develop relative weightings for the identified criteria for 

each alternative. The pairwise comparison approach uses a flexible method of criteria scoring and 

application of weighting factors based on the criteria’s relative importance and is applicable to most 

situations where prioritization is either not obvious or requires consistency and transparency. HDR 

compared each criterion to the other criteria to establish relative weightings used in the project 

prioritization scoring. 

Figure 4-19 shows the Pairwise Comparison table of weighting factors. The criteria were ranked 

against each other using a scale of 1 to 5. For example, treatment confidence was ranked to be 

more important than ease of operation. From each of these rankings of item 1 relative to item 2, 

scores are summed across rows. Based on these scores, total results are normalized to 100 percent 

so that weightings could be assigned to each of the criteria in the alternative prioritization ranking 

system. The column labeled “%” in Figure 4-19 shows the percent weighting of each criteria.  
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HDR’s completion of the Pairwise Comparison exercise to develop weightings affects how 

alternatives will rank. For example, the treatment confidence is assigned 23.3 percent of the 

alternative ranking, while reuse was assigned the smallest portion with 10 percent of a total of 100 

percent of the project ranking. 

 Alternative Ranking 

Alternatives are ranked against each criterion on tiered levels, such as low, medium, and high. For 

example, a project might be defined as having a low cost with a high treatment confidence. These 

rankings were based on the descriptions in the previous sections. Figure 4-20 provides these 

rankings and Table 4-15 lists the alternatives in order of favorability. 

It can be seen from these figures and tables that Alternative 1b: MBR with EBPR is preferred, 

followed by Alternative 1a: MBR with Chemical Phosphorus Removal. Alternative 1b is the 

recommended path forward due to the high confidence in the treatment capacity of this technology, 

which will provide flexibility to provide future reuse water for land application. The MBR will also be 

able to meet the strict phosphorus and TSS limits posed by the TMDL annual mass limits without 

relying on large amounts of chemical dosing. Although the costs of the installation are higher than 

that of Alternative 3, the operating costs are lower and energy efficiency will be higher with the 

EBPR option.



City of Hailey, Idaho Woodside Water Reclamation Facility Planning Study 
Facility Plan Update 
 

86 | March 19, 2021 

 

Figure 4-19. Pairwise Comparison Criteria Ranking
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Figure 4-20. Pairwise Comparison Alternative Ranking 

 

Table 4-15. Ranking Results 

Rank Alternative 

1 Alternative 1b: MBR with EBPR 

2 Alternative 1a: MBR with Chemical Phosphorus Removal 

3 Alternative 2: SBR with TMF 

4 Alternative 3: SBR with Tertiary Sand Filtration 

5 No Action 
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5 Water Reuse and Sludge Disposal 

5.1 Treated Effluent Reuse 

Water reuse consists of using highly treated and disinfected effluent from the WRF to land apply to 

reduce freshwater consumption in these areas and reduce TSS and TP loads discharged to the 

river.  

5.1.1 Regulatory 

DEQ regulates wastewater effluent reuse through IDAPA 58.01.17. The quality of wastewater 

effluent is categorized classes A through E. Class A provides the highest level of treatment and does 

not require buffer zones from the application site, which makes it appropriate for public use. 

In order to be classified as Class A recycled water, wastewater must be oxidized, coagulated, 

clarified, and filtered, or treated by an equivalent process and adequately disinfected. DEQ reviews 

Class A treatment systems and approves on a case-by-case basis. DEQ may require pilot testing or 

demonstration prior to approval or may condition approval upon the successful outcome testing or 

demonstration. A municipality can obtain a city-wide permit for Class A reuse where the water can 

be used in multiple locations.  

Class A treatment includes higher UV disinfection dosage, treatment redundancy, and standby 

power. The minimum UV dosage for Class A effluent is 100 mJ/cm2. Operationally, producing Class 

A effluent involves more frequent sampling and monitoring of effluent. 

No water right is required when a governmental entity engages in land application or other measures 

to dispose of effluent pursuant to environmental regulatory requirements. However, notice must be 

provided to the Idaho Department of Water Resources (IDWR) if land application is on lands not 

covered by an existing water right. This is found in Idaho Code 42-202(8) which states:   

“Notwithstanding the provisions of subsection (2) of this section [which requires a water right for all 

diversions], a municipality or municipal provider as defined in section 42-202B, Idaho Code, a sewer 

district as defined in section 42-3202, Idaho Code, or a regional public entity operating a publicly 

owned treatment works shall not be required to obtain a water right for the collection, treatment, 

storage or disposal of effluent from a publicly owned treatment works or other system for the 

collection of sewage or stormwater where such collection, treatment, storage or disposal, including 

land application, is employed in response to state or federal regulatory requirements.” 

Table 5-1 summarizes the points of use for Class A water. 
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Table 5-1: Class A Water Reuse Applications 

Uses relating to Irrigation and buffers 

No Buffers required 

Fodder, fiber crops  

Commercial timber, firewood  

Processed food crops or food crops that must undergo commercial pathogen-destroying processing before 
being consumed by humans 

Ornamental nursery stock, or Christmas trees  

Sod and seed crops not intended for human ingestion 

Pasture for animals not producing milk for human consumption  

Pasture for animals producing milk for human consumption  

Orchards and vineyards irrigation during the fruiting season, if no fruit harvested for raw use comes in contact 
with the irrigation water or ground, or will only contact the inedible portion of raw food crops 

Highway medians and roadside vegetation irrigation on sides  

Cemetery irrigation 

Parks, playgrounds, and school yards during periods of use and non-use  

Golf courses  

Food crops, including all edible food crops 

Residential landscape  

Uses at Industrial, Commercial, or Construction Sites 

Dust suppression at construction sites and control on roads and streets 

Toilet flushing at industrial and commercial sites, when only trained maintenance personnel have access to 
plumbing for repairs 

Nonstructural fire fighting  

Cleaning roads, sidewalks and outdoor work areas  

Backfill consolidation around non-potable piping  

Soil compaction  

Commercial campus irrigation  

Fire suppression  

Snowmaking for winter parks, resorts  

Commercial laundries  

Ground Water Recharge 

Ground water recharge through surface spreading, seepage ponds or other unlined surface water features, 
such as landscape impoundments 

Subsurface Distribution 
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There are several properties available within the City that have large irrigated areas that could use 

Class A reuse for irrigation. These locations and the approximate areas are listed below and shown 

in Figure 5-1. Figure 5-1 also provides the approximate distance between the WRF and the area of 

the proposed spaces. 

• Keefer Park (~9.5 acres) 

• Founder’s Field (~14.5 acres) 

• Alturas Elementary (~5.5 acres) 

• Wood River High School (~9 acres) 

• Hailey Cemetery (~ 19 acres) 

• Friedman Memorial Airport (~ 16 acres) 

• Wood River Trails (area dependent on length of trail irrigated) 

Private residential subdivisions are also excellent candidates for reuse water. Effluent from the WRF 

may be provided to subdivisions to be used as landscape irrigation water (similar to Weyyakin in 

Ketchum). Often, the subdivisions impound the reuse water in a storage pond and pump from this 

storage pond throughout the season. 

Further evaluation will be necessary in order to rank the best areas for water reuse. Factors involved 

in the ranking include existing irrigation infrastructure, pipeline costs, public interest, flow allocation, 

and reduction in potable water demand.  
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Figure 5-1. Proposed Areas for Irrigation 
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5.1.2 Irrigation Requirement 

The University of Idaho’s Kimberley Research and Extension Center has conducted extensive 

research in the areas of evapotranspiration and consumptive irrigation water requirements in Idaho. 

Irrigation demand for turf lawns was determined from this research. Table 5-2 provides the irrigation 

deficit (the difference between plant water requirements and the amount of effective precipitation in 

the area) and the resulting volume of irrigation water required for irrigating 73.5 acres (the total area 

identified in section 5.1.1, excluding the Wood River Trail). 

Table 5-2. Irrigation Deficit 

 Apr May Jun Jul Aug Sep Oct 

Mean Monthly Deficit 

millimeters per day (mm/d) 

0.15 1.81 4.13 5.34 4.29 2.42 0.39 

in/day 

0.01 0.07 0.16 0.21 0.17 0.10 0.02 

Reuse Volume* (mgd) 0.016 0.190 0.433 0.559 0.449 0.254 0.041 

*Based on 73.5 acres of reuse area and 75 percent irrigation efficiency 

mgd = million gallons per day 

Based on the daily irrigation volume required calculated in Table 5-2, in the hottest month of the year 

(July) the City could irrigate the entirety of this identified area at current annual average flow (0.54 

mgd). In months that do not require the same amount of irrigation, the WRF would continue to 

discharge to the river. As effluent flows from the plant increase, additional areas could be irrigated 

with reuse water (namely portions of the Wood River Trail). For example, at projected 2040 average 

flows, approximately 125 acres could be irrigated with reuse water alone. Additional area could be 

irrigated for the majority of the growing season, irrigation would simply need to be supplemented 

with fresh water during the hotter months of the year or operate at deficit irrigation conditions. 

In applications in nearby Ketchum/Sun Valley, the reuse water has value instead of using precious 

potable water. The value might be as minimal as the cost of delivery (capital and operating), but still 

retains the benefit of avoiding river discharge. Class A reuse water serves to provide flexibility in 

meeting the WRF’s annual NPDES TSS mass limit  

5.1.3 Reuse UV Treatment 

The Woodside WRF has three UV banks installed in a single channel, with high intensity, low 

pressure UV lamps, with a total of 240 lamps installed. The design criteria from the manufacturer 

reports an effective UV dose of 30 mJ/cm2 and a peak hour flow rating for 4.0 mgd.  

One of the recommendations based on a condition assessment of the plant is to replace the existing 

UV system in-kind. This opportunity is described in section 4.2.2. To meet reuse disinfection 

standards, this same methodology can be used; however, it will require additional UV modules be 

installed to meet the higher dosage and modules be installed that are reuse validated.  

In order to treat future flows of 1.48 mgd (future maximum day), assuming 65 percent UVT, to Class 

A effluent quality (100 mJ/cm2), a new validated UV system must be installed. Two duty banks will 

be required, with one bank installed for redundancy. The same number of banks would be required 

to treat 2020 peak hour flows. To meet the redundancy requirements set forth by IDAPA for reuse, 

these banks should be split between the two channels and both existing channels will need to be 



City of Hailey, Idaho Woodside Water Reclamation Facility Planning Study 

 Facility Plan Update 
 

  March 19, 2021 | 95 

retrofitted. In order to be able to treat the entirety of maximum day flow in either channel, it is 

recommended that two banks of UV be installed in each of the channels. This adds redundancy to 

the system. 

The channel width will need to be reduced from 30 inches to 24 inches to accommodate the 

upgraded system. Each bank of the bioassay validated UV system consists of six modules, which 

each consist of six lamps. This totals 144 new, high output UV lamps. Fewer bulbs are required for 

this design than what is currently installed, as the new bulbs have a higher output than the existing, 

and a lower flow is specified.  

These improvements come at a total capital cost of about $1,173,000, including channel 

modifications, replacement of the existing UV banks required for treatment to 30 mJ/cm2, installation 

of the additional banks required to treat the effluent to reuse standards (100 mJ cm2), a new pre-

packaged manhole effluent flume, and contractor mark-ups. If the existing system is upgraded 

separately from the reuse installation, the installation of two additional UV banks would cost 

approximately $463,000 (this includes contractor mark-ups). Annual O&M costs are expected to total 

approximately $12,000 per year. O&M costs consist of power requirements and lamp replacements. 

Further investigation would be necessary to determine capital costs associated with reuse water 

distribution. Information such as land ownership, easements, projected permit and construction 

costs, and available existing infrastructure would all need to be investigated further in order to 

develop a more accurate estimate of costs associated with reuse water distribution. 

5.2 Biosolid Management and Composting 

Biosolid management is regulated by 40 CFR Part 503. This standard establishes pollutant limits, 

identifies management and monitoring requirements, and outlines operations standards “for the final 

use or disposal of sewage sludge generated during the treatment of domestic sewage in a treatment 

works.” These standards include alternative methods for meeting pathogen and alternative vector 

attraction reduction requirements for sewage sludge applied to the land or placed on a surface 

disposal site. 

The City has two potential methods for final disposal of biosolids. These include continuation of 

drying bed use at the Ohio Gulch Transfer Station with final disposal at the transfer station or 

trucking the municipal landfill and/or operation of a new, pilot composting program.  

There are three primary concerns regarding final biosolids use: 

• Minimizing pathogen content, 

• Reducing vector attraction, and 

• Minimizing metals content. 

5.2.1 Drying Bed Operation 

Sludge drying beds were developed at the Ohio Gulch Landfill with the purpose of natural 

dewatering (drying) of liquid municipal sludge (biosolids) from the cities of Hailey and Ketchum/Sun 

Valley. The dry climate and remote location provide an ideal site to dry biosolids during the summer 

months. The sludge drying beds were historically managed by the Southern Idaho Regional Solid 

Waste District until 1999, when Blaine County (the property owners) established a 20-year lease 

between the county and the cities (along with partner Sun Valley Water & Sewer District [SVWSD]). 

