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PUBLIC MEETING 
OAK LODGE WATER SERVICES 

BOARD OF DIRECTORS 
MARCH 21, 2023 at 6:00 p.m. 

 
 

1. Call to Order and Hybrid Meeting Facilitation Protocols 
 

2. Call for Public Comment 
 

3. Consent Agenda 
 

a. January 2023 Financial Report 
b. Approval of February 21, 2023 Board Meeting Minutes 
c. Approval of Contract Renewal with Relay Resources 

 
4. Consideration of Wastewater Master Plan 

 
5. Consideration of Contract Award for Hillside Wastewater Construction 

 
6. Consideration of Stranded Workers Intergovernmental Agreement 

 
7. Consideration of Contract Award for SCADA Master Services Agreements 

 
8. Presentation of Proposed Updates to Contracting and Purchasing Rules Policy 

 
9. Business from the Board 

 
10. Department Reports 
 

a. General Manager 
b. Human Resources 
c. Finance 
d. Technical Services 
e. Field Operations 
f. Plant Operations 

 
11. Recess to Executive Session  

Convene Executive Session under ORS 192.660(2)(d) to conduct deliberations with persons 
designated by the governing body to carry on labor negotiations. 
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12. Adjourn Executive Session  

If necessary, Board may take action on items discussed in Executive Session. 

13. Adjourn Regular Meeting  



 

AGENDA ITEM 
 

    
Title     Call to Order 
Item No.   1 
Date   March 21, 2023 

 
 
Summary 
 
The Chair will call the meeting to order with a quorum of the Board at the noticed time.  
 
The General Manager will review the meeting protocols before business is discussed.  



 
 

AGENDA ITEM 
 

    
Title     Call for Public Comment 
Item No.    2  
Date   March 21, 2023 

 

Summary 

The Board of Directors welcomes comment from members of the public. 

Written comments may not be read out loud or addressed during the meeting, but all public 
comments will be entered into the record.  

The Board of Directors may elect to limit the total time available for public comment or for any 
single speaker depending on meeting length. 



 
 

CONSENT AGENDA 
 

    
To   Board of Directors     
From   Sarah Jo Chaplen, General Manager    
Title   Consent Agenda 
Item No.  3    
Date   March 21, 2023 

 

Summary 

The Board of Directors has a standing item on the regular monthly meeting agenda called 
“Consent Agenda.” This subset of the regular agenda provides for the Board to relegate routine 
business functions not requiring discussion to a consent agenda where all included items can be 
acted upon by a single act.   

The Consent Agenda includes: 

a. January 2023 Financial Report 
b. Approval of February 21, 2023 Board Meeting Minutes 
c. Approval of Contract Renewal with Relay Resources 

Options for Consideration 

1. Approve the Consent Agenda as listed on the meeting agenda. 

2. Request one or more items listed on the Consent Agenda be pulled from the 
Consent Agenda for discussion. 

Recommendation 

Staff requests that the Board approve the items listed under the Consent Agenda. 

Suggested Board Motion 

“I move to approve the Consent Agenda.” 

 

 

Approved By _______________________________  Date ______________________ 



 
 

MONTHLY FINANCIAL REPORT 
 

    
To   Board of Directors     
From   Gail Stevens, Finance Director    
Title   January 2023 Financial Reports 
Item No.  3a    
Date   March 21, 2023 Meeting 

 
 
Reports  
 
• January 2023 Monthly Overview (Including Cash and Investment Balances) 
• January 2023 Budget to Actual Report  
• January 2023 Budget Account Roll Up Report  
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Oak Lodge Water Services  
Monthly Overview  
January 2023 

This report summarizes the revenues and expenditures for January 2023. Also incorporated in 
this report are account balances, including all cash and investment activity as well as checks and 
withdrawals.  

Cash and Investments 

Account Balances As of:     

January 31, 2023 Interest Rate Balance 
Account   
Wells Fargo Bank Checking-3552    $  1,173,561  
Wells Fargo Bank Checking-9966  1,000 
LGIP 3.37%  $12,986,323  

Total    $14,160,884  

The OLWS’ checks, electronic withdrawals, and bank drafts total $1.1 million for January 2023.  
There were three voided checks totaling $5,019.23. 

Services Revenue 

Below is a table identifying OLWS’ three principal sources of service charges in each fund with a 
comparison between annual budget estimates and year-to-date service charge fees.   

GL Account Service Charge 
 Budget 

Estimate  
 Period 
Amount  

 Year-to-Date 
Amount  

Percentage 
of Budget 

10-00-4211 Water sales 4,351,000  351,659  2,657,058  61.1% 
20-00-4212 Wastewater charges 9,199,000  672,401  5,135,750  55.8% 
30-00-4213 Watershed protection  1,592,000  128,874  912,160  57.3% 
  Subtotal  $ 15,142,000   $ 1,152,934   $ 8,704,968  57.5% 

With respect to revenues, the percentage of budget is affected by seasonal variations. The 
expectation is that OLWS would recognize a greater percentage of revenue in the first half of the 
fiscal year than in the second half. 

Expenses by Budget Category  

The table below matches the Budget for the number of months reported to the same number of 
months of actual expenses. The Budget YTD column provides the portion of the Budget for 
comparison, whereas the financial reports compare actuals to the full annual budget. This view 
allows for a review at the category level to ensure expenditures remain within the budget within 
each category.  
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Expense Category 

FY 2023 
Adopted 
Budget 

BUDGET  
Year-to-Date 

Jan. 2023 

ACTUALS  
Year-to-Date 

Jan. 2023 % Spent 
Personnel Services  $    5,374,000  3,134,833  2,943,405 94% 
Materials & Services  $    5,430,953  3,168,056  2,642,601 83% 
Capital Outlay  $    7,282,340  4,248,032  2,522,015 59% 
    $  10,550,921  $  8,108,021     76% 

With respect to expenditures, at the end of January expenditures are overall 45.6% of budget, 
excluding Contingencies, with 58.3% of the fiscal year completed.  

Review of expenditure lines that are above 63.0% of budget: 

1. 5260 – Unemployment is 80.6% of budget. This is due to timing of invoices, only once per 
quarter. Expect the final unemployment charges for the fiscal year to remain within the 
budget. 

2. 6330 – Vehicles & Equipment Maintenance is 64.0% of budget. Several of the large pieces 
of equipment’s annual maintenance and repairs were completed in the month of January.  

3. 6510 – Office Supplies is at 68.0% of budget. This is due to replacement of aged furniture 
at the plant and continued higher prices for on-going items, such as copy paper. 

4. 6740 – Advertising is 75.1% of budget. This budget is for job posting costs. With the 
current labor market, recruitment time is longer, increasing costs for each posting.  

Low Income Rate Relief Program Overview 

The Authority allows eligible customers to obtain a discounted rate on a portion of their bill. The 
Authority budgets resources to fund the revenue losses due to the program at the rate of 0.5% 
of budgeted service charge revenue. The budgeted amount serves as a cap to the program’s cost 
which can only be exceeded with approval from the OLWS’ Board of Directors.  The program cap 
is $75,710 for FY 2022-23. 

The LIRR Program provides the following discounts: 

• Drinking water customers receive a 50% discount on their water base rate. Consumption 
is billed at full Authority tiered rates. 

• Wastewater customers receive a 50% discount on both their base rate and consumption. 
• Watershed Protection customers receive a 50% discount on their base rate. 

The number of customers for each utility receiving the low-income rates for January 31, 2023 
billing are below. The total number of customers enrolled in LIRR are split between the two billing 
cycles and can vary in total by utility. 
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    Budget 

Budget 
Year-to-Date 

Jan. 2023 

Actual 
Year-to-Date 

Jan. 2023 % Spent 
LIRR Program Cap  $           75,710          44,164            36,403 82% 
            

    
# of Customers 
Current Month 

Discount 
Provided 

Fiscal Year To 
Date   

Drinking Water 69 1,270 8,566   
Wastewater 62 3,216 23,649   
Watershed Protection 62 599 4,188   
      5,085 36,403   

 



General Ledger
Budget to Actual

User: Gail
Printed: 3/7/2023 3:39:43 PM
Period 07 - 07
Fiscal Year 2023

Account Number Description Budget Period Amt End Bal Encumbered % of Budget

05 Administrative Services
NonDivisional
Beginning Fund Balance

05-00-3500 Fund balance 1,168,115.00 0.00 1,493,542.83 0.00 127.86
Beginning Fund Balance 1,168,115.00 0.00 1,493,542.83 0.00 127.86

NonDivisional 1,168,115.00 0.00 1,493,542.83 0.00 127.86

Fund Balance 1,168,115.00 0.00 1,493,542.83 0.00 127.86
NonDivisional
Revenue

05-00-4227 System
Development-Compliance

0.00 146.00 2,044.00 0.00 0.00

05-00-4230 Contracted Services
Revenue

57,400.00 4,000.00 33,400.00 0.00 58.19

05-00-4610 Investment revenue 3,000.00 5,144.41 22,529.88 0.00 751.00
05-00-4630 Miscellaneous revenues 10,000.00 1,056.00 9,535.23 0.00 95.35

Revenue 70,400.00 10,346.41 67,509.11 0.00 95.89

NonDivisional 70,400.00 10,346.41 67,509.11 0.00 95.89

Transfers &
Contingencies
Revenue

05-29-4910 Transfer in from Fund 10 1,008,000.00 84,000.00 588,000.00 0.00 58.33
05-29-4920 Transfer in from Fund 20 1,920,000.00 160,000.00 1,120,000.00 0.00 58.33
05-29-4930 Transfer in from Fund 30 1,008,000.00 84,000.00 588,000.00 0.00 58.33

Revenue 3,936,000.00 328,000.00 2,296,000.00 0.00 58.33

Transfers &
Contingencies

3,936,000.00 328,000.00 2,296,000.00 0.00 58.33

Revenue 4,006,400.00 338,346.41 2,363,509.11 0.00 58.99
AdminFinance
Personnel Services

05-01-5110 Regular employees 705,000.00 60,381.73 421,155.07 0.00 59.74
05-01-5130 Overtime 17,000.00 1,501.42 12,427.89 0.00 73.11
05-01-5210 Healthdental insurance 125,000.00 10,292.91 71,904.60 0.00 57.52
05-01-5230 Social security 55,000.00 4,630.24 29,724.83 0.00 54.05
05-01-5240 Retirement 138,000.00 18,749.41 85,467.68 0.00 61.93
05-01-5250 TrimetWBFPaid Leave OR 6,000.00 716.51 3,714.49 0.00 61.91
05-01-5260 Unemployment 20,000.00 6,597.00 16,126.00 0.00 80.63
05-01-5270 Workers compensation 1,000.00 24.94 174.58 0.00 17.46
05-01-5290 Other employee benefits 2,000.00 235.60 1,949.93 0.00 97.50

Personnel Services 1,069,000.00 103,129.76 642,645.07 0.00 60.12

Materials & Services
05-01-6110 Legal services 375,000.00 24,705.75 142,894.32 0.00 38.11
05-01-6120 Accounting and audit

services
76,000.00 0.00 0.00 0.00 0.00

05-01-6155 Contracted Services 200,000.00 35,011.34 124,609.25 52,395.68 62.30
05-01-6180 Dues and subscriptions 60,000.00 5,480.16 23,675.62 0.00 39.46
05-01-6220 Electricity 13,000.00 1,443.80 9,230.72 3,769.28 71.01
05-01-6240 Natural gas 4,000.00 747.19 2,662.73 1,650.00 66.57
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Account Number Description Budget Period Amt End Bal Encumbered % of Budget

05-01-6290 Other utilities 10,000.00 61.45 2,911.44 1,281.80 29.11
05-01-6310 Janitorial services 15,000.00 1,283.57 8,984.99 6,417.85 59.90
05-01-6320 Buildings and grounds

maint
35,000.00 880.55 11,791.51 3,727.75 33.69

05-01-6410 Mileage 2,700.00 0.00 1,831.34 0.00 67.83
05-01-6420 Staff training 12,000.00 230.00 6,387.46 0.00 53.23
05-01-6440 Board Expense 2,000.00 -126.85 -126.85 0.00 -6.34
05-01-6510 Office supplies 32,000.00 5,525.56 23,155.14 1,500.00 72.36
05-01-6730 Communications 2,000.00 0.00 0.00 0.00 0.00
05-01-6760 Equipment rental 4,000.00 0.00 1,480.73 1,428.30 37.02
05-01-6770 Bank charges 160,000.00 21,234.41 80,209.08 64,201.96 50.13
05-01-6780 Taxes, Fees, Permits 2,000.00 0.00 768.36 0.00 38.42
05-01-6900 Miscellaneous expense 1,000.00 0.00 100.00 0.00 10.00

Materials & Services 1,005,700.00 96,476.93 440,565.84 136,372.62 43.81

AdminFinance 2,074,700.00 199,606.69 1,083,210.91 136,372.62 52.21

Human Resources
Personnel Services

05-02-5110 Regular employees 278,000.00 24,175.60 163,108.80 0.00 58.67
05-02-5130 Overtime 2,500.00 0.00 271.09 0.00 10.84
05-02-5210 Healthdental insurance 36,000.00 2,735.39 18,647.48 0.00 51.80
05-02-5230 Social security 22,000.00 1,816.00 12,276.86 0.00 55.80
05-02-5240 Retirement 50,000.00 4,332.27 29,277.75 0.00 58.56
05-02-5250 TrimetWBFPaid Leave OR 3,000.00 280.02 1,414.76 0.00 47.16
05-02-5270 Workers compensation 1,000.00 10.35 72.45 0.00 7.25
05-02-5290 Other employee benefits 1,000.00 494.83 1,355.00 0.00 135.50

Personnel Services 393,500.00 33,844.46 226,424.19 0.00 57.54

Materials & Services
05-02-6155 Contracted Services 52,000.00 1,733.33 12,710.60 0.00 24.44
05-02-6175 Records Management 8,500.00 900.64 3,656.82 1,744.35 43.02
05-02-6230 Telephone 63,000.00 4,001.59 26,926.85 28,434.85 42.74
05-02-6410 Mileage 1,000.00 0.00 650.76 0.00 65.08
05-02-6420 Staff training 25,000.00 253.15 4,857.17 700.00 19.43
05-02-6440 Board Expense 7,000.00 -988.55 1,044.82 0.00 14.93
05-02-6510 Office supplies 2,200.00 0.00 109.99 0.00 5.00
05-02-6540 Safety Supplies 2,000.00 0.00 52.84 0.00 2.64
05-02-6560 Uniforms 38,000.00 3,423.67 19,799.90 12,350.00 52.11
05-02-6610 Board Compensation 2,500.00 0.00 0.00 0.00 0.00
05-02-6720 Insurance-General 300,000.00 16,982.35 106,839.44 0.00 35.61
05-02-6730 Communications 38,100.00 77.96 2,839.60 7,489.56 7.45
05-02-6740 Advertising 6,000.00 2,710.24 4,883.24 0.00 81.39
05-02-6900 Miscellaneous expense 1,000.00 0.00 27.19 0.00 2.72

Materials & Services 546,300.00 29,094.38 184,399.22 50,718.76 33.75

Human Resources 939,800.00 62,938.84 410,823.41 50,718.76 43.71

Technical Services
Personnel Services

05-03-5110 Regular employees 549,000.00 37,649.22 255,701.13 0.00 46.58
05-03-5130 Overtime 2,500.00 0.00 0.00 0.00 0.00
05-03-5210 Healthdental Insurance 83,000.00 6,067.92 42,850.11 0.00 51.63
05-03-5230 Social security 43,000.00 2,823.22 19,202.38 0.00 44.66
05-03-5240 Retirement 102,000.00 7,088.85 48,192.90 0.00 47.25
05-03-5250 TrimetWBFPaid Leave OR 5,000.00 429.50 2,198.69 0.00 43.97
05-03-5270 Workers compensation 1,000.00 19.42 135.94 0.00 13.59
05-03-5290 Other employee benefits 2,000.00 202.05 481.65 0.00 24.08

Personnel Services 787,500.00 54,280.18 368,762.80 0.00 46.83

Materials & Services
05-03-6155 Contracted Services 90,500.00 2,282.50 24,070.41 33,198.62 26.60
05-03-6180 Dues and subscriptions 0.00 0.00 0.00 0.00 0.00
05-03-6350 Computer maintenance 313,103.00 23,466.75 164,198.90 46,618.85 52.44
05-03-6410 Mileage 1,000.00 0.00 323.87 0.00 32.39
05-03-6420 Staff training 10,500.00 0.00 4,343.59 0.00 41.37
05-03-6430 Certifications 2,000.00 405.00 1,385.00 0.00 69.25
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Account Number Description Budget Period Amt End Bal Encumbered % of Budget

05-03-6530 Small tools and equipment 0.00 0.00 250.00 0.00 0.00
05-03-6540 Safety supplies 5,000.00 262.63 1,735.64 1,543.20 34.71
05-03-6550 Operational Supplies 3,000.00 37.72 37.72 0.00 1.26
05-03-6900 Miscellaneous expense 1,000.00 0.00 0.00 0.00 0.00

Materials & Services 426,103.00 26,454.60 196,345.13 81,360.67 46.08

Technical Services 1,213,603.00 80,734.78 565,107.93 81,360.67 46.56

Vehicle Services
Materials & Services

05-04-6330 Vehicleequipment
maintenance

75,000.00 11,813.18 47,994.67 12,201.03 63.99

05-04-6520 Fuels and Oils 51,000.00 3,585.82 25,554.59 0.00 50.11
Materials & Services 126,000.00 15,399.00 73,549.26 12,201.03 58.37

Vehicle Services 126,000.00 15,399.00 73,549.26 12,201.03 58.37

Transfers &
Contingencies
Transfers & Contingencies

05-29-9000 Contingency 788,412.00 0.00 0.00 0.00 0.00
Transfers & Contingencies 788,412.00 0.00 0.00 0.00 0.00

Transfers &
Contingencies

788,412.00 0.00 0.00 0.00 0.00

Expense 5,142,515.00 358,679.31 2,132,691.51 280,653.08 41.47
05 Administrative Services 32,000.00 -20,332.90 1,724,360.43 -280,653.08 5,388.63

10 Drinking Water
NonDivisional
Beginning Fund Balance

10-00-3500 Fund balance 1,015,771.00 0.00 844,620.78 0.00 83.15
Beginning Fund Balance 1,015,771.00 0.00 844,620.78 0.00 83.15

NonDivisional 1,015,771.00 0.00 844,620.78 0.00 83.15

Fund Balance 1,015,771.00 0.00 844,620.78 0.00 83.15
NonDivisional
Revenue

10-00-4210 Water Sales - CRW 30,000.00 2,303.36 27,162.50 0.00 90.54
10-00-4211 Water sales 4,351,000.00 351,659.36 2,657,057.61 0.00 61.07
10-00-4215 Penalties and late charges 15,000.00 1,369.05 9,882.33 0.00 65.88
10-00-4220 System development

charges
0.00 -2,181.60 0.00 0.00 0.00

10-00-4240 Service installations 10,000.00 1,026.00 13,421.00 0.00 134.21
10-00-4280 Rents & leases 180,000.00 14,862.85 111,133.50 0.00 61.74
10-00-4290 Other charges for services 10,000.00 300.00 5,140.00 0.00 51.40
10-00-4610 Investment revenue 3,000.00 943.43 4,506.20 0.00 150.21
10-00-4630 Miscellaneous revenues 25,000.00 8.00 25,978.97 0.00 103.92

Revenue 4,624,000.00 370,290.45 2,854,282.11 0.00 61.73

NonDivisional 4,624,000.00 370,290.45 2,854,282.11 0.00 61.73

Revenue 4,624,000.00 370,290.45 2,854,282.11 0.00 61.73
Drinking Water
Personnel Services

10-20-5110 Regular employees 723,000.00 54,854.01 407,948.44 0.00 56.42
10-20-5130 Overtime 31,000.00 2,418.18 21,081.03 0.00 68.00
10-20-5210 Healthdental insurance 134,000.00 8,923.13 62,507.30 0.00 46.65
10-20-5230 Social Security 56,000.00 4,304.57 32,345.33 0.00 57.76
10-20-5240 Retirement 133,000.00 10,950.72 81,996.97 0.00 61.65
10-20-5250 TrimetWBFPaid Leave OR 6,000.00 658.69 3,699.24 0.00 61.65
10-20-5270 Workers compensation 19,000.00 536.90 3,758.30 0.00 19.78
10-20-5290 Other employee benefits 5,000.00 602.76 1,421.53 0.00 28.43

Personnel Services 1,107,000.00 83,248.96 614,758.14 0.00 55.53
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Account Number Description Budget Period Amt End Bal Encumbered % of Budget

Materials & Services
10-20-6155 Contracted Services 166,500.00 21,033.60 102,076.19 76,464.83 61.31
10-20-6220 Electricity 38,000.00 3,131.45 22,033.10 15,966.90 57.98
10-20-6240 Natural gas 3,500.00 199.59 1,406.91 1,250.00 40.20
10-20-6290 Other utilities 3,600.00 361.37 2,378.59 1,449.15 66.07
10-20-6320 Buildings & grounds 10,000.00 0.00 2,270.77 0.00 22.71
10-20-6340 Distribution system maint 200,000.00 1,095.64 115,065.86 49,743.18 57.53
10-20-6410 Mileage 500.00 0.00 108.74 0.00 21.75
10-20-6420 Staff training 12,500.00 1,116.74 10,699.00 0.00 85.59
10-20-6430 Certifications 2,000.00 0.00 556.00 0.00 27.80
10-20-6530 Small tools & equipment 9,000.00 589.31 10,897.67 0.00 121.09
10-20-6540 Safety supplies 15,000.00 2,060.31 8,753.57 2,071.60 58.36
10-20-6550 Operational Supplies 7,000.00 958.40 6,683.73 0.00 95.48
10-20-6710 Purchased water 1,170,000.00 68,662.76 694,441.64 550,132.98 59.35
10-20-6715 Water quality program 16,000.00 734.87 4,656.02 0.00 29.10
10-20-6760 Equipment Rental 8,000.00 300.00 5,618.00 0.00 70.23
10-20-6780 Taxes, Fees, Permits 19,000.00 645.63 15,058.13 1,465.44 79.25
10-20-6900 Miscellaneous expense 1,000.00 79.99 376.83 0.00 37.68

Materials & Services 1,681,600.00 100,969.66 1,003,080.75 698,544.08 59.65

Drinking Water 2,788,600.00 184,218.62 1,617,838.89 698,544.08 58.02

Debt Service
Materials & Services

10-24-6815 Zions Bank loan-principal 188,000.00 0.00 0.00 0.00 0.00
10-24-6825 Zions Bank loan-interest 21,063.00 0.00 10,531.35 0.00 50.00

Materials & Services 209,063.00 0.00 10,531.35 0.00 5.04

Debt Service 209,063.00 0.00 10,531.35 0.00 5.04

Transfers &
Contingencies
Transfers & Contingencies

10-29-8105 Transfers out to Fund 05 1,008,000.00 84,000.00 588,000.00 0.00 58.33
10-29-8171 Transfers out to Fund 71 928,000.00 77,333.00 541,335.00 0.00 58.33
10-29-9000 Contingency 706,108.00 0.00 0.00 0.00 0.00

Transfers & Contingencies 2,642,108.00 161,333.00 1,129,335.00 0.00 42.74

Transfers &
Contingencies

2,642,108.00 161,333.00 1,129,335.00 0.00 42.74

Expense 5,639,771.00 345,551.62 2,757,705.24 698,544.08 48.90
10 Drinking Water 0.00 24,738.83 941,197.65 -698,544.08 0.00

20 Wastewater Reclam.
NonDivisional
Beginning Fund Balance

20-00-3500 Fund balance 1,207,862.00 0.00 1,342,212.91 0.00 111.12
Beginning Fund Balance 1,207,862.00 0.00 1,342,212.91 0.00 111.12

NonDivisional 1,207,862.00 0.00 1,342,212.91 0.00 111.12

Fund Balance 1,207,862.00 0.00 1,342,212.91 0.00 111.12
NonDivisional
Revenue

20-00-4212 Wastewater charges 9,199,000.00 672,400.89 5,135,750.15 0.00 55.83
20-00-4215 Penalties & late charges 7,000.00 820.07 5,073.13 0.00 72.47
20-00-4220 System development

charges
100,000.00 0.00 30,990.00 0.00 30.99

20-00-4290 Other charges for services 10,000.00 0.00 5,541.00 0.00 55.41
20-00-4610 Investment revenue 1,000.00 157.65 783.66 0.00 78.37
20-00-4630 Miscellaneous revenues 2,000.00 479.50 1,282.50 0.00 64.13

Revenue 9,319,000.00 673,858.11 5,179,420.44 0.00 55.58

NonDivisional 9,319,000.00 673,858.11 5,179,420.44 0.00 55.58
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Account Number Description Budget Period Amt End Bal Encumbered % of Budget

Revenue 9,319,000.00 673,858.11 5,179,420.44 0.00 55.58
Wastewater-Plant
Personnel Services

20-21-5110 Regular employees 681,000.00 49,216.19 359,290.92 0.00 52.76
20-21-5130 Overtime 40,000.00 4,567.81 27,171.79 0.00 67.93
20-21-5210 Healthdental insurance 185,000.00 13,689.36 94,602.64 0.00 51.14
20-21-5230 Social security 53,000.00 4,039.13 29,047.46 0.00 54.81
20-21-5240 Retirement 123,000.00 9,620.18 69,236.30 0.00 56.29
20-21-5250 TrimetWBFPaid Leave OR 6,000.00 631.15 3,365.80 0.00 56.10
20-21-5270 Workers compensation 12,000.00 542.98 3,800.86 0.00 31.67
20-21-5290 Other employee benefits 5,000.00 427.39 1,266.71 0.00 25.33

Personnel Services 1,105,000.00 82,734.19 587,782.48 0.00 53.19

Materials & Services
20-21-6155 Contracted Services 253,750.00 26,621.88 110,815.11 173,005.77 43.67
20-21-6180 Dues and subscriptions 0.00 0.00 112.21 0.00 0.00
20-21-6220 Electricity 307,000.00 25,396.39 152,140.62 154,859.38 49.56
20-21-6240 Natural gas 2,000.00 35.88 198.76 150.00 9.94
20-21-6250 Solid waste disposal 52,000.00 301.88 15,351.21 23,802.43 29.52
20-21-6290 Other utilities 0.00 180.00 900.00 0.00 0.00
20-21-6310 Janitorial services 11,000.00 907.48 6,352.36 4,537.40 57.75
20-21-6320 Buildings & grounds 58,000.00 7,614.04 32,357.25 18,645.20 55.79
20-21-6342 WRF system maintenance 200,000.00 28,396.33 106,050.71 38,238.31 53.03
20-21-6410 Mileage 1,000.00 0.00 378.75 0.00 37.88
20-21-6420 Staff training 9,000.00 375.00 5,605.09 0.00 62.28
20-21-6430 Certifications 2,000.00 0.00 510.00 0.00 25.50
20-21-6525 Chemicals 65,000.00 5,025.62 38,104.94 26,895.06 58.62
20-21-6530 Small tools & equipment 10,000.00 0.00 850.25 0.00 8.50
20-21-6540 Safety supplies 36,500.00 2,415.68 25,277.25 7,150.00 69.25
20-21-6550 Operational Supplies 17,500.00 3,053.36 8,642.40 0.00 49.39
20-21-6560 Uniforms 0.00 0.00 111.99 0.00 0.00
20-21-6590 Other supplies 5,000.00 114.95 589.61 0.00 11.79
20-21-6740 Advertising 500.00 0.00 0.00 0.00 0.00
20-21-6760 Equipment rental 45,000.00 5,011.00 16,631.00 28,243.00 36.96
20-21-6780 Taxes, Fees, Permits 100,700.00 11,796.18 58,629.50 23,663.37 58.22
20-21-6900 Miscellaneous expense 1,000.00 0.00 0.00 0.00 0.00

Materials & Services 1,176,950.00 117,245.67 579,609.01 499,189.92 49.25

Wastewater-Plant 2,281,950.00 199,979.86 1,167,391.49 499,189.92 51.16

Wastewater-Collections
Personnel Services

20-22-5110 Regular employees 487,000.00 37,296.74 267,200.98 0.00 54.87
20-22-5130 Overtime 31,000.00 2,821.60 19,498.07 0.00 62.90
20-22-5210 Healthdental insurance 109,000.00 8,139.21 56,134.02 0.00 51.50
20-22-5230 Social security 40,000.00 3,040.97 21,747.45 0.00 54.37
20-22-5240 Retirement 65,000.00 7,189.22 41,847.13 0.00 64.38
20-22-5250 TrimetWBFPaid Leave OR 4,000.00 473.22 2,506.33 0.00 62.66
20-22-5270 Workers compensation 11,000.00 404.25 2,829.75 0.00 25.73
20-22-5290 Other employee benefits 5,000.00 168.37 638.58 0.00 12.77

