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TECHNICAL MEMORANDUM 
 
DATE: February 6, 2023 Project No.: 1001-50-21-03 
   SENT VIA: EMAIL 
 
TO: Sarah Jo Chaplen, General Manager, Oak Lodge Water Services 
 
CC: Scott Duren, PE, Water Systems Consulting  
 Art Molseed, PE, Brown & Caldwell 
 
FROM: Raj Kapur, Engineering Manager 
 
REVIEWED BY: Walter Meyer, PE, RCE 22399 
 
SUBJECT: Regulatory Framework 
 

This Technical Memorandum (TM) presents regulatory framework for the Sanitary Sewer Master Plan for 
the Oak Lodge Water Services (OLWS) Water Reclamation Facility (WRF). The regulatory framework along 
with current requirements and potential longer-term requirements that may be implemented during the 
planning period are presented in the TM. 

1.0 FRAMEWORK 

Oregon Department of Environmental Quality (DEQ) establishes and enforces water quality standards that 
ensure the protection of the beneficial uses of the Willamette River. Discharges from wastewater 
treatment plants are regulated by the National Pollutant Discharge Elimination System (NPDES) 
requirements in the federal Clean Water Act. All discharges of treated wastewater to a receiving stream 
must obtain and comply with the conditions of an NPDES permit. In Oregon, the Environmental Protection 
Agency (EPA) has delegated the implementation of the NPDES permit program to DEQ; EPA provides an 
oversight role in the implementation of the NPDES permit program. 

1.1 Beneficial Uses 

To assist in the development of water quality standards, a list of beneficial uses is established for each 
water body in the state. Oregon Administrative Rule (OAR) 340-041-0340 lists the beneficial uses for the 
Willamette River in the vicinity of the OLWS WRF (Table 1). 
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Table 1. Designated Beneficial Uses for the Willamette River  
from the Mouth to the Willamette Falls 

Beneficial Uses 

Public Domestic Water Supply(a) 

Private Domestic Water Supply(a) 

Industrial Water Supply 

Irrigation 

Livestock Watering 

Fish & Aquatic Life  

Wildlife & Hunting 

Fishing 

Boating 

Water Contact Recreation 

Aesthetic Quality 

Hydro Power 

Commercial Navigation & Transportation 
(a) With adequate pretreatment (filtration & disinfection) and natural quality to meet drinking water standards. Source: OAR 340-041-0340. 

 

1.2 Oregon Administrative Rules for Wastewater Treatment 

The state surface water quality and waste treatment standards for the Willamette Basin are detailed in 
the following sections of the Oregon Administrative Rules (OARs): 

• OAR 340-041-0004 lists policies and guidelines applicable to all basins. DEQ’s policy of 
antidegradation of surface waters is set forth in this section.  

• OAR 340-041-0007 through 340-041-0036 describes the standards that are applicable to all 
basins. 

• OAR 340-041-0340 through 340-041-0345 contain requirements specific to the Willamette 
Basin including beneficial uses, approved Total Maximum Daily Loads (TMDLs) in the basin, 
and water quality standards and policies. 

The surface water quality and waste treatment standards in the OARs are viewed as minimum 
requirements. Additional, more stringent limits developed either through the TMDL process or a water 
quality analysis for the renewal of the NPDES permit would supersede the basin standards.  

1.3 Integrated Report and 303(d) Listing 

Section 305(b) of the federal Clean Water Act requires states to develop a status report on the quality of 
its surface waters. Section 303(d) of the federal Clean Water Act requires states to develop a list of 
impaired streams (i.e., streams that do not meet water quality standards). DEQ recently completed the 
2022 Integrated Report that meets both objectives of the federal Clean Water Act. The 2022 Integrated 
Report was approved by EPA on September 2, 2022.  

The Integrated Report categorizes all assessed waterbodies. Waterbodies in Category 4A represent the 
pollutants for which TMDLs have been completed. For the segment of the Willamette River where the 

https://www.oregon.gov/deq/wq/Pages/proposedIR.aspx
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OLWS WRF discharges, TMDLs have been completed for 2,3,7,8-TCDD (dioxin), methylmercury, and 
bacteria. A discussion of the TMDLs is presented in the next section.  

Waterbodies in Category 5 constitute the 303(d) list and require the development of a TMDL to address 
impairments of water quality standards. The 303(d) listings provide an insight to new TMDLs that may be 
developed in the Willamette River Basin. The assessment unit where the OLWS WRF discharges is the 
segment of the Willamette River from the confluence of the Clackamas River to Johnson Creek. Johnson 
Creek to the confluence with the Columbia River is the segment of the Willamette River immediately 
downstream of the OLWS WRF discharge. Category 5 listings in the 2022 Integrated Report for these 
segments of the Willamette River are listed below:  

Table 2. 2022 Integrated Report for the Willamette River:  

Category 5 Listings 

Segment Pollutant 

Clackamas River to Johnson Creek  

(Assessment Unit ID: OR_SR_1709001201_88_104019) 

Biocriteria 

Temperature 

Cyanide 

Ethylbenzene 

Hexachlorobenzene 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Legacy Pollutants: aldrin, DDE 4,4’, DDT 4,4’, 
dieldrin, Polychlorinated Biphenyls (PCBs) 

Johnson Creek to the Columbia River 

(Assessment Unit ID: OR_SR_1709001202_88_104175) 

Biocriteria 

Harmful algal blooms 

Temperature 

Dissolved oxygen 

Cyanide 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Legacy Pollutants: aldrin, DDE 4,4’, dieldrin, 
Polychlorinated Biphenyls (PCBs) 

 

The segment of the Willamette River where the OLWS discharges is listed for biocriteria; the segment of 
the Willamette River immediately downstream is listed for both biocriteria and harmful algal blooms. In 
its 2022 Integrated Report frequently asked questions, DEQ noted the following regarding these listings:  

In most cases, DEQ does not have information regarding the specific pollutant(s) of 
concern that is responsible for the algal blooms, biocriteria impacts, etc. Often the stressor 
is not known until a TMDL is developed, which will identify the cause of the impairment, 
including linking a pollutant to the water quality condition. The TMDL will identify the 
pollutant of concern for the impairments and derive the wasteload allocations for the 
relevant pollutants from discharging facilities. When a permit is developed prior to having 
the pollutant(s) of concern identified, no reasonable potential analysis can be conducted. 
However, when DEQ undertakes a revision of a permit and has information related to the 

https://www.oregon.gov/deq/wq/Documents/IR2022-FAQ.pdf
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pollutant of concern that is relevant to the facility, DEQ may include monitoring or other 
appropriate requirements in the permit. 

DEQ does not plan to conduct a reasonable potential analysis and establish effluent limits based on the 
listings for biocriteria and harmful algal blooms. DEQ plans to develop a TMDL to identify the stressor(s) 
that are the cause of the water quality impairments. DEQ has not established a time frame for developing 
a TMDL to address these impairments.  

DEQ developed a temperature TMDL for the mainstem Willamette River in 2006 based on the natural 
conditions criteria. Since the development of the TMDLs, the natural conditions criteria have been set 
aside by court action. Additionally, DEQ has been ordered to update the TMDLs that were based on the 
natural conditions criteria. The Willamette Temperature TMDL is being updated in phases. The schedule 
for updating the TMDL for the mainstem Willamette River is slated to be submitted to EPA for approval 
by February 2025.  

This segment of the Willamette River is listed for cyanide, ethylbenzene, and hexachlorobenzene. Cyanide 
and hexachlorobenzene were listed in 2010; and ethylbenzene was listed in 2012. These listing were based 
on limited data (one sample) and predate the more rigorous approach that DEQ adopted in its 
methodology document as part of its 2018/20 Integrated Report. However, absent additional data, the 
older listings continue to remain on the 303(d) list. 

Currently, DEQ does not have plans to develop TMDLs for the legacy pollutants (i.e., aldrin, DDE 4,4’, 
DDT 4,4’, dieldrin, and PCBs) and PAHs. Permit limits are not anticipated for these pollutants, but DEQ 
has included monitoring requirements to characterize effluent concentrations of these pollutants in 
municipal wastewater discharges. 

1.4 Total Daily Maximum Loads 

The Clean Water Act requires DEQ to establish TMDLs and corresponding waste load allocations for all water 
bodies on the 303 (d) list. The TMDLs include waste load allocations and other requirements that apply to 
the OLWS WRF. Table 3 presents the TMDLs that have been developed for the Willamette River basin.  

Table 3. Willamette River Basin TMDLs 

Parameters (1991) Parameters (2006) Parameters (2021) 

2,3,7,8-TCDD (dioxin) 

Bacteria  

Mercury (reissued) Temperature 

Mercury 

 

The following is a brief discussion of the TMDLs that apply to the Willamette River and the implications of 
the TMDL on the OLWS WRF discharge: 

• 2,3,7,8-TCDD (dioxin) – EPA developed a TMDL for dioxin in 1991. The TMDL defined waste 
load allocations for pulp and paper mills in the Columbia River Basin. Municipal wastewater 
treatment facilities are not impacted by the TMDL. 

• E. coli Bacteria — To address elevated bacteria levels in surface waters, DEQ developed a 
TMDL for E. coli bacteria. The TMDL includes allocations for municipal stormwater, 
wastewater, and non-point sources (e.g., agriculture). The TMDL wasteload allocations for 
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wastewater treatment facilities are the same as the water quality criteria for E. coli bacteria 
that are typically included in municipal wastewater permits as effluent limits. Thus, the 
TMDL does not establish any additional requirements for the OLWS WRF discharge. 

• Mercury — In February 2021, U.S. EPA issued the final Willamette Basin Mercury TMDL. The 
TMDL notes that the predominant source of mercury in the basin is from atmospheric 
deposition. The mercury in air originates from national and global sources. Once mercury is 
deposited on the landscape, the major pathways to streams are surface runoff and erosion 
of sediment-bound mercury in soils. The TMDL estimated that municipal wastewater 
treatment facilities contribute about 1% of the mercury load to the Willamette River basin. 
As a result of their minimal contribution, the TMDL utilizes a management practice-based 
approach to reduce mercury levels from municipal treatment facilities.  

• Temperature – As noted above, DEQ was ordered to update the temperature TMDLs that 
were based on the natural conditions criteria. Until the temperature TMDLs are updated, 
DEQ’s procedure is to include the more stringent of the wasteload allocations from the 2006 
TMDL or thermal load limits based on the application of the biologically based numeric 
criteria “after mixing with either twenty-five (25) percent of the stream flow, or the 
temperature mixing zone, whichever is more restrictive”. [OAR 340-041-0028(12)(b)(A)]. For 
the OLWS WRF, the TMDL waste load allocations are more stringent than thermal load limits 
based on the application of the biologically based numeric criteria.  

2.0 2022 NPDES Permit 

The OLWS WRF discharges to the Willamette River at River Mile 20.1 just upstream of the BNSF Railroad 
Bridge. The following is a discussion of the NPDES Permit that applies to the OLWS WRF discharge. 

2.1 Permit Limits  

The NPDES permit for the OLWS WRF was recently issued by DEQ with an effective date of May 1, 2022, 
and an expiration date of March 31, 2027. The permit renewal application is due at least 180 days before 
the expiration date of the permit (i.e., October 3, 2026).  

Table 4 presents the permit limits that apply during the dry season, wet season and year-round basis.  
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Table 4. NPDES Permit Limits  

Parameter 
Monthly Average, 

mg/L 
Weekly Average, 

mg/L 

Monthly 
Average, 

lb/day 

Weekly 
Average, 

lb/day 

Daily 
Maximum, 

lbs 

May 1 – October 31 (Dry Season) 

CBOD5  10 15 490(a) 740 980 

TSS 10 15 490(a) 740 980 

November 1 – April 30 (Wet Season) 

BOD5 30 45 2600(b) 3900 5200 

TSS 30 45 2600(b) 3900 5200 

Other Parameters Limitations 

E. coli Bacteria (year-round) 
Shall not exceed 126 organisms per 100 ml monthly geometric mean. 
No single sample shall exceed 406 organisms per 100 ml. 

pH (year-round) Shall be within the range of 6.0-9.0  

CBOD5/BOD5 Percent Removal  

(year-round) 
Shall not be less than 85 percent monthly average 

TSS Percent Removal  

(year-round) 
Shall not be less than 85 percent monthly average 

Excess Thermal Load Limit (ETLL)  

(June 1 – September 30) 

Option A: 47 million kcal/day (7-day rolling average) 

Option B: (0.001686 x Qr) + 32.3 million kcal/day (7-day rolling 
average) 

(a) Dry season mass load limits for CBOD5 and TSS based on average dry weather design flow of 5.9 MGD and rounded to two 
significant figures. 

(b) Wet season mass load limits for BOD5 and TSS based on an average wet weather design flow of 10.5 MGD and rounded to two 
significant figures. 

 

The previous NPDES permit for the OLWS WRF was issued in 2004. The 2004 NPDES permit specified dry 
season limits for CBOD5 of 15 mg/L as a monthly average and 25 mg//L as a weekly average; TSS limits 
were 20 mg/L as a monthly average and 30 mg/L as a weekly average. These limits were updated in the 
2022 NPDES permit in accordance with OAR 340-041-0061(3)(c), which states the following:  

Wherever minimum design criteria for waste treatment and control facilities set forth in 
this plan are more stringent than applicable federal standards and treatment levels 
currently being provided, upgrading to the more stringent requirements will be deferred 
until it is necessary to expand or otherwise modify or replace the existing treatment 
facilities. Such deferral will be acknowledged in the permit for the source. 

With the recent upgrades to the WRF, the 2022 NPDES permit includes more stringent CBOD5 and TSS 
concentration limits of 10 mg/L as a monthly average and 15 mg/L as a weekly average during the dry 
season. The updated CBOD5 and TSS concentration limits in the 2022 NPDES permit are based on the 
“Minimum Design Criteria for Treatment and Control of Sewage Wastes” for the Willamette River basin 
(OAR 340-041-0345). Dry season mass load limits for CBOD5 and TSS reflect the average dry weather 
design flow of the upgraded OLWS WRF (i.e., 5.9 MGD). 



TM – Oak Lodge Water Services 
February 6, 2023 
Page 7 

 

 
 P-C-1001-50-21-01 WP-TM – REG FRAMEWORK 

 

There is no change in the wet season concentrations limits for BOD5 and TSS. Wet season mass load limits 
for BOD5 and TSS are higher than in the 2004 NPDES permit and reflect the higher average wet weather 
design flow of the upgraded WRF (i.e., 10.5 MGD). 

The 2004 NPDES permit also included a waiver of the daily mass load limit when flows to the facility 
exceeded twice the average dry weather design flow. For facilities that have expanded average dry 
weather treatment capacity after 1992, the daily mass load limit waiver is no longer available. Accordingly, 
the 2022 NPDES permit does not include the waiver of the daily mass load limit. Since OLWS was able to 
secure a mass load increase for the wet season based on the expanded capacity of the WRF, the removal 
of the daily mass load limit waiver will likely be limited. 

The 2022 NPDES permit includes effluent limits for E. coli bacteria, pH, and percent removal for 
CBOD5/BOD5 and TSS. These limits are either based on federal secondary treatment standards (pH and 
percent removal) or water quality criteria (E. coli bacteria). No changes are expected to these 
requirements in the near-term.  