The landfill was decommissioned in 2019 and became a solid waste transfer station. Solid waste 
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from the Wood River Valley is now taken to the Milner Butte Landfill located about 100 miles to the 

southeast of Hailey. 

The cities agreed to operate the beds in full compliance with the 40 CFR Part 503 and other 

applicable state and local regulations. They also extended usage of the beds to other municipal 

corporations. This provision includes the City of Bellevue wastewater treatment plant and MidValley 

private wastewater treatment plant. Eight of the twelve drying beds at the transfer station are 

dedicated to plants treating municipal wastewater. The other parties to the agreement are domestic 

septage haulers from the valley, using four of the twelve beds. 

The wastewater from the municipal treatment plants has been screened prior to biological treatment 

(screenings are landfill disposed). Therefore, the biosolids hauled to the drying beds have minimal 

plastic debris content. The biosolids from Hailey are additionally dewatered to about 16 percent 

solids before hauling to the drying beds to minimize trucking.  

As biosolids from the drying bed are not intended for land application, they do not need to meet the 

land application standards as defined in 40 CFR Part 503, Subpart B. Instead they are subject to 40 

CFR Part 503, Subpart C, which requires less stringent treatment and monitoring. 

The biosolids are typically dried at the drying beds for upwards of 8 months. After this time, the City 

solids are typically 75 to 90 percent solids. Once the biosolids pass the “paint filter liquids test” 

(Method 9095B), intended to determine the presence of free liquids in a representative sample of 

waste, they are eligible for disposal at the landfill. These biosolids can be disposed of at the Ohio 

Gulch Transfer Station or can be hauled to the Milner Butte Landfill. 

In 2019, the City of Hailey reported delivering 211 dry metric tons of dewatered biosolids to the 

drying beds at Ohio Gulch. After drying for a year, these biosolids can be expected to be roughly 

75% solids; this equates to approximately 310 tons of solids that would require hauling to final 

disposal after drying for a year. Table 5-3 provides an estimate of the costs to tip dried biosolids at 

Ohio Gulch Transfer Station, for final disposal at Milner Butte Landfill 

Table 5-3. Estimated Cost for Hauling to Milner Butte in 2019 

Dry Weight 211 Metric Tons 

Total Weight (75% solids) 
281 Metric Tons 

310 Tons 

Trips per Year 16 trips 

Work Hours per year 48 hrs 

Total Annual Labor Cost ($40/hr)  $    1,920  /year 

Tipping Cost ($65.00/ton)  $  20,158  /year 

Total Annual Cost  $  22,100  /year 

5.2.2 Composting Pilot Study 

Composting is the biological breakdown of organic matter, typically under aerobic conditions, by 

thermophilic microorganisms. It occurs when the appropriate carbon-to-nitrogen ratio is mixed with 

adequate moisture that encourage microbial growth. The growth naturally develops heat that further 

promotes degradation. The carbon provides the energy source and the nitrogen is used for protein 

synthesis. Although typically composting is accomplished in aerobic environments, certain microbes 

thrive in anaerobic conditions (absent of air or free oxygen). Decomposition occurring in anaerobic 

conditions produces strong unpleasant odors, which is why compost is typically created in an 
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aerobic environment. Regardless of the compost process, the final material is beneficial for land 

application as a soil conditioner, nutrient source, natural pesticide, additional moisture retention, and 

source of humic acids. 

Compost feedstock can range from biosolids, animal manure, green waste, food waste, and other 

organic-based waste. Commercial composting operations typically operate with either windrows, 

static aerated piles, or in-vessel. 

To understand the feasibility and operating cost and effort of composting the City’s biosolids, it is 

recommended that the City participate in a composting program with a local vendor to produce 

compost that meets Class A Exceptional Quality (EQ) standards per the procedures and limits 

described in 40 CFR Part 503. EQ is used to describe biosolids that meet low-pollutant and Class A 

pathogen reduction (virtual absence of pathogens) limits and that have a reduced level of 

degradable compounds that attract vectors. Once regulations are met, EQ biosolids are considered 

a product that is virtually unregulated for use. However, until this quality is achieved, the City is liable 

for proper management and monitoring of the biosolids. Biosolids produced to Class A EQ standards 

must meet the ceiling concentration limits and the pollutant concentration limits identified in Table 

5-4.  

Table 5-4: Pollutant Limits 

Pollutant 
Ceiling Concentration Limits for All 
Biosolids Applied to Land (mg/kg)* 

Pollutant Concentration Limits for EQ 
and PC Biosolids (mg/kg) * 

Arsenic 75 41 

Cadmium 85 39 

Copper 4,300 1,500 

Lead 840 300 

Mercury 57 17 

Molybdenum 75 - 

Nickel 420 420 

Selenium 100 100 

Zinc 7,500 2,800 

Applies to: All biosolids that are land applied Bulk biosolids and bagged biosolids 

From Part 503 Table 1, Section 503.13 Table 3, Section 503.13 

mg/kg = milligrams per kilogram,  
*dry weight, EQ = exceptional quality, PC = pollutant concentration.  

Source: EPA 1994. 

To be considered Class A compost, at the time of preparation for sale or final disposal, the compost 

must meet the following criteria for pathogen reduction: 

• Either the density of fecal coliforms in the biosolids must be less than 1,000 most probable 

numbers (MPN) per gram total solids (dry –weight basis), OR 

• the density of Salmonella sp. Bacteria in the biosolids must be less than 3 MPN per 4 grams 

of total solids (dry-weight basis). 

These pathogen requirements must meet or exceed the milestones outlined in 40 CFR Part 503. 

Using the windrow composting method, the temperature of the biosolids must be maintained at 55°C 

or higher for 15 days or longer. The windrow must be turned a minimum of five times during this 

period.  
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Vectors (flies, mosquitos, fleas, rodents, and birds) can transmit pathogens to humans and other 

hosts physically - through contact or biologically – and play a specific role in the life cycle of the 

pathogen. Part 503 contains 12 options for vector attraction reductions. The first eight of the options 

identified in the rule are sufficient for meeting Class A EQ standards. These options are designed to 

reduce the attractiveness of the biosolids to vectors and must be achieved concurrent with the 

method to reduce pathogens. Composting operations most commonly adhere to Option 5: Use 

aerobic processes at greater than 40°C for 14 days or longer. 

The City is currently undergoing an effort to develop a composting pilot program in coordination with 

the City of Ketchum, the Sun Valley Water and Sewer District, the City of Bellevue, and with Winn’s 

Compost (the operator). Under this pilot program, the City will deliver dewatered biosolids to a 

concrete basin located onsite at Winn’s Compost. In this basin, additional fresh water and 

amendments (ground wood chips, grass, and leaves) will be added to the biosolids in a ratio of four 

parts green waste to one part biosolids. After the solids are mixed, the compost material will be 

placed into the windrows and will be continuously monitored to meet 40 CFR Part 503 standards as 

previously outlined.  

Figure 5-2 shows the preliminary process flow diagram for the proposed pilot study. 

The pilot study will be used to create statistically significant background information to set a final 

compost monitoring plan that meets the intent of 40 CFR Part 503. It will also be used to determine 

the feasibility of using the cities’ biosolids to create Class A EQ compost. The pilot study is intended 

to begin in the summer of 2021 and is proposed to continue for 5 years. Based on the information 

gathered, a final decision on the biosolid disposal method can be determined. 
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Figure 5-2. Process Flow Diagram for Proposed Compost Pilot Study 
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6 Support Facilities 

6.1 Administration Buildings 

The current support facilities for the Woodside WRF consist of a central lab and administration 

building of roughly 2,350 square feet. This building provides operator locker rooms, several offices, a 

conference room, and a laboratory. In the lab, the City runs BOD, TSS, and pH analyses as well as 

other process monitoring lab tests. Nutrient samples for ammonia, TKN, and TP are sent to a 

contract lab.  

Initially, the administration building was constructed to support the WRF staff; however, currently, the 

water employees operate out of the conference room. Neither operations group has a location for 

meeting or collaboration and limited office use. The current building should be upgraded, with an 

extension adding a conference room available for both groups. A preliminary layout of the building 

addition is shown in Figure 6-1. The capital cost for the proposed administration building addition is 

estimated to be $150,000. 

The City also maintains a shop and maintenance garage for the sewer line maintenance crew. This 

shop is approximately 2,500 square feet. A second bay will be added for additional work area. The 

extension is estimated to cost $100,000.   

6.2 Electrical 

Idaho Power supplies 480-volt (V) electrical power via 1,000-kilovolt ampere (kVA) transformer 

located adjacent to the electrical building. This transformer supplies the main switchboard in the 

electrical building via 1,600-amp service. The main switchboard is rated 2,500 amps and serves the 

entire plant via three distribution feeders as follows: 

• Feeder 1 (800 amp) - Serves non-critical process equipment load, but critical building 

heating, ventilation, and air conditioning (HVAC) load via MCC-E in the Solids Handling 

Building. 

• Feeder 2 (800 amp) – Serves critical load via MCC-B (in Electrical Building) and MCC-D (in 

SBR/Filter/UV Building). A 250-kW Caterpillar generator installed in the electrical building 

provides legally required standby power to this feeder. 

• Feeder 3 (600 amp) - Serves critical load via MCC-C (SBR/Filter/UV Building). A 400-kW 

Generac generator installed outdoors adjacent to the electrical building provides legally 

required standby power to this feeder. 

There are presently two generators providing 650 kW (400 kW and 250 kW) of installed generator 

capacity at the WRF. Both generators are near the end of their useful life, and one of the generators 

is undersized for motor starting capability when all critical loads are connected. As of early 2021, the 

City is undergoing the process of replacing the two existing generators and associated automatic 

transfer switches (ATS) with a single 750-kW generator and 1,200-amp service entrance rated ATS 

that has the capability to carry critical load - and the entire plant load. 
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Figure 6-1. Proposed Administration Building Layout 
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The City and Cascade Energy provided 2 years of metering data (April 2017-April 2019) to DC 

Engineering on May 7, 2019. Based on this data, it was assumed the true plant peak electrical 

demand that a generator would initially experience is approximately 362 kW. This correlates to 453 

kVA at 80 percent power factor for generator sizing considerations, and 545 amps for ATS sizing 

considerations. 

Plant peak electrical demand has a direct correlation to BOD and plant flow to a lesser extent. If the 

identified near-term process related energy efficiency improvements (i.e., upgrading aeration and 

mixing systems, etc.) are not implemented, the peak electrical demand is anticipated to increase to 

approximately 480 kW by 2030, and 600 kW by 2040. The increased load will begin to create 

generator loading and associated motor starting concerns, which will likely require the electrical 

system (including generator size) and control system to be re-evaluated in 2025 with subsequent 

electrical and control system improvements. Such improvements may include, but are not limited to, 

increased generation capacity, motor control improvements to reduce motor inrush when connected 

to the generator, SCADA improvements to allow greater motor starting sequencing capability when 

connected to the generator, etc. 

If the identified near-term process related energy efficiency improvements are implemented, peak 

electrical demand is anticipated to be approximately 360 kW in 2030, and 460 kW in 2040. The new 

generator, new ATS, and existing plant electrical distribution infrastructure will likely have sufficient 

capacity and capability to serve 2030 and 2040 plant electrical loads. Figure 6-2 provides a site plan 

for the generator replacement, including the removal of the two existing generators and the removal 

of the existing fuel tank. 

6.3 Supervisory Control and Data Acquisition (SCADA)  

6.3.1 SCADA Control System Network 

 Technology Obsolescence 

One of the biggest challenges associated with all digital control systems (e.g., SCADA, VFDs, etc.) 

is obsolescence in parts, services, and resources when they are no longer provided by the original 

equipment manufacturer (OEM), despite the fact that the equipment may still be in working order. 

The costs for maintenance, repairs, and replacements often skyrocket when using obsolete parts, 

services, or resources. These costs often result from challenges associated with customization, user 

licenses, data migration, user training, integrating third-party systems, replacement parts, software 

and firmware maintenance and support, integrations, electronic security, and added emergency 

response associated downtime. 

Technological obsolescence typically occurs when: 

• The OEM either only offers and supports new equipment/services, or the OEM goes out of 
business. 

• The details of how a custom system works is no longer understood – the original developer 
has moved on (i.e., retired, changed companies, etc.). 

• When software (including security software) is updated to a new iteration where it reduces its 
overall relevance or utility with legacy systems. Updates like this can range from almost 
undetectable, to fairly annoying, to seriously damaging to operations. 
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The technology lifecycle for most digital control systems is generally 7 to 10 years, so managing it is 

an endless process. Technology that is left running too long without a migration path complicates 

future upgrades. Technology obsolescence bedevils nearly every organization and municipality, but 

the process to address it includes proactive near-term plans to migrate to modern platforms and 

long-term plans to stay ahead of the ongoing obsolescence curve. 