Personnel Services 752,000.00 59,533.58 412,402.31 0.00 54.84

Materials & Services
20-22-6155 Contracted Services 12,500.00 0.00 2,535.08 14.92 20.28
20-22-6220 Electricity 50,000.00 6,318.32 28,021.34 21,978.66 56.04
20-22-6290 Other utilities 2,000.00 41.51 661.97 207.55 33.10
20-22-6320 Buildings & grounds 1,000.00 115.92 115.92 0.00 11.59
20-22-6342 Collection system maint. 45,000.00 0.00 2,209.04 0.00 4.91
20-22-6410 Mileage 1,000.00 0.00 56.40 0.00 5.64
20-22-6420 Staff training 18,000.00 1,933.13 12,971.30 0.00 72.06
20-22-6430 Certifications 2,000.00 850.00 1,827.00 0.00 91.35
20-22-6530 Small tools & equipment 15,000.00 327.31 6,499.56 298.50 43.33
20-22-6540 Safety supplies 9,000.00 12.78 4,975.63 14.22 55.28
20-22-6550 Operational Supplies 5,000.00 120.45 800.08 0.00 16.00
20-22-6560 Uniforms 0.00 0.00 833.44 0.00 0.00
20-22-6780 Taxes, Fees, Permits 25,000.00 779.81 7,162.24 5,147.20 28.65
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20-22-6900 Miscellaneous expense 1,000.00 59.97 94.29 0.00 9.43
Materials & Services 186,500.00 10,559.20 68,763.29 27,661.05 36.87

Wastewater-Collections 938,500.00 70,092.78 481,165.60 27,661.05 51.27

Transfers &
Contingencies
Transfers & Contingencies

20-29-8105 Transfers out to Fund 05 1,920,000.00 160,000.00 1,120,000.00 0.00 58.33
20-29-8150 Transfers out to Fund 50 3,435,000.00 0.00 1,219,000.00 0.00 35.49
20-29-8172 Transfers out to Fund 72 1,500,000.00 125,000.00 875,000.00 0.00 58.33
20-29-9000 Contingency 451,412.00 0.00 0.00 0.00 0.00

Transfers & Contingencies 7,306,412.00 285,000.00 3,214,000.00 0.00 43.99

Transfers &
Contingencies

7,306,412.00 285,000.00 3,214,000.00 0.00 43.99

Expense 10,526,862.00 555,072.64 4,862,557.09 526,850.97 46.19
20 Wastewater Reclam. 0.00 118,785.47 1,659,076.26 -526,850.97 0.00

30 Watershed Protection
NonDivisional
Beginning Fund Balance

30-00-3500 Fund balance 467,895.00 0.00 118,821.14 0.00 25.39
Beginning Fund Balance 467,895.00 0.00 118,821.14 0.00 25.39

NonDivisional 467,895.00 0.00 118,821.14 0.00 25.39

Fund Balance 467,895.00 0.00 118,821.14 0.00 25.39
NonDivisional
Revenue

30-00-4213 Watershed protection fees 1,592,000.00 128,873.84 912,159.99 0.00 57.30
30-00-4215 Penalties & late charges 1,000.00 233.99 1,466.65 0.00 146.67
30-00-4290 Other charges for services 25,000.00 0.00 9,257.50 0.00 37.03
30-00-4610 Investment revenue 2,000.00 415.67 2,779.14 0.00 138.96

Revenue 1,620,000.00 129,523.50 925,663.28 0.00 57.14

NonDivisional 1,620,000.00 129,523.50 925,663.28 0.00 57.14

Revenue 1,620,000.00 129,523.50 925,663.28 0.00 57.14
Watershed Protection
Personnel Services

30-23-5110 Regular employees 96,000.00 8,186.76 56,489.75 0.00 58.84
30-23-5130 Overtime 5,000.00 0.00 0.00 0.00 0.00
30-23-5210 Healthdental insurance 30,000.00 2,664.46 18,619.80 0.00 62.07
30-23-5230 Social Security 8,000.00 610.31 4,221.51 0.00 52.77
30-23-5240 Retirement 18,000.00 1,467.06 10,122.91 0.00 56.24
30-23-5250 TrimetWBFPaid Leave OR 1,000.00 94.64 486.69 0.00 48.67
30-23-5270 Workers compensation 1,000.00 76.54 535.78 0.00 53.58
30-23-5290 Other employee benefits 1,000.00 33.69 153.84 0.00 15.38

Personnel Services 160,000.00 13,133.46 90,630.28 0.00 56.64

Materials & Services
30-23-6155 Contracted Services 147,000.00 16,794.00 75,833.10 74,774.90 51.59
30-23-6340 System maintenance 25,000.00 0.00 4,470.00 0.00 17.88
30-23-6420 Staff training 6,000.00 0.00 61.50 0.00 1.03
30-23-6530 Small tools & equipment 6,000.00 0.00 3,543.74 0.00 59.06
30-23-6540 Safety supplies 1,000.00 0.00 0.00 0.00 0.00
30-23-6550 Operational Supplies 1,500.00 0.00 925.00 0.00 61.67
30-23-6730 Communications 58,000.00 0.00 7,329.95 11,670.05 12.64
30-23-6780 Taxes, Fees, Permits 4,300.00 4,125.00 4,125.00 0.00 95.93
30-23-6900 Miscellaneous expense 1,000.00 0.00 0.00 0.00 0.00

Materials & Services 249,800.00 20,919.00 96,288.29 86,444.95 38.55

Watershed Protection 409,800.00 34,052.46 186,918.57 86,444.95 45.61

GL - Budget to Actual (03/07/2023 - 03:39 PM) Page 6



Account Number Description Budget Period Amt End Bal Encumbered % of Budget

Debt Service
Materials & Services

30-24-6814 Principal Payment-KS
Statebank

115,741.00 0.00 115,740.74 0.00 100.00

30-24-6824 Interest Paid-KS Statebank 4,259.00 0.00 4,259.26 0.00 100.01
Materials & Services 120,000.00 0.00 120,000.00 0.00 100.00

Debt Service 120,000.00 0.00 120,000.00 0.00 100.00

Transfers &
Contingencies
Transfers & Contingencies

30-29-8105 Transfers out to Fund 05 1,008,000.00 84,000.00 588,000.00 0.00 58.33
30-29-8173 Transfers out to Fund 73 250,000.00 20,833.00 145,835.00 0.00 58.33
30-29-9000 Contingency 300,095.00 0.00 0.00 0.00 0.00

Transfers & Contingencies 1,558,095.00 104,833.00 733,835.00 0.00 47.10

Transfers &
Contingencies

1,558,095.00 104,833.00 733,835.00 0.00 47.10

Expense 2,087,895.00 138,885.46 1,040,753.57 86,444.95 49.85
30 Watershed Protection 0.00 -9,361.96 3,730.85 -86,444.95 0.00

50 WW Revenue Bond Debt
Service
NonDivisional
Beginning Fund Balance

50-00-3500 Fund balance 592,666.00 0.00 520,121.80 0.00 87.76
Beginning Fund Balance 592,666.00 0.00 520,121.80 0.00 87.76

NonDivisional 592,666.00 0.00 520,121.80 0.00 87.76

Fund Balance 592,666.00 0.00 520,121.80 0.00 87.76
NonDivisional
Revenue

50-00-4610 Investment revenue 1,000.00 1,090.47 5,055.77 0.00 505.58
Revenue 1,000.00 1,090.47 5,055.77 0.00 505.58

NonDivisional 1,000.00 1,090.47 5,055.77 0.00 505.58

Transfers &
Contingencies
Revenue

50-29-4920 Transfer in from Fund 20 3,435,000.00 0.00 1,219,000.00 0.00 35.49
Revenue 3,435,000.00 0.00 1,219,000.00 0.00 35.49

Transfers &
Contingencies

3,435,000.00 0.00 1,219,000.00 0.00 35.49

Revenue 3,436,000.00 1,090.47 1,224,055.77 0.00 35.62
Debt Service
Materials & Services

50-24-6810 2010 SRF Loan Principal 946,261.00 0.00 470,839.00 0.00 49.76
50-24-6811 2021 IFA Loan Principal 310,030.00 0.00 310,029.66 0.00 100.00
50-24-6813 JPM Bank Loan Principal 1,420,000.00 0.00 0.00 0.00 0.00
50-24-6820 2010 SRF Loan Interest 282,964.00 0.00 116,159.00 0.00 41.05
50-24-6822 2021 IFA Loan Interest 168,839.00 0.00 168,839.41 0.00 100.00
50-24-6823 JPM Bank Loan Interest 306,050.00 0.00 153,025.00 0.00 50.00

Materials & Services 3,434,144.00 0.00 1,218,892.07 0.00 35.49

Debt Service 3,434,144.00 0.00 1,218,892.07 0.00 35.49

Expense 3,434,144.00 0.00 1,218,892.07 0.00 35.49
50 WW Revenue Bond Debt

Service
594,522.00 1,090.47 525,285.50 0.00 88.35
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71 Drinking Water Capital
NonDivisional
Beginning Fund Balance

71-00-3500 Fund balance 3,911,900.00 0.00 4,539,370.77 0.00 116.04
Beginning Fund Balance 3,911,900.00 0.00 4,539,370.77 0.00 116.04

NonDivisional 3,911,900.00 0.00 4,539,370.77 0.00 116.04

Fund Balance 3,911,900.00 0.00 4,539,370.77 0.00 116.04
NonDivisional
Revenue

71-00-4221 System
Development-Reimburse

50,000.00 7,979.60 83,348.60 0.00 166.70

71-00-4225 System
Development-Improvement

50,000.00 5,386.00 75,404.00 0.00 150.81

71-00-4610 Investment revenue 30,000.00 12,073.88 58,118.01 0.00 193.73
71-00-4640 Proceeds from sale of

capital
0.00 0.00 13,600.00 0.00 0.00

Revenue 130,000.00 25,439.48 230,470.61 0.00 177.29

NonDivisional 130,000.00 25,439.48 230,470.61 0.00 177.29

Transfers &
Contingencies
Revenue

71-29-4910 Transfer in from Fund 10 928,000.00 77,333.00 541,335.00 0.00 58.33
Revenue 928,000.00 77,333.00 541,335.00 0.00 58.33

Transfers &
Contingencies

928,000.00 77,333.00 541,335.00 0.00 58.33

Revenue 1,058,000.00 102,772.48 771,805.61 0.00 72.95
Drinking Water
Capital Outlay

71-20-7200 Infrastructure 470,000.00 9,520.21 187,607.95 154,656.56 39.92
71-20-7520 Equipment 64,000.00 0.00 26,017.50 0.00 40.65
71-20-7530 Information Technology 30,000.00 79.27 15,666.34 3,838.49 52.22
71-20-7600 Capital Improvement

Projects
2,275,000.00 111,981.79 1,366,456.86 506,192.04 60.06

Capital Outlay 2,839,000.00 121,581.27 1,595,748.65 664,687.09 56.21

Drinking Water 2,839,000.00 121,581.27 1,595,748.65 664,687.09 56.21

Transfers &
Contingencies
Transfers & Contingencies

71-29-9000 Contingency 288,000.00 0.00 0.00 0.00 0.00
Transfers & Contingencies 288,000.00 0.00 0.00 0.00 0.00

Transfers &
Contingencies

288,000.00 0.00 0.00 0.00 0.00

Expense 3,127,000.00 121,581.27 1,595,748.65 664,687.09 51.03
71 Drinking Water Capital 1,842,900.00 -18,808.79 3,715,427.73 -664,687.09 201.61

72 Wastewater Reclamation
Capital
NonDivisional
Beginning Fund Balance

72-00-3500 Fund balance 4,006,108.00 0.00 4,164,089.13 0.00 103.94
Beginning Fund Balance 4,006,108.00 0.00 4,164,089.13 0.00 103.94

NonDivisional 4,006,108.00 0.00 4,164,089.13 0.00 103.94

Fund Balance 4,006,108.00 0.00 4,164,089.13 0.00 103.94
NonDivisional
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Revenue
72-00-4610 Investment revenue 30,000.00 12,244.26 56,900.44 0.00 189.67
72-00-4640 Proceeds from sale of

capital
0.00 0.00 33,900.00 0.00 0.00

Revenue 30,000.00 12,244.26 90,800.44 0.00 302.67

NonDivisional 30,000.00 12,244.26 90,800.44 0.00 302.67

Transfers &
Contingencies
Revenue

72-29-4920 Transfer in from Fund 20 1,500,000.00 125,000.00 875,000.00 0.00 58.33
Revenue 1,500,000.00 125,000.00 875,000.00 0.00 58.33

Transfers &
Contingencies

1,500,000.00 125,000.00 875,000.00 0.00 58.33

Revenue 1,530,000.00 137,244.26 965,800.44 0.00 63.12
Wastewater-Plant
Capital Outlay

72-21-7400 Improvement other than
Bldgs

75,000.00 0.00 41,190.00 3,810.00 54.92

72-21-7520 Equipment 490,365.00 74,166.00 244,597.20 104,350.00 49.88
72-21-7530 Information Technology 127,849.00 79.27 20,610.34 103,608.59 16.12
72-21-7600 Capital Improvement

Projects
990,786.00 44,515.35 184,398.18 413,551.15 18.61

Capital Outlay 1,684,000.00 118,760.62 490,795.72 625,319.74 29.14

Wastewater-Plant 1,684,000.00 118,760.62 490,795.72 625,319.74 29.14

Wastewater-Collections
Capital Outlay

72-22-7200 Infrastructure 86,045.00 59,218.60 94,133.88 7,764.05 109.40
72-22-7520 Equipment 37,478.00 0.00 37,478.00 0.00 100.00
72-22-7530 Information Technology 201,424.00 79.26 9,102.83 188,240.09 4.52
72-22-7600 Capital Improvement

Projects
2,134,393.00 25,119.96 273,379.16 267,355.97 12.81

Capital Outlay 2,459,340.00 84,417.82 414,093.87 463,360.11 16.84

Wastewater-Collections 2,459,340.00 84,417.82 414,093.87 463,360.11 16.84

Transfers &
Contingencies
Transfers & Contingencies

72-29-9000 Contingency 361,834.00 0.00 0.00 0.00 0.00
Transfers & Contingencies 361,834.00 0.00 0.00 0.00 0.00

Transfers &
Contingencies

361,834.00 0.00 0.00 0.00 0.00

Expense 4,505,174.00 203,178.44 904,889.59 1,088,679.85 20.09
72 Wastewater Reclamation

Capital
1,030,934.00 -65,934.18 4,224,999.98 -1,088,679.85 409.82

73 Watershed Protection
Capital
NonDivisional
Beginning Fund Balance

73-00-3500 Fund balance 2,173,058.00 0.00 2,501,104.54 0.00 115.10
Beginning Fund Balance 2,173,058.00 0.00 2,501,104.54 0.00 115.10

NonDivisional 2,173,058.00 0.00 2,501,104.54 0.00 115.10

Fund Balance 2,173,058.00 0.00 2,501,104.54 0.00 115.10
NonDivisional
Revenue
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73-00-4610 Investment revenue 10,000.00 5,033.81 21,971.27 0.00 219.71
Revenue 10,000.00 5,033.81 21,971.27 0.00 219.71

NonDivisional 10,000.00 5,033.81 21,971.27 0.00 219.71

Transfers &
Contingencies
Revenue

73-29-4930 Transfer in from Fund 30 250,000.00 20,833.00 145,835.00 0.00 58.33
Revenue 250,000.00 20,833.00 145,835.00 0.00 58.33

Transfers &
Contingencies

250,000.00 20,833.00 145,835.00 0.00 58.33

Revenue 260,000.00 25,866.81 167,806.27 0.00 64.54
Watershed Protection
Capital Outlay

73-23-7520 Equipment 18,647.00 18,647.00 18,647.00 0.00 100.00
73-23-7600 Capital Improvement

Projects
281,353.00 0.00 2,729.50 21,864.21 0.97

Capital Outlay 300,000.00 18,647.00 21,376.50 21,864.21 7.13

Watershed Protection 300,000.00 18,647.00 21,376.50 21,864.21 7.13

Transfers &
Contingencies
Transfers & Contingencies

73-29-9000 Contingency 50,000.00 0.00 0.00 0.00 0.00
Transfers & Contingencies 50,000.00 0.00 0.00 0.00 0.00

Transfers &
Contingencies

50,000.00 0.00 0.00 0.00 0.00

Expense 350,000.00 18,647.00 21,376.50 21,864.21 6.11
73 Watershed Protection

Capital
2,083,058.00 7,219.81 2,647,534.31 -21,864.21 127.10

Revenue Total 25,853,400.00 1,778,992.49 14,452,343.03 0.00 0.559
Expense Total 34,813,361.00

            
1,741,595.74

           
14,534,614.22

            
3,367,724.23

           
0.4175

     

GL - Budget to Actual (03/07/2023 - 03:39 PM) Page 10



General Ledger
Account Roll up

User: Gail
Printed:  3/7/2023 3:40:19 PM
Period  07 - 07
Fiscal Year 2023

Sort Level Description Budget Period Amt End Bal % Expend 
/Collect

Revenue Revenue
4210 Water Sales - CRW 30,000.00$             2,303.36$               27,162.50$             90.5%
4211 Water sales 4,351,000.00$        351,659.36$           2,657,057.61$        61.1%
4212 Wastewater Charges 9,199,000.00$        672,400.89$           5,135,750.15$        55.8%
4213 Watershed protection fees 1,592,000.00$        128,873.84$           912,159.99$           57.3%
4215 Penalties & late charges 23,000.00$             2,423.11$               16,422.11$             71.4%
4220 System Development Charges 100,000.00$           (2,181.60)$             30,990.00$             31.0%
4221 System Development-Reimburse 50,000.00$             7,979.60$               83,348.60$             166.7%
4225 System Development-Improvement 50,000.00$             5,386.00$               75,404.00$             150.8%
4227 System Development-Compliance -$                       146.00$                  2,044.00$               0.0%
4230 Contract services 57,400.00$             4,000.00$               33,400.00$             58.2%
4240 Service installations 10,000.00$             1,026.00$               13,421.00$             134.2%
4280 Rents & leases 180,000.00$           14,862.85$             111,133.50$           61.7%
4290 Other charges for services 45,000.00$             300.00$                  19,938.50$             44.3%
4610 Investment revenue 80,000.00$             37,103.58$             172,644.37$           215.8%
4630 Miscellaneous revenues 37,000.00$             1,543.50$               36,796.70$             99.5%
4640 Proceeds from sale of capital -$                       -$                       47,500.00$             0.0%

15,804,400.00$      1,227,826.49$        9,375,173.03$        59.3%

4910 Transfer in from Fund 10 1,936,000.00$        161,333.00$           1,129,335.00$        58.3%
4920 Transfer in from Fund 20 6,855,000.00$        285,000.00$           3,214,000.00$        46.9%
4930 Transfer in from Fund 30 1,258,000.00$        104,833.00$           733,835.00$           58.3%
Revenue Revenue 25,853,400.00$      1,778,992.49$        14,452,343.03$      55.9%

Expense Expense
Personnel Services
5110 Regular employees 3,519,000.00$        271,760.25$           1,930,895.09$        54.9%
5130 Overtime 129,000.00$           11,309.01$             80,449.87$             62.4%
5210 Employee Ins 702,000.00$           52,512.38$             365,265.95$           52.0%
5230 Social Security 277,000.00$           21,264.44$             148,565.82$           53.6%
5240 Retirement 629,000.00$           59,397.71$             366,141.64$           58.2%
5250 Trimet/WBF/Paid Leave OR 31,000.00$             3,283.73$               17,386.00$             56.1%
5260 Unemployment 20,000.00$             6,597.00$               16,126.00$             80.6%
5270 Workers compensation 46,000.00$             1,615.38$               11,307.66$             24.6%
5290 Other employee benefits 21,000.00$             2,164.69$               7,267.24$               34.6%

5,374,000.00$        429,904.59$           2,943,405.27$        54.8%
Materials & Services
6110 Legal services 375,000.00$           24,705.75$             142,894.32$           38.1%
6120 Accounting & audit services 76,000.00$             -$                       -$                       0.0%
6155 Contracted Services 922,250.00$           103,476.65$           452,649.74$           49.1%
6175 Records Management 8,500.00$               900.64$                  3,656.82$               43.0%
6180 Dues & subscriptions 60,000.00$             5,480.16$               23,787.83$             39.7%
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6220 Electricity 408,000.00$           36,289.96$             211,425.78$           51.8%
6230 Telephone 63,000.00$             4,001.59$               26,926.85$             42.7%
6240 Natual gas 9,500.00$               982.66$                  4,268.40$               44.9%
6250 Solid waste disposal 52,000.00$             301.88$                  15,351.21$             29.5%
6290 Other utilities 15,600.00$             644.33$                  6,852.00$               43.9%
6310 Janitorial services 26,000.00$             2,191.05$               15,337.35$             59.0%
6320 Buildings & grounds 104,000.00$           8,610.51$               46,535.45$             44.8%
6330 Vehicle & equipment maint. 75,000.00$             11,813.18$             47,994.67$             64.0%
6340 Distribution system maint 225,000.00$           1,095.64$               119,535.86$           53.1%
6342 Collection system maint. 245,000.00$           28,396.33$             108,259.75$           44.2%
6350 Computer maintenance 313,103.00$           23,466.75$             164,198.90$           52.4%
6410 Mileage 7,200.00$               -$                       3,349.86$               46.5%
6420 Staff training 93,000.00$             3,908.02$               44,925.11$             48.3%
6430 Certifications 8,000.00$               1,255.00$               4,278.00$               53.5%
6440 Board travel & training 9,000.00$               (1,115.40)$             917.97$                  10.2%
6510 Office supplies 34,200.00$             5,525.56$               23,265.13$             68.0%
6520 Fuel & oils 51,000.00$             3,585.82$               25,554.59$             50.1%
6525 Chemicals 65,000.00$             5,025.62$               38,104.94$             58.6%
6530 Small tools & equipment 40,000.00$             916.62$                  22,041.22$             55.1%
6540 Safety supplies 68,500.00$             4,751.40$               40,794.93$             59.6%
6550 Operational Supplies 34,000.00$             4,169.93$               17,088.93$             50.3%
6560 Uniforms 38,000.00$             3,423.67$               20,745.33$             54.6%
6590 Other supplies 5,000.00$               114.95$                  589.61$                  11.8%
6610 Board compensation 2,500.00$               -$                       -$                       0.0%
6620 Election Costs 32,000.00$             -$                       -$                       0.0%
6710 Purchased water 1,170,000.00$        68,662.76$             694,441.64$           59.4%
6715 Water quality program 16,000.00$             734.87$                  4,656.02$               29.1%
6720 Insurance 300,000.00$           16,982.35$             106,839.44$           35.6%
6730 Communications 98,100.00$             77.96$                    10,169.55$             10.4%
6740 Advertising 6,500.00$               2,710.24$               4,883.24$               75.1%
6760 Equipment Rental 57,000.00$             5,311.00$               23,729.73$             41.6%
6770 Bank charges 160,000.00$           21,234.41$             80,209.08$             50.1%
6780 Taxes, Fees & Permits 151,000.00$           17,346.62$             85,743.23$             56.8%
6900 Miscellaneous expense 7,000.00$               139.96$                  598.31$                  8.6%

5,430,953.00$        417,118.44$           2,642,600.79$        48.7%
Debt Service and Special Payments
6810 2010 SRF Loan Principal 946,261.00$           -$                       470,839.00$           49.8%
6811 2010 IFA Loan Principal 310,030.00$           -$                       310,029.66$           100.0%
6813 JPM Bank Loan Principal 1,420,000.00$        -$                       -$                       0.0%
6814 Principal Payment-KS Statebank 115,741.00$           -$                       115,740.74$           100.0%
6815 Zions Bank loan-principal 188,000.00$           -$                       -$                       0.0%
6820 2010 SRF Loan Interest 282,964.00$           -$                       116,159.00$           41.1%
6822 2010 IFA Loan Interest 168,839.00$           -$                       168,839.41$           100.0%
6823 JPM Bank Loan Interest 306,050.00$           -$                       153,025.00$           50.0%
6824 Interest Paid-KS Statebank 4,259.00$               -$                       4,259.26$               100.0%
6825 Zions Bank loan-interest 21,063.00$             -$                       10,531.35$             50.0%

3,763,207.00$        -$                       1,349,423.42$        35.9%
Capital Outlay
7200 Infrastructure 556,045.00$           68,738.81$             281,741.83$           50.7%
7400 Improvement other than Bldgs 75,000.00$             -$                       41,190.00$             54.9%
7520 Equipment 610,490.00$           92,813.00$             326,739.70$           53.5%
7530 Information Technology 359,273.00$           237.80$                  45,379.51$             12.6%
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Sort Level Description Budget Period Amt End Bal % Expend 
/Collect

7600 Capital Improvement Projects 5,681,532.00$        181,617.10$           1,826,963.70$        32.2%
7,282,340.00$        343,406.71$           2,522,014.74$        34.6%

Transfers
8105 Transfers out to Fund 05 3,936,000.00$        328,000.00$           2,296,000.00$        58.3%
8150 Transfers out to Fund 50 3,435,000.00$        -$                       1,219,000.00$        35.5%
8171 Transfers out to Fund 71 928,000.00$           77,333.00$             541,335.00$           58.3%
8172 Transfers out to Fund 72 1,500,000.00$        125,000.00$           875,000.00$           58.3%
8173 Transfers out to Fund 73 250,000.00$           20,833.00$             145,835.00$           58.3%

10,049,000.00$      551,166.00$           5,077,170.00$        50.5%
31,899,500.00$      1,741,595.74$        14,534,614.22$      45.6%

9000 Contingency 2,945,861.00$        -$                       -$                       0.0%
Expense Expense 34,845,361.00$      1,741,595.74$        14,534,614.22$      41.7%

Revenue Total 25,853,400.00$      1,778,992.49$        14,452,343.03$      55.9%
Expense Total 34,845,361.00$      1,741,595.74$        14,534,614.22$      41.7%
Grand Total (8,991,961.00)$      37,396.75$             (82,271.19)$           0.9%
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AGENDA ITEM 
 

    
To   Board of Directors     
From   Laural Casey, District Recorder   
Title   Approval of Meeting Minutes 
Item No.  3b 
Date   March 21, 2023 

 

Summary of Minutes for Approval 

The Board of Directors reviews and approves the minutes of the Body’s prior public meetings. 

Attachments 

1. February 21, 2023 Board Meeting Minutes 

 

 
  
 



 
 

OAK LODGE WATER SERVICES 
BOARD OF DIRECTORS  

REGULAR MEETING MINUTES  
FEBRUARY 21, 2023 

_____________________________________________________________________________________ 
 

Board of Directors 
Susan Keil Chair 
Kevin Williams Vice Chair 
Paul Gornick Treasurer 
Ginny Van Loo Director 
Heidi Bullock Director 
 
Oak Lodge Water Services Staff  
Sarah Jo Chaplen General Manager 
Brad Albert District Engineer 
Aleah Binkowski-Burk Human Resources/Payroll Manager 
Gail Stevens Finance Director  
David Hawkins Plant Superintendent 
Brad Lyon Water Operations Supervisor 
Chad Martinez Collection Operations Supervisor 
Laural Casey District Recorder 
Alexa Morris Outreach and Communications Specialist 
Haakon Ogbeide Water Services Engineer 
 
Consultants & Organizational Representatives 
Tommy Brooks Cable Huston 
Scott Duren Water Systems Consulting 
Adam Donald Water Systems Consulting 
Mark Strahota Brown and Caldwell 
Art Molseed Brown and Caldwell 
_____________________________________________________________________________________ 

1. Call to Order & Hybrid Meeting Facilitation Protocols 

Chair Keil called the meeting to order at 6:01 p.m.  

General Manager Chaplen overviewed the general protocols of a hybrid meeting. 

2. Call for Public Comment 

There was no public comment.  

 



OAK LODGE WATER SERVICES  
Board of Directors Regular Meeting Minutes for February 21, 2023 
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3. Presentation of Draft Wastewater Master Plan 

District Engineer Albert introduced the consultants from Water Systems Consulting, and Brown and 
Caldwell. Consultant Duren presented the draft Wastewater Master Plan and findings. The Board asked 
clarifying questions. District Engineer Albert overviewed the adoption timeline of the Wastewater 
Master Plan. The Board thanked the consultants for their work.  