2.2 Temperature 

As noted above, DEQ’s procedure is to include the more stringent of the wasteload allocations from the 
2006 Willamette Temperature TMDL or thermal load limits based on the application of the biologically 
based numeric criteria until the TMDL is updated. For the OLWS WRF, the 2006 TMDL waste load 
allocations are more stringent than thermal load limits based on the application of the biologically based 
numeric criteria. Thus, the 2022 NPDES permit also includes effluent limits for temperature in the form of 
an excess thermal load limit from the 2006 Willamette Temperature TMDL. The excess thermal load limits 
apply from June 1 – September 30 of each year. 

OLWS can use two options to demonstrate compliance with the excess thermal load limits - Option A, 
which includes a static excess thermal load limit or Option B, which enables the calculation of excess 
thermal load limits based on Willamette River flow. With the static Option A limit, OLWS was granted a 
portion of the TMDL reserve capacity which equated to 1.127 times the TMDL waste load allocation in 
addition to the allocation in the TMDL. With the inclusion of the reserve capacity, the static thermal load 
(Option A) is higher for most dry season flow conditions (Figure 1). Only when Willamette River flows as 
measured at Portland are greater than 8720 cfs is it more advantageous to use Option B for defining 
excess thermal load limits.  
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Figure 1. Excess Thermal Load Limits vs. Willamette River Flow 

Temperature and excess thermal loads over six summers (June 2016 to September 2021) were reviewed. 
Figure 2 presents effluent temperature data, excess thermal loads, and the excess thermal load limit from 
June to September of each year from 2016 – 2021. It should be noted that the excess thermal load limits 
were not incorporated into the NPDES permit until 2022 but were reviewed as an indication of future 
performance and the ability of the WRF to comply with these requirements. 

 

Figure 2. Effluent Temperature and Excess Thermal Load (2016 – 2021) 

Over this period, the WRF would have consistently met the excess thermal load limits. Note that effluent 
temperature from August 6 – 31, 2018 were near or above 25 °C; this resulted in excess thermal loads in 
the range of 34 million kcal/day to 41.6 million kcal/day during this period. Temperatures immediately 
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before and after this period were several degrees C cooler. Temperature data that led to the higher excess 
thermal load in August 2018 may not be representative of discharge characteristics. More recent data 
including data from 2021 during the heat dome conditions suggest that the discharge should be able to 
meet thermal load limits during the 5-year NPDES permit cycle.  

There is uncertainty regarding the excess thermal load limits in the longer-term. As noted above, DEQ is 
updating the temperature TMDL for the Willamette River to reflect the removal of the natural conditions 
provision in the water quality standard for temperature. This may result in changes to the excess thermal 
load limit particularly the reserve capacity that was allocated to the OLWS WRF.  

2.3 Mixing Zones 

The OLWS WRF has two outfalls. Outfall 001 is the primary outfall with an 18-port diffuser and Outfall 
001A is a wet weather outfall with a 4-port diffuser that is expected to be used only during extreme flow 
events. A mixing zone study was conducted in 2017 that documented environmental conditions, mixing 
characteristics and resulting dilutions at the two outfalls. The mixing zone dimensions of the primary 
outfall were revised based on the study. The applicable water quality standard, the stream flow statistic, 
and the resulting dilutions at the Zone of Immediate Dilution (ZID) and the Regulatory Mixing Zone (RMZ) 
are presented in Table 5. 

Table 5. Mixing Zone Dilution 

Outfall 
Water Quality 

Standard 
Stream Flow 

Statistic 
Zone of Immediate 

(ZID) Dilution 
Regulatory Mixing 

Zone (RMZ) Dilution 

Outfall 001 

Aquatic Life (acute) 
1Q10 

(6,108 cfs) 
108 N/A 

Aquatic Life 
(chronic) 

7Q10 

(6,146 cfs) 
N/A 457 

Human Health 
(non-carcinogen) 

30Q5 

(7,431 cfs) 
N/A 380 

Human Health 
(carcinogen) 

Harmonic mean 

(16,966 cfs) 
N/A 778 

Outfall 001 and 
001A 

Aquatic Life (acute) 
100-year flood 
(375,000 cfs) 

Outfall 001: 32 

Outfall 001A: 9 
N/A 

Aquatic Life 
(chronic) 

100-year flood 
(375,000 cfs) 

N/A 
Outfall 001: 158 

Outfall 001A: 44 

 

The mixing zone provisions in the Oregon Administrative Rules include requirements regarding thermal 
plumes [OAR 340-041-0053(2)(d)]. These include provisions for protection of salmonid spawning areas, 
acute impairment, thermal shock, and migration blockage. In the NPDES Permit Renewal Fact Sheet 
(Section 3.3.6.2), DEQ concluded that there are no salmonid spawning areas near the discharge from the 
OLWS WRF; the discharge temperatures are well below 32 °C and will not result in acute impairment; the 
discharge does not cause thermal shock; and does not result in a migration blockage. No additional 
requirements were included in the 2022 NPDES permit based on the thermal plume criteria.  
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2.4 Toxicity (Reasonable Potential Analysis) 

The results of the mixing zone study were used by DEQ for conducting a reasonable potential analysis 
(RPA) for the 2022 NPDES permit renewal. The RPA is the process that DEQ uses to determine whether 
the discharge meets water quality criteria. If the results of the RPA show that the discharge has potential 
to exceed water quality criteria at the dilutions that occur at the ZID and RMZ, effluent limits are 
established to ensure compliance with water quality criteria.  

DEQ conducted an RPA to determine compliance with water quality criteria for ammonia, metals, cyanide, 
and priority pollutant organics. The following is a discussion of the results of the RPA. 

Ammonia: The water quality criteria for ammonia are dependent on pH, temperature and alkalinity. The 
2022 NPDES permit used a maximum effluent ammonia concentration of 15.6 mg/L recorded between 
2016 – 2021 in the analysis. The analysis concluded that the discharge does not have reasonable potential 
to exceed water quality criteria for ammonia at the defined ZID and RMZ. Using the DEQ input values, an 
additional analysis was conducted using a higher effluent ammonia concentration of 30 mg/L (Figure 3).  

 

Figure 3. Reasonable Potential Analysis with Effluent Ammonia Concentration of 30 mg/L 

Facility Name:
*

DEQ File Number:
Yes 108

457

380

Stream Flow: 7Q10 CFS na Fresh

Stream Flow: 30Q5 CFS na

Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na

% dilution at MZ % 25%

Calculated Dilution Factors

Dilution @ ZID na

KEY:
-- Intermediate calc.s Dilution @ MZ (7Q10) na

*          Enter data here -- Calculated results Dilution @ MZ (30Q5) na %'ile 99%

%'ile 95%

Inputs Outputs
ZID MZ (7Q10)MZ (30Q5) ZID MZ (7Q10) MZ (30Q5)

Dilution Factors 108.0 457.0 380.0 Upstream

pKa 6.4 6.4 6.4

Upstream Characterization Acute Chronic Ionization Fraction 1.0 1.0 1.0

Temperature deg. C 23.8 23.8 Total Inorganic Carbonmg/L CaCO3 28.6 28.6 28.6

pH 8 8

Alkalinity mg/L CaCO3 28 28 Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.8 0.8 0.8

Temperature deg. C 23.4 23.4 Total Inorganic Carbonmg/L CaCO3 78.6 78.6 78.6

pH 7 7

Alkalinity mg/L CaCO3 64 64 Mixing Zone

Temperature deg. C 23.8 23.8 23.8

Alkalinity mg/L CaCO3 28.3 28.1 28.1

Total Inorganic Carbonmg/L CaCO3 29.1 28.8 28.8

pKa 6.4 6.4 6.4

pH 7.9 8.0 8.0

Salinity ppt -- --

mg/l Default=0.6 mg/l (Yes/No) mg/l mg/l mg/l mg/l mg/l mg/L mg/l mg/l

217 30 0.6 30.0 Yes 0.0499 0.33 0.12 0.13 3.28 1.57 0.6

-- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO NO

-- -- --

-- --

Ammonia (Freshwater Salmonids)

Ammonia (Freshwater, Salmonids absent)
Ammonia (Salt Water)

Permit Writer Name:

Outfall Number: 1

Permit Writer Name:

Please complete the following General Facility Information

2. Do I have dilution values from a mixing 

zone study? (Yes/No)

1.  Enter Facility Design Flow (MGD)
4.  If answered "Yes" to Question 2 , then fill in 

dilution factors from mixing zone study

Dilution @ ZID (from study)

3. If answered "No" to Question 2 , then fill 

in the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

5. Is the receiving waterbody fresh or salt water? 

(Fresh/Salt)
6. If answered "Salt " to Question 5 , then enter 

salinity (ppt)

Date of RPA Run: 9/14/2022

RPA Run Notes: Effluent ammonia concentration of 30 mg/L

RPA Run Information

Oak Lodge Water Services

DEQ File Number:

Yes

Ammonia (Freshwater Salmonids)

Ammonia (Freshwater, Salmonids absent)

*Calculation of pH of a mixture of two flows based on the procedure in EPA's 

DESCON program (EPA, 1988. Technical Guidance on Supplementary Stream 

Design Conditions for Steady State Modeling.  USEPA Office of Water, 

Confidence Level

Probability Basis

Chronic  

Calc.  

(7Q10)

WQ CRITERIA

7.  Are Salmonid present?  (Yes/No) (Mussels 

presumed present)

8. Please enter statistical Confidence and  

Probablity values (note: defaults already entered)

Pollutant Parameter
# of 

Samples

Highest 

Effluent 

Conc. 

Coefficent 

of Variation

Est. Maximum 

Effluent Conc.

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(30Q5)

Max Total 

Conc. at 

RMZ (7Q10)

RP at end of pipe? 

Is there Reasonable Potential to Exceed? (Yes/No)

Reasonable Potential Analysis

Dilution Calculations

Pollutant Parameter

Acute 

CMC

Chronic Calc.  

(4-day avg.)

Chronic  

Calc.  (30 

day avg.)

Identify Pollutants of Concern Determine In-Stream Conc.

Ammonia (Salt Water)

Det. Reasonable Potential

**  Selection of acute alkalinity %ile is based on pH of effluent vs ambient.  

For the chronic criteria, average alkalinity values are used.
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The results of this analysis also do not show reasonable potential to exceed water quality criteria for 
ammonia. Thus, it is unlikely that toxicity-based effluent limits for ammonia would be established during 
the planning period based on the current water quality criteria, and the dilution at the ZID and RMZ. 

Metals (except copper and aluminum) and Cyanide: Data collected in 2015 and 2016 were used in the 
RPA for the 2022 NPDES permit renewal. The analysis concluded that the discharge does not have 
reasonable potential to exceed water quality criteria for metals and cyanide at the defined ZID and RMZ. 
Based on the current water quality criteria for metals and cyanide, and the dilution at the ZID and RMZ, it 
is unlikely that the toxicity-based effluent limits for metals and cyanide would be established during the 
planning period. 

Copper: In 2017, Oregon adopted water quality criteria for copper based on the application of the biotic 
ligand model (BLM), a bioavailability model. The BLM calculates applicable acute and chronic water quality 
criteria based on 10 water quality parameters including dissolved organic carbon, pH, temperature, 
alkalinity and several anions and cations in the effluent and receiving stream. Concurrent, site-specific 
effluent and receiving stream data were not available. DEQ used available effluent and receiving stream 
data for the analysis and concluded that the results “do not indicate any immediate concerns for the 
discharge from the WRF.” Thus, effluent limits for copper were not deemed to be necessary.  

The analysis also notes that “the lack of data did not allow DEQ to fully assess reasonable potential.” The 
2022 NPDES permit includes monitoring requirements to obtain sufficient data during the next permit 
cycle to conduct a more thorough reasonable potential analysis. The 2022 NPDES permit requires the 
collection of data for a 24-month period from January 2025 onwards. It is unlikely that additional copper 
BLM data will lead to a different conclusion. For planning purposes, it can be assumed that additional 
treatment for copper will not be necessary.  

Aluminum: In December 2020, EPA issued a rule establishing aquatic life criteria for aluminum applicable 
to Oregon. The water quality criteria for aluminum are dependent on dissolved organic carbon, pH, and 
hardness data in the effluent and receiving stream. Due to lack of data, DEQ did not make a conclusive 
finding regarding aluminum. As such, the 2022 NPDES permit requires the collection of aluminum data 
along with copper for a 24-month period from January 2025 onwards. Conventional secondary treatment 
facilities such as the OLWS WRF that do not use alum for nutrient removal will likely not have reasonable 
potential to exceed the water quality criteria for aluminum. For planning purposes, it can be assumed that 
additional treatment for aluminum will not be necessary. 

Priority Pollutant Organics: Priority pollutant organic compounds include volatile organic compounds, 
acid-extractable compounds, base-neutral compounds, and pesticides. DEQ used data collected in 2015 
and 2016 for conducting the RPA. The RPA concluded that the discharge from the OLWS WRF “did not 
result in any priority pollutant organics exceeding water quality standards either at the end-of-pipe or 
regulatory mixing zones”. For planning purposes, it can be assumed that additional treatment for priority 
pollutant organic compounds will not be necessary. 

2.5 Mercury Minimization Plan 

As noted above, the Willamette Basin Mercury TMDL utilizes a management practice-based approach to 
reduce mercury levels from municipal treatment facilities. The 2022 NPDES permit includes a requirement 
to submit a Mercury Minimization Plan by May 15, 2024. Oregon Association of Clean Water Agencies 
(ACWA) has developed a template for preparing an MMP. This template has undergone review by DEQ so 
there is greater assurance that utilization and adherence to the template will result in an approvable plan.  
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2.6 Solids Management 

OLWS land applies biosolids for beneficial use. The 2022 NPDES Permit specifies the land application 
requirements for biosolids. The biosolids management plan was recently updated and approved by DEQ 
as part of the NPDES permit renewal. Solids are aerobically digested to meet 40 CFR Part 503 Class B 
biosolids requirements. The biosolids are then dewatered by a belt filter press and then transported to 
land application sites at Madison Farms in Umatilla County. 

3.0 Developing Regulatory Issues 

The following is a discussion of regulatory issues that OLWS should continue to monitor. These issues are 
still in the development stage and additional requirements may be incorporated into NPDES permit upon 
renewal. 

• PFAS (Per and Poly fluoroalkyl Substances)— EPA has issued a roadmap that identifies 
several actions that it plans to take over three years (2021 – 2024) to address the risk posed 
by these chemicals. NPDES permit-related actions include establishing monitoring 
requirements, restricting PFAS discharges from industrial sources, publishing recommended 
ambient water quality criteria for PFAS, and finalizing risk assessments for two of the PFAS 
compounds of concern (PFOA and PFOS) in biosolids. Future restrictions could affect the 
land application of biosolids. Refer to the EPA PFAS Road Map for additional details 
regarding the planned actions and timeframes. 

• Coliphage criteria — In 2015, EPA published a review of coliphages as a possible indicator of 
fecal contamination for surface waters. While EPA has not published draft coliphage criteria 
and to date, has not defined a schedule for publishing draft coliphage criteria, this topic is 
often listed as an EPA priority (Recreational Water Quality Criteria and Methods | US EPA).  

While the development and incorporation of effluent limits based on coliphage criteria is 
still several years away, OLWS should consider the effect of the application of the coliphage 
criteria on disinfection technology used at the WRF as part of its planning process. 

• Nutrients: Nutrients are a key issue at the state and national level. As noted above, the 
segment of the Willamette River that the WRF discharges is listed on the 303(d) list for 
biocriteria; the segment of the Willamette River immediately downstream is listed for both 
biocriteria and harmful algal blooms. 