 Existing System 

The OEM for much of the Woodside WRF SCADA controls is Rockwell Automation. The SCADA 

control platform is distributed across the project site and at remote pump stations using the SLC 500 

and MicroLogix 1400 control platforms. 

• Rockwell Automation has announced that they have begun a SLC 500 control platform 

migration as part of a proactive modernization plan. Some SLC 500 controller types are 

already discontinued (no longer manufactured as of August 2018), and the remaining are in 

transition. Rockwell Automation is encouraging customers to migrate to the CompactLogix 

control platform. 

o The SCADA SLC 500 controllers are located as follows: 

• Headworks Control Panel 

• Electrical Building Control Panel 

• Filter Building SBR Control Panel 

• Riverside Pumping Station MTU (located adjacent to the Filter Building SBR 

Control Panel).  This control panel uses serial unlicensed spread spectrum radio 

for connectivity to four remote pump stations and associated control panels.  The 

four remote pump stations are as follows: 

o River pump station (on/off, level, seal fail, generator run).  PLC type 

unknown. 

o Electra pump station (on/off, level, seal fail, generator run).  PLC type 

unknown. 

o Snowfly pump station (level, on/off).  PLC type unknown. 

o Haviland pump station (level, on/off).  PLC type unknown. 

• Filter Building Control Panel 

• Solids Processing Building Control Panel 

• The lifecycle status of the MicroLogix 1400 control platform is still active. The platform is over 

10 years old, but there are presently no identified discontinued or end-of-life elements. 

o The SCADA MicroLogix 1400 controllers are located as follows: 

▪ Thickening Control Panel 

▪ Dewatering Control Panel 

The Filter Control Panel located adjacent to the Filter Building Control Panel presently utilizes a 

DirectLOGIC 205 Koyo PLC control platform, which also complicates the technology management 

and compatibility. Rockwell Automation technology platform standardization is recommended to 

maximize SCADA system performance, efficiency, and effectiveness and to minimize technology 

platform total cost of ownership (TCO).  TCO includes engineering/design costs, construction 

administration costs, equipment acquisition and installation costs, and ongoing operating costs and 

personnel/resource costs associated with management and support after construction is completed. 
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1. Design costs include digital control system design documents including, but not limited to, 

network diagrams, riser diagrams, I/O matrixes, schematics, wiring diagrams, equipment 

layouts, and bill of materials based on the specified product. 

2. Construction administration costs include anticipated submittal reviews, RFI’s, construction 

changes, and record drawing development based on the specified product. 

3. Acquisition and installation costs include software, hardware, implementation, customization, 

user licenses, data migration, user training, integrating third-party systems, and physical 

equipment installation. 

4. Operating costs include replacement parts, additional user licenses, ongoing training, 

software and firmware maintenance and support, additional integrations, downtime, and 

electronic security. 

5. Personnel/resource costs include personnel required to manage the system, keeping the 

system secure, and keeping up with technology obsolescence and maintenance. 

 Recommendations 

Near-term:  Take steps to migrate the SCL 500 control platform to a Rockwell Automation 

CompactLogix control platform. Cost:  Approximately $120,000 per WRF control panel and $35,000 

per remote pump station panel, which includes drawings, materials, installation, programming, 

cutover, and integration. 

• Headworks – Upgrade electrical/controls by 2022. 

• Electrical Building – Upgrade electrical PLC when doing generator installation in 2021.  

• SBR Control – Upgrade electrical/controls in 2022.  

• Filter Control Panel – Upgrade electrical/controls in 2022. 

• Riverside Pumping Station MTU, associated radios, and remote pump station control panels 

– Upgrade electrical/controls in 2021. 

• Solids Control Panel – Upgrade PLC before 2025.  

Long-term:  Continue monitoring the lifecycle status of the MicroLogix 1400 control platform and the 

Filter Control Panel PLC and start the budgeting process for possible upgrades between years 2025 

and 2030. Cost:  Approximately $120,000 per panel including drawings, materials, installation, 

programming cutover, and integration. 

New SCADA control panels may be needed for any new proposed process upgrades. The typical 

cost for a new SCADA control panel is approximately $120,000, including drawings, materials, 

installation, programming, and integration. 
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Figure 6-2. Generator Replacement Site Plan 
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6.4 Collections System Overview 

Growth in Hailey is expected to occur mainly on the east side of town and through infill in the 

downtown area. Particularly, future development in the Quigley area and future buildout of 

Sweetwater are expected to increase flow in the future. While Hailey has historically experienced low 

inflow and infiltration rates, potential issues have been identified along the Woodside Trunk. 

Operations has also noted more frequent maintenance issues in the downtown area. Further study 

of the collection systems is recommended to identify hydraulic bottlenecks in the system and 

understand the impacts of future growth. 
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7 Summary of Upgrades and Implementation 
Schedule 

7.1 Cost Summary 

This section summarizes the cost associated with the needed future improvements to the WRF. The 

costs presented in Table 7-1 shows the estimated capital costs of the improvements along with the 

annualized capital costs in 2021 dollars. The annualized cost is based on 2.75 percent interest rate 

over a 20-year period (A/P = 0.0657). This interest rate was selected to coincide with rates currently 

charged by the State of Idaho State Revolving Fund for fiscal year 2021. For the State Revolving 

Fund, the effective rate of interest varies from a ceiling of 2.75 percent and a floor of 1.50 percent for 

a 20-year assistance agreement. The interest rate is adjusted to a ceiling of 3.00 percent and a floor 

of 1.75 percent for a 30-year assistance agreement. This annualized cost represents what would be 

required each year over a 20-year period at 2.75 percent rate equivalent in value to the initial capital 

investment in year 1. As the WRF will not undertake all of these capital investments in the first year 

of this plan, this value is intended to be a comparison metric, not an actual cost.
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Table 7-1. Improvement Cost Summary 

Improvement Capital Costa Annualized Capital Costb 

PLC/Control Upgrade $815,000 $53,500 

Electrical $200,000 $13,100 

Influent Pump Station / Flow Meter $126,000 $8,300 

Headworks Upgrade (Screens, grit, new building) $1,797,000 $118,000 

UV Disinfection / Ultrasonic Level / Flume $659,000 $43,300 

Batch Tank mixers  $92,000 $6,000 

Chem Dosing Pumps $78,000 $5,100 

Solids: Mixing Pumps (P-12-21/22/23) $312,000 $20,500 

SBR / MBR Modification (includes basin upgrades, 
blowers, and fine bubble diffusers) $11,768,000 $772,800 

W3 Booster Pumps $65,000 $4,300 

Admin Building Expansion $150,000 $9,900 

Maintenance Shop Expansion $100,000 $6,600 

Thickener Feed Pumps (P-12-31/32) $55,000 $3,600 

Thickened Sludge Pumps (P-12-33/34) $55,000 $3,600 

Polymer Blending Systems $115,000 $7,600 

Screw Feed Pumps (P-12-41/42) $55,000 $3,600 

Screenate Pumps (P-12-61/62) $35,000 $2,300 

Reuse (2 additional UV units) $463,000 $30,400 

Chem Storage $54,000 $3,500 

Aerobic Digestion Blowers $316,000 $20,800 

Rotary Drum Thickener $355,000 $23,300 

Screw Press $344,000 $22,600 

Total $18,009,000 $1,182,700 

a These figures reflect 2021 costs and are not escalated to the year of construction. These costs also include contingency costs. 
b This annualized cost is based on a 20-year period and an assumed interest rate of 2.75%. 

7.1.1 Cost Breakdown 

The magnitude of the improvements will a need to prioritize. The improvements can be broken into 

critical process areas and non-critical infrastructure issues. If a need arises that requires tight 

budgeting, the process areas should be considered first, as the delay of these items impacts 

treatment performance and possibly permit compliance. Table 7-3 separates the improvements into 

process “near-term phase 1” (2021 to 2025), process “near-term phase 2” (2026 to 2030), process 

“long-term” (2031 to 2040), and ancillary. 

7.1.2 Operations and Maintenance 

O&M costs can markup a large part of the annual budget making it important to plan for future 

increases. Summarized in Table 7-2 is the average actual O&M expenditures between fiscal year 

2011 and 2019. Also shown in the table are the estimated 2031 to 2040 O&M costs accounting for 

inflation rates. The future estimates are based on staffing requirements discussed in section 4.1.1 

and flow, load, and maintenance requirements discussed throughout this report. 
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Table 7-2. O&M Cost Summary 

Improvements Budge 2030 - 2040 

Staffing Requirements a $514,500 $801,600 

Chemicals b $70,700 $110,100 

Utilities $118,000 $183,800 

Repair, Maintenance, and Operation $195,400 $304,400 

Total WRF Operating Budget $898,600 $1,400,000 

Bonds and Loans $570,000 $570,000 

Department Budget $358,000 $557,800 

Total Operating Budget $1,826,600 $2,527,700 

aBased on the budgeted amount for fiscal year 2021 
bBased on an average of FY 2017 to 2019 

7.2 Implementation 

The timing of improvements included in this plan is based on a phased approach that has worked for 

the WRF in the past. When improvements are implemented, the goal is to make updates or 

modifications at the timing that matches the need be it due to permit changes, system capacity, or 

equipment age. The estimated timing for the improvements is shown in Table 7-3. The estimated 

upgrades project schedule on an annual basis is shown in Table 7-4. An environmental information 

document (EID) will be created, as necessary, at the time of preliminary design for each of these 

projects. 

The biggest upgrade cost will occur when the secondary biological system is upgraded. Timing for 

this upgrade is based upon growth. As described in Section 3.2.1, the limitation for the SBR’s is 

reached when average flow reaches 0.77 mgd. This is the flow rate where a single SBR could not 

operate to meet discharge limits if the other SBR is out-of-service. The typical rule-of-thumb is to 

initiate implementation of upgrades when reaching 85 percent of the maximum value. This allows 

some time for design and construction; in this case when average daily flow reaches 0.65 mgd. The 

current average daily flow is 0.54 mgd and at a growth rate of 2.5 percent reaches the 85 percent 

threshold in year 2027.  

Table 7-3 shows that a majority of the upgrades and replacements required at the plant are 

scheduled for the next 10-years. This is largely a result of existing equipment age. The liquid stream 

equipment was last upgraded in 2000; estimations for mechanical equipment lifespan is roughly 20 

years. Therefore, a majority of the equipment is at the end of its useable life and this is reflected in 

the condition assessments. Due to the large number of upgrades required in the first 10 years of the 

plan, the final 10 years see a large reduction in the capital expenditures required.  
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Table 7-3. Upgrade Categories 

Improvement Capital Cost 

Process Near-Term Phase 1 (2021 – 2025) 

PLC/Control Upgrades and Replacement $815,000 

Electrical Upgrades $200,000 

Influent Pump Station / Flow Meter $126,000 

UV Disinfection / Ultrasonic Level / Flume $659,000 

Chem Dosing Pumps $78,000 

Headworks Upgrade (Screens, grit, new building) $1,797,000 

Solids: Mixing Pumps (P-12-21/22/23) $312,000 

Batch Tank Mixers  $92,000 

Subtotal $4,079,000 

Process Near-Term Phase 2 (2026 – 2030) 

MBR Modifications TOTAL $11,768,000 

SBR / MBR Modification $10,555,000 

Blowers $941,000 

Fine Bubble Diffuser Upgrade $272,000 

  

W3 Booster Pumps $65,000 

Thickener Feed Pumps (P-12-31/32) $55,000 

Thickened Sludge Pumps (P-12-33/34) $55,000 

Polymer Blending Systems $115,000 

Screw Feed Pumps (P-12-41/42) $55,000 

Screenate Pumps (P-12-61/62) $35,000 

Subtotal $12,148,000 

Process Long-Term (2030 – 2040) 

Reuse (2 additional UV units) $463,000 

Chem Storage $54,000 

Aerobic Digestion Blowers $316,000 

Rotary Drum Thickener $355,000 

Screw Press $344,000 

Subtotal $1,532,000 

Ancillary 

Admin Building Expansion $150,000 

Maintenance Shop Expansion $100,000 

Subtotal $250,000 
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Table 7-4. Upgrade Project Schedule 

Process/Description 
Cost in 2021 

Dollars 
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031-2035 2036-2040 

PLC/Control Upgrade $815,000 X X           

Electrical $200,000 X                     

Influent Pump Station / Flow Meter $126,000 X X                      

Headworks Upgrade (Screens, grit, new 
building) $1,797,000  X  X  X                  

UV Disinfection / Ultrasonic Level / 
Flume $659,000     X                  

Batch Tank mixers  $92,000     X                 

Chem Dosing Pumps $78,000       X                 

Solids: Mixing Pumps (P-12-21/22/23) $312,000         X               

SBR / MBR Modification (includes basin 
upgrades, blowers, and fine bubble 
diffusers) $11,768,000         

X X X X 

        

W3 Booster Pumps $65,000               X       

Admin Building Expansion $150,000              X        

Maintenance Shop Expansion $100,000                 X       

Thickener Feed Pumps (P-12-31/32) $55,000                  X      

Thickened Sludge Pumps (P-12-33/34) $55,000                   X     

Polymer Blending Systems $115,000                   X     

Screw Feed Pumps (P-12-41/42) $55,000                   X     

Screenate Pumps (P-12-61/62) $35,000                   X     

Reuse (2 additional UV units) $463,000                    X    

Chem Storage $54,000                     X   

Aerobic Digestion Blowers $316,000                    X    

Rotary Drum Thickener $355,000                      X  

Screw Press $344,000                      X  

Total 2021 Cost $18,009,000 $535,000 $1,055,250 $673,875 $1,502,875 $3,254,000 $2,942,000 $2,942,000 $2,942,000 $315,000 $315,000 $833,000 $699,000 

Total Escalated 3% per year for inflation $21,336,200 $535,000 $1,086,900 $714,900 $1,642,200 $3,662,400 $3,410,600 $3,512,900 $3,618,300 $399,000 $411,000 $1,187,700 $1,155,300 

 

  



City of Hailey, Idaho Woodside Water Reclamation Facility Planning Study 
Facility Plan Update 
 

116 | March 19, 2021 

 

 

 

 

This page intentionally blank. 