4. Consideration of Contract Award for Lift Station 2 Construction  

Water Services Engineer Ogbeide overviewed the Lift Station 2 project and bid solicitation process.  

Vice Chair Williams moved to approve the General Manager to sign a public improvement contract with 
Orr Inc. for the work of constructing the Lift Station 2 Project for $1, 628, 500. Treasurer Gornick 
seconded. District Recorder Casey conducted a roll call vote. Voting Aye: Directors Keil, Williams, 
Gornick, Van Loo, and Bullock.  

MOTION CARRIED 

5. Consent Agenda 

Items on the Consent Agenda Included:  

• The December 2022 Financial Report 
• Approval of January 11, 2023 Board Meeting Minutes 
• Approval of January 17, 2023 Board Meeting Minutes 
• Approval of FY 2024 Budget Calendar 
• Approval of Contract Award for Process Blower Installation 

The Board asked clarifying questions related to the contract award for process blower installation.  

Treasurer Gornick moved to approve the Consent Agenda. Director Bullock seconded. District Recorder 
Casey conducted a roll call vote. Voting Aye: Directors Keil, Williams, Gornick, Van Loo, and Bullock.  

MOTION CARRIED 

6. Presentation of Quarterly Capital Projects Prioritization Report 

District Engineer Albert and Finance Director Stevens overviewed the Capital Outlay Tracker.  

The Board asked clarifying questions related to information technology upgrades.   

7. Consideration of Resolution No. 2023-0014 Authorizing a Budget Transfer in Fiscal Year 2023 

Finance Director Stevens outlined the proposed budget transfer and Resolution No. 2023-0014. 
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Treasurer Gornick moved to adopt Resolution No. 2023-0014 amending the Fiscal Year 2022-2023 
Adopted Budget as presented. Vice Chair Williams seconded. District Recorder Casey conducted a roll 
call vote. Voting Aye: Directors Keil, Williams, Gornick, Van Loo, and Bullock.   

MOTION CARRIED 

8. Business from the Board 

There was discussion regarding the Oak Grove Community Council elections.  

Chair Keil reported on the Chamber of Commerce Public Policy Committee meeting.   

Vice Chair Williams reported on the Regional Water Providers Consortium meeting.  

9. Department Reports 

The Management Team provided monthly highlights including:  

• Confirming process for Board involvement in legislative support letters,  
• Clackamas Community College WET program enrollment numbers and partnership,  
• The OLWS communications plan,  
• The Springbrook billing and payroll software conversion,  
• Capital project bid solicitation,  
• A non-revenue water program update,  
• Chlorine residuals at the View Acres Reservoirs,  
• Large water meter replacements,  
• PLC changeover at the WRF,  
• Fleet maintenance,  
• Collections Team trainings, and 
• Beaver dam removal and other storm work.  

The Board asked clarifying questions related to community rate discussions and talking points; and 
Finance Team staffing and overtime levels. 

10. Recess to Executive Session  

Chair Keil recessed to executive session at 7:55 p.m. under ORS 192.660(2)(h) to consult with counsel 
concerning the legal rights and duties of a public body with regard to current litigation or litigation likely 
to be filed, and ORS 192.660(2)(d) to conduct deliberations with persons designated by the governing 
body to carry on labor negotiations. 

11. Adjourn Executive Session  

Chair Keil adjourned the Executive Session at 8:20 p.m. 
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No decisions were made as a result of the Executive Session. 

12. Adjourn Meeting 

Chair Keil adjourned the meeting at 8:20 p.m. 

 

Respectfully submitted, 

 
 
 
              
        
Susan Keil      Kevin Williams 
Chair, Board of Directors    Vice Chair, Board of Directors 
 
 
Date:        Date:        



 
 

 

STAFF REPORT 
 

    
To   Board of Directors     
From   Aleah Binkowski, Human Resources Manager 
Title   Approval of Contract with Relay Resources 
Item No.  3c 
Date   March 21, 2023 

 

Summary 

Staff is seeking approval for the General Manager to renew our contract with Relay Resources 
for landscaping and janitorial services. The total price for contracted janitorial services is 
$33,080.43 and the total price for landscaping service is $65,215.20.  

Background 
 
As a public agency in the State of Oregon, OLWS is required, if contracting out, to seek both 
janitorial and landscaping services through the Oregon Forward Program to meet State 
Purchasing Rules found in OAR 125-055. The Oregon Forward program is administered by the 
Department of Administrative Services (DAS). DAS is required by ORS 279.845(1)(a) to 
“determine the price of all products manufactured and services offered for sale to the various 
public agencies by any qualified nonprofit agency for individuals with disabilities.” The 
authorizing statutes for the Oregon Forward program, include a provision requiring that “…the 
price shall recover the cost of raw materials, labor, overhead, delivery costs and a margin held 
in reserve for inventory and equipment replacement…” The Oregon Forward Program fulfills 
the law by supporting meaningful work opportunities for Oregonians living with physical, 
mental, and developmental disabilities. Through a network of qualified contractors, a uniquely 
skilled and diverse workforce is trained and employed to provide goods and services procured 
by state and local government agencies. All Oregon Forward employers are non-profit, and 
their prices are set and approved by the State. 
 
Relay Resources is a qualified Oregon Forward non-profit employer who provides janitorial, 
floor cleaning, and landscaping services in our area. OLWS has been satisfied with the quality of 
work and customer service Relay Resources has provided. They are familiar with our buildings 
and grounds, and we are seeking to continue our relationship with them. Staff has evaluated 
the cost of the Relay contract verses the cost of performing these tasks in-house. It is still more 
cost effective for OLWS to contract this out. The fully loaded cost of an additional staff member 
would be about the same as the cost of the contract, but with the contract OLWS does not have 
the expense of purchasing and maintaining mowers, trimmers, and other landscaping 
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equipment, and avoids higher workers compensation insurance costs. Additionally, much of the 
landscaping requires a two-person team to perform safely. Staff will continue to monitor this 
situation for the best cost option.  
 
It also needs to be noted that the campus at the Wastewater Treatment Plant is on seven acres. 
The acreage includes a public pathway outside the gates which enhances the neighborhood and 
provides a park-like setting leading to Rivervilla Park. This area requires a large amount of 
landscaping and irrigation services, which are included in the contract.   
 

 
 
Past Board Actions 

In March of 2022, the Board approved renewing our contract with Relay Resources. They have 
held the contract since 2017 and it has been renewed annually. 

Budget 

This contract is budgeted for in the FY 2022-2023 Adopted Budget, and the balance of the 
contract will be budgeted for in the FY 2023-2024 Budget. Funding for this contract comes from 
the Materials and Services Fund under the lines Janitorial Services and Buildings and Grounds. 
Janitorial and landscaping for Tech Services and the Administration building are budgeted in the 
Administrative Services Fund and services for the Wastewater Treatment Plant are budgeted in 
the Wastewater Reclamation Fund.   

Recommendation 
 
Staff requests Board approval for the General Manager to sign a contract with Relay Resources 
for janitorial and landscaping services in the amount of $98,295.63 for a 12-month contract 
beginning April 1, 2023. 
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Suggested Board Motion 
 
“I move to approve the General Manager to sign a 12-month contract with Relay Resources for 
janitorial and landscaping services in the amount of $98,295.63 beginning April 1, 2023.” 
 
Attachments 

1. State of Oregon DAS Price approval agreement 
2. Landscaping calendar 



STATE OF OREGON 
DEPARTMENT OF ADMINISTRATIVE SERVICES 

Oregon Forward Program 
Request for Price Approval 

Public Agency:     

Oregon Forward Company:     

Product or Service:    

Contract number (& amendment# if applicable): 

Proposed Prices (list all proposed prices and include the Statement of Services or 
Specifications, and costing workbooks to justify proposed prices with request):  

Product/Service Proposed Price Units 

Public Agency and Oregon Forward Company agree the proposed price and supporting 
documentation meets the requirements of OAR 125-055-0030. 

, date: 
Authorized Public Agency Signature 

, phone # 
Email Address 

, date: 
Authorized Oregon Forward Contractor Signature 

 , phone # 

Email Address 
DAS has reviewed the submitted documentation supporting the price(s) offered by the Oregon 
Forward Contractor and approves the price for procurement of the above stated product or 
service in accordance with OAR 125-055-0030. 

___________________________________________, date: _______________________ 
Oregon Forward Program Signature

Revised 
2/26/2021 

 (per hour, 
month, each,  etc.)

Oaklodge Water Services District 2023-2024

Relay Resources

Janitorial and Landscape

Janitorial $33,080.43 year

Additional Janitorial Floorcare $46.42 hour

Additional Janitorial $40.02 hour

Janitorial OT/Holiday/Wknd $52.81 hour

Landscape $65,215.20 year

Additional Landscape $53.17 hour

Additional irrigation $67.41 hour

DocuSign Envelope ID: 7C32968B-1A86-4130-A646-9EEE83BB9FA7

2/15/2023



LANDSCAPE ANNUAL CALENDAR Relay Resources
5312 Northeast 148th Avenue
Portland, Oregon 97230-3438
503.261.1266 (Office)

Contract Period of Performance: 3/1/2023-2/28/2024

Total
MONTH Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Visits Comments

ORNAMENTAL BEDS
Weed patrol 2 2 2 2 2 2 2 2 2 2 2 2 24
Blow Sidewalks 2 2 2 2 2 2 2 2 2 2 2 2 24
Post-Emergent Application 1 1 1 1 1 1 1 1 1 1 1 1 12
Fertilize Shrubs and Trees 1 1
Prune Shrubs & ground covers 1 1 2
Leaf Removal 2 2 2 6
Debris Removal 2 2 2 2 2 2 2 2 2 2 2 2 24 Trash Patrol done during each visit
Plant Inspection 1 1 1 1 1 1 1 1 1 1 1 1 12

SPECIAL SERVICES
Irrigation start up and inspection 1 1 Necessary or recommended repairs will be quoted to client
Irrigation blow out and shut down 1 1 Shut down and blow out system w/ compressed air
Irrigation management 1 1 1 1 1 1 6 Seasonal adjustment as needed

0
0

Bark dust Proposal upon request
Pre-Emergent Proposal upon request
Plant replacement Proposal upon request

NOTES

(Reoccuring svcs)
Oak Lodge
14496 SE River Rd
Oak Grove, OR 97267

FREQUENCY SCHEDULE

CONTRACTED SERVICES

EXTRA SERVICES

2/15/2023 R:\OPERATIONS\Contracts\Oaklodge Sanitary\Janitorial & Landscaping 2023\Costing Documents\Landscape\LAC\Oak Lodge Admin Bldg  FY23- LAC.xls



LANDSCAPE ANNUAL CALENDAR Relay Resources
Oaklodge Admin Building
14496 SE River Rd, Oak 
Grove, OR 97267
Oak Grove, Oregon 97267
Period of Performance:  3/1/2023 - 2/28/2024

Total
MONTH Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Visits Comments

CONTRACTED SERVICES
ORNAMENTAL BEDS
Weed Patrol 1 1 1 1 1 1 1 1 1 1 1 1 12 Post emerge as needed
Pre-Emergent Application 1 1 2
Prune Shrubs and Trees * * * * * * * * * * * * 0 Prune as needed each visit
Leaf Removal 2 4 2 8
Debris Removal 1 1 1 1 1 1 1 1 1 2 4 2 17
Plant Inspection 1 1
Blow Walks 1 1 1 1 1 1 1 1 1 2 4 2 17

SPECIAL SERVICES
Barkdust Application X 0 Proposal upon request
Plant Replacement 0 Proposal upon request

FREQUENCY

Notes

The Landscape Calendar is a guideline only; Relay Resources reserves the right to rearrange service schedules to accommodate weather and site 
condition needs.

5312 Northeast 148th Avenue

Portland, Oregon 97230-3438
503.261.1266 (Office)

2/15/2023 R:\OPERATIONS\Contracts\Oaklodge Sanitary\Janitorial & Landscaping 2023\Costing Documents\Landscape\LAC\Oaklodge Main Admin Building FY23 - LAC.xls



LANDSCAPE ANNUAL CALENDAR Relay Resources
5312 Northeast 148th Avenue
Portland, Oregon 97230-3438
503.261.1266 (Office)

Contract Period of Performance: 
Total

MONTH Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Visits Comments

Mowing 2 4 4 4 4 4 4 4 2 32
Hard edging 1 2 2 2 2 2 2 2 1 16
Soft edging 1 2 2 2 2 2 2 2 1 16
Lime Application 1 1
Fertilization 1 1 1 3
Aeration 1
Blow Walks (Each Visit) 2 2 2 4 4 4 4 4 4 4 4 2 40

ORNAMENTAL BEDS
Weed patrol 1 1 1 1 1 1 1 1 1 1 1 1 12
Pre-Emergent Application 1 1 2
Fertilize Shrubs and Trees 1 1
Prune Shrubs & Trees 1 1 1 1 4
Leaf Removal 1 2 4 2 9 
IRRIGATION
Spring Start-up 1 1
Monitor and Adjust 1 1 1 1 1 1 6
Winterization 1 1

Slice Seeding Proposal upon request
De-Thatching Proposal upon request
Plant Replacements Proposal upon request
Bark dust Proposal upon request

NOTES

FREQUENCY SCHEDULE

This LAC is to used as a guidline only, Relay Resources reserves the right to move service schedules to accomidate weather and site condition needs.

TURF

CONTRACTED SERVICES

Additional Services

Oak Lodge Sanitary District Treatment Facility
13750 SE Renton
Oak Grove, OR

3/1/2023-2/28/2024

2/15/2023 R:\OPERATIONS\Contracts\Oaklodge Sanitary\Janitorial & Landscaping 2023\Costing Documents\Landscape\LAC\OLSD FY 23 LAC.xls



 
 

 

AGENDA ITEM 
 

   
To   Board of Directors    
From   Brad Albert, Public Works Director/District Engineer 
Title Consideration of Wastewater Master Plan 
Item No.  4   
Date   March 21, 2023  

 

Summary 

Oak Lodge Water Services (OLWS) contracted with Water Systems Consulting, Inc. (WSC) to 
develop a Wastewater Master Plan (WWMP) to guide the planning of capital project 
expenditures through a 30-year planning horizon. OLWS has established four core 
commitments to customers and the WWMP takes these into account in the evaluation of the 
wastewater system and the recommendations provided. 

The OLWS wastewater service area is located in northwestern Clackamas County and serves the 
communities of Oak Grove, Jennings Lodge, and portions of the adjacent municipalities of 
Milwaukie and Gladstone. OLWS owns the portion of the lateral service pipes that collect raw 
wastewater from individual customers between the private property line and the wastewater 
collection main. Wastewater collection mains range in size from 4- to 30-inch diameter pipes, 
with several of the larger diameter pipes designated as trunks that convey the wastewater 
towards the wastewater treatment plant (WWTP) located on SE Renton Avenue. Due to the 
topography of the service area, several lift stations which discharge through pressurized force 
mains are required to convey the collected wastewater to the WWTP. The WWTP treats the 
wastewater prior to discharge to the Willamette River.  

Operations and maintenance responsibilities for the wastewater system are divided between 
treatment and collections, with shared support between the teams provided when necessary. 
Data on the condition of existing assets are collected and stored within several software 
programs that aid the operations teams to plan and prioritize work orders and preventative 
maintenance tasks across the system. The evaluations and recommendations within this 
WWMP are partially based upon data provided by OLWS from these software systems, as well 
as additional data that was collected by the WSC-led consultant team.  

The OLWS wastewater and treatment system must comply with federal, state, and local 
regulations associated with publicly owned wastewater systems. During the preparation of this 
WWMP, the Oregon Department of Environmental Protection issued a new Waste Discharge 
Permit (#100986) for OLWS that lowered some of the waste discharge parameters for the 
disposal of treated wastewater into the Willamette River. 
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Collection System 
 
OLWS has conducted CCTV inspections on 98% of the collection system piping. Although the 
condition data from those CCTV inspections was collected using different defect coding systems 
over the years, the data was converted into National Association of Sewer Service Companies 
Pipeline Assessment Certification Program (NASSCO PACP) equivalent defect scores for use in 
the evaluation. The pipe condition can be used to represent the likelihood of failure, with PACP 
Grade 4 and 5 defects requiring repair or replacement within the next 5 to 10 years to minimize 
the risk of failure. A proposed system for estimating consequence of failure was also proposed 
to support a risk-based prioritization method for determining where to invest in repairs when 
resources are limited. 
 
Wastewater Treatment Plant 
 
The OLWS WWTP provides secondary treatment using activated sludge processes with 
ultraviolet (UV) disinfection to meet waste discharge requirements. The WWTP is rated for a 
total capacity of 20 mgd following a significant expansion in 2012 when most of the existing 
equipment was installed.  

Brown and Caldwell (BC) utilized a combination of visual inspections, review of operational 
data, and discussions with OLWS operations staff to assess the condition, integrity, and 
operability of equipment at the WWTP. Findings from the assessment were used to make 
condition-based repair recommendations for the WWTP. 

Capital Improvement Plan 

A Capital Improvement Plan (CIP) is a planning and management tool used to create a longer-
term plan for capital projects as outlined by the WWMP. OLWS prepares a 6-year CIP updated 
annually to include anticipated timing and costs for recommended projects within the 
collections and treatment systems. Cost estimates are based on conceptual understanding of 
projects, and include a contingency markup to account for unknown aspects and a project 
development markup to cover planning, design, construction management, inspection, and 
administration costs. 

Each CIP project was assigned a prioritization score based on weighted criteria identified by 
OLWS. Criteria include asset criticality and condition, customer criticality, regulatory mandates, 
relationship to other projects, ability to leverage outside funding, level of service, alignment 
with OLWS Board goals and adopted plans, public interest, and operations and maintenance 
effectiveness and efficiency. The recommended CIP takes prioritization scoring into account, 
but also strives to level spending which requires some deviations from strict adherence to 
prioritization scores. 
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Past Board Presentations 

• July 2022 – Population Forecasting 
• September 2022 – Inflow and Infiltration / Levels of Service 
• November 2022 – Tertiary Treatment Options 
• December 2022 – Capital Improvement Plan 
• February 2023 – Board Presentation of Draft WWMP 

Concurrence 

Technical Services staff coordinated with the following groups during the development of this 
project: 

• Wastewater Field Collections 
• Wastewater Treatment Plant Operations 
• Finance 

Recommendation 

Staff recommends the Board move to adopt the OLWS Wastewater Master Plan. 

Suggested Board Motion 

“I move to adopt the OLWS Wastewater Master Plan.” 

Attachments 

1. Final WWMP 
2. Final WWMP Appendices 
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The following document describes the 
evaluation of the Oak Lodge Water Services’ 
wastewater system comprising of collections, 
conveyance, and treatment elements. The 
existing system was evaluated under current and 
future conditions to provide recommendations 
for improvements over the 30-year planning 
horizon from 2022 through 2052. These 
improvements are provided in a capital 
improvement plan that can be used to guide 
investments and to assess strategies for funding 
and financing. 
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SECTION 01

Oak Lodge Water Services (OLWS) contracted with Water Systems 
Consulting, Inc. (WSC) to develop a Wastewater Master Plan (WWMP) 
to guide the planning of capital project expenditures through a 30-year 
planning horizon. OLWS has established four core commitments to 
customers and the WWMP takes these into account in the evaluation of the 
wastewater system and the recommendations provided. The 2022 WWMP 
updates two previous planning documents: a 2007 Sanitary Sewer Master 
Plan that focused on the treatment system and a 1992 WWMP. The WSC 
team includes multiple subconsultant specialists that have contributed to the 
document’s preparation and are referenced where appropriate.

OLWS CORE COMMITMENTS
OLWS and WSC have evaluated the 
Wastewater System with the goal of meeting 
the core commitments.

Protect Public 
Health

Provide Excellent 
Customer Service

Make Smart 
Investments and 
Work to Keep 
Rates Affordable

Keep Local Streams 
and Rivers Clean

ES-2  |   OAK LODGE WATER SERVICES



2023 WASTEWATER MASTER PL AN  EXECUTIVE SUMMARY   |   ES-3

Figure ES-1. OLWS Wastewater Service Area

SECTION 02

Existing System
The OLWS wastewater service area is located in northwestern Clackamas County and serves the communities of 
Oak Grove, Jennings Lodge, and portions of the adjacent municipalities of Milwaukie and Gladstone. OLWS owns the 
portion of the lateral service pipes that collect raw wastewater from individual customers between the private property 
line and the wastewater collection main. Wastewater collection mains range in size from 4- to 30-inch diameter pipes, 
with several of the larger diameter pipes designated as trunks that convey the wastewater towards the wastewater 
treatment plant (WWTP) located on SE Renton Avenue. Due to the topography of the service area, several lift stations 
with pressurized force mains are required to convey the collected wastewater to the WWTP. Raw wastewater passes 
through screens, aeration basins, clarifiers, and ultraviolet disinfection prior to discharge to the Willamette River. Waste 
sludge from the treatment process is digested, dewatered, and hauled offsite for land application.

The collections system is divided into six basins, with the flow collected within each basin culminating at a lift station. 
A map of each of the basins, the major trunk mains, and the associated lift stations is provided in Figure ES-1.

Operations and maintenance responsibilities for the wastewater system are divided between treatment and 
collections, with shared support between the teams provided when necessary. Data on the condition of existing 
assets are collected and stored within several software programs that aid the operations teams with planning 
and prioritizing work orders and preventative maintenance tasks across the system. The evaluations and 
recommendations within this WWMP are partially based upon data provided by OLWS from these software 
systems, as well as additional data that was collected by the WSC-led consultant team. Additional details on the 
existing wastewater system can be found in Chapter 2.0 of this WWMP.

MILES OF WASTEWATER PIPE

CUSTOMER CONNECTIONS

LIFT STATIONS

MANHOLES

GALLONS OF WASTEWATER  
TREATED ANNUALY

100

9,100

6

846
1.5 billion
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SECTION 03

Regulations and Policies
OLWS maintains interagency agreements (IGAs) with several adjacent wastewater providers.  
A summary of each IGA is provided below:

CLACKAMAS COUNTY

The majority of the OLWS 
collections system is located within 
Clackamas County roadways. An 
IGA streamlines the ability for 
OLWS to excavate and repair 
buried pipelines within County 
roadways. Additional IGAs with 
Clackamas Water Environment 
Services (WES) delineates 
service area boundaries and 
enables resource sharing during 
emergencies.

CITY OF GLADSTONE

Since 1971, a series of IGAs have 
covered the agreement for OLWS 
to receive, convey, and treat 
wastewater flows from the northern 
portion of Gladstone in an area that 
was formerly part of the Oak Lodge 
Sanitary District No. 2. At the  
time of writing, OLWS and 
Gladstone are working to finalize  
an updated IGA.

CITY OF MILWAUKIE

An IGA establishes rates and 
requirements for a limited number 
of properties within each agency’s 
service boundary that are more 
efficiently provided by the other 
party’s collection system.

In 2022, OLWS received a new NPDES permit that 
imposed stricter discharge limits into the Willamette 
River. The WWMP includes a forecast of potential future 
regulations that were evaluated as part of the WWTP 
planning process. Future permit updates may include 
additional pollutants. 

AT A GLANCE



The OLWS wastewater and treatment system must 
comply with federal, state, and local regulations 
associated with publicly owned wastewater systems. 
During the preparation of this WWMP, the Oregon 
Department of Environmental Protection issued a new 
Waste Discharge Permit (#100986) for OLWS that 
lowered some of the waste discharge parameters for 
the disposal of treated wastewater into the Willamette 
River. In particular, lower limits for both carbonaceous 
BOD5 and total suspended solids present compliance 
challenges for the existing facilities during the shoulder 
seasons. The new waste discharge limits are provided 
in Table ES-1. Additional details on the regulations and 
policies can be found in Chapter 3.0 of this WWMP.

Table ES-1. NPDES Permit Waste Discharge Limits

Parameter
Average Effluent Concentrations Monthly  

Average (lb/d)
Weekly  

Average (lb/d)
Daily  

Maximum (lb/d)Monthly (mg/L) Weekly (mg/L)

MAY 1 – OCTOBER 31

Carbonaceous BOD5 (CBOD5) 10 15 490 740 980

Total Suspended Solids (TSS) 10 15 490 740 980

NOVEMBER 1 – APRIL 30

CBOD5 30 45 2,600 3,900 5,200

TSS 30 45 2,600 3,900 5,200
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SECTION 04

Wastewater Flows
To evaluate the hydraulic performance of the wastewater system, the volume of 
wastewater flow must be estimated. Wastewater flow consists of the following elements:

• Base Wastewater Flow (BWF) is the flow that enters the system under normal 
average conditions, regardless of weather.

• Groundwater Infiltration (GWI) occurs in wet weather months when groundwater 
elevations are elevated with respect to buried elements of the collection system.

• Rainfall-Derived Infiltration and Inflow (RDII) occurs during and after rainstorms 
resulting from inflow through manhole covers and cross-connections and infiltration 
through pipe and manhole joints, cracks, and fractures.

The OLWS system sees relatively high volumes of RDII 
that increases pumping and treatment costs, and increases 
the risks of sanitary sewer overflows (SSOs). The Master 
Plan recommends basin focused rehabilitation projects to 
systematically address and reduce RDII. See Projects C-1 
through C-6 in the CIP.

AT A GLANCE
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Existing and Future Base Wastewater Flows

BWF across the existing system was estimated using data from the WWTP Influent Lift 
Station flow meters during dry weather periods. The total BWF across the system is 
estimated to be 1.85 million gallons per day (mgd). Data from the WWTP was also used 
to develop an average diurnal curve to estimate the typical fluctuations in wastewater 
during the course of a 24-hour day. Winter water consumption records were used 
to proportionally allocate BWF geospatially across the OLWS service area and to 
identify representative wastewater generation factors for different residential and non-
residential land use categories.

Angelo Planning Group completed a buildable lands inventory (BLI) to estimate the 
capacity for growth within the OLWS wastewater service area in three categories:

Full development of the capacity identified in the BLI over the 30-year 
planning horizon would result in an 

 
which is comparable to, and slightly higher than, growth rates forecasted 

by the Portland State University Population Research Center. The 
calculated future BWF for the OLWS wastewater system assumes the 
full development capacity in the buildable lands inventory is 2.19 mgd.

AVERAGE ANNUAL GROWTH RATE OF

0.77% 

Buildout Development.  
The capacity for currently vacant 
and partially vacant properties  
to develop. 
 
 

Middle Housing Densification. 
The capacity for increased density 
of development for vacant and 
partially vacant properties and 
for conversions of 5 percent of 
developed single-family properties 
into multi-family properties.

Commercial Redevelopment. 
Conversion of underutilized parcels 
near the SE Park Avenue Transit 
Station into multifamily housing. 
 
 
 
 

The OLWS service area is nearly built-out.  
The majority of growth will likely be infill development. 
A buildable lands inventory was conducted to determine 
the capacity and results in a relatively small growth rate, 
meaning that the WWTP and most pipes and pump stations 
are sufficiently sized if RDII can be reduced.

AT A GLANCE
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Existing and Future GWI and RDII

To determine the amount of GWI and RDII in the OLWS wastewater system, flow 
monitoring was conducted at eight locations during the winter of 2021-2022. The flow 
monitoring data during storms that produced more than 1 inch of rain over 24 hours 
was used to develop parameters for estimating RDII flows based on rainfall patterns. 
The volume of GWI was estimated by subtracting the BWF from flow monitoring data 
during a period without rainfall. 

Since wet weather flows are dependent upon the volume and peak intensity of rainfall 
during a storm, a “design storm” must be selected to estimate flows. A 5-year return 
interval storm with a total rainfall of 3.0 inches over 24 hours, as defined by the United 
States Department of Agriculture (USDA) Natural Resources Conservation Service 
(NRCS) was used to establish existing and future wet weather flow. The flows associated 
with this storm are used to evaluate the capacity of the collection system to achieve the 
design criteria for freeboard and SSOs that are identified in Chapter 5.0.

In the evaluation of the WWTP, the highest Peak Wet Weather Flow (PWWF) observed 
over the six years of available data occurred when a smaller antecedent storm with 
approximately 1 inch of total rainfall occurred in the 24 hours prior to a larger 24 hour 
storm with two or more inches of total rainfall. In order to better align with historic 
PWWF at the plant, a revised hyetograph was generated to include an antecedent storm 
of 1.26 inches of rainfall in the 48-hours prior to the 5-year, 24 hour design storm. 
The antecedent storm hyetograph was generated based on storm data from the flow 
monitoring period and represents an actual 48-hour storm in the OLWS service area.