The listings for biocriteria in the segment where the OLWS WRF discharges and the listings 
for biocriteria, harmful algal blooms and dissolved oxygen in the segment of the Willamette 
River immediately downstream of the OLWS discharge is likely related to nutrient loading to 
the Willamette River basin. DEQ has not evaluated the conditions in the river to determine if 
the river is either nitrogen or phosphorous limited. However, upstream tributaries have 
been found to be phosphorous limited. Because of the multitude of point and non-point 
sources that contribute nutrients to the Willamette River basin, a TMDL process will be 
necessary to define waste load allocations and establish future treatment requirements. 

Additionally, the United States Environmental Protection Agency (EPA) has recently issued a 
memo emphasizing the need to evaluate for nutrients as part of NPDES permit renewals 
(2022 EPA Nutrient Reduction Memorandum | US EPA).  

While there is still uncertainty regarding the scope and timing of nutrient controls that 
would be required, consideration should be given to incorporate nutrient removal 
technology (both phosphorus and nitrogen) during the planning period. 

https://www.epa.gov/system/files/documents/2021-10/pfas-roadmap_final-508.pdf
https://www.epa.gov/wqc/recreational-water-quality-criteria-and-methods#coliphage
https://www.epa.gov/nutrient-policy-data/2022-epa-nutrient-reduction-memorandum
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• Wet season operations: Bypass, which is defined as an intentional diversion from any 
portion of the treatment facility is allowed for essential maintenance provided effluent 
limits are not exceeded. Most treatment facilities in U.S. are designed to bypass a portion of 
the treatment facility to accommodate peak flows. NPDES permits continue to include a 
requirement prohibiting bypass of any portion of the treatment facility except when it is 
unavoidable to prevent loss of life, personal injury or severe property damage. To address 
this discrepancy between design and operation, and regulatory requirements, EPA put 
together a workgroup in 2019 to help define a comprehensive wet weather strategy. 
However, EPA has not defined a wet weather strategy and has no defined timeframe for 
doing so. This is not a significant issue for OLWS as the WRF has the hydraulic capacity to 
treat wet weather flows and does not bypass secondary treatment facilities. 
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INTRODUCTION 

This memorandum describes the methodology and initial results of a Buildable Lands Inventory (BLI) 
to support the Oak Lodge Wastewater Master Plan. The BLI is an assessment of the land available 
for future residential and employment capacity within the Oak Lodge service area and its 
wastewater basins (see Figure 1).  

The components of this memorandum are as follows:  

• Source Data 
• Step 1: Environmental Constraints  
• Step 2: Definition of Residential Land 
• Step 3: Development Status 
• Step 4: Acreage and Capacity 
• Summary and Next Steps 
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Figure 1. Oak Lodge Service Area and Additional Study Area (Gladstone) 

 

 

LEGAL BASIS 

This report uses state rules and guidelines to guide the analysis since they represent best practices 
in Oregon for conducting a BLI. However, because this work is not conducted as part of a locally 
adopted or state acknowledged process, some of its methodology and assumptions differ from 
statute and rules.  

The State administrative rules further define buildable land in the context of a Residential BLI as 
follows. 

(2) “Buildable Land” means residentially designated land within the urban growth boundary, 
including both vacant and developed land likely to be redeveloped, that is suitable, available and 
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necessary for residential uses. Publicly owned land is generally not considered available for 
residential uses. Land is generally considered “suitable and available” unless it: 

(a) Is severely constrained by natural hazards as determined under Statewide Planning Goal 7; 

(b) Is subject to natural resource protection measures determined under Statewide Planning Goals 5, 
6, 15, 16, 17 or 18; 

(c) Has slopes of 25 percent or greater; 

(d) Is within the 100-year flood plain; or 

(e) Cannot be provided with public facilities. 

(7) “Redevelopable Land” means land zoned for residential use on which development has already 
occurred but on which, due to present or expected market forces, there exists the strong likelihood 
that existing development will be converted to more intensive residential uses during the planning 
period. 

 
OAR 660-024-0050  

(2) As safe harbors, a local government, except a city with a population over 25,000 or a 
metropolitan service district described in ORS 197.015(13), may use the following assumptions to 
inventory the capacity of buildable lands to accommodate housing needs: 

(a) The infill potential of developed residential lots or parcels of one-half acre or more may be 
determined by subtracting one-quarter acre (10,890 square feet) for the existing dwelling and 
assuming that the remainder is buildable land; 

(b) Existing lots of less than one-half acre that are currently occupied by a residence may be 
assumed to be fully developed. 

Middle Housing Legislation 
The Oregon State Legislature passed House Bill (HB) 2001 during the 2019 regular session. HB2001 
contains numerous provisions related to the development of “middle housing,” defined as 
duplexes, triplexes, quadplexes, townhomes, and cottage clusters.  

HB2001 has the following implications for this BLI:  

• Duplexes must be allowed on all residential lots that allow a single family detached 
dwelling.  

• Other middle housing types must be allowed in all residential zones, with some discretion 
given to local jurisdictions regarding siting and design so long as they do not “individually or 
cumulatively discourage the development of middle housing types through unreasonable 
costs or delay.”  
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• Density expectations “may not project an increase in residential capacity above achieved 
density by more than three percent without quantifiable validation of such departures.” 
That is, the allowance of additional middle housing by HB2001 cannot be the sole basis for 
assuming a significantly increased capacity in a city’s residential zones. 

These provisions are addressed in Step 4 of this memorandum.   

SOURCE DATA 

This BLI is based on GIS data from the Metro Regional Land Inventory System (RLIS) and Oak Lodge 
Water Services, as follows.  

• Taxlot data, including parcel ownership, land value, improvement value, and tax assessor 
property codes.  

• Zoning and Comprehensive Plan designations 
• Building Footprints 
• Title 13 Environmental Constraints (riparian and upland habitat) 
• Metro Vacant Land Inventory 

STEP 1: ENVIRONMENTAL CONSTRAINTS 

Environmental constraints are shown in Figure 2. They include:  

• Slopes 25% and greater 
• Title 13 Environmental Constraints (riparian and upland habitat) 
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Figure 2. Study Area Constraints 

 

Land impacted by environmental constraints is assumed to have limited or no capacity for future 
development, as follows:  

• Slopes 25% and Greater: Fully Constrained 
• Riparian Habitat Class I and II: Fully constrained 
• Upland Habitat Class A: Fully Constrained 
• Riparian Class III and Upland Class B and C: 50% Constrained 

 

STEP 2: CATEGORIZE RESIDENTIAL, EMPLOYMENT, AND OTHER LAND 

Land within the study area is categorized by zoning/comprehensive plan designation. Generalized 
zoning from RLIS is shown in the figure below. The study area is predominantly residential, with a 
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commercial corridor along Highway 99, and a small commercial/employment node in Oak Grove. 
Residential and employment land are treated differently in Step 3, and other land (such as parks 
and schools) are considered unavailable for future development.  

Figure 3. Study Area Zoning 

 

Residential Districts 
Residential Land includes taxlots with the following zones.  

• Urban Low Density Residential (R-2.5, R-5, R-7, R-8.5, R-10, R-15, R-20, and R-30),  
• Village Standard Lot Residential (VR-5/7), Village Small Lot Residential (VR-4/5),  
• Village Townhouse (VTH),  
• Planned Medium Density Residential (PMD),  
• Medium Density Residential (MR-1),  
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• Medium High Density Residential (MR-2),  
• High Density Residential (HDR),  
• Village Apartment (VA),  
• Special High Density Residential (SHD), 
• Regional Center High Density Residential (RCHDR) Districts 

Exceptions are as follows:  

• Land in public ownership (such as school district & park district) or collective ownership 
(i.e. a Homeowners Association) is considered unavailable for residential development, 
unless information to the contrary is available. 

• Land owned by a religious or fraternal institution is considered unavailable for residential 
development unless information to the contrary is available.  

Employment Districts 
The study area contains land in the C2, C3, LI, and OC designations. Parcels within these zones are 
assumed to remain/redevelop with employment uses, with the exception of selected lands 
identified as having the potential for redevelopment as described in the following section.  

STEP 3: ASSIGN DEVELOPMENT STATUS 

The following “development status” rules are applied to residential land in the study area:  

Residential Land 
• Vacant land is assumed to be fully developable. Taxlots with an improvement value less 

than $10,000 that does not fall into other categories is considered vacant.  
• Partially Vacant land has both vacant and developed acreage. Lots with an existing dwelling 

containing greater than ½ acre of unconstrained land are assumed to retain ¼ acre for the 
existing home, while the remaining unconstrained land is considered vacant. (Per safe 
harbor in 660-024-0050(2))  

• Developed land includes lots less than ½ acre that are currently occupied (per safe harbor in 
660-024-0050(2)) or land that is considered fully developed based on the size, zoning, and 
level of development on the property. In some cases, developed residential land may be 
considered redevelopable. These assumptions are detailed in Step 4.  

Employment Land  
Employment land (including commercial land) is categorized as follows:  

• Vacant land is larger than ½ acre and not containing permanent buildings or improvements, 
or equal to or larger than five acres where less than ½ acre is occupied by permanent 
buildings or improvements.  
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• All other employment land is identified as developed.   
• A subset of land that is developed may be identified as having redevelopment potential. 

These are addressed on a case-by-case basis, as detailed in Step 4.  

Figure 4. Development Status of Parcels in Study Area 

 

Comparison with Metro Vacant Land Dataset 
As a check of the assumptions used to assess development types, this draft inventory was checked 
against the Metro RLIS vacant land dataset. These datasets use differing methodologies so perfect 
agreement is not expected. Areas of vacant land are generally in agreement between the models, 
however the Metro inventory does not include “partially vacant” parcels.  
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STEP 4: CALCULATE ACREAGE AND CAPACITY 

Gross developable acreage is converted to net acres to account for future rights of way and other 
needed infrastructure. The 2018 Metro Buildable Lands Inventory1 uses the following method, 
which this BLI follows:  

• Tax lots under 3/8 acre assume 0% set aside for future streets 
• Tax lots between 3/8 acre and 1 acre assume a 10% set aside for future streets 
• Tax lots greater than an acre assume an 18.5% set aside for future streets 
• Industrial (IND) zoning assumes a 10% set aside regardless of size. 

Capacity on net acreage within the study area is calculated using density assumptions based on 
Clackamas County’s development code. The general assumptions are provided in Table 1, and 
special cases are discussed thereafter.  

Table 1. Residential Zones and Density Assumptions 

Zone Residential Density 
Range 

Notes 

Residential Zones 

R-20 1 unit/16,000 sf  

R-2 1 unit/2,000 sf  

R-3 1 unit/3,000 sf  

R-5 1 unit/5,000 sf   

R-7 1 unit/5,600 sf  

R-7.2 1 unit/5,600 sf Gladstone 
designation 

R-8.5 1 unit/6800 sf  

R-10 1 unit/8,000 sf  

MR-1 1 unit/3630 sf  

SHD 1 unit/726 sf  

HDR 1 unit/1742 sf  

 

 

1 https://www.oregonmetro.gov/sites/default/files/2018/07/03/UGR_Appendix2_Buildable_Lands_Inventory.pdf 
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Zone Residential Density 
Range 

Notes 

Employment Zones 

C2 No residential uses 
assumed  

 
Potential for 
redevelopment 
of employment-
zoned parcels 
into housing at 
multifamily 
densities. See 
Table 5.  

C3 No residential uses 
assumed 

LI No residential uses 
assumed 

OC No residential uses 
assumed 

NC No residential uses 
assumed 

Other Zones 

OS No residential uses Open space 

OSM No residential uses Open space 

Residential Capacity 
The following table shows the estimated capacity of the vacant and partially vacant land in the 
study area. Units are forecast using the County’s current density calculations, though upcoming 
changes to the development code related to middle housing will alter what is allowed somewhat 
(see later section of this memorandum). Highlights are as follows:  

• Vacant Lots. There are 227 vacant residential lots in the study area, totaling 91 acres. 63 of 
those acres are outside of natural resource areas and steep slopes.  

o About 300 units are expected on these sites though some development could be 
middle housing, potentially resulting in additional units 

o Almost half are on R10 land 
o Almost half are on land in the R-7-8 range 

 
• Partially Vacant Lots. There are 475 “partially vacant” residential lots that have a home but 

enough vacant acreage to support subdivision.  
o Similar distribution of zones as vacant land – the R10 zone accounts for about half of 

the capacity of partially vacant lots.  
o There is capacity for roughly 1,050 units across all zones 
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Table 2. Capacity of Study Area Residential Land 

Develop-
ment 
Status 

Zone 
Number 
of Tax 
Lots 

Gross 
Acres 

Constrained 
Acres 

Vacant 
Acres 

Net 
Developable 

Acreage 

Unit 
Capacity 

Developed Land 
(All Zones) 

7,733 2,098.1 247.3 0 0 0 

Pa
rt

ia
lly

 V
ac

an
t 

HDR 1 1.6 1.4 0.0 0.0 0 

MR1 30 21.6 1.5 12.5 11.1 118 

R10 297 272.1 57.3 14.5 121.4 531 

R20 9 13.6 5.7 5.6 4.7 8 

R7 66 50.9 2.6 31.7 27.5 183 

R7.2 14 11.4 0.4 7.5 6.5 44 

R8.5 52 51.2 9.2 29.0 24.6 134 

Total Partially 
Vacant 

469 422.2 78.2 226.8 195.9 1,018 

Va
ca

nt
 

HDR 2 3.1 1.7 1.5 1.2 30 

MR1 12 4.1 0.0 4.1 3.8 38 

R10 100 46.2 19.2 27.0 24.7 93 

R20 3 1.4 1.1 0.4 0.3 0 

R7 60 17.2 3.1 14.1 13.0 72 

R7.2 13 3.0 0.2 2.8 2.7 14 

R8.5 36 15.8 2.7 13.0 11.8 61 

Total Vacant 226 90.8 28.0 62.8 57.5 308 

Total 8,428 2,611.2 353.9 290.0 258.6 1,326 

 

 

Non-residential capacity 
Nearly all employment land in the study area is categorized as “Developed.” There are 11 vacant 
taxlots totaling about 5 acres, split between Light Industrial and Commercial zoning. No residential 
capacity is assumed in these zones.  
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Table 3. Capacity of Study Area Employment Land 

Development 
Status 

Zone 
Number 
of Tax 
Lots 

Gross 
Acres 

Constrained 
Acres 

Vacant 
Acres 

Net 
Developable 

Acreage 

Developed 
C3 281 240.2 6.3 0.0 0 

LI 27 61.1 8.3 0.0 0 

Total Developed 308 301.3 14.6 0.0 0.0 

Vacant 
C3 8 2.9 0.4 2.5 2.3 

LI 3 4.1 1.7 2.4 2.0 

Total Vacant 11 6.9 2.1 4.9 4.3 

Total 319 308.2 16.7 4.9 4.3 

Redevelopment and Middle Housing Assumptions 
The 2018 Metro BLI uses a “strike price” threshold to identify properties that are more likely to 
redevelop. This “Strike price” is a dollar amount per square foot of combined building and land 
value, under which it is assumed that the property could be redeveloped into something providing 
greater value for the property owner. For suburban areas, this price ranges between $10 and $15/sf 
depending on zoning.  

Examining the study area, this screen results in 150 properties at $10/sf strike price and 203 
properties at $15/sf that may be more likely to see redevelopment during the planning horizon. The 
following table summarizes the study area tax lots at the more aggressive $15/sf price. The majority 
of these potential redevelopment units are on land zoned MR1, and several are manufactured 
home parks that may be difficult to redevelop and may not see a greater number of residents after 
development than live there currently.  