 



City of Hailey, Idaho Woodside Water Reclamation Facility Planning Study 

 Facility Plan Update 
 

  March 19, 2021 | 117 

7.3 Project Financing 

The identified funding strategies are available to cities to help in pay for infrastructure improvements. 

In general, these options can be categorized as follows: growth fees, user rates, grants, and loan 

programs. 

7.3.1 Rate Structure 

A sewer rate is based on the principle that total revenue shall be obtained from users and nonusers 

(properties) who use, need, and benefit from the facilities are provided in proportion to the cost. The 

current connections and quarterly user rates are shown in Table 7-5. 

Table 7-5. User Rates Summary 

Item Total 

Connections a 3,150 

Average Monthly Rate per Connection $51.47b 

Estimated revenue from interest, service charges, 
inspection fees, etc. per year 

$104,400 

Average Quarterly Revenue $512,500 

Average Yearly Revenue $2,050,000 

Values are based on budgeted revenue for fiscal year 2021 
a Total Connections as of 2020 
bBond revenue is estimated at $15.15 per connection and user charges are estimated to be roughly $36.32 per connection 

The total cost to complete the improvements at the WRF, with capital costs escalated to account for 

3 percent inflation, is estimated to be $21,336,200. Based on the wastewater revenue identified in 

Table 7-5 and the operating expenditures in Table 7-2, the City is able to fund a portion of its capital 

projects based on the difference between revenue and the typical operating costs ($2,050,000 in 

revenue budgeted for fiscal year 2021 and a typical operating budget of $1,826,600 for 2021). 

However, if user rates were held constant over the next 20 years this surplus would be insufficient to 

provide funds for the capital projects identified in this section. Added revenue is needed for future 

projects identified over the 20-year planning period in this plan.  

The $21.1336 million dollars in projects consist of both upgrades to extend the existing equipment 

life through the design period and upgrades to accommodate future growth. Therefore, some 

projects will be constructed when the equipment design life has expired, and some projects can be 

constructed later when required by future growth. This allows the City to collect revenue through 

user rates (and possibly impact fees) over time so projects can be constructed using reserve funds 

instead of bonding. The growth at Hailey is assumed to add 2,192 connections (2.5 percent per 

year).  

An estimated user rate increase of approximately 2.5 percent per year will generate the required 

revenue over the 20-year period at the projected growth rate with an inflation rate of roughly 3 

percent. When increasing rates less than 5 percent, it is not required that the City hold a public 

hearing to discuss the increase. However, this regular increase in the rate will not provide adequate 

revenue at the time of the planned capital expense (which tend to be in the first 10 years of the 

plan). Equivalently, an estimated user rate increase of approximately 4.9 percent per year for the 

first 10 years of the planning period, followed by no increase for the following 10 years under the 

same economic conditions would also generate the required revenue and would more closely match 
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the planned expenditures. However, this increase is still insufficient to fund the projects at the time of 

design and construction. When the large increase in capital occurs between years 5 and 10, bonding 

could be used to match the capital required. The steady increase in rates along with the reduced 

capital projects in years 10 to 20 will balance the revenue with capital expense over the twenty-year 

plan period, but would still require a loan to bridge that timeframe. A revenue plan with steady 

increases of 3 to 5 percent is an example to illustrate the magnitude of rate increases needed to 

upgrade the plant through the planning period. The final financial plan will require adjustment to 

mesh the revenue generation with the upgrade schedule. A detailed rate study is beyond the scope 

of this document and is recommended as a next step in the planning process.  

Another funding mechanism for consideration are impact fees. The Idaho State Legislature has 

developed statutes that allow communities to attach a price to new growth and development through 

the implementation of impact fees (Idaho Code §67-8201). The law allows government entities to 

charge a developer for a “proportionate share” of the cost of public facilities impacted by residential, 

commercial, and industrial development. The calculation of the proportionate share must be based 

on a planning study that includes a comprehensive land use plan, a capital improvements plan, and 

a cash flow analysis. Normally, the money must be spent on the specific project for which it was 

collected within 8 years of the collection, but wastewater facilities are allowed 20 years (Idaho Code 

§67-8201). 

Government entities may also charge an “equity buy-in” fee for customers to connect to the system. 

This fee accounts for the demand the new connection will place on the system and the depreciated 

replacement value of the system at the time of the connection. The funds collected from this fee 

should be held in a separate account and can only be used for replacement of wastewater system 

components. The recommended charges are based on audited financial information and estimated 

system capacities. The methodology to calculate these charges are based on Idaho case law 

(Loomis v. Hailey). 

7.3.2 Grant Programs 

Non-growth related costs can be financed through loans and/or grants. The City can consider 

making applications to finance the proposed improvements, including both loans and grants, to 

minimize the costs to the community. Potential sources of funding include the DEQ Revolving Loan 

Fund or U.S. Department of Agriculture Rural Development Agency (USDA-RD) loans and grants 

(for populations less than 10,000), or Department of Commerce Economic Development 

Administration Grants. 

The Idaho Community Development Block Grant program (ICDBG) assists Idaho cities and counties 

under 50,000 residents with the development of needed public infrastructure and housing in an effort 

to support local economic diversification and growth. The program is administered by the 

Department of Commerce and Labor Division of Community Development. 

However, to be eligible for such grants requires that a community be generally economically 

depressed. Therefore, the Hailey community would likely not qualify for such grants. 

7.3.3 Loan Programs 

 General Obligation Bonds 

The City can issue general obligation bonds to finance the construction of system improvements. 

Such bonds are secured by the City and are subject to voter approval by two-thirds majority. General 
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obligation bonds are typically the strongest security that a community can offer bondholders, and 

consequently, result in the lowest overall interest cost. 

 Revenue Bonds 

Under Idaho Code, the City can issue revenue bonds to finance the construction of sewer system 

improvements. Revenue bonds are secured by a pledge of revenues collected from enterprise 

operations such as water or sewer utilities. These bonds are subject to voter approval by simple 

majority and typically require the creation of a bond reserve fund. When pursuing revenue bonds, 

covenants will be established that obligate the borrower to maintain and operate the utility system in 

a specified manner as long as bonds are outstanding. Interest rates on a revenue bond issue will 

reflect the overall financial strength of the utility. 

 State Revolving Loan Fund (SRF) 

DEQ administers the State Revolving Loan Fund program. Loans are provided below market rate 

interest to Idaho communities to build new or repair existing wastewater treatment facilities. The 

loans can also be issued to help communities fund facility planning, project design, and construction. 
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United States Environmental Protection Agency 
Region 10 

1200 Sixth Avenue Suite 900 
Seattle, Washington 98101-3140 

 
Authorization to Discharge Under the 

National Pollutant Discharge Elimination System 
 
 In compliance with the provisions of the Clean Water Act, 33 U.S.C. §1251 et seq., as 
amended by the Water Quality Act of 1987, P.L. 100-4, the “Act”, 
 

The City of Hailey 
115 S. Main St. Suite H 

Hailey, ID  83333 
 
is authorized to discharge from the Woodside Wastewater Treatment Plant located in Hailey, 
Idaho, at the following location(s): 
 
 Outfall Receiving Water  Latitude  Longitude 
 001  Big Wood River  43º 28’ 42”  114º 16’ 48” 
 
in accordance with discharge point(s), effluent limitations, monitoring requirements and other 
conditions set forth herein. 
 
 This permit shall become effective August 1, 2012. 
 
 This permit and the authorization to discharge shall expire at midnight, July 31, 2017. 
 
 The permittee shall reapply for a permit reissuance on or before February 1, 2017 if the 
permittee intends to continue operations and discharges at the facility beyond the term of this 
permit. 
 
Signed this 22nd

 
 day of June 2012. 

 

Michael A. Bussell, Director 
   /s/                                            _ 

Office of Water and Watersheds 
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Schedule of Submissions 
The following is a summary of some of the items the permittee must complete and/or submit to 
EPA during the term of this permit: 

Item Due Date 
1.  Discharge Monitoring 
Reports (DMR) 

DMRs are due monthly and must be postmarked on or before the 
10th

2.  Quality Assurance Plan 
(QAP) 

 day of the month following the monitoring month (see 
III.B). 

The permittee must provide EPA and Idaho Department of 
Environmental Quality (IDEQ) with written notification that the 
Plan has been developed and implemented by January 31, 2013 
(see Part II.B).  The Plan must be kept on site and made 
available to EPA and IDEQ upon request. 

3.  Operation and 
Maintenance (O&M) Plan 

The permittee must provide EPA and IDEQ with written 
notification that the Plan has been developed and implemented 
by January 31, 2013 permit (see Part II.A).  The Plan must be 
kept on site and made available to EPA and IDEQ upon request. 

4.  NPDES Application 
Renewal 

The application must be submitted by February 1, 2017 (see Part 
V.B). 

5.  Surface Water Monitoring  For parameters for which quarterly sampling is required, surface 
water monitoring results must be submitted to EPA and IDEQ 
with the DMRs for the last month of the quarter in which the 
sampling occurred.  For temperature, surface water monitoring 
results for April and May must be submitted to EPA and IDEQ 
with the July DMR (due August 10th), and results for June – 
October must be submitted to EPA and IDEQ with the December 
DMR (due the following January 10th) (see Part I.D.6). 

6.  Compliance Schedule Reports of compliance or noncompliance with, or any progress 
reports on, interim and final requirements contained in any 
compliance schedule of this permit must be submitted no later 
than 14 days following each schedule date (see Part III.K). 

7.  Twenty-Four Hour Notice 
of Noncompliance Reporting 

The permittee must report certain occurrences of noncompliance 
by telephone within 24 hours from the time the permittee 
becomes aware of the circumstances (see Parts III.G and I.B.2). 

8.  Emergency Response and 
Public Notification Plan 

The permittee must develop and implement an overflow 
emergency response and public notification plan.  The permittee 
must submit written notice to EPA and IDEQ that the plan has 
been developed and implemented by January 31, 2013 (see II.E).   
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I. Limitations and Monitoring Requirements 

A. Discharge Authorization 
During the effective period of this permit, the permittee is authorized to discharge 
pollutants from the outfalls specified herein to the Big Wood River, within the limits 
and subject to the conditions set forth herein.  This permit authorizes the discharge of 
only those pollutants resulting from facility processes, waste streams, and operations 
that have been clearly identified in the permit application process. 

B. Effluent Limitations and Monitoring 
1. The permittee must limit and monitor discharges from outfall 001 as specified in 

Table 1, below.  All figures represent maximum effluent limits unless otherwise 
indicated.  The permittee must comply with the effluent limits in the tables at all 
times unless otherwise indicated, regardless of the frequency of monitoring or 
reporting required by other provisions of this permit. 

Table 1: Effluent Limitations and Monitoring Requirements 

Parameter 

Effluent Limitations Monitoring Requirements 

Units 
Average 
Monthly 
Limit 

Average 
Weekly 
Limit 

Maximum 
Daily Limit 
 

Sample 
Location 

Sample 
Frequency 

Sample 
Type 

Flow mgd Report — Report Effluent continuous  recording 
Temperature (April – Oct.) ºC Report — Report Effluent continuous  recording 
Temperature (November – 
March) ºC Report — Report Effluent 5/week grab 

Biochemical Oxygen 
Demand (BOD5

mg/L 

)  

30 45 — Influent & 
Effluent 1/week 24-hr. comp. 

lb/day 94 141 — calculation 
% 
removal 85% (min) — — % removal 1/month calculation3 

Total Suspended Solids 
(TSS) 

mg/L 30 45 — Influent & 
Effluent  2/week 

24-hr. comp. 
lb/day 45 141 — calculation 
lb/day Annual Average Limit:  18.1 lb/day calculation4 4 
% 
removal 85% (min) — — % removal 1/month calculation3 

E. coli Bacteria1,2

#/100 ml 

  

126 
(geometric 
mean) 

— 
406 
(instantaneous 
maximum) Effluent 5/month 

grab 

CFU/day 
7.63 × 109

— 
 

(geometric 
mean) 

— calculation 

pH s.u. 6.5 – 9.0 at all times Effluent daily grab 

Total Ammonia as N mg/L 2 1.9 2.9 3.3 Effluent 2/month 24-hr. comp. 
lb/day 9 14 15.6 calculation 

Total Phosphorus as P 
(Interim) 

mg/L Report Report — Effluent 2/month 24-hr. comp. 
lb/day 15 23 — calculation 

Total Phosphorus as P 
(Final) 

mg/L Report Report — Effluent 1/week 24-hr. comp. 
lb/day 5.2 9.2 — calculation 

Total Kjeldahl Nitrogen mg/L Report Report — Effluent 1/month 24-hr. comp. 
lb/day 55 78 — calculation 

Alkalinity, Total mg/L as 
CaCO Report 

3 
— Report Effluent 1/quarter 24-hr. comp. 