Table ES-2 provides a summary of wastewater flows used for the evaluation and Table 
ES-3 presents the wastewater loading at the WWTP. Additional details on the existing 
and buildout wastewater system flows can be found in Chapter 4.0 of this WWMP.

Figure ES-2. Components of Wastewater Flow



Table ES-2. Current and Future Flows for OLWS Wastewater System

Table ES-3. WWTP Loading

Year Equivalent Dwelling 
Units (EDU)

Base Wastewater 
Flow (gpd)

Peak Wet Weather 
Flow Collection 
System (gpd)

Peak Wet Weather 
Flow WWTP (gpd)

2022 – Existing 14,151 1,853,899 17,504,994 19,059,887

2052 - Buildout 16,726 2,191,112 17,956,410 19,522,181

Parameter 2022 2052

Flow (mgd)

• Average dry weather 2.2 2.5

• Average dry weather 3.2 3.5

• Average wet weather 4.4 4.8

• Max month dry weather 3.0 3.3

• Max month wet weather 6.3 6.7

• Peak day 15.1 15.5

• Peak hour 19.1 19.5

BOD (lb/d)

• Annual average 4,950 5,850

• Max month dry weather 5,400 6,380

• Max month wet weather 6,290 7,440

TSS (lb/d)

• Annual average 4,750 5,620

• Max month dry weather 5,230 6,180

• Max month wet weather 6,370 7,530

Although only 2,575 new dwelling units are projected over 
the next 30 years, OLWS sees a nearly tenfold increase 
in flows during wet weather. A diligent approach to 
rehabilitation of aging wastewater mains, manholes, and 
laterals will reduce RDII in wet weather, lessen the risk of 
sewer overflows, avoid costly pipe upsizing projects, and 
reduce the costs for pumping and treatment.

AT A GLANCE

Note: ADWF is different than BWF. See Chapter 4 for more information.
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SECTION 05

Collections System Analysis
The collection system analysis looked at both capacity and condition data to determine 
deficiencies and to identify recommended improvements.

Hydraulic Capacity Evaluation

Unless action is taken, OLWS will experience multiple 
SSOs across the collection system. Upsizing of trunk 
mains is needed, but due to the locations, will require a 
large investment.

AT A GLANCE

WSC developed a hydraulic model of the OLWS wastewater collection system to 
evaluate capacity based on a 5-year, 24-hour storm. Working with OLWS staff, 
evaluation criteria for wastewater mains focused on providing a minimum of two feet of 
freeboard between peak water surface elevations in manholes and the manhole rim to 
prevent overflows. In shallow manholes where the available freeboard is less than two 
feet, a maximum allowable surcharge relative to the overall manhole depth was used. 
Lift station capacity required the ability to pass wet weather flow with the largest pump 
out of service. Sanitary sewer overflows (SSOs) at any of the outfalls during the design 
storm are also not acceptable to OLWS, so surcharging must be kept below overflow 
weir elevations.

At buildout conditions, the wastewater system is anticipated to have 83 manholes (or 
approximately 3.6 percent of total system manholes) with insufficient freeboard and 36 
locations where a SSO is anticipated. To address the capacity deficiencies at buildout, 
19,259 linear feet of wastewater piping (primarily trunk mains and also representing 
approximately 3.6 percent of total pipe length in the system) must be upsized and the 
firm capacity of Lift Stations 2 and 5 must be increased. 

ES-10  |   OAK LODGE WATER SERVICES
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Condition Evaluation

RDII Reduction Program

OLWS diligently inspects wastewater mains at regular 
intervals to assess condition before an unplanned failure 
occurs. These assessments have identified systemwide 
needs for repairs over the next 5 to 10 years. Continuous 
rehabilitation with prioritization of the highest risk mains 
will allow OLWS to invest wisely.

AT A GLANCE

Without an ongoing RDII reduction program, expensive 
pipe upsizing will be necessary to avoid SSOs. Basin-wide 
investigations and targeted pipe repairs, most of which can 
be completed without excavation, will reduce capital and 
long-term operational costs.

AT A GLANCE

OLWS has conducted closed-circuit television (CCTV) 
inspections on 98 percent of the collection system 
piping. Although the condition data from those CCTV 
inspections was collected using different defect coding 
systems over the years, the data was converted into 
NASSCO PACP equivalent defect scores for use 
evaluating the need for repairs and rehabilitation across 
the wastewater system. The pipe condition can be used 
to represent the likelihood of failure, with PACP Grade 
4 and 5 defects requiring repair or replacement within 
the next 5 to 10 years to minimize the risk of failure. A 
proposed system for estimating consequence of failure 
was also proposed to support a risk-based prioritization 
method for determining where to invest in repairs when 
resources are limited.

OLWS currently has capacity and condition deficiencies 
in the collection system that could be simultaneously 
addressed through an RDII reduction program. Focusing 
condition-based repairs within basins that are upstream 
of known capacity deficiencies may reduce the amount 
of trunk main upsizing while addressing the risk of 
structural failures. 

A pilot-program for RDII reduction is recommended 
for the Lift Station 5 basin. Sub-basin flow monitoring 
will be conducted to identify areas of highest RDII 
to determine the extent and nature of wastewater 
rehabilitation. Smoke testing in each basin will 
identify potential sources of surface water entering 
the collection system so that repairs can be made. 
Focusing on those pipes with Grade 4 and 5 defects, 
rehabilitation of the wastewater main, the service 
laterals, and the manholes will be completed to both 
address structural defects and to reduce RDII. Following 
completion of repairs, another round of flow monitoring 
will be conducted to estimate the magnitude of RDII 
reduction and to guide future RDII reduction efforts in 
the Lift Station 2 and 6 basins. Additional details on the 
analysis of the OLWS wastewater collection system can 
be found in Chapter 5.0 of this WWMP.
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SECTION 06

Wastewater Treatment Plant Analysis
The OLWS WWTP provides secondary treatment using activated sludge processes with ultraviolet disinfection 
to meet waste discharge requirements. The plant is rated for a total capacity of 20 mgd following a significant 
expansion in 2012 when a majority of the existing equipment was installed. 

A capacity assessment was conducted for the WWTP to identify existing capacity constraints and the timing of those 
constraints for each major treatment process. Extensive sampling throughout the plant was used to characterize the 
wastewater and to calibrate a biological process model and plant-wide solids mass balance to assess capacity. 

Existing WWTP Assessment

The WWTP cannot reliably meet new permit limits for 
total suspended solids. A high priority project to add 
tertiary treatment filters (T-12) will be completed.

AT A GLANCE

Capacity constraints will be reached in the next 10 years 
due to limited aeration capacity. Improvements to the 
secondary treatment system will provide the necessary 
capacity while providing flexibility to meet potential 
future regulations.

AT A GLANCE

Longer term capacity constraints, beyond 2030, 
include the following:

• Aeration blowers projected to reach firm capacity 
limit in 2035 for wet weather conditions

• Similar to near term, the aeration capacity of the 
digester system is anticipated to be exceeded

The timing and extents of capacity constraints are based 
on the assumption that RDII will not increase due to 
aging wastewater mains. If RDII reduction projects are 
not completed, capacity constraints in the WWTP will 
occur sooner.

Brown and Caldwell (BC) utilized a combination of visual inspections, review of operational data, and discussions 
with OLWS operations staff to assess the condition, integrity, and operability of equipment at the WWTP. Findings 
from the assessment were used to make condition-based repair recommendations for the WWTP. Additional details 
can be found in Appendix A of the WWMP.

Plant data from 2016 to 2021 was evaluated to assess historical trends and operational performance. Effluent quality 
has almost consistently met permit requirements during the period with only recent exceedance of total suspended 
solids (TSS). With a new permit that limits the discharge concentration for carbonaceous biochemical oxygen 
demand (CBOD) and TSS to 10 mg/L, the WWTP may not reliably meet the new limits, especially for TSS. Future 
forecasts of long-term regulatory trends indicate that the WWTP could be subject to limits on total phosphorous 
and ammonia in upcoming permit cycles, which may require modifications to allow biological nutrient removal to 
take place. 

Near term capacity constraints between now  
and 2030 include:

• Aeration system is near or at capacity under dry 
weather conditions

• Secondary clarifiers projected to reach solids 
loading limit under dry weather conditions when 
one clarifier is out of service

• Aerobic digesters require upstream thickening 
of solids to achieve hydraulic retention time 
requirements for Class B biosolids and aeration 
capacity may need to be increased to allow one of 
the four digesters to be taken out of service

• Any upsets to settling characteristics or clarifier 
operations could cause effluent to exceed the  
10 mg/L limit for TSS



Identification and Evaluation of WWTP Alternatives

• Keep existing Huber Multi-Rake screens and 
adjust channel fit

• Keep existing grit removal equipment with 
improvements to HeadCell access

• Conversion of secondary treatment process to 
simultaneous nitrification denitrification (SND) to 
address aeration capacity issues

• Future addition of Anaerobic-Anoxic-Oxic 
(A2O) capabilities along with SND to address 
phosphorous removal if required in future 
discharge permits without the need for costly 
chemical addition

• Keep existing Trojan UV system and make gate 
and actuator improvements

• Add tertiary disc filters to reliably meet new TSS 
limit year-round

• Construction of a new solids handling building 
with redundant thickening and dewatering 
units, thickened waste activated sludge and 
digested sludge pumps, polymer and odor control 
equipment, electrical room, and drive-under solids 
storage hopper in area south of existing Digesters 
1 and 2

• Replacement of Digesters 3 and 4 with two 
new aerobic digesters adjacent to the existing 
Digesters 1 and 2

Additional details on the alternatives analysis and 
recommendations for WWTP improvements can be 
found in Chapter 6.0 of this WWMP.

Handling and managing solids at the plant is time-
consuming and creates odors. A future recommendation 
for a new solids handling building will reduce operational 
costs and avoid the need to store solids onsite.

AT A GLANCE

Through a series of workshops with OLWS, conceptual alternatives for addressing condition and capacity 
deficiencies at the WWTP were identified and evaluated. Evaluation criteria included planning for future needs, 
operations and maintenance considerations, and environmental impacts. Conceptual cost estimates were developed 
for each alternative, both in terms of capital costs and long-term operational costs, to allow for comparison. The 
following improvements were recommended based on the results of the alternative analysis:
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SECTION 07

Capital Improvement Plan
A capital improvement plan (CIP) was prepared to include anticipated timing and costs for recommended projects 
within the collections and treatment systems. Cost estimates are based on conceptual understanding of projects, 
and include a contingency markup to account for unknown aspects and a project development markup to cover 
planning, design, construction management, inspection, and administration costs. 

Each CIP project was assigned a prioritization score based on weighted criteria identified by OLWS. Criteria include 
asset criticality and condition, customer criticality, regulatory mandates, relationship to other projects, ability to 
leverage outside funding, level of service, alignment with OLWS Board goals and adopted plans, public interest, and 
operations and maintenance effectiveness and efficiency. The recommended CIP takes prioritization scoring into 
account, but also strives to level spending which requires some deviations from strict adherence to prioritization 
scores. The total value of the CIP is $159,893,000. The CIP projects are divided into collections, treatment, and 
planning projects and are summarized in Table ES-4, 5, and 6. Additional details on the CIP can be found in Chapter 
7.0 of this WWMP.

Table ES-4. Collections System CIP Projects

Project ID Project Description Prioritization Rank Opinion of Probable 
Cost Fiscal Years

C-1 LS 5 Basin RDII  
Reduction 1 $3.02M 2023-24

C-2 LS 2 Basin RDII  
Reduction 1 $4.95M 2024-25

C-3 LS 6 Basin RDII  
Reduction 1 $495K 2024-25

C-4 Influent LS Basin RDII 
Reduction 1 $7.17M 2025-27

C-5 LS 4 Basin RDII  
Reduction 5 $205K 2026-27

C-6 LS 3 Basin RDII  
Reduction 6 $8.37M 2031-32

C-7 Ongoing Condition 
Rehab 7 $25.7M 2033-52

C-8 Trunk A Upsizing 13 $11.9M 2028-30

C-9 Trunk B Upsizing 13 $10.4M 2029-31

C-10 Trunk 2A Upsizing 15 $1.9M 2030-31

C-11 Trunk C Upsizing 16 $144K 2031-32

C-12 to 20 Current 6-yr  
CIP projects Various $14.3M 2023-52

Collection Projects 
Subtotal $88.4M



2023 WASTEWATER MASTER PL AN  EXECUTIVE SUMMARY   |   ES-15

Table ES-5. Treatment System CIP Projects

Table ES-6. Planning CIP Projects

Project ID Project Description Prioritization Rank Opinion of Probable 
Cost Fiscal Years

T-1,2,4,5,6,7,8&11 Secondary Treatment 
Upgrades for SND/A20 2,10,11 $3.5M 2026-30

T-3 Replace aeration blowers 4 $160k 2024-25

T-9&10
Rehab secondary 

 clarifiers 1&2 and RAS 
Control Center

3,9 $3.7M 2024-29

T-12 Tertiary Filtration Facility 1 $12.0M 2023-25

T-13 Digester Blower Replace-
ment 4 $170k 2023-26

T-14,15 UV Disinfection Rehab 12,17 $2.5M 2023-52

T-16,17 Influent Lift Station 
Rehab 25,28 $1.2M 2026-28

T-18,19,20 21,22 Headworks  
Improvements 16,21,24,30 $3.7M 2033+

T-23 WWTP Air Piping  
Inspection 13 $80k 2023

T-24,25 GBT and TWAS Refur-
bishment 13 $325K 2026

T-26 Solids Handling Upgrades 8 $35M 2033+

T-27 W3 Sodium Hypochlorite 
Replace 29 $150k 2031

T-28 Secondary Clarifier 3&4 
Rehab 6 $3.7M 2033+

T-29 Ongoing Electrical 
Upgrades 26 $2.3M 2023-52

T-30 Plant Drain LS Rehab 7 $120K 2026

Treatment Projects 
Subtotal $69.2M

Project ID Project Description Prioritization Rank Opinion of Probable 
Cost Fiscal Years

P-1 5-yr Cycle WWMP 
Updates - $2.2M 2027,32 & beyond

Planning Projects  
Subtotal $2.2M
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SECTION 08

Next Steps

A total of 30 treatment system projects were identified as part of this wastewater master plan. Some of the 
recommended projects overlapped with current projects that are in the 2023-2028 OLWS 6-year CIP and have 
been modified accordingly. Although each project was assigned a unique prioritization score, the schedule for 
implementation for some projects can be grouped together to reduce costs and improve the ability to design and 
construct holistically. The highest priority project is T-12 which will provide a new tertiary treatment facility to 
improve reliability in meeting new waste discharge permit limits, particularly for TSS. A summary of the existing 
projects is provided below in Table ES-7.

Table ES-7. Projects from Existing Treatment CIP 

Project 
Number Capital Project Description

T-1,2,4,5, 
6, 7, 8 & 11

Secondary Treatment Upgrades for SND/A2O: Adding density and improving 
controls to the existing aeration system, modifying the mixed liquor return system, 
and other improvements will allow the WWTP to address capacity constraints and 
provide the ability to meet potential future nutrient discharge limits.

T-3 Replace Aeration Blowers: Current aeration blower replacement is needed to provide 
reliable operations. This project is in the current OLWS CIP.

T-9,10 Rehab Secondary Clarifiers 1 & 2 and RAS Control Center: Recent condition 
assessment conducted by OLWS identified the need to rehab the secondary clarifiers.

T-12 Tertiary Filtration Facility: A new treatment process will improve reliability to meet 
new waste discharge permit limits.

T-13 Digester Blower Replacement: Current digester blower replacement is needed to 
provide reliable operations. This project is in the current OLWS CIP.

T-14,15 UV Disinfection Upgrades: Ongoing replacement of UV bulbs and upgrades to the 
flow control gates are necessary.

T-16,17 Influent Lift Station Rehab: Pump replacement and other improvements are 
necessary to provide reliable operations. This project is in the current OLWS CIP. 

T-18,19,20 
21,22

Headworks Improvements: Upgrades to screen seals in channel, access to head cell, 
providing a 3rd mechanical screen, and other improvements at the headworks will 
improve operations.

T-23
WWTP Air Piping Inspection: Inspection and identification of necessary repairs to 
the air piping is needed for reliable operations. This project is in the current OLWS 
CIP.

T-24,25 GBT and TWAS Refurbishment: A refurbishment of the existing GBT unit and 
replacement of TWAS pumps are necessary to provide reliabile operations.

T-26
Solids Handling Upgrades: A new solids handling building south of existing Digesters 
3 & 4 and the replacement of Digesters 1 & 2 will provide improved reliability and 
operations for solids handling.

T-27 W3 Sodium Hypochlorite Replace: Replacement of the system is needed for reliable 
operations.

T-28 Secondary Clarifier 3&4 Rehab: Rehabilitation of mechanical elements are needed 
for reliable operations.

T-29 Ongoing Electrical Upgrades: Plant staff typically replace sensitive electrical 
equipment, such as variable frequency drives, to provide reliable operations.

T-30 Plant Drain Lift Station Rehab: Pump replacement and other improvements are 
necessary to provide reliable operations. This project is in the current OLWS CIP.

Over the next 30 years, 
OLWS has significant 
investments necessary to 
deliver the expected level 
of service to customers. 
A combination of funding 
for capital projects, 
adjustments to SDCs, 
and increases in rates will 
be needed.

AT A GLANCE

Treatment System Projects
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A total of 11 collection system projects were identified as part of this wastewater master plan, which were added to 
supplement the existing nine projects identified by OWLS during their previous CIP process. The highest priority 
projects are projects C-1 through C-4, which focus on RDII reduction to alleviate the risk of SSOs. Each RDII 
project will include smoke testing to identify and remove any cross connections contributing inflow, flow metering 
to current and final levels of RDII, and rehabilitation of wastewater mains, service laterals, and manholes to reduce 
infiltration. The work of these projects is focused on poor condition infrastructure that needs to be replaced and has 
the potential to reduce the need for upsizing pipes within the collection system.

Table ES-8. Collection System CIP Projects for Addressing Capacity and Condition-Based Deficiencies

Project 
Number Capital Project Description

C-1
LS5 RDII Reduction Pilot: Smoke testing 35,000 LF of pipe; flow metering at five locations (pre- and post-rehabilitation 
[rehab]); rehab of 173 LF of 6” pipe, 5,839 LF of 8” pipe, 2,556 LF of 10” pipe, and 215 LF of 12” pipe; rehab of six 
manholes (63 vertical feet [VF]); and rehab of 138 laterals from the main to the property connection.

C-2
LS2 Basin RDII Reduction Program: Smoke testing 165,414 LF of pipe; flow metering at 17 locations (pre- and post-
rehab); rehab of 11,145 LF of 8” pipe, 304 LF of 12” pipe, 4 LF of 14” pipe, 251 LF of 18” pipe, 752 LF of 20” pipe, and 338 
LF of 21” pipe; rehab of nine manholes (95 VF); and rehab of 198 laterals from the main to the property connection.

C-3
LS6 Basin RDII Reduction Program: Smoke testing 6,846 LF of pipe; flow metering at two locations (pre- and post-
rehab); rehab of 171 LF of 8” pipe; rehabilitation of one manhole (11 VF); and rehab of 33 laterals from the main to the 
property connection. Scope is limited to OLWS-owned assets.

C-4
ILS Basin RDII Reduction Program: Smoke testing 207,931 LF of pipe; flow metering at 21 locations (pre- and post-
rehab); rehab of 270 LF of 6” pipe, 12,724 LF of 8” pipe, 503 LF of 10” pipe, 250 LF of 12” pipe, 247 LF of 15” pipe, and 
1,428 LF of 21” pipe; rehab of 17 manholes (179 VF); and rehab of 326 laterals from the main to the property connection.

C-5
LS4 Basin RDII Reduction Program: Smoke testing 2,335 LF of pipe; flow metering at one location (pre- and post-
rehab); rehab of 491 LF of 8” pipe; rehab of one manhole (11 VF); and rehab of four laterals from the main to the property 
connection.

C-6
LS3 Basin RDII Reduction Program: Smoke testing 51,309 LF of pipe; flow metering at five locations (pre- and post-
rehab); rehab of 19,504 LF of 8” pipe, 1,009 LF of 10” pipe, 1,788 LF of 12” pipe, and 996 LF of 15” pipe; rehab of 16 
manholes (168 VF); and rehab of 428 laterals from the main to the property connection.

C-7
Annual Condition Rehabilitation: Annual budget for rehabilitating future Grade 5 and Grade 4 mains within the collection 
system. This project will take place after the RDII reduction programs and will address mains that developed Grade 5 and 
Grade 4 defects after the time of this master plan.

C-8

Trunk Main A Upsizing: Upsize Trunk Main A along the extents shown in Figure 5 10 and Appendix H to address capacity 
deficiencies. Project scope includes the installation of 3,516 LF of 24”, 240 LF of 27”, and 3,202 LF of 30” gravity 
wastewater main. Depending on the effectiveness of the RDII reduction in Projects C-1 through C-6, this scope may be 
reduced.

C-9

Trunk Main B Upsizing: Upsize Trunk Main B along the extents shown in Figure 5 10 and Appendix H to address capacity 
deficiencies. Project scope includes the installation of 362 LF of 15”, 4,600 LF of 18”, and 3,729 LF of 24” gravity 
wastewater main. Depending on the effectiveness of the RDII reduction in Projects C-1 through C-6, this scope may be 
reduced.

C-10
Trunk Main 2A Upsizing: Upsize Trunk Main 2A along the extents shown in Figure 5 10 and Appendix H to address 
capacity deficiencies. Project scope includes the installation of 322 LF of 15” and 1,698 LF of 18” gravity wastewater main. 
Depending on the effectiveness of the RDII reduction in Projects C-2 and C 3, this scope may be reduced.

C-11 Trunk Main C Upsizing: Upsize Trunk Main C along the extents shown in Figure 5 10 and Appendix H to address capacity 
deficiencies. Project scope includes the installation of 289 LF of 10” gravity wastewater main.

Collection System Projects
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Planning Projects
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Over time, the system will 
change and new needs 
will arise. By updating the 
WWMP on a 5-year cycle, 
the plan will stay fresh and 
OLWS can stay ahead of 
financing needs.

AT A GLANCE

WSC recommends an update to the WWMP on an approximate 5-year basis to 
refresh the CIP to improve the utility of the wastewater master plan. As time 
passes between each WWMP update, new regulations may be implemented, system 
conditions gradually deteriorate, and priorities for OLWS can shift. Updating the 
master plan every 5-years also requires less effort than developing a completely 
new master plan document. Project P-1 allocates budget every five years to provide 
an update to this wastewater master plan to facilitate future CIP development and 
reflect improvements made within the wastewater system. The next update will be 
particularly important as RDII reduction projects are completed and benefits of 
lower PWWFs can be assessed to determine the impacts on capacity and treatment 
system improvement recommendations.

Figure ES-3. Master Plan 5-Year Update Cycle



Funding and Financing

Staffing Considerations

OLWS will explore several options to fund the CIP 
including user fees, bonds, grants from outside 
agencies, and SDCs. The following sections will describe 
the potential for funding the recommended capital 
improvements through user fees and SDCs, bonds, or 
grants from outside agencies.

Developing the WWMP has shown a need to conduct 
a detailed staffing analysis to determine OLWS’ 
appropriate level of staff for current and future 
operations.

Staffing decisions come with many considerations that 
go beyond the scope of this WWMP. Individual project 
CIP budgets include project development costs and 
assume more automated processes, where appropriate. 
The recommended overall CIP accounts for some of the 
cost and should allow flexibility for OLWS to address 
staffing needs over the 30-year planning horizon as 
processes and equipment change.

CIP Summary

The recommended CIP identifies approximately $160M in projects, 
with roughly 50% of the work to be completed within the next 10 
years. An implementation schedule that provides for an average capital 
improvement budget of $8.0M per year for the next 10 years appears 
feasible but will likely require rate increases or additional funding 
mechanisms. Prioritization of projects is based upon the currently known 
deficiencies within the system. As continued inspections and assessments 
of wastewater mains, manholes, lift stations, and wastewater treatment 
plant facilities provide new information, there may be a need to adjust the 
prioritization and timing of the CIP. 
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1.0 Introduction  
 

This introductory section includes a statement of the intended 

objectives of this planning document, a citation of the contract 

authorizing development of the plan, a list of the related 

documents and plans that influence or are influenced by this 

effort, and a brief description of Oak Lodge Water Services 

District (OLWS) and its environment.  

 

 

IN  TH I S  S ECT ION 

• Objectives 

• Authorization 

• Relationship to Other Documents 

• OLWS Overview 
PREP AR ED B Y :  
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1.1 Objectives 
Oak Lodge Water Services (OLWS) contracted with Water Systems Consulting, Inc. (WSC) to 
develop a Wastewater Master Plan (WWMP) to guide the planning of capital project 
expenditures through a 30-year planning horizon. The WWMP provided herein serves as an 
update to the previous version that was prepared in 2007 and shall supersede that plan.  

OLWS is committed to its customers to protect public health, provide excellent customer 
service, make smart investments and work to keep rates affordable, and keep local streams and 
rivers clean. During the process of preparing the updated WWMP, OLWS identified the following 
objectives in support of these commitments to their customers: 

 Quantify the ability to add new customers and different types of customers within the 
service area; 

 Understand the impacts current operations has on hydraulic and loading capacity of the 
Wastewater Treatment Plant (WWTP); 

 Determine if additional facilities are required to meet current and future Oregon 
Department of Environmental Quality (DEQ) permit requirements; 

 Identify best practices for inspection, operations and maintenance for OLWS’ collection 
system; 

 Develop a strategy for reducing rainfall derived infiltration and inflow (RDII); 
 Develop a prioritized list of improvement projects, including anticipated costs, to address 

the deficiencies and assure capacity of the collection system and WWTP; 
 Compare current staffing level to expected staff level with planned improvements and 

quantify adjustments by staff category; and 
 Identify appropriate system development charges (SDC)s to support planned 

improvements and explore options for how SDCs may be assessed. 

1.2 Authorization 
OLWS has contracted with WSC as described in the Engineering Services Agreement with 
OLWS for the WWMP, executed on April 27, 2021. WSC has partnered with Brown and 
Caldwell (BC) to evaluate the WWTP and identify necessary improvements, SFE Global to 
provide flow monitoring services, Angelo Planning Group to prepare a buildable lands inventory, 
Leeway Engineering to provide smoke testing and RDII reduction support, West Yost to provide 
permitting support, and the FCS Group to assist in developing system development charges for 
the 30-year planning period. 

1.3 Relationship to Other Documents 
The WWMP will serve as a key piece of OLWS’ long-range planning process and ongoing 
operations of their collection and wastewater treatment system, but also incorporates 
recommendations and considers the objectives of other planning efforts that have some overlap 
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with the wastewater collection system. A partial list of related documents is included here, and a 
supplemental list of references is included in the References section at the end of this plan. 

1992 Wastewater Master Plan (1992 WWMP) – The first comprehensive wastewater master 
plan for OLWS was prepared by Brown and Caldwell. The plan evaluated the collection system 
and wastewater treatment plant for what was then called the Oak Lodge Sanitary District over a 
20-year planning period spanning from 1990 through 2010.  

2007 Sanitary Sewer Master Plan (2007 SSMP) – The most recent WWMP for OLWS was 
prepared by CH2M Hill in 2007 and evaluated the collection and wastewater treatment system 
over a 20-year planning horizon.  

2021 Design and Construction Standards – The  most recent version of the OLWS design 
and construction standards for the sewer collection system provides guidelines for 
recommended improvements. 

Capital Improvement Plan Fiscal Years 2023-2028 – The  most recent OLWS 6-year capital 
improvement plan included 19 wastewater capital improvement projects planned for completion 
by fiscal year 2028. Wastewater projects were incorporated into the 30-year plan in this 
document. 

2023 Clackamas County Department of Transportation Paving Plan – The County produces 
a 5-year Capital Improvement Program that identifies road improvement projects.  With a 5-year 
moratorium on excavations within newly paved roadways, the plan will aid in prioritizing 
wastewater collection work ahead of planned road projects. 

Clackamas County Comprehensive Plan – The County’s comprehensive plan establishes 
land use designations within the North Urban Area that includes the OLWS wastewater service 
area. The potential future growth within the OLWS wastewater service area is estimated based 
on the land use designation for properties. 

 



  2.0 Exist ing Wastewater System 
 

Wastewater Master Plan 
Oak Lodge Water Services | 2-1 
 

2.0 Existing Wastewater System 
 

This section describes the existing OLWS wastewater collection 

and treatment system including the service area boundary, the 

basins within the collection system, the inventory of assets, the 

current operations and maintenance program, and data 

systems.  