Table 4. Taxlots Identified at a $15 Strike Price for potential Redevelopment 

Zone Gross Acres Constrained Acreage Unit Capacity 
C3 5.2 0.1 0.0 
HDR 1.0 0.3 14 
LI 3.2 0.8 0 
MR1 13.8 0.6 149 
R10 33.9 18.9 47 
R20 2.8 0.9 3 
R7 5.8 0.2 32 
R7.2 1.2 0.0 5 
R8.5 4.2 0.7 14 
Grand Total 71.1 22.4 264 
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Additional Redevelopment Assumptions 
Discussion with County staff has suggested some additional opportunity for redevelopment to occur 
in the vicinity of the Park Avenue Max Station and along the commercial corridors of the study area. 
The County is considering changes to zoning maximums to allow up to 60 units/acre near the transit 
station. There are several sites in the vicinity that meet the definition of “Developed” but would be 
possible to redevelop at higher densities to form a transit-oriented hub near the station. This could 
potentially result in several hundred new units in the area – the sites highlighted below total about 
10 acres outside of Title 13 areas.  

Figure 5. Park Avenue Station Vicinity 

 

 

Middle Housing 

Part of the impetus for this BLI work is to consider the impacts of Oregon’s recent legislation 
allowing “middle housing” (such as duplexes, triplexes, quadplexes, cottage clusters, and accessory 
dwelling units) in residential areas statewide. Clackamas County is currently updating its land use 
regulations to address this legislation by allowing greater housing variety in urban unincorporated 
areas where infrastructure is available.2  

 

 

2 https://www.clackamas.us/planning/hb2001 

 

SE Park Avenue 
MAX Station 

Parking 
Structure 

Underutilized 
Parcels 

https://www.clackamas.us/planning/hb2001
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State statute and rules generally limit jurisdictions to an assumption of a 3% increase in density in 
greenfield settings and a 1% increase in infill situations (i.e. lots under ½ acre in size) when 
calculating the additional development intensity due to the state’s middle housing rules.3 This BLI 
provides a range of growth options that may exceed these limits, though higher assumptions 
cannot be the basis of certain land use decisions, including urban growth boundary expansions, 
without additional findings (OAR 660-046-0330(4)). 

Table 5. Potential Additional Residential Capacity due to Middle Housing 

LAND TYPE 
NUMBER 

OF 
TAXLOTS 

NET 
DEVELOP

-ABLE 
ACRES 

RESIDENTIAL 
UNITS WITH 

TYPICAL 
ASSUMPTIONS 
(SEE TABLES 2 

& 3) 

NET 
ADDITIONAL 

UNITS 
NOTES 

Vacant Land 226 57 308 10-100 

Only 24 lots are greater than .5 acres 
– so this is predominantly “infill.” If we 
assume a fairly aggressive increase in 
capacity of 25% due to new middle 
housing, we’d see the potential for 

about 400 new units rather than the 
current 300.  

Partially 
Vacant Land 

469  196 1,018 25-250 

About ¼ of these lots are greater than 
half an acre, indicating potentially 

greater opportunity for new middle 
housing development. If we assume a 
fairly aggressive increase in capacity 
of 25% due to new middle housing, 

we’d see about 1300 new units rather 
than the current 1,018.  

Additional 
Subdivision, 
ADUs, other 
Infill on 
Developed 
Lots 

7,733 - - 541 

It is difficult to estimate the likely 
transition of developed residences 

into new middle housing – uptake will 
likely differ significantly in different 
parts of the Metro region. If 5% of 

developed taxlots with existing homes 

 

 

3 https://oregon.public.law/rules/oar_660-046-0330  

https://oregon.public.law/rules/oar_660-046-0330
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LAND TYPE 
NUMBER 

OF 
TAXLOTS 

NET 
DEVELOP

-ABLE 
ACRES 

RESIDENTIAL 
UNITS WITH 

TYPICAL 
ASSUMPTIONS 
(SEE TABLES 2 

& 3) 

NET 
ADDITIONAL 

UNITS 
NOTES 

in the study area were to redevelop, 
adding on average 1.5 additional units 
(to account for mostly duplexes, but 

some 3-4 plex and cluster 
developments), an additional 541 
units would be added to the study 

area. 

Commercial 
Redevelopm
ent 

5 (SE 
Park 

Avenue 
area) 

10 (SE 
Park 

Avenue 
Area) 

10-20 
(Elsewhe
re along 
corridor) 

- 

400 (SE 
Park 

Avenue 
Area) 

400-800 
(Elsewhere 

along 
corridor) 

Redevelopment of under-utilized lots 
near the SE Park Avenue Transit 

Station seems likely, and long-term 
retail trends may lead to 

redevelopment of some commercial 
properties in the study area at 

multifamily densities.  

TOTAL 8,435 258.6 1,326 

Up to 2,091 
additional 
units, for a 

total of 
3,417 Units 

This figure represents a significant 
amount of infill and redevelopment in 

the study area. Redevelopment of 
underutilized commercial properties 
account for the largest component of 

this growth.  

 

SUMMARY AND NEXT STEPS 

The findings of this BLI will inform infrastructure planning work for Oak Lodge Water Services.  
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The following table identifies the manhole IDs of the pipes recommended for upsizing to 

address capacity constraints. 

Upstream 
Manhole 

Downstream 
Manhole 

Existing Size 
(in) 

Upgraded Size 
(in) 

Length (feet) 

2A-8842 2A-8520 12 15 321.9 

2A-8091 2A-7723 14 18 364.2 

2A-8455 2A-8091 14 18 366.7 

2A-246 A-13554 20 24 246.8 

2A-6917 2A-6748 14 18 160.9 

2A-7357 2A-6917 14 18 439.0 

2A-7723 2A-7357 14 18 367.6 

B-5666 B-5459 15 18 205.2 

B-5244 B-5122 15 18 105.0 

B-5122 B-4792 15 18 329.8 

B-5930 B-5666 15 18 264.2 

B-6203 B-5930 15 18 272.8 

B-8274 B-8037 15 18 237.5 

B-8620 B-8274 15 18 345.4 

B-8984 B-8891 12 15 91.0 

B-8891 B-8620 12 15 270.9 

B-7789 B-7434 15 18 355.0 

B-8037 B-7807 15 18 230.1 

B-7807 B-7789 15 18 17.8 

B-566 B-378 18 24 188.0 

B-906 B-566 18 24 339.9 

B-1465 B-1454 18 24 11.0 

A-2552 A-2203 24 30 344.5 

A-2203 A-2061 24 30 138.5 

B-2650 B-2480 18 24 169.1 

B-2480 B-2426 18 24 54.1 

B-2426 B-2206 18 24 218.5 

B-1454 B-1090 18 24 352.4 

B-378 B-299 18 24 80.1 
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Upstream 
Manhole 

Downstream 
Manhole 

Existing Size 
(in) 

Upgraded Size 
(in) 

Length (feet) 

A-13554 A-13165 21 24 389.9 

A-2061 A-1863 24 30 200.2 

B-2841 B-2650 18 24 191.0 

B-3026 B-2841 18 24 203.6 

A-10467 A-10252 21 24 214.6 

B-3554 B-3446 18 24 108.0 

B-3446 B-3252 18 24 194.0 

B-1893 B-1465 18 24 434.8 

B-3252 B-3026 18 24 205.5 

A-2812 A-2677 24 30 130.6 

B-2206 B-2095 18 24 111.1 

A-2677 A-2552 24 30 135.7 

B-2095 B-1893 18 24 202.0 

A-10780 A-10467 21 24 311.1 

A-3056 A-2812 21 24 240.1 

B-4168 B-4131 15 18 39.0 

B-6450 B-6203 15 18 247.0 

B-7101 B-6752 15 18 349.0 

B-7434 B-7101 15 18 335.1 

A-12929 A-12819 21 24 111.0 

A-11039 A-11001 21 24 38.8 

A-12310 A-11830 21 24 480.3 

A-12819 A-12709 21 24 108.9 

A-13138 A-12929 21 24 208.0 

B-4792 B-4604 15 18 188.1 

A-13165 A-13138 21 24 27.7 

B-6752 B-6450 15 18 301.5 

B-4604 B-4462 15 18 131.4 

B-4462 B-4168 15 18 294.0 

A-12510 A-12310 21 24 192.1 

A-12709 A-12510 21 24 199.6 

A-3790 A-3586 21 27 199.1 
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Upstream 
Manhole 

Downstream 
Manhole 

Existing Size 
(in) 

Upgraded Size 
(in) 

Length (feet) 

B-1051 B-906 18 24 145.1 

A-599 A-240 24 30 366.6 

A-11491 A-11039 21 24 435.0 

A-240 A-000 24 30 220.2 

A-10252 A-10069 21 24 184.8 

A-11001 A-10780 21 24 221.0 

A-11830 A-11491 21 24 336.0 

C-9487 C-9196 8 10 289.3 

B-4131 B-3776 15 18 352.1 

A-778 A-599 24 30 604.8 

A-1827 A-1479 24 30 339.0 

A-1863 A-1842 24 30 16 

A-1842 A-1827 24 30 10 

B-299 A-2812 18 24 298.5 

A-3273 A-3056 21 27 213.2 

A-10069 Lift Station 2 21 24 57.5 

A-1479 A-1194 24 30 283.1 

A-1194 A-778 24 30 412.3 

B-3776 B-3554 18 24 222.4 
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WRF Conceptual Analysis of Alternatives (9/28/22) 

WWMP Alternatives Analysis Update (10/26/22) 

WWMP Workshop (11/30/22) 
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September 28, 2022

Wastewater Master Plan
Task 6.6 Conceptual Analysis of 
Alternatives for WRF



Agenda

1. Introductions

2. Recap of projected flows and loads and WRF 
capacity assessment

3. Approach to alternatives development and 
evaluation for unit processes

4. Conceptual analysis for a range of alternatives 
for each unit process

5. Next steps

Note: Projects to address O&M considerations will 
be incorporated into the wastewater master plan 
but are not the focus of the meeting today.
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Recap of projected flows 
and loads and WRF 

capacity assessment
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Summary of Projected Flows and Loads
Parameter 2030 Design

(2013 TM)

2022 2052

Flow (mgd)

Average dry weather

Average annual 

Max month dry weather

Max month wet weather

Peak hour

3.5

4.3

5.9

10.5

18.0

2.2

3.2

3.0

6.3

19.1

2.5

3.5

3.3

6.7

19.4

BOD (lb/d)

Annual average

Max month dry weather

Max month wet weather

6,680

7,250

7,440

4,960

5,400

6,300

5,860

6,390

7,440

TSS (lb/d)

Annual average

Max month dry weather

Max month wet weather

7,450

8,960

8,390

4,740

5,220

6,360

5,610

6,170

7,510
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Task 6.3 WRF Capacity Assessment

―Use calibrated process model to characterize current 

performance

―Perform capacity assessment of each unit process

―Identify capacity limited processes

―Draft WRF capacity assessment TM recently delivered 

to OLWS
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WRF Capacity 
Constraints

 Digestion limited – Operate 
GBT

 Digestion limited – Upgrade 
digester aeration system

 Clarifier limited – Operate 
clarifiers at higher return rate

 Aeration limited – Add 
diffusers, improve DO controls

BC0



Slide 7

BC0 Recommend maintaining reference to the numbering as shown on the previous slide
Brown and Caldwell, 2022-09-27T18:33:29.410

AM0 0 Will add numbering from site graphic.
Art Molseed, 2022-09-27T20:42:05.385
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Task 6.6 Alternatives Development 
and Evaluation

―Initial conceptual analysis to identify range of 

alternatives followed by workshop

―More detailed analysis of up to two conceptual 

alternatives followed by workshop

―Next steps for tertiary treatment
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Evaluation Criteria



Evaluation 
Criteria

1. Plan for future needs and opportunities (space 

planning, meet potential future regulatory 

discharge requirements, etc)

2. Consider operability, maintainability, 

constructability and reliability 

3. Protect the environment including compliance 

with regulatory requirements for discharge to 

the Willamette River and minimize energy 

usage

4. Minimize capital and O&M costs



Evaluation
Process

1. Present current system design criteria and 

compare to future design criteria

2. Identify key assumptions in the analyses for 

confirmation by OLWS

3. Summarize pros and cons for analyses that 

include several preliminary alternatives

4. Use numerical scoring system from 1 to 3, see 

next slide for explanation of scoring rationale.

BC0
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BC0 Make sure that the basis for this scoring is stated. Who scored? Why is something a 3 vs 2 (are there scoring 

definitions?)
Brown and Caldwell, 2022-09-27T18:48:01.399



Scoring 
Rationale

1. Relative ranking of alternatives

2. Alternative that ranks more favorably (e.g., 

lowest cost, smallest footprint, easier to 

construct, etc) scores a 3.

3. Alternative that ranks least favorably (e.g., 

highest cost, largest footprint, most difficult to 

construct) scores a 1 or 2.

4. Alternatives that have approximately equal 

ranks have similar scores.

5. Criteria are not weight, but scores can be 

adjusted if this is desired.
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Alternatives Analysis for 
Preliminary Treatment-
Screening Removal and 

Processing
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Existing Screenings 
Removal and Processing 
Equipment

INFLUENT MECAHNICAL SCREENS

UNITS 2

TYPE MULTI-RAKE BAR SCREEN

SIZE (WIDTH), INCHES 42

CAPACITY/UNIT, MGD 11.75

OPENING SIZE, IN 1/4

MOTOR, EA, HP 1

DRIVE TYPE CS-R

INFLUENT BYPASS BAR SCREEN

UNITS 1

TYPE STATIC

SIZE (WIDTH), INCHES 42

CAPACITY, MGD 11.75

OPENING SIZE, IN 1/2

SCREENING CONVEYANCE

UNITS 1

TYPE SLUICE TROUGH

FLOW, GPM 80

SCREENING WASHER/COMPACTOR

UNITS 2

TYPE GRINDER/AUGER

CAPACITY, CF/HOUR 150

MOTOR, HP 10 /3

DRIVE TYPE CS-R/CS-R

15



Assumptions

1. Alternatives assume continued use of 

Headworks Building constructed in 2012

2. Existing equipment includes fine (1/4-inch bar 

spacing) screens that have an estimated 

remaining useful life of 10 to 15 years but 

could be replaced sooner, if desired.