Copper, Total Recoverable µg/L Report — Report Effluent 1/quarter 24-hr. comp. 
Dissolved Oxygen mg/L Report — Report Effluent 1/month grab 
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Table 1: Effluent Limitations and Monitoring Requirements 

Parameter 

Effluent Limitations Monitoring Requirements 

Units 
Average 
Monthly 
Limit 

Average 
Weekly 
Limit 

Maximum 
Daily Limit 
 

Sample 
Location 

Sample 
Frequency 

Sample 
Type 

Hardness mg/L as 
CaCO Report 

3 
— Report Effluent 1/quarter 24-hr. comp. 

Mercury µg/L Report — Report Effluent 1/quarter 24-hr. comp. 
Nitrate plus Nitrite mg/L Report — Report Effluent 1/quarter 24-hr. comp. 
Oil and Grease mg/L Report — Report Effluent 1/quarter grab 
Orthophosphate mg/L Report — Report Effluent 1/quarter 24-hr. comp. 
Total Dissolved Solids mg/L Report — Report Effluent 1/quarter 24-hr. comp. 
Zinc, Total Recoverable µg/L Report — Report Effluent 1/quarter 24-hr. comp. 
NPDES Application Form 
2A Expanded Effluent 
Testing 

— See Part I.B.9. Effluent 3x/5 years — 

Whole Effluent Toxicity 
(WET) TUc — — Report Effluent See I.C.2.a. 24-hr. comp. 

1. The average monthly E. coli bacteria counts must not exceed a geometric mean of 126/100 ml and 7.63 × 109

2. Reporting is required within 24 hours of a maximum daily limit or instantaneous maximum limit violation. See 
Parts I.B.2. and III.G. 

 
(7.63 billion) per day based on a minimum of five samples taken every 3-7 days within a calendar month.  The 
number of colony forming units (CFUs) per day must be calculated by multiplying the effluent E. coli 
concentration (#/100 ml) by the flow rate (mgd) on the day sampling occurred and a conversion factor of 
37,854,000 deciliters per million gallons.  See Part VI for a definition of geometric mean. 

3.  The monthly average percent removal must be calculated from the arithmetic mean of the influent 
concentration values and the arithmetic mean of the effluent concentration values for that month.  Influent and 
effluent samples must be taken over approximately the same time period. 
4.  See I.B.8. 

2. The permittee must report within 24 hours any violation of the maximum daily or 
instantaneous maximum limits for the following pollutants:  Total ammonia as N 
and E. coli.  Violations of all other effluent limits are to be reported at the time 
that discharge monitoring reports are submitted (See Parts III.B and III.H). 

3. The permittee must not discharge floating, suspended, or submerged matter of any 
kind in amounts causing nuisance or objectionable conditions or that may impair 
designated beneficial uses of the receiving water. 

4. The permittee must collect effluent samples from the effluent stream after the last 
treatment unit prior to discharge into the receiving waters. 

5. Minimum Levels.  For all effluent monitoring, the permittee must use methods 
that can achieve a minimum level (ML) less than the effluent limitation.  For 
parameters that do not have effluent limitations, the permittee must use methods 
that can achieve MLs less than or equal to those specified in Table 2. For 
purposes of reporting on the DMR for a single sample, if a value is less than the 
method detection limit (MDL), the permittee must report “less than {numeric 
value of the MDL}” and if a value is less than the ML, the permittee must report 
“less than {numeric value of the ML}.” 
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Table 2:  Maximum MLs for Pollutants Not 
Subject to Effluent Limitations 

Parameter Units Maximum ML 
Copper µg/L 5 
Mercury µg/L 0.01 
Nitrate + Nitrite as N mg/L 0.1 
Orthophosphate mg/L 0.01 
Zinc µg/L 10 

6. For purposes of calculating monthly averages, except for E. coli, zero may be 
assigned for values less than the MDL, and the {numeric value of the MDL} may 
be assigned for values between the MDL and the ML.  If the average value is less 
than the MDL, the permittee must report “less than {numeric value of the MDL}” 
and if the average value is less than the ML, the permittee must report “less than 
{numeric value of the ML}.”  If a value is equal to or greater than the ML, the 
permittee must report and use the actual value.  The resulting average value must 
be compared to the compliance level, the ML, in assessing compliance. 

7. The permittee must perform the effluent testing required by Part D of NPDES 
application Form 2A (EPA Form 3510-2A, revised 1-99).  The permittee must 
submit the results of this testing with its application for renewal of this NPDES 
permit.  To the extent that effluent monitoring required by other conditions of this 
permit satisfies this requirement, these samples may be used to satisfy the 
requirements of this paragraph. 

8. Annual average effluent limit for TSS: 

a) The annual average TSS load must not exceed 18.1 lb/day. 

b) The annual average TSS load must be calculated as the sum of all TSS daily 
discharges measured during a calendar year, divided by the number of TSS 
daily discharges measured during that year. 

c) The annual average TSS load must be reported on the December DMR, 
regardless of whether a discharge of pollutants occurs during the month of 
December. 

C. Whole Effluent Toxicity Testing Requirements 
The permittee must conduct chronic toxicity tests on effluent samples from outfall 
001.  Testing must be conducted in accordance with subsections 1 through 7, below. 

1. Toxicity testing must be conducted on 24-hour composite samples of effluent.  In 
addition, a split of each sample collected must be analyzed for the chemical and 
physical parameters required in Part I.B, above, with a required sampling 
frequency of once per quarter or more frequently, using the sample type required 
in Part I.B.  For parameters for which grab samples are required in Part I.B, grab 
samples must be taken during the same 24-hour period as the 24-hour composite 
sample used for the toxicity tests.  When the timing of sample collection coincides 
with that of the sampling required in Part I.B, analysis of the split sample will 
fulfill the requirements of Part I.B as well. 
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2. Chronic Test Species and Methods 

a) For outfall 001, chronic tests must be conducted once per quarter during 
calendar year 2016.  Quarters are defined as January through March, April 
through June, July through September, and October through December. 

b) The permittee must conduct the following two chronic toxicity tests on each 
sample, using the species and protocols in Table 3: 

Table 3:  Toxicity Test Species and Protocols 
Freshwater Acute Toxicity Tests Species Method 

Fathead minnow larval survival and growth test 
(method 1000.0) Pimephales promelas EPA-821-R-02-013   

Daphnid survival and reproduction test (method 
1002.0) Ceriodaphnia dubia  EPA-821-R-02-013 

c) The presence of chronic toxicity must be determined as specified in Short-
Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 
Waters to Freshwater Organisms, Fourth Edition, EPA/821-R-02-013, 
October 2002. 

d) Results must be reported in TUc 

(i) For survival endpoints, TU

(chronic toxic units), which is defined as 
follows: 

c

(ii) For all other test endpoints, TU

 = 100/NOEC.   

c = 100/IC

(iii) IC
25 

25 means “25% inhibition concentration.”  The IC25

(iv) NOEC means “no observed effect concentration.”  The NOEC is the 
highest concentration of toxicant, expressed in percent effluent, to 
which organisms are exposed in a chronic toxicity test [full life-cycle 
or partial life-cycle (short term) test], that causes no observable 
adverse effects on the test organisms (i.e., the highest concentration of 
effluent in which the values for the observed responses are not 
statistically significantly different from the controls). 

 is a point 
estimate of the toxicant concentration, expressed in percent effluent, 
that causes a 25% reduction in a non-quantal biological measurement 
(e.g., reproduction or growth) calculated from a continuous model 
(e.g., Interpolation Method). 

3. Quality Assurance 

a) The toxicity testing on each organism must include a series of five test 
dilutions and a control.  The dilution series must include the receiving water 
concentration (RWC), which is the dilution associated with the chronic 
toxicity trigger, two dilutions above the RWC, and two dilutions below the 
RWC.  The RWC is 22% effluent. 

b) All quality assurance criteria and statistical analyses used for chronic tests and 
reference toxicant tests must be in accordance with Short-Term Methods for 
Estimating the Chronic Toxicity of Effluents and Receiving Waters to 
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Freshwater Organisms, Fourth Edition, EPA/821-R-02-013, October 2002, 
and individual test protocols. 

c) In addition to those quality assurance measures specified in the methodology, 
the following quality assurance procedures must be followed: 

(i) If organisms are not cultured in-house, concurrent testing with 
reference toxicants must be conducted.  If organisms are cultured in-
house, monthly reference toxicant testing is sufficient.  Reference 
toxicant tests must be conducted using the same test conditions as the 
effluent toxicity tests. 

(ii) If either of the reference toxicant tests or the effluent tests do not meet 
all test acceptability criteria as specified in the test methods manual, 
the permittee must re-sample and re-test within 14 days of receipt of 
the test results. 

(iii) Control and dilution water must be receiving water or lab water, as 
appropriate, as described in the manual.  If the dilution water used is 
different from the culture water, a second control, using culture water 
must also be used.  Receiving water may be used as control and 
dilution water upon notification of EPA and IDEQ.  In no case shall 
water that has not met test acceptability criteria be used for either 
dilution or control. 

4. Reporting 

a) The permittee must submit the results of the toxicity tests with the discharge 
monitoring reports (DMRs).  Toxicity tests taken from January 1 through 
March 31 must be reported on the May DMR.  Toxicity tests taken from April 
1 through June 30 must be reported on the August DMR.  Toxicity tests taken 
from July 1 through September 30 must be reported on the November DMR.  
Toxicity tests taken from October 1 through December 31 must be reported on 
the DMR for the following February. 

b) The report of toxicity test results must include all relevant information 
outlined in Section 10, Report Preparation, of Short-Term Methods for 
Estimating the Chronic Toxicity of Effluents and Receiving Waters to 
Freshwater Organisms, Fourth Edition, EPA/821-R-02-013, October 2002.  In 
addition to toxicity test results, the permittee must report:  dates of sample 
collection and initiation of each test; flow rate at the time of sample 
collection; and the results of the monitoring required in Part I.B of this permit, 
for parameters with a required monitoring frequency of once per quarter or 
more frequently. 

5. Preparation of initial investigation toxicity reduction evaluation (TRE) workplan:  
Prior to initiation of the toxicity testing required by this permit, the permittee must 
submit a copy of the permittee’s initial investigation TRE workplan to EPA at the 
address below.  This plan shall describe the steps the permittee intends to follow 
in the event that chronic toxicity is detected above 4.55 TUc, and must include at 
a minimum:  
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a) A description of the investigation and evaluation techniques that would be 
used to identify potential causes/sources of toxicity, effluent variability, 
treatment system efficiency;  

b) A description of the facility’s method of maximizing in-house treatment 
efficiency, good housekeeping practices, and a list of all chemicals used in 
operation of the facility; and  

c) If a toxicity identification evaluation (TIE) is necessary, who will conduct it 
(i.e., in-house or other). 

d) The initial investigation TRE workplan must be sent to the following address: 

US EPA Region 10 
Attn:  NPDES WET Coordinator 
1200 Sixth Avenue 
Suite 900 OWW-130 
Seattle, WA  98101-3140 

6. Accelerated testing:  If chronic toxicity is detected above 4.55 TUc, the permittee 
must comply with the following: 

a) The permittee must implement the initial investigation TRE workplan within 
48-hours of the permittee’s receipt of the toxicity results demonstrating the 
exceedance.   

b) The permittee must conduct six more bi-weekly (every two weeks) chronic 
toxicity tests, over a 12-week period.  This accelerated testing shall be 
initiated within 10 calendar days of receipt of the test results indicating the 
initial exceedance.  

c) The permittee must notify EPA of the exceedance in writing at the address in 
Part I.C.5.d, above, within 5 calendar days of receipt of the test results 
indicating the exceedance.  The notification must include the following 
information: 

(i) A status report on any actions required by the permit, with a schedule 
for actions not yet completed. 

(ii) A description of any additional actions the permittee has taken or will 
take to investigate and correct the cause(s) of the toxicity. 

(iii) Where no actions have been taken, a discussion of the reasons for not 
taking action. 

d) If implementation of the initial investigation workplan clearly identifies the 
source of toxicity to the satisfaction of EPA (e.g., a temporary plant upset), 
and none of the six accelerated chronic toxicity tests required under Part 
I.C.6.b are above 4.55 TUc, the permittee may return to the regular chronic 
toxicity testing cycle specified in Part I.C.2.a. 