 

 

IN  TH I S  S ECT ION 

• Existing Service Area 

• Collection System Inventory 

• Wastewater Treatment 

• Maintenance Activities and 
Programs 

• Data Systems and Information 
Management 

PREP AR ED B Y :  
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2.1 Existing Service Area 
The following section summarizes the OLWS wastewater system service area location, soils, climate, 
population, land use, and service area. 

2.1.1 Location 
The OLWS wastewater service area is located within northwestern Clackamas County and serves the 
communities of Oak Grove, Jennings Lodge, and portions of the Cities of Milwaukie and Gladstone. 
The service area is bordered by the City of Milwaukie to the north, the Willamette River to the west, the 
City of Gladstone to the South, and Clackamas County to the east as shown in Figure 2-1. A significant 
portion of the City of Gladstone is connected to the OLWS collection system. The City of Gladstone 
owns and operates these pipes outside of the OLWS service area (Figure 2-1 and Figure 2-2) while 
OLWS is responsible for the treatment of the flows from these pipes at their WWTP. Additional 
information about the City of Gladstone’s responsibilities is include in Section 3.1.2. 

The collection system is divided into six collection system basins defined by the downstream lift station 
and shown in Figure 2-2. The service area is largely built out with the primary growth over the next 
30 years anticipated to come through residential infill. 

2.1.2 Soils and Groundwater 
Most of the OLWS service area is underlain by Columbia River basalt in the northeast and by lacustrine 
deposits in the southwest. The Columbia River basalts are responsible for the prominent ridges seen in 
the service area. Small areas within the service area are underlain by the Gresham Formation, which 
consists of poorly sorted and stratified coarse gravel and mud flow deposits. Areas along the Willamette 
River contain exposed sandy and gravelly alluvium. (CH2M Hill, 2007) 

Most of the soils within the OLWS service area have poor infiltration potential for flood flows. These 
consist of silt loams, clay loams, sandy loams, loam, and river wash. The soils also have moderate to 
excellent treatment potential for removing metals or phosphorus from infiltrated stormwater. (CH2M Hill, 
2007) 

OLWS has received customer feedback of high groundwater tables and springs surfacing in the area 
near the Boardman Creek Wetlands complex and up to Oatfield Ridge. The presence of high 
groundwater tables here and throughout the collection system impacts infiltration during wet weather 
conditions.  
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Figure 2-1: Location Map 
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Figure 2-2: Oak Lodge Water Services’ Service Area 
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2.1.3 Climate 
The climate within the OLWS service area is characterized by warm summers with average high 
temperatures of about 78°F and mild winters with average temperatures above 40°F. On average, the 
service area receives 31.29 inches of rain per year, with over 70% of this occurring between October 
and March. During these high rainfall months there is potential for groundwater recharge while in the 
remainder of the year the evaporation exceeds precipitation. (Weather-US, 2021) The significant 
amount of rain contributes to rain derived infiltration and inflow (RDII) within the collection system. 

2.2 Collection System Inventory 
The OLWS wastewater collection system consists of service laterals, sewer pipes, manholes, pump 
stations, and force mains that convey raw wastewater from customers to the WWTP. The following 
sections describe and inventory the collection system. 

2.2.1 Gravity Pipes and Manholes 
Based on the most recent Geographic Information System (GIS) data from OLWS, the OLWS existing 
wastewater collection system, which includes portions owned by the City of Gladstone, is composed of 
the following. 

 The total system (including the City of Gladstone) is comprised of approximately 99 miles of 
active gravity wastewater mains, 2,331 active manholes, 408 active cleanouts, and 7,548 
service laterals excluding private facilities such as privately-owned manholes.  

 The City of Gladstone owns 6.6 miles of these gravity mains, 168 manholes, and 28 cleanouts  
 Service laterals are owned by the respective homeowner, and 7,407 of the laterals are located 

within the OLWS service area.  

The gravity pipe throughout the system ranges in size from 4-inch to 30-inch diameter, with 87% of the 
gravity pipe being 8-inches or smaller. A majority of the pipe (84%) is asbestos cement or concrete 
pipe. The distribution of pipe length by diameter is shown in Table 2-1 and the distribution of pipe 
material is shown in Figure 2-3. 
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Table 2-1: Gravity Pipe Summary 

Pipe Diameter (in) OLWS-Owned Total 
Pipe Length (LF) 

Gladstone-Owned 
Pipe Length (LF) 

Total Pipe 
Length (LF) 

Proportion 
of System 

4 106 0 106 <1% 

6 7,411 1,673 9,084 1.7% 

8 411,296 33,098 444,394 85.4% 

10 13,800 0 13,800 2.7% 

12 18,629 0 18,629 3.6% 

14 2,212 0 2,212 <1% 

15 8,081 0 8,081 1.6% 

18 5,205 0 5,205 1.0% 

20 5,861 0 5,861 1.1% 

21 9,324 0 9,324 1.8% 

24 3,136 0 3,136 <1% 

30 646 0 646 <1% 

Unknown 21 0 21 <1% 

Total 485,728 34,771 520,499 100% 

 
Figure 2-3: OWLS-Owned Pipe Material Distribution on a Length Basis 

35.6%

1.2%

48.3%

4.6%

6.0% 3.5%

Asbestos Cement Cast Iron
Concrete Prestressed Concrete Pressure
PVC Uknown

Note: OLWS' 
collection system 
includes less than 1% 
of ductile iron, HDPE, 
and reinforced 
concrete pipe.
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2.2.2 Lift Stations and Force Mains 
Based on the GIS data provided by OLWS, the OLWS collection system currently includes six lift 
stations (including the Influent Lift Station [ILS] to the WWTP) and 5,408 linear feet (LF) of force main. 
Table 2-2 provides a summary of several operational parameters with respect to individual pump 
stations.  

Table 2-2: Lift Station Summary Table 

Pump 
Station  

Station 
Location 

Construction 
Date 

Year of 
Latest 
Upgrade 

No. of 
Pumps 

Firm 
Capacity 
(gpm) 

Horsepower 
per Pump 
(hp) 

Type 

ILS WWTP 1974 2012 5 13,8881 
4 @ 100 
1 @ 60 

Variable 
Speed 

LS2 

SE Oak 
Shore Ln and 
SE Risley 
Ave 

1958 2002 3 3,4002 40 Variable 
Speed 

LS3 
SE Park Ave 
and SE 27th 
Ave 

1961 2002 2 2,2403 125 Variable 
Speed 

LS4 
End of SE 
River Forest 
Ln 

1961 2007 2 139.84 5 Constant 
Speed 

LS5 
South end of 
SE Walta 
Vista Dr 

1961 2022 2 6405 15 Constant 
Speed 

LS6 

SE Glen 
Echo Ave 
and SE 
Addie St 

1961 2003 2 8006 5 Constant 
Speed 

gpm=gallons per minute 
1ILS firm capacity value derived from the Water Reclamation Facility Improvements record drawings dated March 2012 
2LS2 firm capacity value derived from the Cornell Pumps 6NHTH pump curve and associated system curve 
3LS3 firm capacity value derived from the Cornell Pumps 8NNT pump curve and associated system curve 
4LS4 firm capacity value derived from the NP3102 pump curve and associated system curve 
5LS5 firm capacity derived from the LS5 design plans dated February 2021 
6LS6 firm capacity derived from Pioneer Pump SC66S12 and Cornell Pumps 6NHTA pumps curves and associated system curves 
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2.3 Wastewater Treatment 
OLWS owns and operates a WWTP that treats wastewater collected from the service area and 
discharges treated effluent into the Willamette River. The WWTP currently provides secondary 
treatment with aeration basins and secondary clarifiers operating as a modified Ludzack-Ettinger (MLE) 
process. In preparation for analysis of the current and future needs for the WWTP, Brown and Caldwell 
(BC) has prepared the following sections to satisfy Oregon Department of Environmental Quality (DEQ) 
guidelines for preparing a wastewater facility planning document including: 

 Description of the historical improvements to the WWTP 

 Description of the existing WWTP including detailed design data with a summary of treatment 
processes 

 Condition assessment of the major existing WWTP assets and projection of remaining service life 

 Performance evaluation of equipment, treatment processes, and components at the WWTP 

Detailed information on each of these topics can also be found in Appendices A, B, and C. 

2.3.1 WWTP History 
The plant was constructed in 1960 and has been upgraded since that time. A summary of the WWTP 
improvements is provided in Table 2-2. 

Table 2-2: History of WWTP Improvements 

Year Improvement 

1960 Plant constructed with 1.5 mgd capacity. Includes primary and secondary treatment 
(activated sludge) and anaerobic digestion. 

1970 Capacity expanded to 2.0 mgd 

1973 Capacity expanded to 4.0 mgd 

1981 Influent screening and rock trap added 

1986 Fine-bubble aeration added 

1995/1996 Replace secondary clarifiers and install new return and waste activated sludge 
pumping facilities 

1999 New outfall and diffuser added 

2002 New solids handling facility constructed. Included addition of belt filter press to 
dewater solids. 

2005 Blowers upgraded 

2012 
Major plant upgrades including new influent and plant drain pump stations, 
headworks, aeration basins, interchange bioreactors, expanded aerobic digestion 
capacity, expanded secondary clarifier capacity, and ultraviolet disinfection 

2017 Initiation of industrial pretreatment program including outfall mixing study 
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Year Improvement 

2020 Modifications to solids process to convert interchange bioreactors to additional 
aerobic digestion capacity 

2.3.2 WWTP Description 

OLWS owns and operates an activated sludge WWTP that serves approximately 30,000 customers 
within the service area. With less than 1 percent of users categorized as industrial, the influent is 
comprised primarily of domestic wastewater; treated effluent is discharged into the Willamette River. All 
flow enters the WWTP through an influent pump station. 

Figure 2-4 shows a process flow schematic of the existing liquid and solid stream treatment systems. 

 

 

Figure 2-4. WWTP process schematic 

(Note: The existing GBT [not shown above] could be used in the future to thicken WAS prior to digestion) 

Figure 2-5 shows an aerial view of the current OLWS WWTP site and identifies major process facilities 
and other buildings. 
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Figure 2-5. Aerial view of WWTP with major facilities labeled 
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Table 2-3 summarizes design flows and loadings, as well as design data for the major unit 
processes. 

Table 2-3. Major Equipment Design Data 

Process Element No. of Units Design Value 
Plant flow, mgd 
 Average Annual Flow (AAF) 
 Average dry weather flow 
Average wet weather flow 
Max month, wet weather 
 Max day, wet weather 
Max day, dry weather 
 Peak hour  

- 

 
4.3 
3.5 
5.2 
10.5 
17.3 
8.6 
18 

Biochemical oxygen demand loading, pounds per 
day (ppd) 
 Annual average 
 Max month, wet weather 
 Max week, wet weather 
Max day, wet weather 
Max month, dry weather 
Max week, dry weather 
Max day, dry weather 

- 

 
6,680 
7,440 
8,910 
11,090 
7,250 
8,790 
10,900 

Total suspended solids loading, ppd 
 Annual average 
 Max month, wet weather 
 Max week, wet weather 
 Max day, wet weather 
 Max month, dry weather 
 Max week, dry weather 
 Max day, dry weather 

- 

 
7,450 
8,390 
10,010 
13,290 
8.960 
10,070 
12,970 

Total Kjeldahl nitrogen loading, ppd 
 Annual average 
 Max month, wet weather 
Max month, dry weather 

- 

 
994 
1,244 
1,354 

Influent pumps  
 Capacity, each, mgd 
 Motor horsepower (hp), each 
Type 

5 
 
  

 
4 @ 5.5, 1 @ 3.5 
4 @ 100, 1 @ 60 
Adjustable speed 

Plant drain pumps  
 Capacity, each, mgd 
 Motor hp, each 
 Type 

2 
 
  

 
1.75 
25 
Adjustable speed 
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Process Element No. of Units Design Value 
Influent mechanical screens 
 Type 
 Screen opening, in. 
 Hydraulic capacity, mgd, each 

2 
 
  

 
Multi-rake 
0.25 
11.75 

Manual bar screen 
 Bar spacing, in. 
Hydraulic capacity, mgd 

1 
 
0.25 
11.75 

Grit removal tanks 
 Type 
Hydraulic capacity, mgd, each 

2 
 
 

 
Eutek Head-Cell 
11.75 

Aeration basins 
 Total length, ft 
 Total width, ft 
 Sidewater depth, ft 
 Liquid volume each, gallons 

4 
 
 
  

 
109 
35 
20 
571,000 

Aeration blowers 
 Units 
Type 
 Max capacity (total (scfm @ psig) 
 Min capacity (total), scfm @ psig 
Discharge pressure, pounds per square inch 

4  
(3 duty, 1 
stand-by) 
 
 
  

 
High speed turbo (3), Hybrid 
Screw (1) 
 
5,473 @ 9.6 
1,824 @ 9.1 
9.7 

Secondary clarifiers 
 Diameter, ft 
 Sidewater depth, ft 
 Peak-hour surface overflow rate, gpd, ft2 
Max month, solids loading rate, ppd, ft2 

4 

 
70 
18 
1,186 
38 

Ultraviolet disinfection 
 Number of channels 
 Lamp type 
 Design peak flow capacity, mgd 

2  

 
 
Low pressure, high intensity 
22 

Aerobic digesters, rectangular  
 Dimensions, length x width, ft, each 
 Sidewater depth, ft 
 Volume, each, gallons 

2 
 
  

 
40 x 80 
18 
431,000 

Aerobic digesters, circular 
 Diameter, ft 
 Sidewater depth, ft 
 Volume, each, gallons 

2 
 
  

 
35 
1 @ 25, 1 @ 25 
1 @ 185,400, 1 @ 189,000 

Belt Filter Press 
 Hydraulic capacity, gallons per minute 
 Solids loading capacity, pounds per hour 

1 
  

 
120 
500 

Additional details on the existing WWTP can be found in Appendix A. 
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2.3.3 WWTP Condition 
BC reviewed documentation from prior projects and other records available for the OLWS 
WWTP in preparation for completing a condition assessment for the WWMP. BC also performed 
a site visit and visual inspection on October 20, 2021, to assess the physical condition, 
functional integrity, and operability of equipment at the WWTP. A summary of condition 
assessment findings is provided in Appendix A. 

2.3.4 WWTP Historical Performance 

The BC reviewed plant data from 2016 to 2021 to assess historical trends of flows and loadings 
received by the plant and to compare them with design values. Operating data for the activated 
sludge system and effluent data were also reviewed to assess performance. The following is a 
summary of information from the OLWS WWTP Historical Performance TM included as Appendix 
B to the WWMP. 

Analysis of the historical plant data from 2016 to 2021 for the OLWS WWTP yields the following 
observations and conclusions: 

 While average influent flows have remained relatively steady from 2016 to 2021, average 
BOD and TSS loadings have increased slightly.  

 The data show occasional spikes in loadings and both BOD and TSS loadings have 
exceeded the design maximum day loadings a few times during the 6-year period 
examined. 

 The annual average concentrations for both BOD and TSS are observed to have 
increased over the 6-year period, with a notable increase from 2017 to 2018. 

 The plant effluent quality has almost consistently met permit requirements in the 2016 to 
2021 period, with monthly average effluent BOD, CBOD, and TSS concentrations typically 
below 15 mg/L. The only exception occurred in January 2021, when the monthly average 
TSS concentration exceeded the permit limit. 

 With the current permit containing a lower limit of 10 mg/L for both CBOD and TSS, the 
plant may not reliably meet the new limits, especially for TSS. 

 Nitrification is occurring in the system, as measured effluent ammonia concentrations are 
typically below 8 mg/L. The extent of denitrification cannot be determined from the data, 
as nitrate is not measured. 

 The generally good effluent quality for secondary effluent, even during periods of high 
sludge volume index (SVI), suggests there is adequate secondary clarifier capacity to 
accommodate any deterioration in sludge settling characteristics. However, it may not be 
adequate to consistently meet the current TSS limit of 10 mg/L during dry season period. 
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2.4 Maintenance Activities and Programs 
The following subsections describes the routine maintenance activities OLWS staff perform on 
the collection system and WWTP. 

2.4.1 Collection System 
The OLWS collection system preventative maintenance program includes routine cleaning, root 
control, closed-circuit television (CCTV) inspections, and lift station maintenance. The 
operations staff has a goal to conduct CCTV on approximately 75,000 LF of wastewater mains 
each year (15% of the system). At the average rate of CCTV inspection, the entire system 
would be surveyed every 6.5 years. While there is not currently an industry standard 
recommendation for the frequency of CCTV inspections, an assessment interval of 5 to 10 
years should allow significant structural defects to be identified before failure. Wastewater mains 
and manholes that are known to be in poor condition could be prioritized for shorter inspection 
intervals until repairs can be made. Several “high maintenance” wastewater mains, as shown in 
Figure 2-6, are cleaned on a more frequent quarterly schedule due to a history of fats, oils, and 
grease accumulation or root intrusion. 

OLWS does not currently have a manhole inspection protocol. During the course of performing 
CCTV work on the collection system mains, operators will check the adjacent manholes for 
visible leaks or breaks. Any deficiencies observed will be reported and a task order will be 
created for repair. OLWS is currently in the process of developing a manhole inspection 
checklist to formalize the inspection process. 

Lift stations are inspected twice per week. Operations staff visit each lift station site and check 
that systems are operating as expected. Force mains are not regularly inspected.  

2.4.2 Wastewater Treatment Plant 
BC met virtually with OLWS staff on September 1, 2021, to conduct a workshop to discuss 
WWTP operations. This OLWS WWTP Operations TM (included as Appendix C to the WWMP) 
summarizes information collected during this workshop, along with review of previous reports, 
historical data, and other discussions with OLWS staff. An assessment of each unit process is 
included in this TM which is provided in Appendix C. Projects to address recommended facility 
improvements to enhance operability and performance of the WWTP systems are included in 
the CIP provided in Chapter 7.0. 
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Figure 2-6: Mains Requiring Increased Maintenance 
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2.5 Data Systems and Information Management 
OLWS maintains three primary data systems to organize and analyze physical attributes, 
maintenance requirements and condition assessment observations associated with the 
wastewater collection and treatment system: ArcGIS, GraniteNet and CentralSquare Enterprise 
Asset Management powered by Lucity (EAM).  

The OLWS wastewater collection system GIS database is maintained by OLWS and includes a 
geographical representation of the wastewater collection system assets, including gravity pipes, 
force mains, manholes, cleanouts, and lift stations. Assets in the GIS database are populated 
with key attributes such as asset identification number, installation year, pipe diameter, and 
material type. 

EAM is the primary wastewater asset management system that is used to track wastewater 
assets. The system is owned and maintained by the OLWS’ asset management staff to ensure 
data is well maintained. Collection system and treatment plant staff enter data from the field to 
provide up-to-date records on asset condition and maintenance. EAM is a GIS based system 
that allows OLWS to maintain information about each asset, including attributes, descriptions, 
and maintenance history. Any changes made within the OLWS GIS database automatically 
syncs with EAM, allowing collection system and treatment plant operations staff to have access 
to real time updates. EAM is also used to schedule and generate work orders for the collection 
system and treatment plant operators to ensure issues are addressed in a timely matter. 

GraniteNet is the OLWS pipeline inspection software. The software is compatible with the 
National Association of Sewer Service Companies (NASSCO) Pipeline Assessment Certification 
Program (PACP). OLWS uses this software to store CCTV videos for all gravity collection mains 
including the associated PACP condition scores. GraniteNet is linked to EAM to allow staff to 
easily generate work orders based on the cleaning and inspection work findings. Prior to using 
GraniteNet, OLWS utilized GraniteXP, which utilized several non-PACP scoring systems. As 
OLWS continues to CCTV their collection system, old scoring systems are being replaced with 
PACP scores. 

OLWS operates and maintains a supervisory control and data acquisition (SCADA) system for 
the collection system lift stations and the WWTP. The SCADA system tracks run time and alarm 
conditions for each of the OLWS’ six lift stations. OLWS does not own or operate any 
permanent flow meters within the collection system. Total flow into the WWTP is measured 
between two permanent flow meters on the discharge side of the ILS. Data is collected 
throughout the various treatment processes at the WWTP through SCADA and stored within a 
data historian located at the plant. 
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3.0 Regulations and Policies 
 

This chapter describes the existing interagency agreements that 

OLWS currently maintains with adjacent wastewater providers 

and provides an overview of the regulatory rules and policies 

OLWS operates within. 

 

 

IN  TH IS  S ECT ION  

• Interagency Agreements 

• Rules and Regulations 

 
PREP AR ED B Y :  
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3.1 Interagency Agreements 

OLWS maintains three intergovernmental agreements (IGAs) for the collection and treatment of 
wastewater with the neighboring wastewater providers including Clackamas Water Environment 
Services (WES), the City of Gladstone, and the City of Milwaukie. Each IGA is briefly 
summarized below. 

3.1.1 Clackamas WES 

OLWS and Clackamas WES entered into an IGA for wastewater service in 1976 when OLWS 
was Oak Lodge Sanitary District and Clackamas WES was Clackamas County Service District 
No. 1. This IGA governs properties within each party’s boundaries that are unable to be served 
by gravity wastewater mains due to natural topography but can be served by the other party. 
The IGA identifies these properties, establishes responsibility for collection, treatment, and 
maintenance, and establishes charges and payment. 

In 1985, OLWS and Clackamas County entered into another IGA to streamline the ability for 
OLWS to expose and maintain collections facilities located underneath County roads. The IGA 
establishes notification requirements for work or repairs to OLWS infrastructure impacting 
County roads, waives the cost of permits and other fees associated with use or occupancy of 
County road rights-of-way, and establishes conditions for work impacting County roads. 

In 2003, OLWS and Clackamas WES (then Clackamas County Service District No. 1, Tri-City 
Service District, and Surface Water Management Agency of Clackamas County) entered into an 
IGA for resource sharing. The IGA establishes conditions for sharing equipment and labor in 
both emergency and non-emergency situations. 

In 2017, OLWS and Clackamas WES entered into an IGA following the formation of Oak Lodge 
Water Services (formerly Oak Lodge Water District and Oak Lodge Sanitary District) and the 
formation of WES (formerly Clackamas County Service District No. 1 and Tri-City Service 
District). This IGA establishes an urban services agreement that outlines the jurisdiction for 
each of the entities for providing wastewater and surface water management services. 

3.1.2 City of Gladstone 

OLWS and the City of Gladstone established an IGA in 1971 following a lawsuit after the city 
annexed a portion of the area served by Oak Lodge Sanitary District No. 2. This agreement is 
known as the Interim Agreement and was between the City of Gladstone, Oak Lodge Sanitary 
District, and Oak Lodge Sanitary District No. 2. OLWS currently encompasses the latter two 
entities. The Interim Agreement established conditions for payment, ownership of facilities, and 
maintenance of facilities. 

In 1990, the Interim Agreement was modified to indicate that OLWS has the authority and 
responsibility for overseeing pretreatment programs within areas in the City of Gladstone that 
are outlined in the revised agreement. The agreement was modified again in 2019 to clarify 
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monthly service charges and hook-up fees. This 2019 modified agreement has been extended 
multiple times, the latest of which was in December 2020.I 

In 2022, a proposed IGA draft was developed between the City of Gladstone and OLWS that 
establishes responsibility of each party over Gladstone-owned mains that convey wastewater to 
the OLWS WWTP. Under this proposed agreement, the City of Gladstone is responsible for 
operation, maintenance, and any necessary improvements to these pipelines. OLWS is 
responsible for treating the wastewater conveyed through these pipes at their WWTP. Although 
the City of Gladstone does have an industrial pretreatment program, there are no industrial 
customers contributing wastewater to the portion of the system that connects to OLWS. It is 
anticipated the IGA will be finalized in 2023. 

3.1.3 City of Milwaukie 

OLWS and the City of Milwaukie have entered into an IGA governing areas at each party’s 
boundaries that are unable to be served by gravity wastewater mains due to natural topography 
but can be served by the other party. The current version of this IGA was executed in April 2015 
and shall be in effect for 10 years, with the option to renew for additional periods of 5 years if 
both parties agree. The IGA establishes which properties outside of each party’s boundary are 
to be served by the other party, the rates of service, and the charges associated with adding 
new connections to the other party’s system. Under the IGA, the City of Milwaukie is responsible 
for the operation, maintenance, and any required improvements of the City-owned mains. 
OLWS is responsible for treatment of the wastewater conveyed through these mains. 

3.2 Rules and Regulations 

The following rules and regulations are relevant to the OLWS wastewater collection and 
treatment systems. 

3.2.1 Oregon Administrative Rule, Chapter 660 

Oregon Administrative Rule (OAR) 660-11 states “a city or county shall develop and adopt a 
public facility plan for areas within an urban growth boundary containing a population greater 
than 2,500 persons. The purpose of the plan is to help assure that urban development in such 
urban growth boundaries is guided and supported by types and levels of urban facilities and 
services appropriate for the needs and requirements of the urban areas to be serviced, and that 
those facilities and services are provided in a timely, orderly and efficient arrangement…”. 
(State of Oregon) The public facilities and services chapter of Clackamas County’s 
Comprehensive Plan fulfills this requirement for Clackamas County. This comprehensive plan 
recognizes OLWS as having responsibility to operate, plan, and regulate the wastewater system 
for their service area. 
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3.2.2 Oregon Administrative Rule, Chapter 340 

OAR 340 establishes the authority of the Oregon Department of Environmental Quality (DEQ). 
Under Division 42, total maximum daily loads (TMDLs) are authorized for pollutants in waters of 
the state that are listed in accordance with the Federal Water Pollution Control Act, Section 
303(d). In September 2006, DEQ established TMDLs for the Willamette Basin, which includes 
the mainstem Willamette River. In April 2022, DEQ issued a new NPDES Waste Discharge 
Permit for OLWS, which is covered in Section 3.2.5.  

3.2.3 Oregon Revised Statute, Chapter 223 

ORS 223 establishes the framework for OLWS to impose SDCs for capital improvement 
projects resulting from growth and development within the OLWS service area. Under this 
statute, an SDC can be imposed upon a developer to fund the proportional share of expenses 
for capital improvements resulting from the increased demands the development puts on the 
system. SDCs can be improvement fees for costs associated with capital improvements that 
must be constructed as a result of the development, reimbursement fees for costs associated 
with modifying capital improvements already constructed or under construction when the fee is 
established to accommodate the development, or a combination of the two. Prior to establishing 
a SDC, OLWS must prepare a plan that identifies a list of capital improvement projects that 
OLWS intends to fund wholly or in part with the revenue from the SDC, the estimated cost of the 
project, timing, and the percentage of costs eligible to be funded by the SDC. This WWMP will 
serve as this plan. SDCs are further discussed in Chapter 7.0. 

3.2.4 Oregon Revised Statue, Chapter 450 

ORS 450 governs all sanitary districts and authorities within the state of Oregon. This statute 
establishes the powers of OLWS including those to construct, operate, and maintain a 
wastewater collection system and wastewater treatment plant, the power to compel all residents 
and property owners within the OLWS service area to connect to their collection system, and 
the power to levy service charges for operating and maintaining their system. This statute also 
establishes the rules surrounding governance of OLWS including those regarding the election of 
a board, the qualifications for board members, the power of the board, and the ability to adopt 
regulations and ordinances. 

3.2.5 NPDES Permit 

The NPDES permit program was established by the Clean Water Act in 1972 to address water 
pollution by regulating point source discharges to waters of the United States. NPDES permits 
do this primarily by establishing effluent limitations for discharging into receiving waters. These 
limits can be both technology-based and water quality-based. 

The U.S. EPA has delegated Oregon’s DEQ to administer NPDES permit program in Oregon. 
on behalf of the federal government. In April 2022, DEQ issued a new NPDES Waste Discharge 
Permit (#100986) for OLWS that establishes permit requirements for the operation of 
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wastewater collection and treatment and for the discharge of treated wastewater to the 
Willamette River. The discharge limits for the carbonaceous BOD5 and TSS are summarized in 
Table 3-1. 

Table 3-1: NPDES Permit Waste Discharge Limits 

Parameter 

Average Effluent 
Concentrations Monthly 

Average 
(lb/d) 

Weekly 
Average 

(lb/d) 

Daily 
Maximum 

(lb/d) Monthly 
(mg.L) 

Weekly 
(mg/L) 

May 1 – October 31 

Carbonaceous BOD5 10 15 490 740 980 

TSS 10 15 490 740 980 

November 1 – April 30 

Carbonaceous BOD5 30 45 2,600 3,900 5,200 

TSS 30 45 2,600 3,900 5,200 
 

The NPDES Permit includes additional limits for E. coli bacteria, pH, Carbonaceous BOD5 and 
TSS permit removal, and temperature in the form of an excess thermal load. 