3. Existing fine screens still allow rags and other 

debris to pass through based on bar spacing 

and gaps around equipment frame

4. Installation of even finer screens (3/16-inch) 

should trap more rags and debris but may 

require channel modifications
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Proposed Scoring



TOTAL                               26                                23                              23

Criteria Keep Existing  Huber 

Multi-Rake and Adjust 

Channel Fit

Replace with Even 

Finer Screens 

(</=1/4”)

Replace with 

Perforated 

Plates

Planning for future 3 3 3

• Footprint and future expansion 3 3 3

• Potential regulatory changes 3 3 3

O&M considerations

• Operability 3 2 2

• Maintainability 3 3 3

• Constructability 3 2 2

• Reliability 3 3 3

Environmental 3 3 3

Cost and rate impacts

• Construction 3 1 1

• O&M (annual) 2 3 3

Screenings Removal and Processing Equipment Alternatives
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OLWS Scoring Input
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Alternatives Analysis for 
Preliminary Treatment-

Grit Removal and 
Processing



GRIT REMOVAL

UNITS 2

TYPE EUTEK HEAD CELL

CAPACITY/UNIT, MGD 11.75

GRIT PUMPS

UNITS 3 (2 DUTY/1 STAND BY)

TYPE RECESSED IMPELLER CENTRIFUGAL

MOTOR (EACH), HP 20

DRIVE TYPE ADJUSTABLE

GRIT WASHING/DEWATERING

UNITS 1

TYPE EUTEK SLURRY CUP AND SNAIL

MOTOR (EACH), HP 1/3

DRIVE TYPE ADJUSTABLE

Brown and Caldwell 20

Existing Grit Removal and Processing Equipment



Assumptions

1. Alternatives assume continued use of 

Headworks Building constructed in 2012

2. Existing equipment has an estimated remaining 

useful life of 10 to 15 years but access to 

Headcell units is difficult due to cover

3. Replacement of vortex system with aerated grit 

tanks would be costly and there are space 

limitations

4. Grit washing and dewatering equipment was 

selected for use with the Cannibal system, so 

system returns finer solids to liquid stream that 

can accumulate in the aeration basins

15
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Proposed Scoring
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Criteria Keep Existing  Equipment 

and  Improve Cover Access 

to Headcell

Replace Headcell with 

Alternative Vortex System

Planning for future

• Footprint and future expansion 3 2

• Potential regulatory changes 3 3

O&M considerations

• Maintainability 3 2

• Constructability 3 1

• Reliability 3 3

Environmental 3 3

Cost and rate impacts

• Construction 3 1

• O&M 2 2

Grit Removal Equipment Alternatives

TOTAL                               23                                                17
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OLWS Scoring Input
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Proposed Scoring



26

Criteria Keep Existing  Eutek Slurry 

Cup and Snail

Replace with Alternative 

Washing and Dewatering 

System

Planning for future

• Footprint and future expansion 3 3

• Potential regulatory changes 3 3

O&M considerations

• Operability 2 3

• Maintainability 3 3

• Constructability 3 2

• Reliability 3 1

Environmental 3 3

Cost and rate impacts

• Construction 3 2

• O&M 3 2

Grit Processing Equipment Alternatives

Brown and Caldwell TOTAL                               26                                               22 
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OLWS Scoring Input
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Alternatives Analysis for 
Secondary Treatment
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Existing Secondary Treatment Equipment
AERATION BASINS

UNITS 4

VOLUME, EA, GAL 571,000

ANOXIC ZONE MIXERS

UNITS 12 (6 IN EACH OF BASINS 1 AND 2)

TYPE VERTICAL TURBINE

MOTOR, HP 1.5

AERATION DIFFUSERS

TYPE FINE BUBBLE (9” DISC)

NUMBER OF UNITS 296 (BASIN 1), 1145 (BASIN 2), 1145 

(BASIN 3), 810 (BASIN 4)

MIXED LIQUOR RECYCLE 

PUMPS

UNITS 3

TYPE VERTICAL TURBINE, AXIAL FLOW

CAPACITY, EA, GPM 4400

MOTOR, HP 30

AERATION BLOWERS

UNITS 3 (NOT INCLUDING BLOWER FOR 

DIGESTERS 1 AND 2)

HIGH SPEED TURBO

UNITS 2

CAPACITY, EA, SCFM @ PSIG 1,824 @ 9.7

HYBRID SCREW

UNITs 1

CAPACITY, EA,  SCFM 1,800

MOTOR, HP 100

SECONDARY CLARIFIERS

UNITS 4

DIAMETER, FT 70

SIDEWATER DEPTH, FT 18

RAS PUMPS (CLARIFIER 1 AND 2)

UNITS 4

TYPE NON-CLOG CENTRIFUGAL

CAPACITY, EA, GPM @ FT 700 @ 36

MOTOR, HP 10

RAS PUMPS (CLARIFIER 3 AND 4)

UNITS 3

TYPE NON-CLOG SUBMERSIBLE

CAPACITY, EA, GPM @ FT 1400 @ 12

MOTOR, HP 7.5



Assumptions

1. Alternatives assume continued use of aeration 

basins

2. Current NPDES permit discharge limits will 

continue to apply in future (but with possible 

future ammonia and phosphorus limits)

30



Range of Alternatives – Secondary Treatment

Brown and Caldwell 31

• Modified Ludzack-Ettinger (MLE) (current process)

• Anoxic Step-Feed

• Anaerobic-Anoxic-Oxic (A2O)

• Simultaneous nitrification denitrification (SND)

• Integrated Fixed Film Activated Sludge (IFAS)

• Ballasted sedimentation (BioMag®)

• Membrane bioreactor (MBR)



Anoxic Step-Feed

Brown and Caldwell 32



A2O

Brown and Caldwell 33



SND (may be used with hydrocylones as Ntensify™)

Brown and Caldwell 34

Advanced aeration control 

(improves nutrient removal 

and energy efficiency)

Selective wasting using 

hydrocyclones (promotes 

densification)

Include anaerobic zone 

for Bio-P removal



IFAS

Brown and Caldwell 35



Ballasted Sedimentation (BioMag)

Brown and Caldwell 36



MBR

Brown and Caldwell 37



Secondary Treatment Alternatives – Pros & Cons

Brown and Caldwell 38

Alternatives Pros Cons

MLE (existing 

process)

• Operator familiarity

• Low cost for upgrade (new diffusers)

• Limited denitrification capability

• Require chemical addition for P removal

Anoxic step-feed • Reduce aeration requirements by increasing 

denitrification capability

• Current configuration limited to 2-point step-feed; 

limited flow split control

• Requires chemical addition for P removal

A2O • Provides both N and P removal • Require changes in IMLR piping

• Likely require more basins in service

SND • Reduce aeration requirements by increasing 

denitrification capability

• Can include anaerobic zone for Bio-P removal

• Increase clarifier capacity (if hydrocyclones included)

• Require more instrumentation/ controls

• If include anaerobic zone, likely require more basins 

in service

IFAS • Increase treatment capacity and nitrification capability • Require proprietary media/new diffusers

• High risk for filamentous bulking

Ballasted 

sedimentation

(BioMag)

• Increase treatment capacity and nitrification capability

• Increase clarifier capacity

• Require magnetite addition (for initial installation 

and continued replenishment)

• Require additional screening and equipment for 

magnetite recovery

MBR • Increase treatment capacity and nitrification capability

• Eliminate need for tertiary filters

• High cost for upgrade

• High operating costs
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Proposed Scoring
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Criteria MLE Anoxic SF A2O SND IFAS BioMag MBR

Planning for future

• Footprint and future 

expansion

2 1 1 2 2 2 3

• Potential regulatory 

changes

1 1 3 3 2 2 3

O&M considerations

• Operability 3 3 3 3 2 2 1

• Maintainability 3 3 3 3 2 2 1

• Constructability 3 3 2 2 2 2 1

• Reliability 3 3 3 2 2 2 3

Environmental 2 2 3 3 2 2 1

Cost and rate impacts

• Construction 3 3 2 2 1 1 1

• O&M 2 2 2 2 2 2 1

Secondary Treatment Alternatives - Screening

TOTAL 22 21 22 22 17 17 15

GU0GU1

BC2
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GU0 What does Environmental category entail?  Is that energy use?
Guest User, 2022-09-26T15:48:56.508

GU1 Also feels like the MLE is worst on potential regulatory changes but those may be well beyond the horizon of 

our work (who knows?) so that category may not carry as much weight.  I would just discuss that (it doesn't need

to be on the slide) but I think the conclusion still makes sense that these 3 alts should be carried forward.
Guest User, 2022-09-26T15:50:28.292

BC2 So - these are the screening options requiring a more robust alternatives analysis, or are we going to cost 

alternatives and integrate one into the CIP?
Brown and Caldwell, 2022-09-27T18:50:11.230
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OLWS Scoring Input
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Alternatives Analysis for 
Tertiary Treatment



Background

1. Tertiary filtration anticipated to be needed in 

future when last master plan was prepared–

space allocated onsite with piping connections

2. 2022 NPDES permit includes seasonal TSS 

limits that will require filtration for compliance 

(exceedance has already occurred)

Tertiary filtration has added 

benefits for future phosphorus 

removal and mitigation of settling 

challenges.

70

55



Limited Space and Hydraulic Profile Available

From Phase 1B Record Drawings dated November 2010:

From OLWS June 2022 Online Community Conversation



Comparison of Site Footprint – Disk Filters and 
Granular Media Filters

Alternatives may be limited based on available space. 

Could defer third train (shown as dashed line) depending 

on design flows decided upon for tertiary filtration.

Industry standard sizing criteria:

• Design peak hourly flow (19.4 mgd for OLWS)

• 5 gpm / SF of filter area

Requires three trains as shown at left

Other design criteria:

• Additional storage for 3W (non-potable water) system

• Maintain parking if possible – limited available onsite

80

55

70

35

30
40
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Alternatives Will it fit onsite?

Will it fit in the hydraulic profile?

(Or will additional pumping be necessary?)

Disk filters

Downflow (granular 

media) filters

Membrane filters 

Upflow filters

Iron-coated sand filter 

(BluePro®)

Ballasted / chemical 

clarifiers

Compressible media 

filters

Will it fit? – Tertiary Filtration Alternatives
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Proposed Scoring
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Criteria Disk 

Filters

Granular Media Filters

Downflow           Upflow

Membrane 

Filters

Iron-coated 

sand filter 

(BluePro®)

Ballasted / 

chemical 

clarifiers

Compress-

ible media 

filters

Planning for future

• Footprint and future 

expansion

3 2 2 2 1 1 2

• Potential regulatory 

changes

2 3 3 3 3 1 2

O&M considerations

• Operability 3 2 2 2 2 1 1

• Maintainability 3 2 2 1 1 2 2

• Constructability 3 2 2 2 1 1 2

• Reliability 3 2 2 1 1 1 2

Environmental 3 2 2 1 2 2 2

Cost and rate impacts

• Construction 3 2 2 1 1 1 2

• O&M 3 2 2 1 1 2 2

Tertiary Treatment Alternatives - Screening

TOTAL 26 19 19 14 13 12 17
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OLWS Scoring Input
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Approach 

No. Description Summary

1 Evaluate Disk filters only

• Solicit quotes from 3-4 manufacturers

• Compare layouts, anticipated O&M costs, anticipated capital costs

• Select basis for design configuration (flows outside-in or inside-out)

2

Evaluate

Disk filters and

Granular Media Filters

(with intermediate pumping)

• Solicit quotes from one manufacturer of each

• Compare layouts, anticipated O&M costs, anticipated capital costs

• Select disk filters or upflow filters as basis for design. Additional 

evaluation needed for preliminary design to confirm disk filter 

configuration (outside-in or inside-out)

Potential Approaches – Tertiary Filtration Alternatives Evaluation
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Alternatives Analysis for 
Disinfection



Existing UV Disinfection Equipment

Brown and Caldwell 52

ULTRAVIOLET DISINFECTION

TYPE LOW PRESSURE, HIGH INTENSITY

NUMBER OF CHANNELS 2

CAPACITY, MGD 22

CHANNEL WIDTH (EACH), INCHES 28

NUMBER OF LAMPS 224

NUMBER OF BANKS 4

NUMBER OF LAMPS/BANKS 56

POWER (EACH CHANNEL), KW 28

UV DOSAGE 35,000 mW-s/cm^2

UV TRANSMITTANCE 65%



Assumptions

1. Alternatives assume continued use of UV 

Disinfection Building constructed in 2012

2. Existing equipment has an estimated 

remaining useful life of 10 to 15 years

3. There are issues with upstream and 

downstream gate actuators, flow distribution 

between channels, and bulb retrieval



Brown and Caldwell 54

Proposed Scoring
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Criteria Keep Existing Trojan 

UV System and Make 

Gate and Actuator 

Improvements

Replace with 

Paracetic Acid

Replace with 

Alternative UV 

System

Planning for future

• Footprint and future expansion 3 2 2

• Potential regulatory changes 3 1 3

O&M considerations

• Operability 3 2 3

• Maintainability 3 2 2

• Constructability 3 2 2

• Reliability 3 2 3

Environmental 3 2 3

Cost and rate impacts

• Construction 3 1 1

• O&M 3 2 3

Disinfection Alternatives

TOTAL                               27                                16                              21
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OLWS Scoring Input
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Solids End Use 
Considerations



Existing Biosolids Management

Brown and Caldwell 58

LAND APPLICATION OF CLASS B BIOSOLIDS

PROCESS TO SIGNIFICANTLY REDUCE PATHOGENS 

(PSRP)
HRT OF 40 DAYS AT 20 DEG. C 

BASED UPON CURRENT OPERATION

VOLATILE SOLIDS REDUCTION (VSR) AT LEAST 38%

STORAGE STORED ONSITE IN A COVERED 

SHED (HAS TO BE MOVED)

HAULING CONTRACT HAULER PICKS UP 2-3 

TIMES PER WEEK

DISPOSAL LAND APPLICATION AT

BENEFICIAL REUSE SITE



Assumptions

1. Alternatives assume aerobic digestion will be 

continued and operated such that the 

minimum requirements for producing Class B 

biosolids can be met

2. Air drying beds are not being considered due 

to land required, proximity to neighbors and 

odor concerns, and limited months available 

to air-dry

70



Biosolids End Use Alternatives – Pros & Cons
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Alternatives Advantages Disadvantages

Continue to produce/store Class 

B biosolids in onsite storage shed 

with contract hauling to beneficial reuse 

land application sites

• Operator familiarity

• No upgrade costs

• High O&M costs to move biosolids 

from Solids Bldg. to storage shed

• Potential for odors, especially during 

warmer months

• Potential interruption to hauling due to 

inclement weather/road closures

New drive under storage hopper with 

contract hauling of Class B biosolids to 

beneficial reuse land application sites

• Less maintenance for operators

• Decreased potential for odors due to 

covered storage hopper

• High cost for new Solids Bldg. and 

storage hopper

• Potential interruption to hauling due to 

inclement weather/road closures

Thermal drying solids to produce Class A 

biosolids

• Reduced hauling with higher cake 

solids percent

• Possible revenue selling bulk or 

bagged solids to customers

• No restrictions for land application, 

could possibly land apply more locally

• High cost and energy usage for 

thermal dryer

• High O&M costs to operate dryer

• Rigorous testing requirements
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Proposed Scoring
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Criteria Continue to 

produce/store Class B 

biosolids in onsite storage 

shed with contract hauling to 

land application

New drive under storage 

hopper with contract 

hauling of Class B biosolids 

to land application

Thermal drying to 

produce Class A 

biosolids

Planning for future

• Footprint and future expansion 3 2 2

• Potential regulatory changes 3 3 2

O&M considerations

• Operability 2 3 2

• Maintainability 3 3 1

• Constructability 3 2 2

• Reliability 3 3 2

Environmental 2 3 3

Cost and rate impacts

• Construction 3 1 2

• O&M 2 3 1

Biosolids Alternatives

TOTAL 24 23 17
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OLWS Scoring Input
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Alternatives Analysis for 
Solids Thickening
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Existing Solids Thickening Equipment

Thickening

Parameter Value

GBT

Units 1

Type GBT

Width (meter) 2.2

TWAS Pumps

Units 2

Type Rotary lobe

Capacity (each), gpm @ psi TDH 160 @ 25

Power (each), hp 7.5

Drive type Constant speed

70



Assumptions

1. Although GBT is over 20 years old, it hasn't 

been operated since 2012, so assume it has 

an estimated remaining useful life of 7.5 to 15 

years

2. Dissolved Air Flotation (DAF) was utilized 

previously at the facility with limited success 

and is not being considered further

70
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Proposed Scoring
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Criteria GBTs Centrifuges Rotary Drum 