7. Toxicity Reduction Evaluation (TRE)  
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a) If implementation of the initial investigation workplan does not clearly 
identify the source of toxicity to the satisfaction of EPA, or any of the six 
accelerated chronic toxicity tests indicate toxicity above 4.55 TUc, then the 
permittee must begin implementation of the toxicity reduction evaluation 
(TRE) requirements below.  Implementation of the TRE requirements shall 
begin within 10 calendar days of receipt of the accelerated chronic toxicity 
testing results demonstrating the exceedance. 

b) In accordance with the permittee’s initial investigation workplan and EPA 
manual EPA 833-B99-002 (Toxicity Reduction Evaluation Guidance for 
Municipal Wastewater Treatment Plants), the permittee must develop as 
expeditiously as possible a more detailed TRE workplan, which includes: 

(i) Further actions to investigate and identify the cause of toxicity;  

(ii) Actions the permittee will take to mitigate the impact of the discharge 
and to prevent the recurrence of toxicity; and  

(iii) A schedule for these actions.  

c) The permittee may initiate a TIE as part of the overall TRE process described 
in the EPA acute and chronic TIE manuals EPA/600/6-91/005F (Phase I), 
EPA/600/R-92/080 (Phase II), and EPA-600/R-92/081 (Phase III).  

d) If a TIE is initiated prior to completion of the accelerated testing, the 
accelerated testing schedule may be terminated, or used as necessary in 
performing the TIE.  

D. Surface Water Monitoring 
The permittee must conduct surface water monitoring.  Surface water monitoring 
must start by January 31, 2013 and continue for four years.  The program must meet 
the following requirements: 

1. Monitoring stations must be established in the Big Wood River at the following 
locations: 

a) Above the influence of the facility’s discharge and 

b) Below the facility’s discharge at a point where the effluent and the Big Wood 
River are completely mixed.   

2. To the extent practicable, surface water sample collection must occur on the same 
day as effluent sample collection. 

3. Copper and zinc must be analyzed as dissolved.  Mercury must be analyzed as 
total. 

4. Samples must be analyzed for the parameters listed in Table 4 and must achieve 
MDLs that are equivalent to or less than those listed in Table 4.  The permittee 
may request different MDLs.  The request must be in writing and must be 
approved by EPA. 
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5. Quality assurance/quality control plans for all the monitoring must be documented 
in the Quality Assurance Plan required under Part II.B., “Quality Assurance 
Plan”. 

6. For parameters for which quarterly sampling is required, surface water monitoring 
results must be submitted to EPA and IDEQ with the DMRs for the last month of 
the quarter in which the sampling occurred.  For temperature, surface water 
monitoring results for April and May must be submitted to EPA and IDEQ with 
the July DMR (due August 10th), and results for June – October must be 
submitted to EPA and IDEQ with the December DMR (due the following January 
10th

a) Dates of sample collection and analyses. 

).  At a minimum, the report must include the following: 

b) Results of sample analysis. 

c) Relevant quality assurance/quality control (QA/QC) information. 

   Table 4:  Receiving Water Monitoring Requirements 

Parameter (units) Sample 
Frequency 

Sample 
Location(s) 

Sample 
Type 

Maximum 
MDL 

Alkalinity (mg/L as CaCO3 Quarterly) Upstream 1 Grab — 
Copper, Dissolved (µg/L) Quarterly Upstream 1 Grab 0.5 µg/L 
Hardness (mg/L as CaCO3 Quarterly) Upstream 1 Grab — 
Mercury (µg/L) Quarterly Upstream 1 Grab 0.01 µg/L 
pH (s.u.) Quarterly Upstream 1 Grab — 

Temperature, April – October (ºC) Hourly Upstream & 
Downstream Recording — 

Total Ammonia as N (mg/L) Quarterly Upstream 1 Grab 0.04 mg/L 
Zinc, Dissolved (µg/L) Quarterly Upstream 1 Grab 2 µg/L 
1.  Quarters are defined as January through March, April through June, July through September 

and October through December. 

II. Special Conditions 

A. Operation and Maintenance Plan 
In addition to the requirements specified in Section IV.E of this permit (Proper 
Operation and Maintenance), by January 31, 2013, the permittee must provide written 
notice to EPA and IDEQ that an operations and maintenance plan for the current 
wastewater treatment facility has been developed and implemented.  The plan shall be 
retained on site and made available upon request to EPA and IDEQ.  Any changes 
occurring in the operation of the plant shall be reflected within the Operation and 
Maintenance plan. 

B. Quality Assurance Plan (QAP) 
The permittee must develop a quality assurance plan (QAP) for all monitoring 
required by this permit.  The permittee must submit written notice to EPA and IDEQ 
that the Plan has been developed and implemented by January 31, 2013.  Any existing 
QAPs may be modified for compliance with this section. 
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1. The QAP must be designed to assist in planning for the collection and analysis of 
effluent and receiving water samples in support of the permit and in explaining 
data anomalies when they occur. 

2. Throughout all sample collection and analysis activities, the permittee must use 
the EPA-approved QA/QC and chain-of-custody procedures described in EPA 
Requirements for Quality Assurance Project Plans (EPA/QA/R-5) and Guidance 
for Quality Assurance Project Plans (EPA/QA/G-5).  The QAP must be prepared 
in the format that is specified in these documents. 

3. At a minimum, the QAP must include the following: 

a) Details on the number of samples, type of sample containers, preservation of 
samples, holding times, analytical methods, analytical detection and 
quantitation limits for each target compound, type and number of quality 
assurance field samples, precision and accuracy requirements, sample 
preparation requirements, sample shipping methods, and laboratory data 
delivery requirements. 

b) Map(s) indicating the location of each sampling point. 

c) Qualification and training of personnel. 

d) Name(s), address(es) and telephone number(s) of the laboratories used by or 
proposed to be used by the permittee. 

4. The permittee must amend the QAP whenever there is a modification in sample 
collection, sample analysis, or other procedure addressed by the QAP. 

5. Copies of the QAP must be kept on site and made available to EPA and/or IDEQ 
upon request. 

C. Total Phosphorus Schedule of Compliance 
1. The permittee must comply with all effluent limitations and monitoring 

requirements in Part I.B of this permit immediately upon the effective date of this 
permit except the final effluent limitations for total phosphorus. 

2. The permittee must achieve compliance with the final effluent limits for total 
phosphorus no later than four years and eleven months after the effective date of 
this permit. 

3. While the schedule of compliance is in effect, the permittee must comply with the 
following interim requirements: 

a) The permittee must comply with the interim total phosphorus effluent 
limitations and monitoring requirements in Part I.B of this permit. 

b) The permittee must submit an Annual Report of Progress which outlines the 
progress made towards reaching the compliance date for the total phosphorus 
effluent limitations.  The first report is due one year after effective date of the 
final permit and annually thereafter, until compliance with the total 
phosphorus effluent limits is achieved.  See also Part III.J, “Compliance 
Schedules”.  At a minimum, the annual report must include: 
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(i) An assessment of the previous year of total phosphorus data and 
comparison to the final effluent limitations. 

(ii) A report on progress made towards meeting the effluent limitations, 
including the applicable deliverable required under paragraph 2 (Table 
4). 

(iii) Further actions and milestones targeted for the upcoming year. 

D. Control of Undesirable Pollutants and Industrial Users 
1. The permittee must require any industrial user discharging to its treatment works 

to comply with any applicable requirements of 40 CFR 403 through 471. 

2. The permittee must not allow introduction of the following pollutants into the 
POTW: 

a) Pollutants which create a fire or explosion hazard in the POTW, including, but 
not limited to, wastestreams with a closed cup flashpoint of less than 140 
degrees Fahrenheit or 60 degrees Centigrade using the test methods specified 
in 40 CFR 261.21. 

b) Pollutants which will cause corrosive structural damage to the POTW, but in 
no case Discharges with pH lower than 5.0, unless the works is specifically 
designed to accommodate such Discharges. 

c) Solid or viscous pollutants in amounts which will cause obstruction to the 
flow in the POTW resulting in Interference. 

d) Any pollutant, including oxygen demanding pollutants (BOD, etc.) released in 
a Discharge at a flow rate and/or pollutant concentration which will cause 
Interference with the POTW. 

e) Heat in amounts which will inhibit biological activity in the POTW resulting 
in Interference, but in no case heat in such quantities that the temperature at 
the POTW Treatment Plant exceeds 40 ºC (104 ºF) unless the Director of the 
Office of Water and Watersheds, upon request of the POTW, approves 
alternate temperature limits. 

f) Petroleum oil, nonbiodegradable cutting oil, or products of mineral oil origin 
in amounts that will cause interference or pass through. 

g) Pollutants which result in the presence of toxic gases, vapors, or fumes within 
the POTW in a quantity that may cause acute worker health and safety 
problems. 

h) Any trucked or hauled pollutants, except at discharge points designated by the 
POTW. 

i) Any pollutant which causes Pass Through or Interference. 

E. Emergency Response and Public Notification Plan 
1. The permittee must develop and implement an overflow emergency response and 

public notification plan that identifies measures to protect public health from 
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overflows that may endanger health and unanticipated bypasses or upsets that 
exceed any effluent limitation in the permit.  At a minimum the plan must include 
mechanisms to: 

a)  Ensure that the permittee is aware (to the greatest extent possible) of all 
overflows from portions of the collection system over which the permittee has 
ownership or operational control and unanticipated bypass or upset that 
exceed any effluent limitation in the permit; 

b) Ensure appropriate responses including assurance that reports of an overflow 
or of an unanticipated bypass or upset that exceed any effluent limitation in 
the permit are immediately dispatched to appropriate personnel for 
investigation and response; 

c) Ensure immediate notification to the public, health agencies, and other 
affected public entities (including public water systems).  The overflow 
response plan must identify the public health and other officials who will 
receive immediate notification; 

d) Ensure that appropriate personnel are aware of and follow the plan and are 
appropriately trained; and 

e) Provide emergency operations. 

2. The permittee must submit written notice to EPA and IDEQ that the plan has been 
developed and implemented by January 31, 2013.  Any existing emergency 
response and public notification plan may be modified for compliance with this 
section. 

III. Monitoring, Recording and Reporting Requirements 

A. Representative Sampling (Routine and Non-Routine Discharges) 
Samples and measurements must be representative of the volume and nature of the 
monitored discharge. 

In order to ensure that the effluent limits set forth in this permit are not violated at 
times other than when routine samples are taken, the permittee must collect additional 
samples at the appropriate outfall whenever any discharge occurs that may reasonably 
be expected to cause or contribute to a violation that is unlikely to be detected by a 
routine sample.  The permittee must analyze the additional samples for those 
parameters limited in Part I.B. of this permit that are likely to be affected by the 
discharge. 

The permittee must collect such additional samples as soon as the spill, discharge, or 
bypassed effluent reaches the outfall.  The samples must be analyzed in accordance 
with Part III.C (“Monitoring Procedures”). The permittee must report all additional 
monitoring in accordance with Part III.D (“Additional Monitoring by Permittee”). 

B. Reporting of Monitoring Results 
The permittee must either submit monitoring data and other reports in paper form, or 
must report electronically using NetDMR, a web-based tool that allows permittees to 
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electronically submit DMRs and other required reports via a secure internet 
connection.  Specific requirements regarding submittal of data and reports in paper 
form and submittal using NetDMR are described below. 

1. Paper Copy Submissions. 

a) Monitoring data must be submitted using the DMR form (EPA No. 3320-1) or 
equivalent and must be postmarked by the 10th

US EPA Region 10 

 day of the month following the 
completed reporting period.  The permittee must sign and certify all DMRs, 
and all other reports, in accordance with the requirements of Part V.E. of this 
permit (“Signatory Requirements”).  The permittee must submit the legible 
originals of these documents to the Director, Office of Compliance and 
Enforcement, with copies to IDEQ at the following addresses: 

Attn: ICIS Data Entry Team 
1200 Sixth Avenue, Suite 900 
OCE-133 
Seattle, Washington  98101-3140 
 
Idaho Department of Environmental Quality 
1363 Fillmore St. 
Twin Falls, ID 83301 
 

2. Electronic Copy Submissions 

a) Monitoring data must be submitted electronically to EPA no later than the 10th

b) The permittee may use NetDMR after requesting and receiving permission 
from US EPA Region 10.  NetDMR is accessed from 
http://www.epa.gov/netdmr. 

 
of the month following the completed reporting period.  All reports required 
under this permit must be submitted to EPA as a legible electronic attachment 
to the DMR.  The permittee must sign and certify all DMRs, and all other 
reports, in accordance with the requirements of Part V.E. of this permit 
(“Signatory Requirements”).  Once a permittee begins submitting reports 
using NetDMR, it will no longer be required to submit paper copies of DMRs 
or other reports to EPA and IDEQ.   

C. Monitoring Procedures 
Monitoring must be conducted according to test procedures approved under 40 CFR 
136, unless another method is required under 40 CFR subchapters N or O, or other 
test procedures have been specified in this permit or approved by EPA as an alternate 
test procedure under 40 CFR 136.5. 