3.2.6 National Pretreatment Program 

The Environmental Protection Agency’s (EPA) national pretreatment program is a component of 
the NPDES program and outlined under 40 code of federal regulations (CFR) §403.8. Under 
this program, local municipalities are authorized to perform permitting, administrative, and 
enforcement tasks for discharges into their publicly owned treatment works (POTWs). The goal 
of the program is to protect POTW infrastructure, protect worker health and safety, protect the 
biological processes at the treatment facility, protect receiving stream water quality, and enable 
beneficial use of biosolids.  

40 CFR §403.8 applies to any POTW with a total design flow greater than five (5) million gallons 
per day (gpd); POTWs with design flow of less than 5 million gpd are also required to develop a 
pretreatment program if circumstances warrant. Schedule E of OLWS’ NPDES Permit includes 
specific requirements for implementing the pretreatment program OLWS’ pretreatment program 
requirements are outlined in the OLWS Rules and Regulations dated January 15, 2021. All 
industrial users are required to comply with federal categorical pretreatment standards, state 
requirements and the local limits for contaminants identified in the regulations. 

3.3 Potential Future Regulatory Considerations 

To support long-term planning, particularly for the WWTP, West Yost prepared a white paper to 
forecast and identify potential future regulations that could impact the OLWS wastewater 
system. The following regulatory issues are still in the development stage, but should be 
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monitored by OLWS for potential future requirements that could be incorporated into an NPDES 
permit upon renewal: 

➢ Per and Poly fluoroalkyl Substances (PFAS). EPA has issued a roadmap that identifies 
several actions that are planned between 2021 and 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. 

➢ 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, this topic is 
often listed as an EPA priority.  Effluent limits based on coliphage criteria are likely still 
several years away, however the application of the criteria could affect the disinfection 
technology used at the WWTP. 

➢ Nutrients. Nutrients are a key issue at the state and national level and the OLWS WWTP 
discharges into a portion of the Willamette River that is listed for biocriteria.  The next 
downstream portion of the Willamette River is listed for both biocriteria and harmful 
algae blooms.  DEQ has not evaluated the conditions in the river to determine if it is 
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. OLWS should 
consider the incorporation of nutrient removal technology (both phosphorous and 
nitrogen) to WWTP processes in the 30-year WWMP planning period. 

➢ 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.  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. This is not a significant issue for 
OLWS as the WWTP has the hydraulic capacity to treat wet weather flows and does not 
bypass secondary treatment facilities. 

Additional details on the existing regulatory framework for the WWTP and considerations for 
future regulations are provided in Appendix D. 
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4.0 Wastewater Flows and Loads 
 

The following sections of this chapter identify the existing 

wastewater flows within the OLWS collection system and 

WWTP and describe the method for projecting future flows. The 

chapter will cover determination of the existing system flow 

through the analysis of flow monitoring results, water 

consumption billing records, and land use data; projected future 

flows using the OLWS’ updated buildable lands inventory (BLI); 

and comparison with anticipated population growth projections. 

Based on the flow analysis, wastewater treatment plant flows 

and loadings were developed. 
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4.1 Elements of Total Wastewater Flow 
To evaluate the hydraulic performance of the wastewater collection system, the volume of 
wastewater flow entering the system must be estimated. Wastewater flows consist of three 
general components: base wastewater flow (BWF), groundwater infiltration (GWI), and rainfall 
derived infiltration and inflow (RDII), as shown in Figure 4-1. 

 
Figure 4-1: Components of Wastewater Flow 

 

Base Wastewater Flow: Represents wastewater flow entering the system from service 
connections under normal conditions (i.e., no rain). BWF typically follows a diurnal pattern 
based on customer’s water consumption patterns with typical peaks in the morning and the 
evening.  

Groundwater Infiltration: A form of flow that consists of groundwater entering the wastewater 
collection system through faulty pipe joints, cracks in the pipe, and cracks in manhole walls. 
GWI occurs when the groundwater table is higher than the pipe invert, varies based on the level 
of the groundwater table, and is often seasonal due to the groundwater table fluctuating 
throughout the year. GWI is relatively constant over a short time period as the fluctuations in 
groundwater elevation outside of precipitation events are relatively slow. GWI allocation within 
OLWS’ collection system is further discussed in Section 4.3.2. 
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Rainfall-Derived Infiltration and Inflow: Represents the portion of wastewater flow that results 
from inflow and infiltration following a rainstorm. Inflow occurs when stormwater rapidly flows 
into the wastewater collection system during and following a rain event, such as through holes 
in manhole covers or from storm drain cross connections. Infiltration occurs when rain 
temporarily saturates the soil surrounding wastewater pipes during and for a period after a 
storm, and infiltrated stormwater seeps into the wastewater pipes through faulty pipe joints, 
cracks in the pipe, and cracks in the manhole walls. 

4.2 Base Wastewater Flows 
The following sections describe the methods used to identify existing and future BWF. 

4.2.1 Existing Base Wastewater Flow 
The calculation of the BWF was derived from dry weather flow monitoring at the OLWS WWTP 
that was spatially distributed across the service area proportional to wintertime water use 
derived from billing records. The following sections describe the methods used to develop 
diurnal curves for BWF and the allocation of those flows across the collection system. 

4.2.1.1 Total Base Wastewater Flow 

The total volume of BWF can be calculated using dry weather flow data for the collection system 
captured as the sum of the WWTP Influent Lift Station (ILS) flow meters, located on the 
discharge side of the influent pumps. The pump controls maintain a water surface elevation in 
the ILS wet well within a 4-foot range by adjusting pump speeds using variable frequency drives 
and turning on additional pumps to run in parallel and keep up with variations in the influent flow 
coming into the wet well. Thus, the totalized hourly pump discharge volumes divided by time 
during dry weather are representative of the hourly flow rates entering the WWTP from the 
collection system. 

To determine the total BWF, the available ILS flow data and rain gauge data collected at the 
WWTP were analyzed to identify periods with good flow meter data and dry weather. Dry 
weather was defined as periods with no active rain and no rain for a 14-day period prior to the 
start date of the selected time window. Upon reviewing rainfall and flow meter data, the window 
of July 8, 2021 through July 28, 2021 was selected as the representative dry weather period 
and the average flow over this time was calculated to be 1.85 million gallons per day (mgd). 
Analysis across a longer time period found that the average daily flow at the WWTP in the 
month of August, historically the month with the minimum flow within the calendar year, was 
1.86 mgd from 2019 to 2021. Based on these data, the current (2022) total BWF across the 
OLWS service area is assumed to be 1.85 mgd. 

4.2.1.2 Diurnal Curves 

Once the total BWF was determined for the collection system, diurnal multipliers were assigned 
to each hour to estimate the variability of the wastewater flow over a typical day. Using the 
hourly data from the ILS flow meters during the dry weather period, WSC identified a diurnal 
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curve factor for each hour by dividing the average flow from that hour by the average daily flow. 
The diurnal curve was developed by multiplying each hourly factor by the average dry weather 
flow and plotting the results over time. The resulting diurnal curve pattern and peak flows are 
shown in Table 4-1 and Figure 4-2. Additional information can be found in Appendix E– Model 
Development TM. 

Table 4-1: Peaking Factors 

Average Dry Weather Flow (MGD) Peak Diurnal Multiplier Minimum Diurnal 
Multiplier 

1.85 1.31 0.52 

 

  
Figure 4-2: Diurnal Curve for Collection System Flow 

Total flow and diurnal curves calculated for the dry weather period in 2021 were checked 
against WWTP data from 2019, prior to the COVID-19 pandemic, to determine if current flows 
demonstrated any notable changes in diurnal wastewater generation patterns that might 
indicate a shift in household water use. No significant variations were identified between the 
2019 and 2021 diurnal curves so the calculated hourly peaking factors were applied to estimate 
current and future wastewater generation throughout the day. 

4.2.1.3 Wastewater Generation Factors 

Because wastewater connections do not have flow meters, the allocation of wastewater flows 
geospatially across the OLWS service area and between different types of land use zoning 
classifications was completed using wet weather potable water consumption which makes up 
the vast majority of base wastewater flows in the winter months. The process of doing this is 
summarized in Figure 4-3.  
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The water consumption data included monthly consumption for 7,218 customer connections 
(6,743 parcels) within the OLWS water service area. Water billing records were not available for 
parcels within the City of Gladstone, as these are not served by the OLWS water system. Billing 
data associated with fire service meters and open space parcels was excluded from the 
analysis as these special cases of water use do not contribute flows to the wastewater collection 
system. The water consumption for each account was averaged from December through March 
over the past 3 years to provide an estimate of average daily winter water usage for each 
account. 

 
Figure 4-3: Allocation of Wastewater Flows 

Not all water used gets flushed down the drain afterwards. Some, for instance, may be used 
outdoors for washing or irrigation and there may be minor leakages from premise pipes on the 
customer side of the meter. The portion of water used that contributes flow to the wastewater 
collection system, expressed as a percentage, is applied to the average daily winter water 
usage to estimate the volume of BWF generated from each metered water account. These 
water to wastewater conversion percentages vary slightly according to land use and were 
determined by iterating around typical values by land use until the predicted BWF aligned with 
the actual BWF. For this project, the following ranges were used based on typical values and 
iterations: 

 Single Family Residential: 90% of water use returns as wastewater 
 Multi-Family Residential: 96% of water use returns as wastewater  
 Non-Residential: 95% to 100% of water use returns as wastewater 

The multi-family residential and non-residential properties have higher water to wastewater 
percentages as these land uses typically have less landscaping and irrigation piping relative to 
the total water consumption. 

The metered water consumption and the water to wastewater conversions were used to 
estimate BWF for all parcels with an OLWS water connection. As previously mentioned, water 
consumption records were not available for all wastewater customers within the OLWS 
wastewater service area as some of these parcels receive water from the City of Gladstone. 
Wastewater customers outside of the water service area were assumed to contribute BWF at a 
rate equivalent to the average rates calculated across all customers in the same land use 
category that have metered water accounts. 
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Wastewater generation flow factors for each land use type were developed to project flows for 
customers without water billing records as well as for future development. Flow factors were 
developed using the following process: 

1. Establish water to wastewater conversion percentages for each land use type based on 
typical values by land use (discussed above). 

2. Apply the water to wastewater conversion percentages to all parcels with water meter 
records (6,743 parcels) to estimate the BWF in these parcels.  

3. Sum the total flow by land use type and the total area by land use type. Calculate each  
wastewater generation factor by dividing the total BWF for that land use by the total area 
of that land use. Each average wastewater generation flow factor is in terms of gallons 
per acre per day (gpad). 

4. Estimate wastewater flow in the remaining 1,496 parcels without water billing data by 
multiplying the parcel’s area by the appropriate wastewater generation flow factor.  

5. Iterate water to wastewater conversion percentages (and thus wastewater generator 
flow factors) until the estimated BWF is within 0.1 percent of the total BWF at the WWTP 
of 1.85 mgd.  

The wastewater generation factors are provided in Table 4-2 and summarized comprehensively 
in column E of Table 4-4.  

Table 4-2. Wastewater Generation Factors 

Land Use Type Wastewater Flow Factor (gpad) 

General Commercial (GC) 975 

Neighborhood Commercial (CN) 710 

Light Industrial (IL) 600 

Mixed Use -Low Density (MUR3) 1291 

Mixed Use – Moderate Density (MUR7) 2,4391 

Parks and Open Space (POS) 80 

Multifamily – Very Low Density (MFR1) 1,306 

Multifamily – Moderate Density (MFR3) 3,500 

Single Family – ½ acre (SFR2) 225 

Single Family – 10,000 SF (SRF3) 396 

Single Family – 9,000 SF (SFR4) 414 

Single Family – 7,000 SF (SFR5) 581 

Single Family – 6,000 SF (SFR6) 738 
gpad = gallons per acre per day 
1Mixed use wastewater flow factors have a high sensitivity as there was only 1 parcel of 
MUR3 and 1 parcel of MUR7 within the service area. 
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Wastewater flows can also be described in terms of an equivalent dwelling unit (EDU). An EDU 
is a unit of measure that represents the typical demand on OLWS facilities from a typical single-
family dwelling and is associated with an average gallons per day (gpd) flow. To determine the 
flow per EDU, the BWF for all single-family residential land use zones with metered potable 
water connections was divided by the total number of dwellings associated with each account 
within the OLWS billing system. The flow per EDU is provided in Table 4-3. 

Table 4-3. Wastewater Flow per Equivalent Dwelling Unit 

Land Use Type Total BWF Calculated from 
Water Meter Records (gpd) 

Number 
of EDUs 

Average Flow 
per EDU (gpd) 

Single Family – ½ acre (SFR2) 5,153 38 136 

Single Family – 10,000 SF (SRF3) 460,342 3,475.5 132 

Single Family – 9,000 SF (SFR4) 84,427 630 134 

Single Family – 7,000 SF (SFR5) 255,829 2,036.5 126 

Single Family – 6,000 SF (SFR6) 11,379 81 140 

Total All Single-Family 817,129 6,261 131 
BWF = base wastewater flow       gpd = gallons per day       EDU = equivalent dwelling unites  

 

The calculated flow per EDU can be used with population data to calculate total system flows. 
Population projections based on United States Census data estimate the average household 
within the OLWS service area consists of 2.36 people (see Section 4.2.3). In addition, the 
wastewater flow per person is typically estimated at 55 gallons per capita per day (gpcd). This 
value is consistent with published values for residential wastewater generation per capita, 
including a similar estimate within the Clackamas Water Environment Services’ (WES) Sanitary 
Sewer Master Plan of between 54 and 67 gpcd within the WES service area (WES, 2019).  

The purpose for calculating EDU flow rates is to support growth analysis for future buildout of 
the system. Land use estimates are based on zoning and acreage, and typically estimate the 
number of units the land can support. By knowing the flow per unit (EDU) the correlation 
between available land and wastewater flow rates can be determined, as described in Section 
4.2.5.  

A summary of the total existing BWF and resulting EDUs across each land use type is provided 
in Table 4-4. As described above, the existing wastewater flow was geospatially allocated 
across the OLWS wastewater service area within a collections system hydraulic model in 
accordance with winter weather potable water meter data (where available) and land use 
classifications. Additional information on the spatial allocation of flows and the calculation of 
wastewater generation factors are included in Appendix E– Model Development TM.
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Table 4-4. Existing Wastewater Flows in 2022 within the Oak Lodge Water Services Wastewater Service Area 

Wastewater Generation Factors      

Column  A B C D E F G H I 

Column 
Formula    C=A*B    G=E*F H=C+G I=H/136 

Land Use Code Land Use Classification 

Winter Water 
Consumption 
from Billing 
Records (gpd)1 

Water to 
Wastewater 
Conversion (%) 

Estimated BWF 
Based on 
Water Meter 
Data (gpd) 

Area with 
Water Meter 
Data (Acres) 

Wastewater 
Generation 
Factor2 (gpad) 

Area without 
Water Meter 
Data (acres) 

Estimated BWF 
Based on Land 
Use (gpd) 

Total Existing 
BWF (gpd) 

Equivalent 
Dwelling Units 
(EDUs)3 

Residential 
SFR2 Single Family – ½ acre tax lot 5,726 90 5,153 22.9 225 0.6 129 5,282 40 

SFR3 Single Family – 10,000 sq ft lot 511,491 90 460,342 1,163.1 396 82.1 32,523 492,865 3,762 

SFR4 Single Family – 9,000 sq ft lot 93,808 90 84,427 203.8 414 12.5 5,158 89,585 684 

SFR5 Single Family – 7,000 sq ft lot 284,254 90 255,829 440.6 581 31.8 18,455 274,283 2,094 

SFR6 Single Family – 6,000 sq ft lot 12,643 90 11,379 15.4 738 168.1 124,037 135,416 1,034 

MFR1 Multifamily – Very low Density 196,715 96 188,847 143.1 1,306 19.8 25,879 214,725 1,639 

MFR3 Multifamily – Moderate Density 157,202 96 150,914 39.0 3,500 31.3 109,447 260,361 1,987 

 Residential Subtotal 1,261,839  1,156,891 2,027.9  346.1 315,628 1,472,517 11,240 

Non-Residential 
CG General Commercial 310,799 96 298,367 302.7 975 44.5 43,372 341,739 2,609 

CN Neighborhood Commercial 1,372 100 1,372 2.3 710 0 0 1,372 10 

IL Light Industrial 16,092 100 16,092 33.3 600 5.2 3,145 19,237 147 

MUR3 Mixed Use – Low Density 125 95 119 0.9 129 0 0 119 1 

MUR7 Mixed Use – Medium Density 13,939 95 13,242 5.4 2,439 0 0 13,242 101 

POS4 Parks and Open Space (Includes 
Schools) 5,149 95 4,892 56.1 80 9.8 781 5,673 43 

 Non-Residential Subtotal 347,476  334,084 400.7  59.5 47,297 381,382 2,911 

 Total 1,609,315  1,490,975 2,428.6  405.6 362,926 1,853,899 14,151 
1 Daily winter water consumption was calculated from the average water meter records from December-March between 2018-2020 within the OLWS water service area. 
2 Wastewater generation factors were iteratively adjusted from values calculated within the water service area to obtain a total BWF for the collection system within 0.1% of the 1.85 MGD observed at the WWTP in July 2021. 
3 The total number of EDUs includes all parcels within OLWS’ wastewater service area. The number of EDUs for non-residential customers is calculated specifically for this master plan. 
4The POS land use code is the zoning code associated with schools. The water use and subsequent wastewater load in the table is representative solely for schools served by OLWS. Parks and other open spaces have been omitted even if 
they have water use as this is all assumed to be outdoor water use that will not contribute to the wastewater collection system. 
gpd = gallons per day     BWF = base wastewater flow     gpad = gallons per acre per day     EDU = equivalent dwelling unit     OLWS = Oak Lodge Water Services     mgd = million gallons per day     WWTP = wastewater treatment plant 
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4.2.2 Buildout Lands Inventory 
To assess the capacity for future residential and commercial capacity within the Oak Lodge 
service area, a Buildable Lands Inventory (BLI) was prepared by Angelo Planning Group for this 
master plan. The BLI investigated three potential avenues for growth within the OLWS’ 
wastewater service area: buildout development of vacant and partially vacant properties 
(4.2.2.1), infill development as a result of middle housing additions (4.2.2.2), and commercial 
property redevelopment (4.2.2.3). Each is described below, and the BLI Technical 
Memorandum is provided as Appendix F.  

4.2.2.1 Buildout Development 

Property data provided by Clackamas County was reviewed within the OLWS’ wastewater 
service area to determine the vacant acreage within the OLWS wastewater service area that 
could support future development. Individual parcels were placed into three distinct categories: 

 Developed. Includes parcels with less than ½-acre or which meet the criteria to be 
considered fully developed based on the size, zoning, and current level of development 
of the property. 

 Vacant. Includes residential zoned lots with an existing improvement value of less than 
$10,000 and non-residential lots that could be rezoned for residential use. 

 Partially Vacant. Includes parcels greater than ½-acre with an existing dwelling that 
could support additional residences, based on allowable developed density per land use 
zone. 

The developable acreage of vacant and partially vacant properties was further analyzed to 
determine the net developable acreage. Vacant acreage with steep slopes exceeding 25% or 
environmental constraints associated with riparian or upland habitats were assumed to 
constrain the ability to develop and the developable acreage was adjusted accordingly. A 
summary of the review of parcel data is provided in Table 4-5. 
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Table 4-5. Summary of BLI Vacant Parcel Analysis 

Development 
Status 

Number 
of Lots Gross Acres Vacant 

Acres 
Net Developable 

Acreage 
Future Residential 

Unit Capacity 

Residential 
Developed 
Land 7,733 2,098.1 0 0 0 

Partially 
Vacant 475 429.4 232.1 200.4 1,018 

Vacant 227 91.0 63.0 57.7 308 

Non-Residential 
Developed 308 301.3 0 0 0 

Vacant 11 6.9 4.9 4.3 0 

Totals 8,754 2,926.7 300 262.4 1,326 
1 Parcel analysis taken from Buildable Land Inventory Technical Memorandum (Angelo Planning Group, 2022) 

4.2.2.2 Middle Housing 

In 2019 the Oregon State Legislature passed House Bill (HB) 2001 which contains numerous 
provisions related to the development of “middle housing”, defined as duplexes, triplexes, 
quadplexes, townhomes, and cottage clusters. HB 2001 requires that middle housing 
development be allowed on all residential lots that allow a single family detached dwelling with 
discretion given to local jurisdictions regarding the approved siting and design. Based on 
conversations with Clackamas County, the following assumptions were made to account for 
increased densification from middle housing allowed due to the passing of HB 2001: 

 Buildout Development Middle Housing. The development of vacant or partially vacant 
properties could be middle housing rather than detached single family homes. To 
account for this potential, 25 percent of vacant or partially vacant properties are 
assumed to develop at an increased density. 

 Infill Development of Single-Family Properties. Approximately 5 percent of developed 
parcels zoned for single-family land use will add an average of 1.5 additional units per 
parcel. 

To account for increased densification due to middle housing allowed by HB 2001, the OLWS 
service area has the capacity for an additional 809 residential units. The calculation for the 
number of additional residential units was developed using parcel data provided by Clackamas 
County and is explained in more detail within the BLI TM provided in Appendix F. 

4.2.2.3 Commercial Redevelopment 

In discussions with Clackamas County, several parcels in the vicinity of the SE Park Avenue 
Transit Station were identified for an increased potential of redevelopment to provide multifamily 
housing. The County is considering changes to zoning maximums to allow up to 60 units per 
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acre near the transit station. The BLI study found nearly 10 acres of underutilized parcels 
adjacent to the transit station that could redevelop and provide an additional 400 residential 
units. The BLI study also indicated a potential for additional commercial redevelopment 
throughout the service area, but this would require additional zoning changes and it is not clear 
which, if any, commercial properties would be most likely to develop. Given the challenges in 
predicting the location and nature of these future zoning changes, only the redevelopment 
around the transit center is included in the BLI estimates of additional housing unit capacity. 

4.2.3 Population Estimates 
The Portland State University (PSU) Population Research Center provides annual estimates of 
population within the OLWS water system service boundary each year based on available 
census data. The most recent estimate is for the year 2020 and the estimate was completed in 
May of 2021. Estimates are based on the April 1, 2010 census data, with each subsequent year 
based on a statistical estimate for population as of July 1st of each year. The 2020 census 
demographic and housing characteristics data is scheduled to become available in 2023 and 
will allow PSU to update the annual population estimates. WSC has estimated the populations 
statistics through 2022 based on the average growth rates in the PSU estimates. The estimated 
historical population data from 2010 to 2022 for the OLWS service area is provided in Table 4-6 
below. 

Over the 10-year period from 2010 to 2020, the population is estimated to have grown at an 
average annual rate of 0.4 percent within the OLWS water service area. The OLWS water 
service area has not experienced substantial growth over the past decade.   

The PSU Population Research Center also provides forecasts, research and analysis of 
population and demographics across the state of Oregon and has prepared future population 
forecasts within the OLWS water service area through the year 2050. Populations forecasts for 
OLWS are provided in 5-year increments, beginning with the estimated population for 2025, in 
Table 4-7. 

The population forecasts indicate a gradual reduction in persons per household and annual 
growth rate over the next 30 years. A total of 1,431 new households are forecast to be added 
within the OLWS water service area between 2022 and 2050. Note that the water service area 
is smaller than the wastewater service area, which includes a portion of the City of Gladstone. 
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Table 4-6. Portland State University Annual Historical Population Estimates for Oak Lodge Water 
Service Area 

Year1 Population Household 
Population Households Persons per 

Household 
Annual 
Growth Rate 

2010 27,340 26,932 11,323 2.38 NA 

2011 27,433 27,025 11,345 2.38 0.3% 

2012 27,494 27,086 11,365 2.38 0.2% 

2013 27,549 27,141 11,388 2.38 0.2% 

2014 27,608 27,200 11,413 2.38 0.2% 

2015 27,654 27,246 11,478 2.37 0.2% 

2016 27,820 27,412 11,548 2.37 0.6% 

2017 27,950 27,542 11,626 2.37 0.5% 

2018 28,072 27,664 11,701 2.36 0.4% 

2019 28,313 27,905 11,827 2.36 0.9% 

2020 28,459 28,051 11,889 2.36 0.5% 

20212 28,575 28,166 11,938 2.36 0.4% 

20222 28,692 28,281 11,987 2.36 0.4% 
1 2010 Census data allocated to service area. Years 2011 through 2020 estimated population on July 1st by PSU 
Population Research Center. 
2 WSC estimate based on average growth rate of 0.41% between 2010 and 2020 PSU data. 

 

Table 4-7. Future Population Forecasts for Oak Lodge Water Service Area 

Year Population Household 
Population Households Persons per 

Household 

Annual 
Growth 
Rate 

2025 29,383 28,939 12,274 2.36 0.57% 

2030 30,118 29,647 12,597 2.35 0.50% 

2035 30,706 30,209 12,848 2.35 0.39% 

2040 31,069 30,547 13,031 2.34 0.24% 

2045 31,455 30,910 13,226 2.34 0.25% 

2050 31,833 31,264 13,418 2.33 0.24% 
1 Forecasts provided by Portland State University Population Research Center (May 2022). 
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4.2.4 Future Population Growth Summary 
The BLI results indicate a potential capacity for 2,535 additional residential units within the 
OLWS wastewater service area, compared to a forecasted increase of 1,431 additional 
households from the PSU Population Research Center. The PSU forecasts are limited to the 
2019 water service area boundary though, while the wastewater service area boundary that 
formed the basis for the BLI includes the northwestern portion of the City of Gladstone. Although 
the two approaches represent different boundary conditions, they can be compared in terms of 
annual growth rate. The PSU forecasts through 2050 assume an average annual growth rate of 
0.4 percent, while the BLI would result in an average annual growth rate of 0.77 percent if the 
full development capacity was realized by 2052, or 30 years from the writing of this chapter. 

The capacity for additional residential housing units identified in the BLI appears to be more 
conservative than the PSU forecasts for the year 2050, but not excessively so. For the purposes 
of projecting future wastewater system loading within the OLWS service area, WSC 
recommends using the assumption that the full BLI capacity will be developed by the year 2052. 
A summary of the assumed growth is provided in Table 4-8. 

Table 4-8. Population and Growth Projections for Wastewater Master Plan. 

Projected Growth by 2052 Population Households Annual Growth Rate 

Additional Buildout Development 3,129 1,326 -- 

Additional Middle Housing Densification 1,909 809 -- 

Additional Commercial Redevelopment 944 400 -- 

Totals 5,982 2,535 0.77% 

4.2.5 Buildout Base Wastewater Flow 
The BLI identified which parcels will have future development and infill. To determine buildout 
BWF, the wastewater generation factor per EDU (Table 4-3) was applied to the additional units 
identified in the BLI. Parcels without new development or redevelopment were assumed to have 
the same loading as their existing load. Parcels with additional units were assigned a new load 
that was the sum of the existing load and the load associated with the additional units. For the 
purposes of estimating buildout loads, all new residential units were assigned a load of 
131 gpd/EDU per Table 4-3. A summary of the additional buildout flows is provided in Table 
4-10 and a summary of all flows is provided in Table 4-9.  