Thickeners

Planning for future

• Footprint and future expansion 2 2 2

• Potential regulatory changes 3 3 3

O&M considerations

• Operability 3 1 3

• Maintainability 3 1 2

• Constructability 2 2 3

• Reliability 3 3 3

Environmental 2 3 3

Cost and rate impacts

• Construction 3 1 3

• O&M 2 1 3

Thickening Alternatives

TOTAL 23 17 25



Brown and Caldwell 69

OLWS Scoring Input
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Alternatives Analysis for 
Solids Stabilization
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Aerobic Digesters 1 and 2

Parameter Value

Units 2

Interior length x width (each), ft 40 X 80

Sidewater depth, ft 18

Number of diffusers (each) 120

Mixers, number (each) 2

Mixers, type Vertical turbine

Mixer power (each), hp 1

Floating decanter, number (each) 1

Aerobic Digesters 3 and 4

Parameter Value

Units 2

Diameter (each), ft 35

Sidewater depth, ft
1 @ 25.8, 

1 @ 26.3

Volume (each), gallons
1 @ 185,400,

1 @ 189,000

Existing Aerobic Digesters



Assumptions

1. Will continue to operate with aerobic digestion

2. Waste activated sludge is thickened to 2% 

maximum to maintain hydraulic residence time 

in the digesters 

3. Increased aeration capacity will likely 

be necessary and included with all options
65

60
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Proposed Scoring
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Criteria Replace Digesters 3 and 4 in 

current location and 

refurbish Digesters 1 and 2 and 

make necessary aeration and 

pump improvements

Construct two new 

digesters east of 

Digesters 1 and 2 and 

utilize Digester 3 and 4 

area for new SHB

Replace Digesters 3 and 4 to 

the east and refurbish Digesters 

1 and 2 and make necessary 

aeration and 

pump improvements

Planning for future

• Footprint and future expansion 3 1 2

• Potential regulatory changes 3 3 3

O&M considerations

• Operability 2 3 3

• Maintainability 2 3 3

• Constructability 3 1 1

• Reliability 3 3 3

Environmental 3 2 3

Cost and rate impacts

• Construction 3 1 1

• O&M 2 3 3

Digestion Alternatives

TOTAL 24 20 22
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OLWS Scoring Input
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Alternatives Analysis for 
Solids Dewatering
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Existing Solids Dewatering Equipment

Table 38. Dewatering

Parameter Value

BFP1

Units 1

Width (meter) 2.0

Cake solids, percent dry weight 15

Solids capture, percent 90

BFP2

Units 1

Width (meter) 1.5

Cake solids, percent dry weight 15

Solids capture, percent 90

70



Assumptions

1. Existing BFP1 was partially rebuilt in 2021 and 

is in good condition with an estimated

remaining useful life of 10 to 15 years

2. BFP2, which was recently installed for 

redundancy, was refurbished and has a 

remaining useful life of 5 to 10 years and can 

be installed if needed until new facilities are 

constructed

70
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Proposed Scoring
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Criteria Replace BFP in kind 

and add 2nd unit for 

redundancy

Replace BFP with 

two centrifuge 

units

Replace BFP with 

two screw press 

units

Planning for future

• Footprint and future expansion 2 2 2

• Potential regulatory changes 3 3 3

O&M considerations

• Operability 3 2 2

• Maintainability 3 2 2

• Constructability 2 2 3

• Reliability 3 3 1

Environmental 3 3 2

Cost and rate impacts

• Construction 3 1 3

• O&M 2 1 2

Dewatering Alternatives

TOTAL 24 19 20
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OLWS Scoring Input
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Open Discussion



Brown and Caldwell 83

What comes next?



Next Steps

1. Week of Oct 3 or 17: Follow-up on solids 

stream alternatives

2. October 26 meeting: Present more 

detailed information and costs for

A. Secondary treatment alternatives

B. Recommended tertiary treatment 

alternative
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Thank you!



October 26, 2022

Wastewater Master Plan
Wastewater Treatment Plant
Alternatives Analysis Update



Agenda

1. Tertiary Treatment Alternatives Analysis

2. Solids Handling Alternatives Development

3. Secondary Treatment Alternatives 

Development

4. Next steps

Brown and Caldwell
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Alternatives Analysis 
for Tertiary Treatment



Objectives

1. Review tertiary 

filter design criteria 

and equipment 

options

2. Discuss conceptual 

layout and 

associated costs

3. Determine next 

steps

Brown and Caldwell
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Criteria Description

WWTP (2052) flows

• 3 parallel filtration units to handle peak hour flow (no standby)

o Annual average flow of 3.5 mgd (1 train in service)

o Max month flow of 6.7 mgd (1 train in service)

o Peak hour flow of 19.4 mgd (3 trains in service)

Filter hydraulic loading • 5 gpm1 per SF of submerged filter area

Water quality
• Secondary effluent TSS = 35 mg/L

• Tertiary filter effluent TSS < 5 mg/L

Ancillary equipment provided          

by manufacturer

• Dedicated local control panels with ability to monitor equipment status via SCADA

• Backwash pumps 

Other Considerations

• Additional storage for 3W (non-potable water) system

• Maintain parking if possible

• Potential chemical addition to meet future phosphorous limits (chemicals can be 

added at both secondary and tertiary treatment)

Evaluation and Design Criteria

Notes
1 Hydraulic loading should be 5 gpm/SF or less of submerged filter area to meet industry guideline for filter efficacy 

PT0
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PT0 Other considerations may also include potential chemical addition to meet future P  limit (chemicals may be 

added at both secondary and tertiary treatment.)
Patricia Tam, 2022-10-24T05:37:12.843

AM0 0 @Patricia Tam added
Art Molseed, 2022-10-25T23:23:15.311



Alternatives
• Veolia – woven fabric media

• Aqua Aerobic – cloth media

• Nuove Energie – SST mesh media

Woven fabric media

Stainless steel mesh media

Cloth  media

Brown and Caldwell



1. Meets all design criteria, including filter HLR

2. Middle equipment cost

3. Highest power consumption  
Equipment Cost $1,423,000

Pore Size 10 micron

HLR at ADF/PHF (gpm/sf) 2.56/4.73

Total No. of Disks 66

Submerged Filter Area 2,847

Max Headloss (ft) 2.18

Tank Material 304 SST

Height (ft) 8.2

Wet Weight (lbs) per Unit 40,785

Drive Motor HP 1.5

Backwash pump HP 20

Power Consumption (kWh/d) 134

Backwash Flow (% of INF) 1.6%

Veolia 

Brown and Caldwell



1. Slightly above HLR criterion at peak flows

2. Highest equipment cost

3. Middle power consumption

Aqua 
Aerobic

Equipment Cost $1,569,720

Pore Size 10 micron

HLR at ADF/PHF (gpm/sf) 3.23/5.96

Total No. of Disks 42

Submerged Filter Area 2,260

Max Headloss (ft) 3.06

Tank Material Painted Steel

Height (ft) 12

Wet Weight (lbs) per Unit 75,000

Drive Motor HP 2

Backwash pump HP 2

Power Consumption (kWh/d) 114

Backwash Flow (% of INF) 1-3%

Brown and Caldwell



1. Does not meet HLR design criteria, furthest off

– More conservative offering meets criterion but does not fit in 

available footprint.

– Manufacturer’s statement that they’re an ultrascreen rather 

than a disk filter

2. Lowest equipment cost

3. Lowest power consumption

Nuove
Energie

Equipment Cost $1,132,401

Pore Size 20 micron

HLR at ADF/PHF (gpm/sf) 5.5/10.2

Total Filter Area (sf) 1324

Submerged Filter Area (sf) 1321

Max Headloss (ft) 2.20

Tank Material 304 SST

Height (ft) 7.6

Wet Weight (lbs) per Unit 45,100

Drive Motor HP 3

Backwash pump HP 15

Power Consumption (kWh/d) 69

Backwash Flow (% of INF) 1.5%

Brown and Caldwell

KP0

PT1
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KP0 Is number of discs still unkown?
Katie Pollock, 2022-10-20T23:58:04.064

PT1 Do they have very many existing installations (for municipal WW)?  I haven't heard of this company.  Also, an an 

ultrascreen, can they meet the effluent quality requirement?  What about potential future P limit (if chemical is 

added for P removal, possibly at both the secondary clarifier and tertiary filters)?
Patricia Tam, 2022-10-24T05:32:25.261



Footprint Comparison

• Similar footprint sizes

• Veolia

• Aqua Aerobic

• Nuove Energie (largest) used 
as basis for conceptual 
layout – still fits

Brown and Caldwell
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Cost Estimate



Opinion of Probable Construction Costs

Brown and Caldwell 13
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Alternatives Analysis 
for Solids Treatment
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Evaluation and Design Criteria

• Design year: 2052,   Startup year = ~2037

• Design for HRT in digesters of 40 days 20 deg. C

o Will be dependent upon the secondary treatment option chosen

• Assume 4 digesters with 3 being in operation and one redundant unit
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Alternative 1
• New Digesters 3 & 4 east of 1 & 2 and new 

Solids Handling Building in existing location. 

• New building would include redundant 

thickening and dewatering units, TWAS and 

DS pumps, polymer feed units and storage, 

electrical room, and other appurtenant 

equipment.

• Odor control fan and scrubber would be 

located outside the building similar to

existing.

• There would be a drive through sludge 

storage hopper and truck access as shown 

with blue arrows.

• Temporary dewatering, and possibly 

thickening facilities would be needed during 

construction of the new building after 

Digesters 3 & 4 are constructed.
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Drive Through Storage Hopper
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Alternative 2
• New Digesters 3 & 4 east of 1 & 2 and new 

Solids Handling Building located south of 

digesters. 

• New building would include redundant 

thickening and dewatering units, TWAS and 

DS pumps, polymer feed units and storage, 

electrical room, and other appurtenant 

equipment.

• Odor control fan and scrubber would be 

located outside the building.

• There would be a drive through truck bay 

connected to the building with a new 

entrance road on the east side. Truck traffic 

would be as shown in blue arrows.
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Alternative 2 Preliminary Cost Estimate

$29,400,00

-50% to +100% for Class 5

$14,700,000 to $58,800,000
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Alternative 3
• New Digesters 3 & 4 would be constructed  

in the location of the existing Solids 

Handling Building and digesters. Building 

between digesters would house digester 

mixing pumps and DS pumps. 

• New Solids Handling Building would be 

constructed south of Digesters 1 and 2 and 

include redundant thickening and 

dewatering units, TWAS pumps, polymer 

feed units and storage, electrical room, and 

other appurtenant equipment.

• Odor control fan and scrubber would be 

located outside the building.

• There would be a drive through truck bay 

connected to the building with a new 

entrance road on the east side. Truck traffic 

would be as shown in blue arrows.
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Solids Treatment Alternatives Comparison

Alternative Advantages Disadvantages

Alternative 1 • Would make use of the existing plant site 

and not require expansion into the current 

“park” area.

• Truck access for solids pickup could be 

challenging at the back of the plant.

• Temporary dewatering, and possibly 

thickening, facilities would be needed for 

many months during demo of the 

existing building and construction of a 

new building.

Alternative 2 • Truck access to the solids loading bay as 

part of the new building would seemingly 

be easier.

• Expansion into the “park” area south of 

Digesters 1 and 2 may require permitting 

and community acceptance.

Alternative 3 • Truck access to the solids loading bay as 

part of the new building would seemingly 

be easier.

• Expansion into the “park” area south of 

Digesters 1 and 2may require permitting 

and community acceptance

• Extensive yard piping through a likely 

congested area to pump digested sludge 

from new Digesters 3 and 4 to the new 

building.
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Alternatives Analysis 
for Secondary 

Treatment
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Evaluation and Design Criteria

• Design year: 2052,   Startup year = 2032

• Existing aeration basins (no expansion or new basins)

• Assumed ammonia limits: 0.5 mg/L (dry weather), 2 mg/L (wet weather)

• Assumed TP limit: 1 to 2 mg/L
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MLE
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A2O
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SND
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SND/A2O
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Secondary System Alternatives Comparison
Alternatives MLE A2O SND SND/A2O

AB modifications • New baffle walls, DO 

sensors, air flow 

meters/control valves, 

diffusers

• New baffle walls, DO 

sensors, air flow 

meters/control valves, 

diffusers, mixers

• Re-route IMLR

• New IMLR pumps

• New baffle walls, DO 

sensors, NH3 sensor, air 

flow meters/ control 

valves, diffusers

• New baffle walls, DO 

sensors, NH3 sensor, air 

flow meters/ control valves, 

diffusers, mixers

• Re-route IMLR

• New IMLR pumps

Chemical addition • Alum for P removal 

• Caustic for pH control 

(max month)

• Alum for P removal (if limit 

< 2 mg/L)

• Caustic for pH control 

(max month)

• Alum for P removal • Alum for P removal (if limit 

< 1 mg/L)

AB requirements • 2 (dry weather)

• 3 (wet weather)

• 3 (dry weather)

• 4 (wet weather)

• 2 (dry weather)

• 3 (wet weather)

• 3 (dry weather)

• 4 (wet weather)

Secondary clarifier 

requirements

• 3 (dry weather)

• 4 (wet weather)

• 3 (dry weather)

• 4 (wet weather) (≈capacity 

at max mo)

• 3 (dry weather)

• 4 (wet weather)

• 3 (dry weather)

• 4 (wet weather) (≈capacity 

at max mo)

Effluent quality • Meets NH3-N criterion

• PO4-P ≥ 2 mg/L 

• Meets NH3-N criterion

• PO4-P ≤ 2.5 mg/L 

• Meets NH3-N criterion

• PO4-P ≥ 2 mg/L 

• Meets NH3-N criterion

• Meets TP criterion

Average air flow • 2300  - 2500 scfm • 2300 – 2600 scfm • 1800 – 2000 scfm • 1900 – 2100 scfm
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Thank You



November 30, 2022

Wastewater Master Plan
Wastewater Treatment Plant
Draft Facility Plan Workshop



Agenda

1. Secondary Treatment Alternatives Update

2. Solids Handling Alternatives Update

3. CIP Priorities and Costs

Brown and Caldwell
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Secondary Treatment 
Alternatives Analysis 

Update
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Evaluation and Design Criteria

• Design year: 2052,   Startup year = 2032

• Existing aeration basins (no expansion or new basins)

• Assumed ammonia limits: 0.5 mg/L (dry weather), 2 mg/L (wet weather)

• Assumed TP limit: 1 to 2 mg/L
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MLE
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A2O



Brown and Caldwell 7

SND
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SND/A2O
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Secondary System Alternatives Comparison
Alternatives MLE A2O SND SND/A2O

AB modifications • New baffle walls, DO 

sensors, air flow 

meters/control valves, 

diffusers

• New baffle walls, DO 

sensors, air flow 

meters/control valves, 

diffusers, mixers

• Re-route IMLR

• New IMLR pumps

• New baffle walls, DO 

sensors, NH3 sensor, air 

flow meters/ control 

valves, diffusers

• New baffle walls, DO 

sensors, NH3 sensor, air 

flow meters/ control valves, 

diffusers, mixers

• Re-route IMLR

• New IMLR pumps

Chemical addition • Alum for P removal 

• Caustic for pH control 

(max month)

• Alum for P removal (if limit 

< 2 mg/L)

• Caustic for pH control 

(max month)

• Alum for P removal • Alum for P removal (if limit 

< 1 mg/L)

AB requirements • 2 (dry weather)

• 3 (wet weather)

• 3 (dry weather)

• 4 (wet weather)

• 2 (dry weather)

• 3 (wet weather)

• 3 (dry weather)