D. Additional Monitoring by Permittee 
If the permittee monitors any pollutant more frequently than required by this permit, 
using test procedures approved under 40 CFR 136 or as specified in this permit, the 
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permittee must include the results of this monitoring in the calculation and reporting 
of the data submitted in the DMR.  

Upon request by EPA, the permittee must submit results of any other sampling, 
regardless of the test method used. 

E. Records Contents 
Records of monitoring information must include: 

1. the date, exact place, and time of sampling or measurements; 

2. the name(s) of the individual(s) who performed the sampling or measurements; 

3. the date(s) analyses were performed; 

4. the names of the individual(s) who performed the analyses; 

5. the analytical techniques or methods used; and 

6. the results of such analyses. 

F. Retention of Records 
The permittee must retain records of all monitoring information, including, all 
calibration and maintenance records and all original strip chart recordings for 
continuous monitoring instrumentation, copies of all reports required by this permit, 
copies of DMRs, a copy of the NPDES permit, and records of all data used to 
complete the application for this permit, for a period of at least five years from the 
date of the sample, measurement, report or application.  This period may be extended 
by request of EPA or IDEQ at any time. 

G. Twenty-four Hour Notice of Noncompliance Reporting 
1. The permittee must report the following occurrences of noncompliance by 

telephone within 24 hours from the time the permittee becomes aware of the 
circumstances: 

a) any noncompliance that may endanger health or the environment; 

b) any unanticipated bypass that exceeds any effluent limitation in the permit 
(See Part IV.F., “Bypass of Treatment Facilities”); 

c) any upset that exceeds any effluent limitation in the permit  (See Part IV.G., 
“Upset Conditions”); or 

d) any violation of a maximum daily discharge limitation for applicable 
pollutants identified by Part I.B.2. 

e) any overflow prior to the treatment works over which the permittee has 
ownership or has operational control.  An overflow is any spill, release or 
diversion of municipal sewage including: 

(i) an overflow that results in a discharge to waters of the United States; 
and 
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(ii) an overflow of wastewater, including a wastewater backup into a 
building (other than a backup caused solely by a blockage or other 
malfunction in a privately owned sewer or building lateral) that does 
not reach waters of the United States. 

2. The permittee must also provide a written submission within five days of the time 
that the permittee becomes aware of any event required to be reported under 
subpart 1 above.  The written submission must contain: 

a) a description of the noncompliance and its cause; 

b) the period of noncompliance, including exact dates and times; 

c) the estimated time noncompliance is expected to continue if it has not been 
corrected; and 

d) steps taken or planned to reduce, eliminate, and prevent recurrence of the 
noncompliance. 

e) if the noncompliance involves an overflow, the written submission must 
contain: 

(i) The location of the overflow;  

(ii) The receiving water (if there is one);  

(iii) An estimate of the volume of the overflow;  

(iv) A description of the sewer system component from which the release 
occurred (e.g., manhole, constructed overflow pipe, crack in pipe);  

(v) The estimated date and time when the overflow began and stopped or 
will be stopped;  

(vi) The cause or suspected cause of the overflow;  

(vii) Steps taken or planned to reduce, eliminate, and prevent reoccurrence 
of the overflow and a schedule of major milestones for those steps;  

(viii) An estimate of the number of persons who came into contact with 
wastewater from the overflow; and 

(ix) Steps taken or planned to mitigate the impact(s) of the overflow and a 
schedule of major milestones for those steps. 

3. The Director of the Office of Compliance and Enforcement may waive the written 
report on a case-by-case basis if the oral report has been received within 24 hours 
by the NPDES Compliance Hotline in Seattle, Washington, by telephone, (206) 
553-1846. 

4. Reports must be submitted to the addresses in Part III.B (“Reporting of 
Monitoring Results”). 

H. Other Noncompliance Reporting 
The permittee must report all instances of noncompliance, not required to be reported 
within 24 hours, at the time that monitoring reports for Part III.B (“Reporting of 
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Monitoring Results”) are submitted.  The reports must contain the information listed 
in Part III.G.2 of this permit (“Twenty-four Hour Notice of Noncompliance 
Reporting”). 

I. Public Notification 
The permittee must immediately notify the public, health agencies and other affected 
entities (e.g., public water systems) of any overflow which the permittee owns or has 
operational control; or any unanticipated bypass or upset that exceeds any effluent 
limitation in the permit in accordance with the notification procedures developed in 
accordance with Part II.E. 

J. Notice of New Introduction of Toxic Pollutants 
The permittee must notify the Director of the Office of Water and Watersheds and 
IDEQ in writing of: 

1. Any new introduction of pollutants into the POTW from an indirect discharger 
which would be subject to Sections 301 or 306 of the Act if it were directly 
discharging those pollutants; and 

2. Any substantial change in the volume or character of pollutants being introduced 
into the POTW by a source introducing pollutants into the POTW at the time of 
issuance of the permit. 

3. For the purposes of this section, adequate notice must include information on: 

a) The quality and quantity of effluent to be introduced into the POTW, and 

b) Any anticipated impact of the change on the quantity or quality of effluent to 
be discharged from the POTW. 

4. The permittee must notify the Director of the Office of Water and Watersheds at 
the following address: 

US EPA Region 10 
Attn:  NPDES Permits Unit Manager 
1200 Sixth Avenue 
Suite 900 OWW-130 
Seattle, WA  98101-3140 

K. Compliance Schedules 
Reports of compliance or noncompliance with, or any progress reports on, interim 
and final requirements contained in any compliance schedule of this permit must be 
submitted no later than 14 days following each schedule date. 

IV. Compliance Responsibilities 

A. Duty to Comply 
The permittee must comply with all conditions of this permit.  Any permit 
noncompliance constitutes a violation of the Act and is grounds for enforcement 
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action, for permit termination, revocation and reissuance, or modification, or for 
denial of a permit renewal application. 

B. Penalties for Violations of Permit Conditions 
1. Civil and Administrative Penalties.  Pursuant to 40 CFR Part 19 and the Act, any 

person who violates section 301, 302, 306, 307, 308, 318 or 405 of the Act, or any 
permit condition or limitation implementing any such sections in a permit issued 
under section 402, or any requirement imposed in a pretreatment program 
approved under sections 402(a)(3) or 402(b)(8) of the Act, is subject to a civil 
penalty not to exceed the maximum amounts authorized by Section 309(d) of the 
Act and the Federal Civil Penalties Inflation Adjustment Act (28 U.S.C. § 2461 
note) as amended by the Debt Collection Improvement Act (31 U.S.C. § 3701 
note) (currently $37,500 per day for each violation). 

2. Administrative Penalties.  Any person may be assessed an administrative penalty 
by the Administrator for violating section 301, 302, 306, 307, 308, 318 or 405 of 
this Act, or any permit condition or limitation implementing any of such sections 
in a permit issued under section 402 of this Act. Pursuant to 40 CFR 19 and the 
Act, administrative penalties for Class I violations are not to exceed the maximum 
amounts authorized by Section 309(g)(2)(A) of the Act and the Federal Civil 
Penalties Inflation Adjustment Act (28 U.S.C. § 2461 note) as amended by the 
Debt Collection Improvement Act (31 U.S.C. § 3701 note) (currently $16,000 per 
violation, with the maximum amount of any Class I penalty assessed not to 
exceed $37,500). Pursuant to 40 CFR 19 and the Act, penalties for Class II 
violations are not to exceed the maximum amounts authorized by Section 
309(g)(2)(B) of the Act and the Federal Civil Penalties Inflation Adjustment Act 
(28 U.S.C. § 2461 note) as amended by the Debt Collection Improvement Act (31 
U.S.C. § 3701 note) (currently $16,000 per day for each day during which the 
violation continues, with the maximum amount of any Class II penalty not to 
exceed $177,500). 

3. Criminal Penalties: 

a) Negligent Violations.  The Act provides that any person who negligently 
violates sections 301, 302, 306, 307, 308, 318, or 405 of the Act, or any 
condition or limitation implementing any of such sections in a permit issued 
under section 402 of the Act, or any requirement imposed in a pretreatment 
program approved under section 402(a)(3) or 402(b)(8) of the Act, is subject 
to criminal penalties of $2,500 to $25,000 per day of violation, or  
imprisonment of not more than 1 year, or both. In the case of a second or 
subsequent conviction for a negligent violation, a person shall be subject to 
criminal penalties of not more than $50,000 per day of violation, or by 
imprisonment of not more than 2 years, or both. 

b) Knowing Violations.  Any person who knowingly violates such sections, or 
such conditions or limitations is subject to criminal penalties of $5,000 to 
$50,000 per day of violation, or imprisonment for not more than 3 years, or 
both. In the case of a second or subsequent conviction for a knowing 
violation, a person shall be subject to criminal penalties of not more than 
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$100,000 per day of violation, or imprisonment of not more than 6 years, or 
both. 

c) Knowing Endangerment.  Any person who knowingly violates section 301, 
302, 303, 306, 307, 308, 318 or 405 of the Act, or any permit condition or 
limitation implementing any of such sections in a permit issued under section 
402 of the Act, and who knows at that time that he thereby places another 
person in imminent danger of death or serious bodily injury, shall, upon 
conviction, be subject to a fine of not more than $250,000 or imprisonment of 
not more than 15 years, or both. In the case of a second or subsequent 
conviction for a knowing endangerment violation, a person shall be subject to 
a fine of not more than $500,000 or by imprisonment of not more than 30 
years, or both. An organization, as defined in section 309(c)(3)(B)(iii) of the 
Act, shall, upon conviction of violating the imminent danger provision, be 
subject to a fine of not more than $1,000,000 and can be fined up to 
$2,000,000 for second or subsequent convictions. 

d) False Statements.  The Act provides that any person who falsifies, tampers 
with, or knowingly renders inaccurate any monitoring device or method 
required to be maintained under this permit shall, upon conviction, be 
punished by a fine of not more than $10,000, or by imprisonment for not more 
than 2 years, or both. If a conviction of a person is for a violation committed 
after a first conviction of such person under this paragraph, punishment is a 
fine of not more than $20,000 per day of violation, or by imprisonment of not 
more than 4 years, or both.  The Act further provides that any person who 
knowingly makes any false statement, representation, or certification in any 
record or other document submitted or required to be maintained under this 
permit, including monitoring reports or reports of compliance or non-
compliance shall, upon conviction, be punished by a fine of not more than 
$10,000 per violation, or by imprisonment for not more than 6 months per 
violation, or by both. 

C. Need To Halt or Reduce Activity not a Defense 
It shall not be a defense for the permittee in an enforcement action that it would have 
been necessary to halt or reduce the permitted activity in order to maintain 
compliance with this permit. 

D. Duty to Mitigate 
The permittee must take all reasonable steps to minimize or prevent any discharge in 
violation of this permit that has a reasonable likelihood of adversely affecting human 
health or the environment. 

E. Proper Operation and Maintenance 
The permittee must at all times properly operate and maintain all facilities and 
systems of treatment and control (and related appurtenances) which are installed or 
used by the permittee to achieve compliance with the conditions of this permit.  
Proper operation and maintenance also includes adequate laboratory controls and 
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appropriate quality assurance procedures.  This provision requires the operation of 
back-up or auxiliary facilities or similar systems which are installed by the permittee 
only when the operation is necessary to achieve compliance with the conditions of the 
permit. 

F. Bypass of Treatment Facilities 
1. Bypass not exceeding limitations.  The permittee may allow any bypass to occur 

that does not cause effluent limitations to be exceeded, but only if it also is for 
essential maintenance to assure efficient operation.  These bypasses are not 
subject to the provisions of paragraphs 2 and 3 of this Part. 

2. Notice. 

a) Anticipated bypass.  If the permittee knows in advance of the need for a 
bypass, it must submit prior written notice, if possible at least 10 days before 
the date of the bypass. 

b) Unanticipated bypass.  The permittee must submit notice of an unanticipated 
bypass as required under Part III.G (“Twenty-four Hour Notice of 
Noncompliance Reporting”). 

3. Prohibition of bypass. 

a) Bypass is prohibited, and the Director of the Office of Compliance and 
Enforcement may take enforcement action against the permittee for a bypass, 
unless: 

(i) The bypass was unavoidable to prevent loss of life, personal injury, or 
severe property damage; 

(ii) There were no feasible alternatives to the bypass, such as the use of 
auxiliary treatment facilities, retention of untreated wastes, or 
maintenance during normal periods of equipment downtime.  This 
condition is not satisfied if adequate back-up equipment should have 
been installed in the exercise of reasonable engineering judgment to 
prevent a bypass that occurred during normal periods of equipment 
downtime or preventive maintenance; and 

(iii) The permittee submitted notices as required under paragraph 2 of this 
Part. 

b) The Director of the Office of Compliance and Enforcement may approve an 
anticipated bypass, after considering its adverse effects, if the Director 
determines that it will meet the three conditions listed above in paragraph 3.a. 
of this Part. 