While the majority of the growth in the OLWS wastewater service boundary is anticipated to 
come from residential households, there were also 11 commercial and light-industrial vacant 
properties that are not expected to be rezoned to residential use but could be developed in the 
future. Buildout flows were estimated for these parcels using the appropriate land use zoning 
wastewater generation factors per acre (Table 4-4). Additional information on the buildout 
loading can be found in Appendix E – Model Development TM. 
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Table 4-9. Existing and Projected Buildout Wastewater Flows for OLWS Wastewater Service Area - 2022 to 2052 

Existing and Projected Future Flows  

Land Use 
Code Land Use Description 

Existing 
BWF 
(gpd) 

Existing 
EDUs 

Additional 
Buildout 
BWF (gpd) 

Future 
Middle 
Housing 
BWF (gpd) 

Commercial 
Redevelopment 
BWF (gpd) 

Total 
Additional 
Future BWF 
(gpd) 

Total Existing 
and Future 
Buildout BWF 
(gpd) 

Total Existing, 
Future Buildout, 
and Middle 
Housing BWF 
(gpd) 

Total Existing, Future 
Buildout, Middle 
Housing, and 
Commercial 
Redevelopment BWF 
(gpd) 

Buildout 
EDUs 

SFR2 Single Family – ½ acre tax lot 5,282 40 2,620 950 0 3,570 7,902 8,852 8,852 68 

SFR3 Single Family – 10,000 sq ft lot 492,865 3,762 88,425 51,054 0 139,479 581,290 632,344 632,344 4,827 

SFR4 Single Family – 9,000 sq ft lot 89,585 684 20,305 11,004 0 31,309 109,890 120,894 120,894 923 

SFR5 Single Family – 7,000 sq ft lot 274,283 2,094 29,344 27,271 0 56,615 303,627 330,898 330,898 2,526 

SFR6 Single Family – 6,000 sq ft lot 135,416 1,034 7,336 9,380 0 16,716 142,752 152,132 152,132 1,161 

MFR1 Multifamily – Very low Density 214,725 1,639 21,091 5,175 0 26,266 235,816 240,991 240,991 1,840 

MFR3 Multifamily – Moderate Density 260,361 1,987 4,585 1,114 0 5,699 264,946 266,060 266,060 2,031 

 Residential Subtotal 1,472,517 11,240 173,706 105,948 0 279,654 1,646,223 1,752,171 1,752,171 13,376 
CG General Commercial 341,739 2,609 3,560 0 52,400 55,960 345,299 345,299 397,699 3,036 

CN Neighborhood Commercial 1,372 10 0 0 0 0 1,372 1,372 1,372 10 

IL Light Industrial 19,237 147 1,599 0 0 1,599 20,836 20,836 20,836 159 

MUR3 Mixed Use – Low Density 119 1 0 0 0 0 119 119 119 1 

MUR7 Mixed Use – Medium Density 13,242 101 0 0 0 0 13,242 13,242 13,242 101 

POS Parks and Open Space (Includes 
Schools) 5,673 43 0 0 0 0 5,673 5,673 5,673 43 

 Non-residential Subtotal 381,382 2,911 5,159 0 52,400 57,559 386,541 386,541 438,941 3,350 
Totals (gpd) 1,853,899 14,151 178,865 105,948 52,400 337,213 2,032,764 2,138,712 2,191,112 16,726 
BWF = base wastewater flow      gpd = gallons per day     EDU = equivalent dwelling unit 
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Table 4-10: Additional Loading at Buildout 

Additional Unit Source 
Additional 
Residential 
Units 

Additional 
Residential 
Flow (gpd) 

Additional Non-
Residential Flow 
(gpd)1 

Additional 
Load at 
Buildout (gpd)2 

Buildout Development 1,326 173,706 5,159 178,865 

Middle Housing 809 105,948 0 105,948 

Commercial Redevelopment 400 52,400 0 52,400 

Total 2,535 332,054 5,159 337,213 
1 Non-residential future flows were estimated using appropriate wastewater generation factors in Table 4-2 & Table 
4-4. 
2 All residential units were assigned a load of 131 gpd/EDU 

gpd = gallons per day 

 

4.3 Wet Weather Flows 
Determining the wet weather flow consisted of establishing the level of GWI, developing 
hydrographs (RTK parameters) for modeling RDII response to a monitored rain event, selecting 
an appropriate design storm, and estimating RDII under the design storm conditions. Flow 
monitoring throughout the collection system was used to establish parameters for determining 
these elements of wet weather flow. 

4.3.1 Flow Monitoring 
Flow monitoring was conducted at eight locations (Figure 4-4) within OLWS’ collection system 
from December 18, 2021 through February 28, 2022 to capture data on wet weather flows. Flow 
monitoring locations were strategically selected to balance the need for a constant minimum 
depth of flow required for the meters yet subdividing the service area sufficiently to identify 
areas where higher volumes of GWI and RDII are entering the system. Additional information on 
the flow monitoring procedures and analysis of the flow monitoring data can be found in 
Appendix G – Flow Monitoring TM.  
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Figure 4-4: Flow Monitor Locations 



  4.0 Wastewater Flows and Loads 
 

Wastewater Master Plan 
Oak Lodge Water Services | 4-17 

 

4.3.2 Groundwater Infiltration 
The elevation of the groundwater table within OLWS’ service area fluctuates seasonally. During 
the winter months the elevation is increased and can cause additional GWI to enter the 
collections system piping when the groundwater elevation rises above the invert elevations of 
the pipes and manholes. To determine the volume of GWI entering the system during the wet 
season, the average daily wet weather flow at the ILS was calculated during the wet winter 
months for a period where no rainfall occurred. Average daily wet weather flow during no rain 
was then compared to the BWF to determine the portion of the flow that can be attributed to 
GWI. The winter period of January 23 - 29, 2022 was selected to perform the calculation as no 
rain fall was observed during this time period, good flow meter data was available for the total 
wet weather flow at the WWTP from ILS meters, and good flow monitoring data was available 
within the collection system. 

To estimate total GWI for the collection system, the BWF was subtracted from the wet weather 
flow during the period of no rainfall in January 2022. To better understand how the GWI 
contribution is spread throughout the collection system, the modeled BWF at each of the flow 
monitoring locations was subtracted from the daily average wet weather flows during this dry 
period. The ratio of GWI to BWF was applied to any areas that were not captured with flow 
monitoring data and minor adjustments were made so that the total observed GWI across the 
system correlated to the total flow at the WWTP during the same period. A summary of the GWI 
allocation by basin is shown in Table 4-11. For the purposes of the hydraulic model, the total 
GWI for a basin was spread equally amongst all the manholes within that basin. 

GWI is anticipated to remain relatively constant over time unless significant improvements to 
large portions of the collection system are implemented. The volume of GWI is dependent upon 
the depth of the groundwater table as well as the condition and extents of the collection system. 
Anticipated growth within the OLWS wastewater service area is primarily infill and will not 
substantially increase the extents of the system. As the collection system ages and condition of 
individual assets deteriorate, the volume of GWI is expected to increase. OLWS plans to make 
repairs to the collections system based on ongoing condition assessments such that the rate of 
repairs that reduce GWI will offset the rate of degradation of existing piping such that in total 
across the collection system there will be no significant increase in the amount of GWI over 
time. For the assumption of constant GWI over time to remain appropriate, OLWS must 
continuously assess and repair pipes and manholes with observed condition deficiencies. 
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Table 4-11: Estimated Groundwater Infiltration 

Basin Estimated GWI (gpd) Estimated GWI 
(gpad) 

ILS 143,576 154.1 

LS2 489,438 655.2 

LS3 232,881 1,040.2 

LS4 9,789 783.6 

LS5 110,216 736.5 

LS6 63,846 437.4 

Total 1,049,746 474.8 
gpd = gallons per day       gpad = gallons per acre per day 
The ILS Basin represents all piping served solely by the ILS as shown in Figure 4-4 

 

4.3.3 Wet Weather Hydrograph Development 
Wet weather flow monitoring was used to capture rainstorm data and understand how flows 
within the OLWS collection system respond to a storm. The goal of this monitoring was to 
capture a system stressing rain event to understand RDII within OLWS’s collection system. 
According to ADS Environmental, “system stressing events are typically more than one inch of 
rainfall in a 24-hour period.” (Gettring More From Flow Monitoring - Interpreting Sewer Flow 
Data to Yield the Maximum Benefit, 2005) Table 4-12 shows the results of the top storms 
captured during the monitoring period. 

Table 4-12: Top Five Rain Events (24 Hour) by Total Rain During Wet Weather Flow Monitoring 

Period Total Rain 
(inches) 

Peak Rain Intensity 
(inches per hour) 

January 2, 2022 6:00 pm – January 3, 2022 6:00 pm 1.65 0.33 

February 27, 2022 11:55 pm – February 28, 2022 11:55 pm 1.31 0.34 

January 5, 2022 8:35 am – January 6, 2022 8:35 am 0.96 0.12 

December 23, 2021 10:00 pm – December 24, 10:00 pm 0.88 0.31 

January 19, 2022 1:35 am – January 10, 2022 1:35 am 0.55 0.06 

 

The RTK (note this is not an acronym) unit hydrograph method (RTK method) was used to 
estimate the impacts of RDII on the collection system flows. The RTK method uses a series of 
three triangular unit hydrographs to model an observed RDII hydrograph based on flow 
monitoring data (Figure 4-5). The first unit hydrograph models the rapid response to the rain 
event and includes primarily inflow into the collection system. The second unit hydrograph 
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models the medium response that includes both inflow and infiltration components. The third 
unit hydrograph models the slow response to the rain event and includes infiltration, which can 
persist long after the storm has ended. The combination of the three unit hydrographs creates 
the modeled total RDII hydrograph. (A Toolbox for Sanitary Sewer Overflow Analysis and 
Planning (SSOAP) and Applications) 

Each unit hydrograph is defined by three parameters: 

• R – Fraction of rainfall falling that enters the collection system as RDII. 
• T – Time to peak RDII flow (measured in hours) 
• K – Ratio of the time of recession to the time of peak flow 

These parameters were iterated using typical values until the modeled hydrograph aligned with 
the hydrograph from the storm beginning on January 2, 2022, at 6:00 pm. This storm was 
selected as it had the largest volume of rain over a 24-hour period while having the second 
highest peak rain intensity. These two factors made it the storm with the largest RDII response. 

 

 
Figure 4-5: RTK Unit Hydrograph Parameters (A Toolbox for Sanitary Sewer Overflow Analysis and 
Planning (SSOAP) and Applications) 
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4.3.4 Establishing Wet Weather Performance 
The desired level of wet weather performance must be selected to evaluate the collection 
system’s ability to handle wet weather flows under both existing and future conditions. This is 
done by selecting a storm to design around, which is specified based on the quantity of rain 
over a set time period. Selecting the size of this storm is the responsibility of the owner of the 
collection system, but the Oregon Department of Environmental Quality (DEQ) provides 
guidance as to what is acceptable. According to Oregon Administrative Rule (OAR) 340-041-
0009 (7) and (8), all sanitary sewer overflows (SSOs) are prohibited. However, DEQ may 
withhold enforcement action for a SSO that occurs during larger storm events, defined as a    
10-year storm, 24-hour duration for summer months and a 5-year storm, 24-hour duration for 
winter months. Based on this guidance, the OLWS selected a 5-year storm, 24-hour duration for 
the design storm as this aligns with DEQ guidance for winter conditions. A 5-year storm, 24-
hour duration has a total of 3.0 inches of rain over 24 hours and follows the United States 
Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) (formerly 
Soil and Conservation Service [SCS]) 24-hour, Type IA distribution. (J.F. Miller, 1973) Figure 
4-6 shows a comparison of the 10-year and 5-year storm hyetographs for reference. 

 
Figure 4-6: Comparison of Storm Hyetographs 
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WSC reviewed publicly available rain gauge information from the City of Portland’s Harney Rain 
Gauge located at 2033 SE Harney Street, located 2.5 miles north of the OLWS service area.  
Over the past decade, from 2012 through 2022, there have been four storms that have 
exceeded 2.5 inches of rain in a 24-hour period, and one of which (the November 19, 2012, 
event) reached a total of 3.15 inches of rain over 24 hours. In terms of peak intensity, two of the 
four storms (November 19, 2012, and December 7, 2015 storms) reached a peak intensity 
greater than 0.5 inches of rainfall in an hour. Based on the review of the last decade of rainfall 
data near the OLWS wastewater service area, the selection of the 5-year 24-hour design storm 
appears to reflect the magnitude and intensity of observed storms within the past decade. 

4.3.5 Rainfall Derived Inflow and Infiltration 
RDII was determined by subtracting the BWF and GWI from the peak wet weather flow (PWWF) 
under design storm conditions. The design storm was modeled by importing the design storm 
hyetograph from Figure 4-6 and shifting the start of the storm so the peak rainfall aligns with the 
peak daily diurnal dry weather flow and applying the RTK parameters identified for each 
monitoring area. More information on the hydraulic model is included in the Model Development 
TM in Appendix E. The resulting RDII for each lift station basin is presented in Table 4-13. 

Table 4-13: Existing Peak Wet Weather Flow and RDII 

Basin1 BWF and GWI 
at PWWF (gpd) 

PWWF Modeled 
Design Storm (gpd) Peak RDII (gpd) Peaking Factor of 

PWWF to BWF and GWI 

ILS 1,340,546 9,145,679 7,805,133 6.8 

LS2 1,156,516 3,982,899 2,826,383 2.7 

LS3 501,618 2,303,420 1,801,802 4.6 

LS4 14,621 68,217 53,596 4.7 

LS5 234,457 911,600 677,143 3.9 

LS 6 193,259 1,093,178 899,919 5.7 
1 Basins are as shown in Figure 4-4 
gpd = gallons per day    BWF = base wastewater flow     GWI = groundwater infiltration     PWWF = peak wet weather flow     
RDII = rainfall derived infiltration and inflow 

 

Sub-basins within the OLWS wastewater service area are commonly compared in terms of the 
ratio, or peaking factor, between the PWWF and the BWF and GWI. However, this method does 
not normalize for the size of the basin nor the amount of rainfall. A better method for evaluating 
RDII is to determine the amount of peak RDII produced per acre of contributing area, as this 
normalizes the RDII by the basin size. The contributed area is calculated by assuming that a 
buffer area within 100 feet of every pipe within the basin will contribute to RDII within the 
system. The peak RDII per acre is provided for each basin in Table 4-14. 
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Table 4-14: RDII Calculated for Contributing Area By Basin 

Basin Peak RDII (gpad) Contributing Area (acres) 

ILS 8,377 931.8 

LS2 3,783 747.0 

LS3 8,048 223.9 

LS4 4,290 12.5 

LS5 4,525 149.6 

LS6 6,166 146.0 

System Average 6,362 2,210.8 
gpad = gallons per acre per day     RDII = rainfall derived infiltration and inflow 

 

For the purpose of estimating future flows in this master plan, the system-wide RDII volume is 
assumed to remain constant between existing and buildout conditions. RDII is a function of the 
volume of rainfall, the total geographical extents of the collection system, and the condition of 
the collection system. Under both existing and buildout conditions, the same design storm is 
used for the evaluation so the volume of rainfall across the geographical area remains constant. 
Similarly, with the majority of the anticipated growth within the OLWS service area coming from 
infill development there will not be significant geographic expansion resulting in contributing 
area and total volume of rainfall. The condition of the collection system will degrade over time, 
causing an increase in RDII if periodic repairs are not completed. For the purposes of 
establishing future flows, WSC has made the assumption that OLWS will maintain an 
appropriate level of repairs to the collection system to at least offset, if not reduce, the amount 
of RDII.  Further discussion of the extents and recommendations for repairs to achieve RDII 
reductions are provided in Chapter 5.0 of this WWMP. 

4.4 Flow Summary 
A summary of the current and future wastewater flows within the collection system is provided in 
Table 4-15. BWF was determined through analyzing water billing data and land use data to 
develop factors for predicting wastewater flow. Growth in the total wastewater flows over the 30-
year planning horizon from 2022 through 2052 is anticipated to be solely from growth in the 
BWF, which assumes that all buildable lands are developed by 2052 and assumes a certain 
amount of infill densification resulting from commercial redevelopment and high-density 
residential development.  

The design criteria for the collection system are based on conveying all flows associated with a 
5-year, 24-hour winter storm, which is the threshold at which DEQ will impose regulatory action. 
The flows associated with this storm are used to evaluate the capacity of the collection system 
to achieve the design criteria for freeboard and SSOs that are identified in Chapter 5.0. The 
resulting PWWF at the WWTP in the model under this design storm is shown in Table 4-15. 
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Table 4-15: Summary of Wastewater Collection System Flows 

Year Equivalent Dwelling 
Units (EDU) 

Base Wastewater Flow 
(gpd) 

Peak Wet Weather 
Flow (gpd) 

2022 – Existing 14,151 1,853,899 17,504,994 

2052 - Buildout 16,726 2,191,112 17,956,410 
 

In the evaluation of the WWTP, the highest PWWF observed over the six years of available data 
occurred when a smaller antecedent storm with approximately 1 inch of total rainfall occurred in 
the 24 hours prior to a larger 24-hour storm with two or more inches of total rainfall. In order to 
better align with historic PWWF at the plant, a revised hyetograph (Figure 4-7) was generated to 
include an antecedent storm of 1.26 inches of rainfall in the 48-hours prior to the 5-year, 24-hour 
design storm. The antecedent storm hyetograph was generated based on storm data from the 
flow monitoring period and represents an actual 48-hour storm in the OLWS service area. 

 
Figure 4-7: 5-Year, 24-Hour Storm with Antecedent Rainfall Hyetograph 

Using the revised hyetograph with antecedent rainfall, revised PWWF values were estimated at 
the WWTP for performing the WWTP analysis. These are summarized in Table 4-16. 

Table 4-16: Summary of Wastewater Flows for WWTP Analysis 

Year Equivalent Dwelling 
Units (EDU) 

Base Wastewater Flow 
(gpd) 

Peak Wet Weather 
Flow (gpd) 

2022 – Existing 14,151 1,853,899 19,059,887 

2052 - Buildout 16,726 2,191,112 19,522,181 
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4.5 Treatment Plant Flows and Loadings 
To evaluate existing capacity and future expansion needs at the WWTP, other flow quantities 
besides base and peak wet weather flows as well as plant influent BOD and TSS loadings were 
developed from historical plant data and base flows given in Table 4-16 above. The following 
summarizes the historical data review and development of the design flows and loadings to the 
WWTP.   

4.5.1 Historical Flows and Loadings 
OLWS provided plant data from 2016 to 2021 for development of the flow and loading unit 
factors.  The following flows were calculated for each individual year (if applicable, based on the 
timescale of the data provided): 

 Minimum month flow – Monthly average flow for the month in each year with the lowest 
average flow in each year. This is assumed to correspond to the base wastewater flow 
developed above and given in Table 4-15. 

 Average dry weather flow (ADWF) – Average flow from May to October period, as 
defined in the plant’s National Pollutant Discharge Elimination System (NPDES) permit. 
Note that this is different from the average dry weather flow defined in Section 4.2 
above.  

 Average annual flow (AAF) – Average flow for each year 
 Average wet weather flow (AWWF) – Average flow from November to April period, as 

defined in the NPDES permit. 
 Maximum month dry weather flow (MMDWF) – Monthly average flow for the month with 

the highest average flow during dry weather period.  
 Maximum month wet weather flow (MMWWF) – Monthly average flow for the month with 

the highest average flow during wet weather period. 
 Peak day flow (PDF) – Daily average flow for the day with the highest average flow 

calculated based on the 5-year 24-hour design storm 
 Peak hour flow (PHF) – Assumed to correspond to the peak wet weather flow shown in 

Table 4-15 based on the 5-year 24-hour design storm. 

Table 4-17 summarizes the influent flows and loads and calculated peaking factors based on 
the 2016 to 2022 data. The peaking factors were used to calculate future flows and loads 
discussed below. 
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Table 4-17: WWTP Historical Flows and Loadings and Peaking Factors 

Year 2016 2017 2018 2019 2020 2021 Average 

Flows (mgd) 
Min month 1.94 2.13 1.91 1.83 1.96 1.79 1.93 

ADWF 2.44 2.53 2.17 2.25 2.24 2.06 2.28 

AAF 3.61 3.98 3.37 2.88 2.94 3.31 3.35 

AWWF 4.79 5.43 4.57 3.51 3.64 3.91 4.31 

MMDWF 3.96 3.38 2.73 2.68 2.66 2.54 2.99 

MMWWF 6.05 7.87 6.68 4.54 5.23 6.09 6.08 

Min month/ADWF 0.80 0.84 0.88 0.81 0.88 0.87 0.85 

ADWF/AAF 0.67 0.64 0.64 0.78 0.76 0.62 0.69 

AWWF/ADWF 1.97 2.15 2.10 1.56 1.62 1.90 2.031 

MMDWF/ADWF 1.62 1.34 1.26 1.19 1.19 1.23 1.361 

MMWWF/ADWF 2.49 3.11 3.08 2.02 2.33 2.95 2.911 

BOD Loadings (lb/d) 
Average annual 4,240 4,010 4,890 4,920 4,760 5,200 4,670 

MM Dry Weather 4,680 4,820 4,480 5,710 4,740 6,660 5,080 

MM Wet Weather 4,870 4,820 7,990 5,880 5,440 6,820 5,970 

MMDW/AA 1.10 1.06 0.92 1.16 1.00 1.28 1.09 

MMWW/AA 1.15 1.20 1.63 1.20 1.14 1.31 1.27 

TSS Loadings (lb/d) 
Average annual 4,080 3,960 4,860 4,700 4,590 4,960 4,530 

MM Dry Weather 4,760 4,470 5,140 5,080 4,800 5,540 4,970 

MM Wet Weather 4,890 5,110 7,970 6,030 5,830 6,840 6,110 

MMDW/AA 1.17 1.13 1.06 1.08 1.05 1.12 1.10 

MMWW/AA 1.20 1.29 1.64 1.28 1.27 1.38 1.34 
1 Average calculated from 2016 to 2018 and 2021 data as the ratios for 2019 and 2020 are noticeably lower than for the other 
years.  
mgd = million gallons per day    lb/d = pounds per day   MM = maximum month    AA = annual average 

 

4.5.2 Plant Flow and Loading Projections 
BOD and TSS loading projections are used to assess the WWTP treatment process capacity 
and future upgrade and expansion needs. Loadings were calculated by applying per EDU 
loading rates to the projected EDUs from Section 4.4 and load peaking ratios from historical 
plant data summarized in Table 4-17 above.  For the WWTP, flow parameters including ADWF, 
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AWWF, and maximum month flows are often used in conjunction with loadings to evaluate and 
size the treatment unit processes.  The following methodology and assumptions were used to 
develop the projected flows and loadings: 

 Per EDU BOD and TSS loading rates were calculated from existing (2022) EDU of 
14,151 and the average of the 2019 to 2021 annual average loadings. These are 
calculated to be 0.350 and 0.336 pounds per EDU per day for BOD and TSS, 
respectively. It was assumed that these unit loading rates would remain the same 
through 2052.  

 2022 and 2052 annual average BOD and TSS loads were calculated from the 2022 EDU 
of 14,151 and 2052 EDU of 16,726, respectively, and the per EDU loading rates.  

 The maximum month dry weather and wet weather loads were then calculated from the 
annual average loads using the load peaking factors calculated from historical data.   

 2022 and 2052 AAF, ADWF, AWWF, MMDWF, MMWWF were calculated from the base 
wastewater flows of 1.85 and 2.19 mgd, respectively, and the flow peaking factors 
calculated from historical data. Peak day and peak hour flows were derived from the 
hydraulic model for the 5-year 24-hour storm as discussed above.  

Table 4-18 summarizes the 2022 and 2052 projected flows and loads. The design flows and 
loads previously projected for the year 2030, as described in “Technical Memorandum: Basis of 
Capacity OLWS WRF Improvements Project” (CH2M Hill, October 2, 2013), were also included. 
Comparing the projected 2052 flows and loads with the original design flows and loads (for 
2030) indicates lower values for the current projections except for peak hour flow and maximum 
month wet weather BOD load.  The lower loading projections result in a reduction in required 
treatment capacity for some of the unit processes or a delay in the need for expansion to 
increase capacity, when compared to the original design.  
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Table 4-18: Summary of Treatment Plant Flows and Loads 

Parameter 
2030 Design 
(2013 TM) 

2022 2052 

Flow (mgd) 
 Average dry weather 
 Average annual  
 Average wet weather 
 Max month dry weather 
 Max month wet weather 
 Peak day 
 Peak hour 

 
3.5 
4.3 
5.2 
5.9 

10.5 
- 

18.0 

 
2.2 
3.2 
4.4 
3.0 
6.3 

15.1 
19.1 

 
2.5 
3.5 
4.8 
3.3 
6.7 

15.5 
19.5 

BOD (lb/d) 
 Annual average 
 Max month dry weather 
 Max month wet weather 

 
6,680 
7,250 
7,440 

 
4,950 
5,400 
6,290 

 
5,850 
6,380 
7,440 

TSS (lb/d) 
 Annual average 
 Max month dry weather 
 Max month wet weather 

 
7,450 
8,960 
8,390 

 
4,750 
5,230 
6,370 

 
5,620 
6,180 
7,530 
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5.0 Collection System Analysis 
 

The following sections describe the evaluation of the 

wastewater collection system for both hydraulic capacity and 

structural condition. Where deficiencies were identified, 

recommendations for capital improvement projects have been 

provided and are summarized at the end of the chapter. 

 

 

IN  TH I S  S ECT ION 

• Hydraulic Model Development 

• Hydraulic Capacity Evaluation 

• Condition Assessment 

• Rainfall Derived Infiltration and 
Inflow 

• Recommended Projects 

 
PREP AR ED B Y :  
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5.1 Hydraulic Model Development 
WSC developed a model of OLWS’ wastewater collection system in SewerGEMS, Bentley’s® 
GIS-based hydraulic modeling software, using updated system information provided by OLWS. 
The objective of the model development was to construct a model representative of OLWS’ 
wastewater collection system for use in simulating and predicting the performance of 
infrastructure under an array of differing flow conditions. The model was calibrated using flow 
metering data and used to evaluate recommended capital improvements based on the 
deficiencies identified in the capacity analysis. Additional information on the model development 
and calibration is included in Appendix E – Model Development TM. 

5.2 Hydraulic Capacity Evaluation 
An evaluation of the capacity of the wastewater collection system was conducted. The first step 
included developing acceptable capacity performance criteria. These capacity criteria were then 
used in conjunction with the hydraulic model to identify capacity deficiencies in both gravity 
wastewater pipelines and lift stations that comprise the collection system.  

5.2.1 Capacity Evaluation Criteria 
In June 2022, OLWS and WSC conducted a workshop to review preliminary hydraulic modeling 
results and to discuss the desired criteria for evaluating the capacity of the collection system. 
Capacity evaluation criteria are necessary for identifying hydraulic capacity deficiencies within 
the existing collection system. The capacity evaluation criteria included the selection of a design 
precipitation event, the minimum acceptable freeboard between water surface elevations and 
manhole rims at peak flows, and capacity required in each lift station. The final evaluation 
criteria are presented in Table 5-1.  

Table 5-1: Hydraulic Capacity Evaluation Criteria 

Category Evaluation Criteria 

Model Peak Wet 
Weather Flow 
(PWWF) 

Fir purposes of evaluating system capacity, PWWF will be based on the 
5-year, 24-hour design storm timed to match peak RDII with daily diurnal 
peak dry weather flow. 

Available 
Freeboard  

Minimum 2 ft freeboard in each manhole during PWWF. Freeboard 
measured as distance between manhole rim elevation and the maximum 
water surface elevation. For manholes where 2 ft of freeboard is not 
feasible due to manhole depth, a maximum surcharge equivalent to 35% 
of the distance from the pipe invert to the manhole rim during PWWF was 
used. 

Lift station firm 
capacity 

Lift station capacity is equal to, or greater than, PWWF with largest pump 
out of service. 

Permitted Outfalls No sanitary sewer overflows at permitted outfalls within the collection 
system. 
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OLWS’ evaluation criteria are consistent with the Oregon DEQ regulations. DEQ may withhold 
enforcement action for a sanitary sewer overflow (SSO) that occurs during larger storm events, 
which are defined as a 10-year, 24-hour duration storm for summer months and a 5-year, 
24-hour duration storm for winter months. OLWS has elected to model the collection system 
capacity using a 5-year, 24-hour duration storm and not permit any SSO. The manhole 
freeboard and surcharge limits selected in the design criteria are considered conservative and 
will identify any manholes at risk of an SSO under these storm conditions. Similarly, lift stations 
are to be evaluated based on their firm capacity (defined as the capacity of the station with the 
largest pump out of service).  

5.2.2 Capacity Deficiency 
The hydraulic model was used to evaluate OLWS’ collection system under dry and wet weather 
conditions. Loading was applied for existing and buildout conditions in accordance with the 
flows and loads outlined in Chapter 4.0. The following subsections describe deficiencies as 
defined by the evaluation criteria presented in the previous Section (5.2.1).  

5.2.2.1 Existing Loading Conditions 

The wastewater collection system was first modeled under OLWS’ existing loading conditions 
for the PWWF condition and manhole water surface elevations were used to assess the 
capacity of the system gravity piping. Pipelines were assumed to be deficient if an adjacent 
manhole violated the available freeboard criteria. The results showing the manholes, and piping 
with insufficient capacity, in the model are shown in Figure 5-1. The model identified 
81 manholes and 134 gravity pipelines (or approximately 3.6 percent of the total for both 
manholes and linear footage of wastewater mains in the OLWS service area) that violated the 
available freeboard criteria. Of these manholes, 36 were determined to overflow (SSO) in the 
PWWF condition, based on the model results. 