• 4 (wet weather)

Secondary clarifier 

requirements

• 3 (dry weather)

• 4 (wet weather)

• 3 (dry weather)

• 4 (wet weather) (≈capacity 

at max mo)

• 3 (dry weather)

• 4 (wet weather)

• 3 (dry weather)

• 4 (wet weather) (≈capacity 

at max mo)

Effluent quality • Meets NH3-N criterion

• PO4-P ≥ 2 mg/L 

• Meets NH3-N criterion

• PO4-P ≤ 2.5 mg/L 

• Meets NH3-N criterion

• PO4-P ≥ 2 mg/L 

• Meets NH3-N criterion

• Meets TP criterion

Average air flow • 2300  - 2500 scfm • 2300 – 2600 scfm • 1800 – 2000 scfm • 1900 – 2100 scfm
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Secondary System Alternatives Cost Comparison

Alternatives MLE A2O SND SND/A2O

Construction Cost a  

(2022$)

$1,116,000 $2,212,000 $1,047,000 $1,903.000

Annual Operating 

Costs b 

(2022$, for 2032)

Power: $32,000

Labor: $200,000

Chemical: $129,000

Total: $361,000

Power: $33,000

Labor: $200,000

Chemical: $34,000

Total: $267,000

Power: $26,000

Labor: $200,000

Chemical: $120,000

Total: $346,000

Power: $27,000

Labor: $133,000

Chemical:         -

Total: $160,000

NPV (2022$) c $12,097,000 $10,668,000 $11,567,000 $7,078,000

Notes:

a. Class 5 estimate, with a range from -50% to +100%, unescalated, undiscounted.

b. Operating costs include power costs for aeration, additional labor costs, and chemical costs (caustic and alum), unescalated, 

undiscounted. Unit power cost of $0.045/kWh and labor cost of $133,133/FTE/yr assumed. 

c. Net present value assuming design and construction in 2029 to 2031, operating costs from 2032 to 2052, 5% escalation rate, 

and 3.4% discount rate. 
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Recommendations for Secondary Treatment 

• Implement SND for energy savings and improved alkalinity recovery

• Design diffuser grids and baffles to allow conversion to SND/A2O

• Leave space for chemical feed system

• Convert to A2O in the future as needed when nutrient limits are known
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Solids Treatment 
Alternatives Analysis 

Update
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Alternative 1
• New Digesters 3 & 4 east of 1 & 2 and new 

Solids Handling Building in existing location. 

• New building would include redundant 

thickening and dewatering units and all 

appurtenant equipment. Layouts and cost 

estimates assume RDTs and BFPs.

• Odor control fan and scrubber would be 

located outside the building similar to 

existing.

• There would be a drive through sludge 

storage hopper and truck access as shown 

with blue arrows. (Operations staff indicate 

this route would not be possible.)

• Temporary dewatering, and possibly 

thickening facilities would be needed during 

construction of the new building after 

Digesters 3 & 4 are constructed.
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Alternative 2
• New Digesters 3 & 4 east of 1 & 2 and new 

Solids Handling Building located south of 

digesters. 

• New building would include redundant 

thickening and dewatering units and all 

appurtenant equipment. Layouts and cost 

estimates assume RDTs and BFPs.

• Odor control fan and scrubber would be 

located outside the building.

• There would be a drive through truck bay 

connected to the building with a new 

entrance road on the east side. Truck traffic 

would be as shown in blue arrows.
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Alternative 3
• New Digesters 3 & 4 would be constructed  

in the location of the existing Solids 

Handling Building and digesters. Building 

between digesters would house digester 

mixing pumps and DS pumps. 

• New Solids Handling Building would be 

constructed south of Digesters 1 and 2 and 

include redundant thickening and 

dewatering units and all appurtenant 

equipment. Layouts and cost estimates 

assume RDTs and BFPs.

• Odor control fan and scrubber would be 

located outside the building.

• There would be a drive through truck bay 

connected to the building with a new 

entrance road on the east side. Truck traffic 

would be as shown in blue arrows.
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Solids Treatment Alternatives Comparison

Alternative Advantages Disadvantages

Alternative 1 • Would make use of the existing plant site 

and not require expansion into the current 

“park” area.

• Plant ops has stated that the truck 

access as shown would not be possible.

• Temporary dewatering, and thickening 

facilities would be needed for ~15 to 18 

months during demo of the existing 

building and construction of new one.

Alternative 2 - Likely 

preferred alternative 

• Truck access to the solids loading bay as 

part of the new building would seemingly 

be easier.

• Provides space for future storage or 

treatment processes in area of existing 

building and digesters.

• Expansion into the “park” area south of 

Digesters 1 and 2 may require permitting 

and community acceptance.

Alternative 3 • Truck access to the solids loading bay as 

part of the new building would seemingly 

be easier.

• Provides space for future storage or 

treatment processes in area of existing 

building and digesters.

• Expansion into the “park” area south of 

Digesters 1 and 2may require permitting 

and community acceptance

• Extensive yard piping through a likely 

congested area to pump digested sludge 

from new Digesters 3 and 4 to the new 

building.
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Solids Alternatives Estimated Project Costs

Upper Range (+100%) Estimated Cost Lower Range (-50%)

Alternative 1 $59,402,000 $29,701,000 $14,850,500

Alternative 2 $58,772,000 $29,386,000 $14,693,000

Alternative 3 $58,350,000 $29,175,000 $14,587,500

• Estimated costs for all three alternatives are essentially the same.

• It is also assumed O&M costs for all 3 alternatives would be essentially the same. 

• Based on this, cost will not be a large factor in the alternative selection.

• Other factors, such as truck access, ability to expand into the current “park” area, 

constructability, and ease of operation and maintenance will have a much larger impact on 

alternative selection. 

• A more thorough business case evaluation should be performed when it becomes closer to 

the time to perform the Solids Handling Upgrade.
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CIP Discussion
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Opinion of Probable Construction Cost

Project C-1: Lift Station 5 Basin RDII Reduction Pilot

Oak Lodge Water Services

Bid Item Description Quantity Unit Unit Price Cost

1 Smoke Testing 35,000 LF 0.71$            25,000.00$      
2 Pre-Rehabilitation Flow Meters 5 EA 9,400.00$     47,000.00$      
3 Pre-Rehabilitation Flow Meter Analysis 1 LS 29,000.00$   29,000.00$      

Subtotal 101,000.00$    

4 Mobilization 1 LS 88,000.00$   88,000.00$      
5 Insurance 1 LS 44,000.00$   44,000.00$      
6 Survey 1 LS 15,000.00$   15,000.00$      
7 Site Clearing 1 LS 15,000.00$   15,000.00$      
8 Erosion and Sediment Control Plan 1 LS 4,000.00$     4,000.00$        
9 Traffic Control 1 LS 26,000.00$   26,000.00$      
10 Cleaning & Pre-Construction CCTV 8,783 LF 6.03$            53,000.00$      
11 6" CIPP 173 LF 63.58$          11,000.00$      
12 8" CIPP 5,839 LF 65.08$          380,000.00$    
13 10" CIPP 2,556 LF 70.03$          179,000.00$    
14 12" CIPP 215 LF 74.42$          16,000.00$      
15 Reinstate Service Laterals 138 EA 115.94$        16,000.00$      
16 Full Lateral Rehabilitation 138 EA 5,500.00$     759,000.00$    
17 Post-Construction CCTV 8,921 LF 2.91$            26,000.00$      
18 Manhole Rehabilitation 63 VF 571.43$        36,000.00$      

Construction Subtotal 1,668,000.00$ 

Construction Contingency (30%) 501,000.00$    

Construction Total 2,169,000.00$ 

Project Development & Implementation (30%) 651,000.00$    

Rehabilitation Project Cost 2,820,000.00$ 

19 Post-Rehabilitation Flow Metering 5 EA 9,400.00$     47,000.00$      
20 Post-Rehabilitation Flow Meter Analysis 1 LS 30,000.00$   30,000.00$      

Subtotal 77,000.00$      

Construction Contingency (30%) 23,000.00$      

Construction Total 100,000.00$    

Total Project Cost 3,021,000.00$ 

Pre-Rehabilitation Work

Rehabilitation Work

Post-Rehabilitation Work



Opinion of Probable Construction Cost

Project C-2: Lift Station 2 Basin RDII Reduction Program

Oak Lodge Water Services

Bid Item Description Quantity Unit Unit Price Cost

1 Smoke Testing 165,414 LF 0.71$            117,000.00$       
2 Pre-Rehabilitation Flow Meters 17 EA 7,764.71$     132,000.00$       
3 Pre-Rehabilitation Flow Meter Analysis 1 LS 39,000.00$   39,000.00$         

Subtotal 288,000.00$       

Construction Contingency (30%) 86,000.00$         

Construction Total 374,000.00$       

4 Mobilization 1 LS 136,000.00$ 136,000.00$       
5 Insurance 1 LS 68,000.00$   68,000.00$         
6 Survey 1 LS 23,000.00$   23,000.00$         
7 Site Clearing 1 LS 23,000.00$   23,000.00$         
8 Erosion and Sediment Control Plan 1 LS 7,000.00$     7,000.00$           
9 Traffic Control 1 LS 42,000.00$   42,000.00$         
10 Cleaning & Pre-Construction CCTV 12,794 LF 6.02$            77,000.00$         
11 8" CIPP 11,145 LF 64.96$          724,000.00$       
12 12" CIPP 304 LF 75.63$          23,000.00$         
13 14" CIPP 4 LF 263.16$        1,000.00$           
14 18" CIPP 251 LF 151.39$        38,000.00$         
15 20" CIPP 752 LF 195.48$        147,000.00$       
16 21" CIPP 338 LF 195.44$        66,000.00$         
17 Reinstate Service Laterals 198 EA 116.16$        23,000.00$         
18 Full Lateral Rehabilitation 198 EA 5,500.00$     1,089,000.00$    
19 Post-Construction CCTV 12,794 LF 2.97$            38,000.00$         
20 Manhole Rehabilitation 95 VF 568.42$        54,000.00$         

Construction Subtotal 2,579,000.00$    

Construction Contingency (30%) 774,000.00$       

Construction Total 3,353,000.00$    

Project Development & Implementation (30%) 1,006,000.00$    

Rehabilitation Project Cost 4,359,000.00$    

21 Post-Rehabilitation Flow Metering 17 EA 7,705.88$     131,000.00$       
22 Post-Rehabilitation Flow Meter Analysis 1 LS 39,000.00$   39,000.00$         

Subtotal 170,000.00$       

Construction Contingency (30%) 51,000.00$         

Construction Total 221,000.00$       

Total Project Cost 4,954,000.00$    

Pre-Rehabilitation Work

Rehabilitation Work

Post-Rehabilitation Work



Opinion of Probable Construction Cost

Project C-3: Lift Station 6 Basin RDII Reduction Program

Oak Lodge Water Services

Bid Item Description Quantity Unit Unit Price Cost

1 Smoke Testing 6,846 LF 0.73$            5,000.00$        

2 Pre-Rehabilitation Flow Meters 2 EA 9,500.00$     19,000.00$      

3 Pre-Rehabilitation Flow Meter Analysis 1 LS 21,000.00$   21,000.00$      
Subtotal 45,000.00$     

Construction Contingency (30%) 14,000.00$     

Construction Total 59,000.00$     

4 Mobilization 1 LS 12,000.00$   12,000.00$      

5 Insurance 1 LS 6,000.00$     6,000.00$        

6 Survey 1 LS 2,000.00$     2,000.00$        

7 Site Clearing 1 LS 2,000.00$     2,000.00$        

8 Erosion and Sediment Control Plan 1 LS 500.00$        500.00$           

9 Traffic Control 1 LS 500.00$        500.00$           

10 Cleaning & Pre-Construction CCTV 171 LF 5.85$            1,000.00$        

11 8" CIPP 171 LF 64.33$          11,000.00$      

12 Reinstate Service Laterals 33 EA 121.21$        4,000.00$        

13 Full Lateral Rehabilitation 33 EA 5,500.00$     181,500.00$    

14 Post-Construction CCTV 171 LF 2.92$            500.00$           

15 Manhole Rehabilitation 11 VF 545.45$        6,000.00$        
Construction Subtotal 227,000.00$   

Construction Contingency (30%) 68,000.00$      

Construction Total 295,000.00$    

Project Development & Implementation (30%) 89,000.00$      

Rehabilitation Project Cost 384,000.00$    

16 Post-Rehabilitation Flow Metering 2 EA 9,500.00$     19,000.00$      

17 Post-Rehabilitation Flow Meter Analysis 1 LS 21,000.00$   21,000.00$      
Subtotal 40,000.00$      

Construction Contingency (30%) 12,000.00$      

Construction Total 52,000.00$      

Total Project Cost 495,000.00$    

Pre-Rehabilitation Work

Rehabilitation Work

Post-Rehabilitation Work



Opinion of Probable Construction Cost

Project C-4: Influent Lift Station Basin RDII Reduction Program

Oak Lodge Water Services

Bid Item Description Quantity Unit Unit Price Cost

1 Smoke Testing 207,931 LF 0.71$            148,000.00$       
2 Pre-Rehabilitation Flow Meters 21 EA 7,714.29$     162,000.00$       
3 Pre-Rehabilitation Flow Meter Analysis 1 LS 42,000.00$   42,000.00$         

Subtotal 352,000.00$       

Construction Contingency (30%) 106,000.00$       

Construction Total 458,000.00$       

4 Mobilization 1 LS 201,000.00$ 201,000.00$       
5 Insurance 1 LS 101,000.00$ 101,000.00$       
6 Survey 1 LS 34,000.00$   34,000.00$         
7 Site Clearing 1 LS 34,000.00$   34,000.00$         
8 Erosion and Sediment Control Plan 1 LS 12,000.00$   12,000.00$         
9 Traffic Control 1 LS 74,000.00$   74,000.00$         
10 Cleaning & Pre-Construction CCTV 171 LF 877.19$        150,000.00$       
11 6" CIPP 270 LF 18,000.00$         
12 8" CIPP 12,724 LF 65.00$          827,000.00$       
13 10" CIPP 503 LF 35,000.00$         
14 12" CIPP 250 LF 19,000.00$         
15 15" CIPP 247 LF 23,000.00$         
16 21" CIPP 1,428 LF 278,000.00$       
17 Reinstate Service Laterals 326 EA 113.50$        37,000.00$         
18 Full Lateral Rehabilitation 326 EA 1,793,000.00$    
19 Post-Construction CCTV 24,693 LF 3.00$            74,000.00$         
20 Manhole Rehabilitation 179 VF 569.83$        102,000.00$       

Construction Subtotal 3,812,000.00$    

Construction Contingency (30%) 1,144,000.00$    

Construction Total 4,956,000.00$    

Project Development & Implementation (30%) 1,487,000.00$    

Rehabilitation Project Cost 6,443,000.00$    

21 Post-Rehabilitation Flow Metering 2 EA 9,500.00$     19,000.00$         
22 Post-Rehabilitation Flow Meter Analysis 1 LS 21,000.00$   21,000.00$         