G. Upset Conditions 
1. Effect of an upset.  An upset constitutes an affirmative defense to an action 

brought for noncompliance with such technology-based permit effluent 
limitations if the permittee meets the requirements of paragraph 2 of this Part.  No 
determination made during administrative review of claims that noncompliance 
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was caused by upset, and before an action for noncompliance, is final 
administrative action subject to judicial review. 

2. Conditions necessary for a demonstration of upset.  To establish the affirmative 
defense of upset, the permittee must demonstrate, through properly signed, 
contemporaneous operating logs, or other relevant evidence that: 

a) An upset occurred and that the permittee can identify the cause(s) of the upset; 

b) The permitted facility was at the time being properly operated; 

c) The permittee submitted notice of the upset as required under Part III.G, 
“Twenty-four Hour Notice of Noncompliance Reporting;” and 

d) The permittee complied with any remedial measures required under Part IV.D, 
“Duty to Mitigate.” 

3. Burden of proof.  In any enforcement proceeding, the permittee seeking to 
establish the occurrence of an upset has the burden of proof. 

H. Toxic Pollutants 
The permittee must comply with effluent standards or prohibitions established under 
Section 307(a) of the Act for toxic pollutants within the time provided in the 
regulations that establish those standards or prohibitions, even if the permit has not 
yet been modified to incorporate the requirement. 

I. Planned Changes 
The permittee must give written notice to the Director of the Office of Water and 
Watersheds as specified in Part III.J.4 and IDEQ as soon as possible of any planned 
physical alterations or additions to the permitted facility whenever: 

1. The alteration or addition to a permitted facility may meet one of the criteria for 
determining whether a facility is a new source as determined in 40 CFR 
122.29(b); or 

2. The alteration or addition could significantly change the nature or increase the 
quantity of pollutants discharged.  This notification applies to pollutants that are 
not subject to effluent limitations in this permit. 

3. The alteration or addition results in a significant change in the permittee’s sludge 
use or disposal practices, and such alteration, addition, or change may justify the 
application of permit conditions that are different from or absent in the existing 
permit, including notification of additional use or disposal sites not reported 
during the permit application process or not reported pursuant to an approved land 
application site. 

J. Anticipated Noncompliance 
The permittee must give written advance notice to the Director of the Office of 
Compliance and Enforcement and IDEQ of any planned changes in the permitted 
facility or activity that may result in noncompliance with this permit. 
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K. Reopener 
This permit may be reopened to include any applicable standard for sewage sludge 
use or disposal promulgated under section 405(d) of the Act.  The Director may 
modify or revoke and reissue the permit if the standard for sewage sludge use or 
disposal is more stringent than any requirements for sludge use or disposal in the 
permit, or controls a pollutant or practice not limited in the permit. 

V. General Provisions 

A. Permit Actions 
This permit may be modified, revoked and reissued, or terminated for cause as 
specified in 40 CFR 122.62, 122.64, or 124.5.  The filing of a request by the permittee 
for a permit modification, revocation and reissuance, termination, or a notification of 
planned changes or anticipated noncompliance does not stay any permit condition. 

B. Duty to Reapply 
If the permittee intends to continue an activity regulated by this permit after the 
expiration date of this permit, the permittee must apply for and obtain a new permit.  
In accordance with 40 CFR 122.21(d), and unless permission for the application to be 
submitted at a later date has been granted by the Regional Administrator, the 
permittee must submit a new application by February 1, 2017. 

C. Duty to Provide Information 
The permittee must furnish to EPA and IDEQ, within the time specified in the 
request, any information that EPA or IDEQ may request to determine whether cause 
exists for modifying, revoking and reissuing, or terminating this permit, or to 
determine compliance with this permit.  The permittee must also furnish to EPA or 
IDEQ, upon request, copies of records required to be kept by this permit. 

D. Other Information 
When the permittee becomes aware that it failed to submit any relevant facts in a 
permit application, or that it submitted incorrect information in a permit application 
or any report to EPA or IDEQ, it must promptly submit the omitted facts or corrected 
information in writing. 

E. Signatory Requirements 
All applications, reports or information submitted to EPA and IDEQ must be signed 
and certified as follows. 

1. All permit applications must be signed as follows: 

a) For a corporation:  by a responsible corporate officer. 

b) For a partnership or sole proprietorship:  by a general partner or the proprietor, 
respectively. 

c) For a municipality, state, federal, Indian tribe, or other public agency:  by 
either a principal executive officer or ranking elected official. 
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2. All reports required by the permit and other information requested by EPA or 
IDEQ must be signed by a person described above or by a duly authorized 
representative of that person.  A person is a duly authorized representative only if: 

a) The authorization is made in writing by a person described above; 

b) The authorization specifies either an individual or a position having 
responsibility for the overall operation of the regulated facility or activity, 
such as the position of plant manager, operator of a well or a well field, 
superintendent, position of equivalent responsibility, or an individual or 
position having overall responsibility for environmental matters for the 
company; and 

c) The written authorization is submitted to the Director of the Office of 
Compliance and Enforcement and IDEQ. 

3. Changes to authorization.  If an authorization under Part V.E.2 is no longer 
accurate because a different individual or position has responsibility for the 
overall operation of the facility, a new authorization satisfying the requirements of 
Part V.E.2 must be submitted to the Director of the Office of Compliance and 
Enforcement and IDEQ prior to or together with any reports, information, or 
applications to be signed by an authorized representative. 

4. Certification.  Any person signing a document under this Part must make the 
following certification: 

“I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate 
the information submitted.  Based on my inquiry of the person or persons 
who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there 
are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations.” 

F. Availability of Reports 
In accordance with 40 CFR 2, information submitted to EPA pursuant to this permit 
may be claimed as confidential by the permittee.  In accordance with the Act, permit 
applications, permits and effluent data are not considered confidential.  Any 
confidentiality claim must be asserted at the time of submission by stamping the 
words “confidential business information” on each page containing such information.  
If no claim is made at the time of submission, EPA may make the information 
available to the public without further notice to the permittee.  If a claim is asserted, 
the information will be treated in accordance with the procedures in 40 CFR 2, 
Subpart B (Public Information) and 41 Fed. Reg. 36902 through 36924 (September 1, 
1976), as amended. 
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G. Inspection and Entry 
The permittee must allow the Director of the Office of Compliance and Enforcement, 
EPA Region 10; IDEQ; or an authorized representative (including an authorized 
contractor acting as a representative of the Administrator), upon the presentation of 
credentials and other documents as may be required by law, to: 

1. Enter upon the permittee's premises where a regulated facility or activity is 
located or conducted, or where records must be kept under the conditions of this 
permit; 

2. Have access to and copy, at reasonable times, any records that must be kept under 
the conditions of this permit; 

3. Inspect at reasonable times any facilities, equipment (including monitoring and 
control equipment), practices, or operations regulated or required under this 
permit; and 

4. Sample or monitor at reasonable times, for the purpose of assuring permit 
compliance or as otherwise authorized by the Act, any substances or parameters at 
any location. 

H. Property Rights 
The issuance of this permit does not convey any property rights of any sort, or any 
exclusive privileges, nor does it authorize any injury to persons or property or 
invasion of other private rights, nor any infringement of federal, tribal, state or local 
laws or regulations. 

I. Transfers 
This permit is not transferable to any person except after written notice to the Director 
of the Office of Water and Watersheds as specified in part III.J.4.  The Director may 
require modification or revocation and reissuance of the permit to change the name of 
the permittee and incorporate such other requirements as may be necessary under the 
Act.  (See 40 CFR 122.61; in some cases, modification or revocation and reissuance 
is mandatory). 

J. State Laws 
Nothing in this permit shall be construed to preclude the institution of any legal action 
or relieve the permittee from any responsibilities, liabilities, or penalties established 
pursuant to any applicable state law or regulation under authority preserved by 
Section 510 of the Act. 

VI. Definitions 
1. “Act” means the Clean Water Act. 

2. “Administrator” means the Administrator of the EPA, or an authorized 
representative. 

3. “Average monthly discharge limitation” means the highest allowable average of 
“daily discharges” over a calendar month, calculated as the sum of all “daily 
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discharges” measured during a calendar month divided by the number of “daily 
discharges” measured during that month. 

4. “Average weekly discharge limitation” means the highest allowable average of 
“daily discharges” over a calendar week, calculated as the sum of all “daily 
discharges” measured during a calendar week divided by the number of “daily 
discharges” measured during that week. 

5. “Bypass” means the intentional diversion of waste streams from any portion of a 
treatment facility. 

6. “Chronic toxic unit” (“TUc”) is a measure of chronic toxicity.  TUc is the 
reciprocal of the effluent concentration that causes no observable effect on the test 
organisms by the end of the chronic exposure period (i.e., 100/“NOEC”). 

7. “Composite” - see “24-hour composite”. 

8. “Daily discharge” means the discharge of a pollutant measured during a calendar 
day or any 24-hour period that reasonably represents the calendar day for 
purposes of sampling.  For pollutants with limitations expressed in units of mass, 
the “daily discharge” is calculated as the total mass of the pollutant discharged 
over the day.  For pollutants with limitations expressed in other units of 
measurement, the “daily discharge” is calculated as the average measurement of 
the pollutant over the day. 

9. “Director of the Office of Compliance and Enforcement” means the Director of 
the Office of Compliance and Enforcement, EPA Region 10, or an authorized 
representative. 

10. “Director of the Office of Water and Watersheds” means the Director of the 
Office of Water and Watersheds, EPA Region 10, or an authorized representative. 

11. “DMR” means discharge monitoring report. 

12. “EPA” means the United States Environmental Protection Agency. 

13. “Geometric Mean” means the nth

14. “Grab” sample is an individual sample collected over a period of time not 
exceeding 15 minutes. 

 root of a product of n factors, or the 
antilogarithm of the arithmetic mean of the logarithms of the individual sample 
values. 

15. “IDEQ” means the Idaho Department of Environmental Quality. 

16. “Inhibition concentration”, IC, is a point estimate of the toxicant concentration 
that causes a given percent reduction (p) in a non-quantal biological measurement 
(e.g., reproduction or growth) calculated from a continuous model (e.g., 
Interpolation Method). 

17. “Interference” is defined in 40 CFR 403.3. 

18. “LC50” means the concentration of toxicant (e.g., effluent) which is lethal to 50 
percent of the test organisms exposed in the time period prescribed by the test. 
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19. “Maximum daily discharge limitation” means the highest allowable “daily 
discharge.” 

20. “Method Detection Limit (MDL)” means the minimum concentration of a 
substance (analyte) that can be measured and reported with 99 percent confidence 
that the analyte concentration is greater than zero and is determined from analysis 
of a sample in a given matrix containing the analyte. 

21. “Minimum Level (ML)” means the concentration at which the entire analytical 
system must give a recognizable signal and an acceptable calibration point.  The 
ML is the concentration in a sample that is equivalent to the concentration of the 
lowest calibration standard analyzed by a specific analytical procedure, assuming 
that all the method-specified sample weights, volumes and processing steps have 
been followed. 

22. “NOEC” means no observed effect concentration.  The NOEC is the highest 
concentration of toxicant (e.g., effluent) to which organisms are exposed in a 
chronic toxicity test [full life-cycle or partial life-cycle (short term) test], that 
causes no observable adverse effects on the test organisms (i.e., the highest 
concentration of effluent in which the values for the observed responses are not 
statistically significantly different from the controls). 

23. “NPDES” means National Pollutant Discharge Elimination System, the national 
program for issuing, modifying, revoking and reissuing, terminating, monitoring 
and enforcing permits . . . under sections 307, 402, 318, and 405 of the CWA. 

24. “Pass Through” means a Discharge which exits the POTW into waters of the 
United States in quantities or concentrations which, alone or in conjunction with a 
discharge or discharges from other sources, is a cause of a violation of any 
requirement of the POTW's NPDES permit (including an increase in the 
magnitude or duration of a violation). 

25. “QA/QC” means quality assurance/quality control. 

26. “Regional Administrator” means the Regional Administrator of Region 10 of the 
EPA, or the authorized representative of the Regional Administrator. 

27. “Severe property damage” means substantial physical damage to property, 
damage to the treatment facilities which causes them to become inoperable, or 
substantial and permanent loss of natural resources which can reasonably be 
expected to occur in the absence of a bypass.  Severe property damage does not 
mean economic loss caused by delays in production. 

28. “Upset” means an exceptional incident in which there is unintentional and 
temporary noncompliance with technology-based permit effluent limitations 
because of factors beyond the reasonable control of the permittee.  An upset does 
not include noncompliance to the extent caused by operational error, improperly 
designed treatment facilities, inadequate treatment facilities, lack of preventive 
maintenance, or careless or improper operation. 

29. “24-hour composite” sample means a combination of at least 8 discrete sample 
aliquots of at least 100 milliliters, collected over periodic intervals from the same 
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location, during the operating hours of a facility over a 24 hour period.  The 
composite must be flow proportional.  The sample aliquots must be collected and 
stored in accordance with procedures prescribed in the most recent edition of 
Standard Methods for the Examination of Water and Wastewater. 