Subtotal 40,000.00$         

Construction Contingency (30%) 12,000.00$         

Construction Total 52,000.00$         

Total Project Cost 6,953,000.00$    

Pre-Rehabilitation Work

Rehabilitation Work

Post-Rehabilitation Work



Opinion of Probable Construction Cost

Project C-5: Lift Station 4 Basin RDII Reduction Program

Oak Lodge Water Services

Bid Item Description Quantity Unit Unit Price Cost

1 Smoke Testing 2,335 LF 0.64$            1,500.00$        

2 Pre-Rehabilitation Flow Meters 1 EA 9,000.00$     9,000.00$        

3 Pre-Rehabilitation Flow Meter Analysis 1 LS 20,500.00$   20,500.00$      
Subtotal 31,000.00$     

Construction Contingency (30%) 10,000.00$     

Construction Total 41,000.00$     

4 Mobilization 1 LS 4,000.00$     4,000.00$        

5 Insurance 1 LS 2,000.00$     2,000.00$        

6 Survey 1 LS 1,000.00$     1,000.00$        

7 Site Clearing 1 LS 1,000.00$     1,000.00$        

8 Erosion and Sediment Control Plan 1 LS 500.00$        500.00$           

9 Traffic Control 1 LS 1,000.00$     1,000.00$        

10 Cleaning & Pre-Construction CCTV 491 LF 6.11$            3,000.00$        

11 8" CIPP 491 LF 65.17$          32,000.00$      

12 Reinstate Service Laterals 4 EA 125.00$        500.00$           

13 Full Lateral Rehabilitation 4 EA 5,500.00$     22,000.00$      

14 Post-Construction CCTV 491 LF 2.04$            1,000.00$        

15 Manhole Rehabilitation 11 VF 545.45$        6,000.00$        
Construction Subtotal 74,000.00$     

Construction Contingency (30%) 22,000.00$      

Construction Total 96,000.00$      

Project Development & Implementation (30%) 29,000.00$      

Rehabilitation Project Cost 125,000.00$    

16 Post-Rehabilitation Flow Metering 1 EA 9,000.00$     9,000.00$        

17 Post-Rehabilitation Flow Meter Analysis 1 LS 21,000.00$   21,000.00$      
Subtotal 30,000.00$      

Construction Contingency (30%) 9,000.00$        

Construction Total 39,000.00$      

Total Project Cost 205,000.00$    

Pre-Rehabilitation Work

Rehabilitation Work

Post-Rehabilitation Work



Opinion of Probable Construction Cost

Project C-6: Lift Station 3 Basin RDII Reduction Program

Oak Lodge Water Services

Bid Item Description Quantity Unit Unit Price Cost

1 Smoke Testing 51,309 LF 0.70$            36,000.00$         
2 Pre-Rehabilitation Flow Meters 5 EA 9,400.00$     47,000.00$         
3 Pre-Rehabilitation Flow Meter Analysis 1 LS 24,000.00$   24,000.00$         

Subtotal 107,000.00$       

Construction Contingency (30%) 32,000.00$         

Construction Total 139,000.00$       

4 Mobilization 1 LS 256,000.00$ 256,000.00$       
5 Insurance 1 LS 128,000.00$ 128,000.00$       
6 Survey 1 LS 43,000.00$   43,000.00$         
7 Site Clearing 1 LS 43,000.00$   43,000.00$         
8 Erosion and Sediment Control Plan 1 LS 10,000.00$   10,000.00$         
9 Traffic Control 1 LS 59,000.00$   59,000.00$         
10 Cleaning & Pre-Construction CCTV 23,297 LF 6.01$            140,000.00$       
11 8" CIPP 19,504 LF 65.01$          1,268,000.00$    
12 10" CIPP 1,009 LF 70.37$          71,000.00$         
13 12" CIPP 1,788 LF 74.94$          134,000.00$       
14 15" CIPP 996 LF 94.38$          94,000.00$         
15 Reinstate Service Laterals 428 EA 114.49$        49,000.00$         
16 Full Lateral Rehabilitation 428 EA 5,500.00$     2,354,000.00$    
17 Post-Construction CCTV 23,297 LF 3.00$            70,000.00$         
18 Manhole Rehabilitation 168 VF 571.43$        96,000.00$         

Construction Subtotal 4,815,000.00$    

Construction Contingency (30%) 1,444,000.00$    

Construction Total 6,259,000.00$    

Project Development & Implementation (30%) 1,878,000.00$    

Rehabilitation Project Cost 8,137,000.00$    

19 Post-Rehabilitation Flow Metering 5 EA 9,400.00$     47,000.00$         
20 Post-Rehabilitation Flow Meter Analysis 1 LS 24,000.00$   24,000.00$         

Subtotal 71,000.00$         

Construction Contingency (30%) 21,000.00$         

Construction Total 92,000.00$         

Total Project Cost 8,368,000.00$    

Pre-Rehabilitation Work

Rehabilitation Work

Post-Rehabilitation Work



Opinion of Probable Construction Cost

Project C-7: Annual Condition Rehabilitation

Oak Lodge Water Services

The following quantities are based off rehabilitation work over a 10-year period

Bid Item Description Quantity Unit Unit Price Cost

1 Mobilization 1 LS 397,000.00$ 397,000.00$      

2 Insurance 1 LS 198,000.00$ 198,000.00$      

3 Survey 1 LS 66,000.00$   66,000.00$        

4 Site Clearing 1 LS 66,000.00$   66,000.00$        

5 Erosion and Sediment Control Plan 1 LS 35,000.00$   35,000.00$        

6 Traffic Control 1 LS 213,000.00$ 213,000.00$      

7 Cleaning & Pre-Construction CCTV 70,918 LF 6.01$            426,000.00$      

8 CIPP (Size Varies) 70,918 LF 82.45$          5,847,000.00$   

9 Reinstate Service Laterals 1127 EA 115.35$        130,000.00$      

10 Post-Construction CCTV 70,918 LF 3.00$            213,000.00$      
Construction Subtotal 7,591,000.00$   

Construction Contingency (30%) 2,277,000.00$   

Construction Total 9,868,000.00$   

Project Development & Implementation (30%) 2,961,000.00$   

Project Cost (10-year) 12,829,000.00$ 

Project Time Frame (Years) 10

Annual Cost (Per Year) 1,282,900.00$   

Total Time Frame (Years) 20

Total Project Cost (20-years) 25,658,000.00$ 



Opinion of Probable Construction Cost

Project C-8: Trunk A Upsizing

Oak Lodge Water Services

Bid Item Description Quantity Unit Unit Price Cost

1 Mobilization 1 LS 370,000.00$ 370,000.00$      

2 Insurance 1 LS 186,000.00$ 186,000.00$      

3 Survey 1 LS 62,000.00$   62,000.00$        

4 Site Clearing 1 LS 62,000.00$   62,000.00$        

5 Erosion and Sediment Control Plan 1 LS 17,000.00$   17,000.00$        

6 Traffic Control 1 LS 124,000.00$ 124,000.00$      

7 24" Sewer Main, <10 ft deep 1,092 LF 650.18$        710,000.00$      

8 24" Sewer Main, 10-15 ft deep 2,671 LF 700.11$        1,870,000.00$   

27" Sewer Main, <10 ft deep 721 LF 505,000.00$      

9 27" Sewer Main, 10-15 ft deep 240 LF 750.00$        180,000.00$      

27" Sewer Main, 15-20 ft deep 333 LF 266,000.00$      

10 30" Sewer Main, <10 ft deep 1,639 LF 749.85$        1,229,000.00$   

11 30" Sewer Main, 10-15 ft deep 507 LF 800.79$        406,000.00$      

12 30" Sewer Main, 15-20 ft deep 835 LF 850.30$        710,000.00$      

13 30" Sewer Main, 25-30 ft deep 220 LF 900.00$        198,000.00$      

14 Connect to Lateral 59 EA 2,000.00$     118,000.00$      
Construction Subtotal 7,013,000.00$   

Construction Contingency (30%) 2,104,000.00$   

Construction Total 9,117,000.00$   

Project Development & Implementation (30%) 2,735,000.00$   

Total Project Cost 11,852,000.00$ 



Opinion of Probable Construction Cost

Project C-9: Trunk Main B Upsizing

Oak Lodge Water Services

Bid Item Description Quantity Unit Unit Price Cost

1 Mobilization 1 LS 324,000.00$ 324,000.00$      

2 Insurance 1 LS 162,000.00$ 162,000.00$      

3 Survey 1 LS 54,000.00$   54,000.00$        

4 Site Clearing 1 LS 54,000.00$   54,000.00$        

5 Erosion and Sediment Control Plan 1 LS 17,000.00$   17,000.00$        

6 Traffic Control 1 LS 130,000.00$ 130,000.00$      

7 15" Sewer Main, <10 ft deep 362 LF 248.69$        90,000.00$        

8 18" Sewer Main, <10 ft deep 583 LF 349.97$        204,000.00$      

9 18" Sewer Main, 10-15 ft deep 2,773 LF 450.09$        1,248,000.00$   

10 18" Sewer Main, 15-20 ft deep 554 LF 649.58$        360,000.00$      

11 18" Sewer Main, 20-25 ft deep 690 LF 750.62$        518,000.00$      

12 24" Sewer Main, <10 ft deep 823 LF 649.82$        535,000.00$      

13 24" Sewer Main, 10-15 ft deep 418 LF 699.40$        292,000.00$      

14 24" Sewer Main, 15-20 ft deep 1,521 LF 750.12$        1,141,000.00$   

15 24" Sewer Main, 20-25 ft deep 330 LF 799.03$        264,000.00$      

16 24" Sewer Main, 25-30 ft deep 637 LF 849.56$        541,000.00$      

17 Connect to Lateral 99 EA 2,000.00$     198,000.00$      
Construction Subtotal 6,132,000.00$   

Construction Contingency (30%) 1,840,000.00$   

Construction Total 7,972,000.00$   

Project Development & Implementation (30%) 2,392,000.00$   

Total Project Cost 10,364,000.00$ 



Opinion of Probable Construction Cost

Project C-10: Trunk Main 2A Upsizing

Oak Lodge Water Services

Bid Item Description Quantity Unit Unit Price Cost

1 Mobilization 1 LS 61,000.00$   61,000.00$        

2 Insurance 1 LS 30,000.00$   30,000.00$        

3 Survey 1 LS 10,000.00$   10,000.00$        

4 Site Clearing 1 LS 10,000.00$   10,000.00$        

5 Erosion and Sediment Control Plan 1 LS 4,000.00$     4,000.00$           

6 Traffic Control 1 LS 30,000.00$   30,000.00$        

7 15" Sewer Main, 10-15 ft deep 322 LF 350.93$        113,000.00$      

8 18" Sewer Main, 10-15 ft deep 1,099 LF 449.50$        494,000.00$      

9 18" Sewer Main, 15-20 ft deep 600 LF 650.00$        390,000.00$      

10 Connect to Lateral 4 EA 2,000.00$     8,000.00$           
Construction Subtotal 1,150,000.00$   

Construction Contingency (30%) 345,000.00$      

Construction Total 1,495,000.00$   

Project Development & Implementation (30%) 448,000.00$      

Total Project Cost 1,943,000.00$   



Opinion of Probable Construction Cost

Project C-11: Trunk Main C Upsizing

Oak Lodge Water Services

Bid Item Description Quantity Unit Unit Price Cost

1 Mobilization 1 LS 4,000.00$     4,000.00$           

2 Insurance 1 LS 2,000.00$     2,000.00$           

3 Survey 1 LS 1,000.00$     1,000.00$           

4 Site Clearing 1 LS 1,000.00$     1,000.00$           

5 Erosion and Sediment Control Plan 1 LS 1,000.00$     1,000.00$           

6 Traffic Control 1 LS 4,000.00$     4,000.00$           

7 10" Sewer Main, 10-15 ft deep 289 LF 249.13$        72,000.00$        
Construction Subtotal 85,000.00$        

Construction Contingency (30%) 26,000.00$        

Construction Total 111,000.00$      

Project Development & Implementation (30%) 33,000.00$        

Total Project Cost 144,000.00$      



Opinion of Probable Construction Cost

Project C-19: Lift Station 4 Rehabilitation

Oak Lodge Water Services

Bid Item Description Quantity Unit Unit Price Cost

1 Mobilization (8%) 1 LS 11,000.00$   11,000.00$        

2 Erosion Control 1 LS 4,000.00$     4,000.00$           

3 Bypass Pumping 4 WK 2,000.00$     8,000.00$           

4 Demolition 1 LS 15,000.00$   15,000.00$        

5 Electrical and Control Kiosk 1 LS 20,000.00$   20,000.00$        

6 Electrical Service, Main Breaker, and MTS 1 LS 8,000.00$     8,000.00$           

7 Site Electrical 1 LS 50,000.00$   50,000.00$        

8 Lift Station Pipe, Valves, & Fittings 1 LS 4,000.00$     4,000.00$           

9 Gravel Borrow Fill 350 CY 51.43$          18,000.00$        

10 Gravel Surfacing 160 SY 12.50$          2,000.00$           

11 Operations & Maintenance Manual 1 LS 2,000.00$     2,000.00$           
Construction Subtotal 142,000.00$      

Construction Contingency (30%) 42,000.00$        

Construction Total 184,000.00$      

Project Development & Implementation (30%) 55,000.00$        

Total Project Cost 239,000.00$      



Opinion of Probable Construction Cost

Project C-20: Lift Station 6 Rehabilitation

Oak Lodge Water Services

Bid Item Description Quantity Unit Unit Price Cost

1 Mobilization (8%) 1 LS 34,000.00$   34,000.00$        

2 Erosion Control 1 LS 4,000.00$     4,000.00$           

3 Bypass Pumping 6 WK 3,500.00$     21,000.00$        

4 Demolition 1 LS 30,000.00$   30,000.00$        

5 Pump Station Structural Modifications 1 LS 50,000.00$   50,000.00$        

6 Electrical and Control Kiosk 1 LS 8,000.00$     8,000.00$           

7 Epoxy Coating Wetwell & Discharge Manhole1700 SF 31.76$          54,000.00$        

8 Lift Station Pipe, Valves, & Fittings 2 EA 14,000.00$   28,000.00$        

9 Chain Link Fence & Gate 300 LF 56.67$          17,000.00$        

10 Electrical Service, Main Breaker, and MTS 1 LS 15,000.00$   15,000.00$        

11 Instruments 1 LS 10,000.00$   10,000.00$        

12 Pump Control Panel & Starters 1 LS 80,000.00$   80,000.00$        

13 Pump Disconnection Pane 1 LS 20,000.00$   20,000.00$        

14 Site Electrical 1 LS 70,000.00$   70,000.00$        

15 Startup 1 LS 8,000.00$     8,000.00$           

16 Gravel Surfacing 427 SY 9.37$            4,000.00$           

17 Operations & Maintenance Manual 1 LS 2,000.00$     2,000.00$           
Construction Subtotal 455,000.00$      

Construction Contingency (30%) 137,000.00$      

Construction Total 592,000.00$      

Project Development & Implementation (30%) 177,000.00$      

Total Project Cost 769,000.00$      



Opinion of Probable Construction Cost

Project P-1: Wastewater Master Plan Update

Oak Lodge Water Services

Bid Item Description Quantity Unit Unit Price Cost

1 2027 Wastewater Master Plan Update 1 LS 370,000.00$ 370,000.00$     
2 2032 Wastewater Master Plan Update 1 LS 370,000.00$ 370,000.00$     
3 2037 Wastewater Master Plan Update 1 LS 370,000.00$ 370,000.00$     
4 2042 Wastewater Master Plan Update 1 LS 370,000.00$ 370,000.00$     
5 2047 Wastewater Master Plan Update 1 LS 370,000.00$ 370,000.00$     
6 2052 Wastewater Master Plan Update 1 LS 370,000.00$ 370,000.00$     

Project Cost 2,220,000.00$  



    

 

Wastewater Master Plan 
Oak Lodge Water Services | L 

 

Appendix L CIP Project Map 
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