Each lift station was evaluated to determine whether its firm capacity was greater than the 
PWWF. The firm capacity is defined as the lift station’s capacity with the largest pump out of 
service. The results of the lift station analysis are shown in Table 5-2. 
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Figure 5-1: Existing Capacity Deficiencies Under PWWF Condition (Part 1) 
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Figure 5-2: Existing Capacity Deficiencies Under PWWF Condition (Part 2)  
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Table 5-2: Lift Station Results Under Existing Loading 

Lift Station 
(LS) 

No. of 
Pumps 

Firm Capacity with Largest 
Pump Out of Service (gpm) 

Peak Wet Weather 
Flow (gpm) 

Meets Design 
Criteria? 

Influent Lift 
Station (ILS) 5 13,8881 12,156 Yes 

LS2 3 3,4002 4,158 No 

LS3 2 2,2403 1,600 Yes 

LS4 2 139.84 47 Yes 

LS5 2 6405 633 Yes 

LS6 2 8006 759 Yes 
gpm=gallons per minute 
1ILS firm capacity value derived from the Water Reclamation Facility Improvements record drawings dated March 2012 
2LS2 firm capacity value derived from the Cornell Pumps 6NHTH pump curve and associated system curve 
3LS3 firm capacity value derived from the Cornell Pumps 8NNT pump curve and associated system curve 
4LS4 firm capacity value derived from the NP3102 pump curve and associated system curve 
5LS5 firm capacity derived from the LS5 design plans dated February 2021 
6LS6 firm capacity derived from Pioneer Pump SC66S12 and Cornell Pumps 6NHTA pumps curves and associated system 
curves 

 

Based on comparison with the current design PWWF, LS2 has a capacity deficiency under the 
design storm conditions. The LS2, LS5, and LS6 basins all provide flow into LS2. As discussed 
in Chapter 4.0, these basins have high levels of GWI and RDII, which is the primary reason the 
flow exceeds the firm capacity of the station under PWWF conditions. Additionally, the existing 
collection system downstream of LS2 has a capacity deficiency, such that an SSO will occur at 
manhole (MH) A-5557 if LS2 pumps at the rated firm capacity of 3,400 gallons per minute (gpm) 
when system-wide flows are high during wet weather. An SSO at MH A-5557 results in a spill 
into a private residential property which presents a public health risk. To mitigate the damage 
caused by an SSO at the manhole, OLWS has placed a level sensor within MH A-5557 to 
detect when the water surface level is within 2 feet of the MH rim and send a signal to LS2 to 
reduce the speed of pumps and limit flows to 2,500 gpm. This temporary operational 
modification will divert flow into the Willamette River through an outfall from the LS2 wet well 
rather than allowing an SSO at MH A-5557 where the risk of human contact with raw sewage is 
significantly greater. The temporary modification was put in place to reduce impacts of an SSO 
while OLWS works towards a solution to the capacity deficiency. 

When assessing the capacity of lift stations, a PWWF value that is less than the firm capacity 
indicates that no capacity deficiency exists. The firm capacity stated for each station is 
conservative and much lower than the actual capacity of the station.  
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5.2.2.2 Buildout Loading Conditions 

The collection system was also modeled under OLWS’ buildout loading conditions. The results 
of the model are shown in Figure 5-3. The model identified 83 manholes and 138 gravity mains 
that violated the available freeboard criteria. Of these manholes, 36 of them are expected to 
overflow under the design storm. 

Additionally, each lift station was evaluated against the design criteria from Section 5.2.1 
assuming no upgrades to the existing infrastructure. The results are presented in Table 5-3. In 
addition to LS2, LS5 becomes deficient under buildout conditions. High levels of RDII and GWI 
appear to be the primary driver behind the LS5 deficiency at buildout. 

Table 5-3: Lift Station Results Under Buildout Loading 

Lift Station No. of 
Pumps 

Firm Capacity with Largest 
Pump Out of Service (gpm) 

Peak Wet Weather 
Flow (gpm) 

Meets Design 
Criteria? 

ILS 5 13,8881 12,470 Yes 

LS2 3 3,4002 4,262 No 

LS3 2 2,2403 1,688 Yes 

LS4 2 139.84 48 Yes 

LS5 2 6405 662 No 

LS6 2 8006 770 Yes 
gpm=gallons per minute 
1ILS firm capacity value derived from the Water Reclamation Facility Improvements record drawings dated March 2012 
2LS2 firm capacity value derived from the Cornell Pumps 6NHTH pump curve and associated system curve 
3LS3 firm capacity value derived from the Cornell Pumps 8NNT pump curve and associated system curve 
4LS4 firm capacity value derived from the NP3102 pump curve and associated system curve 
5LS5 firm capacity derived from the LS5 design plans dated February 2021 
6LS6 firm capacity derived from Pioneer Pump SC66S12 and Cornell Pumps 6NHTA pumps curves and associated system curves 
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Figure 5-3: Buildout Conditions Results Under Design Storm (Part 1) 
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Figure 5-4: Buildout Conditions Results Under Design Storm (Part 2)  
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5.2.3 Recommended Capacity Improvements 
The following subsections recommend capacity improvements for gravity pipelines and lift 
stations that were identified as having inadequate capacity. 

5.2.3.1 Gravity Pipelines 

As discussed in the previous sections, 83 manholes are anticipated to have insufficient 
freeboard under buildout conditions, including 36 with SSOs. Many of the deficiencies are within 
Trunk Main A and Trunk Main B or along the river front. For the purposes of addressing 
hydraulic deficiencies, WSC assumed the collection system would not divert any excess flow 
into the Willamette River so all proposed upsizing conveys all flow within the collection system 
to be conveyed to the WWTP. To address the freeboard deficiencies under buildout conditions, 
82 pipes must be upsized. Within the hydraulic model, segments of wastewater mains were 
upsized one to two pipe sizes until the available freeboard criteria could be met at all manholes. 
These pipelines are identified in Appendix H and are shown in Figure 5-5. A summary of the 
size and total quantity of the new pipe is provided in Table 5-4. 
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Figure 5-5: Recommended Gravity Main Upgrades (Existing and Buildout Loading) 
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Table 5-4: Upsized Pipe Summary 

New Pipe Diameter (in) Total Length (LF) 

10 289.3 

15 683.8 

18 6,298.4 

24 7,492.2 

27 1,293.9 

30 3,201.5 

Total Linear Footage of Upsizing 19,259.1 
 

All of the upsizing required to address capacity deficiencies occurs within the trunk mains of the 
collection system. These are larger diameter mains that collect flow from branches within the 
system and convey it to the WWTP via the ILS. Not only do the trunk mains convey large flows, 
which require more intensive bypassing for upsizing, but many of the trunks are located in areas 
where work is challenging. The upsizing required for Trunk Main A and Trunk Main 2A are 
largely located in easements through private property in areas with shallow rock. This makes 
accessing the mains more difficult, performing restoration work more complex following the 
installation, and requires greater levels of outreach to the community. Similarly, Trunk Main B 
consists of large numbers of easements through private property that will pose similar 
challenges. All of these factors contribute to making these upsizing projects very expensive.   

5.2.3.2 Lift Stations 

As discussed in Section 5.2.2.1, LS2 is deficient under existing loading conditions. OLWS 
currently has identified a project to reconstruct LS2 that will occur over Fiscal Years (FY) 2023 
through 2024. As part of this project, the station’s pumps will be replaced with new submersible 
non-clog pumps. These pumps should be upsized so the firm capacity of the new pumps will 
meet or exceed the PWWF at buildout (Table 5-3).  

Under buildout loading conditions, LS5 becomes deficient. LS5 was recently rebuilt, and new 
pumps are not recommended at this time since the station has no deficiencies under existing 
loading conditions. However, as the station ages and the service area is built out, these pumps 
will need to be replaced with larger pumps to meet the PWWF. Based on linear growth, PWWF 
would equal the firm capacity in 2030, signaling the need to upgrade the pumps. As described in 
Chapter 4, the PWWF assumes that the volume of RDII will remain relatively constant. It is 
important to note that if condition deficiencies described in the Section 5.3 are not addressed, 
gradual deterioration will likely result in increased RDII and the firm capacity of LS 5 would be 
exceed sooner. Flows should be monitored to determine whether growth actually occurs as 
quickly as projected and that condition repairs are successful in maintaining or reducing RDII 
from current volumes. 
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The above upgrades may be able to be mitigated either partially or fully through RDII reduction 
in the basins upstream of each lift station as this would reduce the peak flow into the stations. 
RDII reduction is discussed in greater detail in Section 5.4. 

5.3 Condition Assessment 
The following sections describe the structural condition of the wastewater collection system and 
identify condition-based deficiencies that will need to be addressed. 

5.3.1 Existing Condition Assessment Practices 
This section describes the current assessment practices that are employed by OLWS along with 
a system for prioritizing repairs based on criticality. 

5.3.1.1 Inspection Practices 

Current OLWS collection system inspection practices for wastewater mains, manholes, and lift 
stations are detailed in Section 2.4.1. 

5.3.1.2 Existing Project Prioritization 

OLWS currently identifies necessary condition-based improvements based on CCTV results. 
Since the transition to EAM, all pipe videos are coded to NASSCO’s PACP standards. 
Operations staff review the CCTV results and flag mains with Grade 4 and Grade 5 defects to 
be given a work order for repairs. According to the EPA, mains with Grade 5 and Grade 4 
defects should be replaced within the next 5 to 10 years to minimize the risk of failure. 
(Environmental Protection Agency, April 2015) OLWS has not been repairing the Grade 4 and 
Grade 5 defect pipes at this rate, which has led to an accumulation of Grade 4 and Grade 5 
defect pipes within the collection system. This method of prioritization effectively identifies mains 
with the highest likelihood of failure but does not have any way of prioritizing repairs based on 
criticality. Past operations staff did develop a ranking system for individual pipes that could be 
used to establish criticality and thus prioritize repairs, but staff turnover in the past 6 years has 
resulted in a loss of the underlying data required to use this system. To provide a means for 
prioritizing inspection and repairs within the collection system, a prioritization system is 
recommended in the following section that can be easily implemented going forward.  

5.3.2 Recommended Renewal Strategy 
A system for prioritizing wastewater mains will allow OLWS to identify the top priority pipes for 
inspection, repair or replacement during each budget planning cycle. The following sections 
describe a framework for using risk, defined by NASSCO’s PACP Based Risk Management 
system as the product of consequence of failure (COF) and likelihood of failure (LOF), to 
prioritize mains for condition-based improvements within OLWS’ collection system. 
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5.3.2.1 Consequence of Failure 

Under NASSCO’s PACP Based Risk Management system, COF is assigned on a scale of 1 to 6 
and incorporates the economic, social, and environmental impact an asset would have if that 
asset were to fail. The recommended method for establishing COF based on readily available 
data within GIS will provide a viable COF score for each pipe segment that can be stored within 
the GIS database. The criteria described in Table 5-5 are proposed for use in establishing COF 
values, and the table indicates which triple-bottom-line impacts, or costs, are represented by 
each criteria. Each main was assigned a score of 1 to 6 for each of these criteria. The criteria 
were then weighted and normalized to create a composite COF score.  

Table 5-5: COF Evaluation Criteria 

Evaluation Criteria Economic Cost Social Cost Environmental Cost 

Pipe Diameter X X X 

Pipe Depth X   

Road Type X X  

Land Use of Service Area  X  

Impact on Water Bodies   X 
 

5.3.2.1.1 Pipe Diameter 

One criteria that arguably has the most impact on the COF following a pipe failure is the volume 
of wastewater flow that is conveyed by an asset, as this will proportionally increase the 
magnitude and consequence of an SSO following a failure. Pipe diameter was selected to serve 
as a proxy for the volume of flow since the data is readily available for each pipeline and the 
pipe sizing is determined by the anticipated flow that must be conveyed. Pipe diameter thus can 
proportionally translate to each of the triple-bottom-line costs that would be incurred in an 
unplanned failure. It represents a relative measure of economic cost as the larger the main is, 
the greater the costs to OLWS for an unplanned replacement. If the pipe were to fail, the 
environmental cleanup costs will be relative to the volume of a SSO which is anticipated to be 
proportional to the pipe diameter. Larger pipes also present a greater risk of social impact as the 
extent of potential upstream service outages increase with pipe size. COF scoring criteria for 
pipe diameter are shown in Table 5-6. OLWS’ pipes range in size from 4 inches in diameter to 
30 inches in diameter. 
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Table 5-6: COF Score by Pipe Diameter 

COF Pipe Diameter (inches) 

1 Pipe Diameter < 8” 

2 8” ≤ Pipe Diameter < 10” 

3 10” ≤ Pipe Diameter < 15” 

4 15” ≤ Pipe Diameter < 20” 

5 20” ≤ Pipe Diameter < 24” 

6 Pipe Diameter ≥ 24” 

5.3.2.1.2 Pipe Depth 

Pipe depth is readily available within the GIS data and is established for each pipe using the 
greater depth from manhole rim elevation to top of pipe elevation between the upstream and 
downstream manholes. Like pipe diameter, pipe depth is representative of the magnitude of an 
economic cost following an unplanned failure. The depth of a pipe impacts the ability of OLWS’ 
crews to address a main break in an unplanned emergency repair scenario, with deeper pipes 
requiring more resources and potentially outside contractors with appropriate excavation 
equipment. The deeper a main is, the more excavation, time, and effort is required to replace or 
repair the main. COF scoring criteria for pipe depth are shown in Table 5-7. 

Table 5-7: COF Score by Pipe Depth 

COF Pipe Depth (ft) 

1 Pipe Depth < 5’ 

2 5’≤ Pipe Depth < 7’ 

3 7’ ≤ Pipe Depth < 10’ 

4 10’ ≤ Pipe Depth < 12’ 

5 12’ ≤ Pipe Depth < 15’ 

6 Pipe Depth ≥ 15’ 

5.3.2.1.3 Road Type 

The type of road in which a wastewater pipe is located is also proportional to the impact, both 
economic and social, of an unplanned failure. Economically, the type of road above a pipe 
impacts the level of traffic control, permitting, and pavement restoration required to complete the 
replacement or repair of the wastewater main during and after excavation. From a social 
perspective, replacing a pipe under a local, residential street impacts far less people than a pipe 
under an arterial street or highway. COF scoring criteria for road type are shown in Table 5-8.  
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Table 5-8: COF Score by Road Type 

COF Road Type 

1 Unnamed Private Road/Driveway/Easement 

2 Private Legally Named Road 

3 Minor Residential Street 

4 Neighborhood Collector 

5 Arterial 

6 Highway 
 

To determine the type of road for each pipeline, the streets shapefile from Metro’s Regional 
Land Information System (RLIS) is used, which provides detailed spatial data resources for the 
Portland Metro Area. Where a wastewater pipeline or manhole is located within multiple types of 
roads, such as in intersections, the COF score associated with the higher consequence road is 
assigned (i.e. it was given the highest of the COF values). 

5.3.2.1.4 Land Use of Service Area 

The land use of the area served by each pipeline is representative of the potential social cost  
an unplanned pipe failure would have on a community. Industrial users are often heavy water 
and wastewater users, so a failure on a pipeline serving industrial land use could impact a 
significant number of workers and other businesses that rely upon impacted industries. A 
wastewater main serving only single family residences may have significantly less impact on the 
community if the outage is isolated to only a few households. The predominant zoning of the 
upstream wastewater basin of each collection system asset is used to establish COF scoring. 
The COF scoring for the land use of the service area is presented in Table 5-8. 

Table 5-9: COF Score by Land Use of Service Area 

COF Land Use of Service Area 

1 None 

2 Single Family Residential (9,000 ft2 lot to ½ acre tax lot) 

3 Single Family Residential (5,000 ff2 lot to 7,000 ft2 lot) 

4 Multi-Family Residential 

5 Commercial/Governmental 

6 Industrial 
 

5.3.2.1.5 Impact on Water Bodies 

For the purposes of determining the environmental cost component COF of an unplanned 
failure that results in an SSO impacting a surface water, the distance to a surface water body is 
used to represent the level of impact from a pipe break. Distance to a water body is easy to 
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determine within GIS, but may be misleading as the water body is only impacted if a SSO can 
reach the water via overland flow. Mapping of SSO flow paths from each manhole would be a 
more accurate way to identify potential environmental impacts to surface water bodies, but the 
level of effort to complete the necessary analysis within GIS is substantial. For the purpose of 
this WWMP, distance between collection system components and water bodies will be used to 
establish the COF score, but OLWS may determine that future improvements to map spill paths 
are worth the effort to assess environmental costs. COF scoring criteria for distances to water 
bodies as well as their qualitative impact are shown in Table 5-10. 

Table 5-10: COF Scores Based on Distance from Water Bodies 

COF Distance to Water Body Impact on Water Bodies 

1 Greater than 150 ft Insignificant Impact 

2 Between 100 ft and 150 ft Minimal Impact 

3 Between 75 ft and 100 ft Minor Impact 

4 Between 50 ft and 75 ft Moderate Impact 

5 Between 25 ft and 50 ft Major Impact 

6 Less than or equal to 25 ft Significant Impact 

To determine the distances to water bodies, the hydrography GIS data available through 
Clackamas County’s GIS data portal was used. The hydrography data consists of all lakes, 
rivers, and streams within Clackamas County, thus capturing the surface water bodies within the 
OLWS service area. Wastewater pipes were selected based on distance buffers to these water 
bodies and resulting selections were used to assign a COF score in accordance with Table 
5-10.  

5.3.2.1.6 Determination of Final COF Score 

Once each collection main was assigned a COF score for each of the five categories, a 
weighted COF score was calculated using the weighting shown in Table 5-11. A weighted 
average was determined by multiplying each COF category score by its weighting factor and 
then dividing by the sum of the weighting factors (15). Each COF category is weighted to 
account for the fact that some criteria are anticipated to have a greater impact on the COF than 
others. Weighting factors for each COF category were assigned based on OLWS’ staff input 
and can be adjusted in the future as new information becomes available. The final COF scores 
for each main are presented in Figure 5-6. 
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Table 5-11: COF Score Weighting 

COF Category Weighting Factor Percentage of COF Score 

Pipe Diameter 5 33.3% 

Pipe Depth 3 20.0% 

Road Type 2 13.3% 

Land Use of Service Area 2 20.0% 

Impact on Water Bodies 3 13.3% 

Total 15 100% 
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Figure 5-6: Consequence of Failure of Gravity Mains 
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5.3.2.2 Likelihood of Failure 

The LOF factor is a calculated value that represents the probability a main will fail based on the 
main’s physical condition. NASSCO has developed a system that utilizes PACP scores to 
determine a LOF factor to be used in calculating risk. OLWS has condition data for 2,526 (98%) 
of the collection system piping, however not all of the data is in PACP format. For the mains 
without PACP scores, OLWS has documented the quantity of various types of defects that can 
be used to create a composite PACP score by assigning the equivalent PACP score for that 
type of defect. For each defect category documented by OLWS, the range of PACP scores for 
this defect were evaluated and a median or conservative score was selected to approximate the 
equivalent PACP score. The OLWS scores did not have enough detail to determine the exact 
PACP defect score in many instances so a best approximation was used. A list of the scoring 
conversions used are shown in Table 5-12. These converted scores will allow for an equal 
comparison with those that have PACP scores. 

5.3.2.3 Calculation of Likelihood of Failure 

NASSCO’s PACP Based Risk Management system determines LOF based on the main’s PACP 
Quick Rating. A main’s quick rating is a 4-digit code that is defined as follows: 

 1st digit – Highest grade defect identified in the PACP survey. 
 2nd digit – Frequency of occurrence for the highest-grade defect identified in the PACP 

survey. If the defect occurs more than nine times, a letter is used to represent the 
frequency based on NASSCO’s standards. 

 3rd digit – Second highest grade defect identified in the PACP survey. 
 4th digit – Frequency of occurrence for the second highest-grade defect identified in the 

PACP survey. If the defect occurs more than nine times, a letter is used to represent the 
frequency based on NASSCO’s standards. 

To determine LOF, the first two numbers of the main’s Overall Quick Rating are used. The 
scores are determined as follows: 

 If the main has no defects (i.e. the Quick Rating is 0000), the LOF is assigned a value of 
1.0. 

 If the highest grade defect occurs no more than nine times, the LOF is the value of the 
first two numbers of the Quick Rating divided by 10. For example, a score of 4321 would 
have a score of 43/10 = 4.3. 

 If the second character is a letter, replace the letter with a zero, divide the first two 
numbers of the Quick Rating by 10 and add 1.0. For example, a score of 5B35 would 
have a score of (50/10) + 1 = 6.0. 

Using this methodology, a LOF score was established for each of the mains that had condition 
data within the OLWS collection system. The results are summarized in Figure 5-7. A significant 
portion of the system contains broken or fractured piping with a LOF score greater than 4.
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Table 5-12: Recommended Scores for Mains without PACP Scores 

OLWS Defect Equivalent NASSCO PACP Defect Grade Recommended Score OLWS Defect Equivalent NASSCO PACP Defect Grade Recommended Score 

Break in Pipe 
Break – 4 

Broken Soil or Void Visible - 5 
5 Collapse 5 5 

Cracks 

Crack Circumferential – 1 
Crack Longitudinal/Crack Spiral/Crack Hinge 2 – 2 

Crack Hinge 3/Crack Multiple – 3 
Crack Hinge 4 - 4 

3 Fractures 
Fracture Circumferential – 2 

Fracture Longitudinal/Fracture Spiral/Fracture Hinge 2 – 3 
Fracture Hinge 3/Fracture Hinge 4/Fracture Multiple – 4 

4 

Grease 

≤ 10% → 2 
> 10% to ≤ 20% → 3 
> 20% to ≤ 30% → 4 

> 30% → 5 

3 Encrustation and Scale 

≤ 10% → 2 
> 10% to ≤ 20% → 3 
> 20% to ≤ 30% → 4 

> 30% → 5 

3 

Settled Deposits 

≤ 10% → 2 
> 10% to ≤ 20% → 3 
> 20% to ≤ 30% → 4 

> 30% → 5 

3 Obstruction 

≤ 10% → 2 
> 10% to ≤ 20% → 3 
> 20% to ≤ 30% → 4 

> 30% → 5 

3 

Defective Joints 
Joint Offset Medium Defective → 3 
Joint Offset Large Defective → 4 

3 Line Deviations 
≤ 10% → 1 

> 10% to ≤ 20% → 2 
> 20% → 4 

2 

Deformation 
≤ 5% → 4 
>5% → 5 

4 Infiltration 1 – 5 depending on type of infiltration (weeper, dripper, 
gusher, stain) 4 

Defective Lining 3 3 Water Level +20% No Score for Water Level None 

Defective Taps 3 3 Survey Abandoned No Score for Survey Abandoned None 

Roots 
1-5 Depending on Severity and Location within the Pipe 

(Fine, Medium & Root Ball; Joint, Connection, Barrel, 
Lateral) 

3 Camera Underwater 4 4 
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Figure 5-7: Likelihood of Failure for Gravity Mains 
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5.3.3 Risk 

5.3.3.1 Collection System Piping 

Collection piping risk is defined as the product of the COF and LOF scores for each main. Risk 
scores can be a useful tool for prioritizing repairs when resource limitations force prioritization 
decisions. However, risk scores alone should not be the sole driver for the timing of repairs. As 
discussed earlier, the industry best practice is to repair or replace all mains with Grade 5 or 
Grade 4 defects within 10 years of the defect being identified. These poor condition mains 
should be prioritized whenever possible. The risk scores can be used amongst the Grade 5 and 
Grade 4 defect mains to help prioritize which ones should be done if resources are limited. The 
resulting risk score map is provided in Figure 5-8. 

WSC will provide all of the COF and LOF scores within a GIS database for OLWS to use going 
forward.  The COF scores are established based on the geospatial and physical properties of 
each asset and are not anticipated to change.  As CCTV inspections produce updated PACP 
scores for each wastewater main, OLWS will need a process for periodically updating the LOF 
score based on the latest PACP inspection data. 

5.3.3.2 Lift Stations 

A risk analysis was not performed on any of the lift stations as part of this WWMP. OLWS has 
already identified and programmed lift station rehabilitation and replacement projects into their 
most recent 6-year capital improvement plan (CIP). These improvements should reduce any 
major risks to the lift stations in the near term. Regular condition assessments should be 
conducted once rehabilitation and replacement of these stations is completed to monitor the 
status of equipment relative to the equipment’s useful life. 

5.4 Rainfall Derived Infiltration and Inflow Reduction 
5.4.1 RDII Reduction Basis 
As discussed in Chapter 4.0 and Chapter 5.2.2 , the collection system has high levels of RDII 
that result in capacity deficiencies in LS2, LS5, and portions of Trunk A, Trunk B, Trunk C, and 
Trunk 2A. There are also a substantial number of pipes in the OLWS collection system with LOF 
scores of greater than 4, which indicate the potential presence of PACP Grade 4 and 5 defects. 
Given the high levels of RDII and the high number of Grade 4 and Grade 5 pipe defects within 
the collection system, there is an opportunity to implement an RDII reduction program that could 
address both capacity and condition-based deficiencies in a cost-effective manner. 
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Figure 5-8: Risk within OLWS Collection System  
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An RDII reduction study in Sweet Home, Oregon identified various levels of RDII reduction 
possible by rehabilitating collection system mains and their corresponding laterals. (Brown and 
Caldwell, 2013) This study found that rehabilitating only the collection system mains resulted in 
a 20% reduction in RDII. When laterals were rehabilitated from the main to the property line in 
addition to the main rehabilitation, 30% reduction was achieved. This jumped to 65% reduction 
when laterals were fully rehabilitated from the main to the property. Further reduction in RDII is 
also achieved through manhole rehabilitation. Costs for RDII reduction (Table 5-13) were 
estimated by evaluating the cost to rehabilitate all pipes in the collection system and rehabilitate 
all laterals within the collection system to varying degrees and then applying the various RDII 
reduction percentages to determine the cost per gallon of RDII removed. These unit costs were 
then used to evaluate potential RDII reduction based on rehabilitation spending. 

Table 5-13: RDII Reduction Values 

Rehabilitation RDII Reduction Cost per gallon of RDII 
Removed 

Rehabilitate Main Only 20% $12.24 

Rehabilitate Main and Laterals from Main to 
Property Line 30% $14.39 

Rehabilitate Main and Laterals from Main to 
Property 65% $8.29 

 

This method of estimating RDII reduction is likely underestimating the amount of RDII that can 
be removed through rehabilitation of the collection system, but this was the best method to 
attempt to quantify reduction given the data available. To fully understand RDII distribution 
throughout a collection system, flow metering data utilizing metering basins ranging from 10,000 
to 15,000 linear feet (LF) upstream of the meter are recommended. (Gettring More From Flow 
Monitoring - Interpreting Sewer Flow Data to Yield the Maximum Benefit, 2005) In larger basins, 
the high RDII sources can get diluted by the areas with low RDII making it difficult to pinpoint the 
actual areas where RDII is high. Smaller flow metering basins run the risk of having insufficient 
flows for capturing metering data as well as add additional costs for having more meters. The 
flow metering done as part of this WWMP was sufficient for calibrating the hydraulic model but 
the metering basins were often much larger than the ideal RDII study range of 10,000 to 15,000 
LF. As such, there is insufficient data to pinpoint where the most problematic RDII sources are.  

By assuming the entire collection system is rehabilitated to achieve the cost per gallon of RDII 
removed, it is assumed that RDII is equally distributed amongst all mains within a collection 
system basin. In reality, the RDII will be more heavily concentrated in various subbasins as 
discussed above. More detailed flow metering will be required to understand where the most 
problematic areas are. They are likely areas where the groundwater table is high and the pipes 
are in poor condition, as this provides openings for the water to seep into the collection system, 
or where cross connections are entering the wastewater collection system rather than the 
stormwater collections system. 
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5.4.2 RDII Reduction Potential 
Rehabilitating the entire collection system to address RDII would be extremely expensive and 
result in minimal value as mains in good condition would be rehabilitated along with those in 
poor condition. To maximize value, OLWS could target RDII reduction by rehabilitating all mains 
with Grade 5 and Grade 4 defects (LOF greater than 4). These mains should be rehabilitated or 
replaced within the next 10 years to maintain system performance. Focusing RDII work on these 
mains will maximize the value of OLWS’ funds as it is work that is already needed. 

To estimate the amount of RDII reduction, the RDII reduction percentages identified in Section 
5.4.1 were applied to all the Grade 5 and Grade 4 defect mains within each collection system 
basin. The associated cost and amount of RDII reduction for each type of rehabilitation is 
provided in Table 5-14. Further RDII reduction can be achieved in City of Gladstone-Owned 
mains subject to finalization of the IGA (Section 3.1.2). 

Table 5-14: Potential RDII Reduction from Rehabilitating Existing Grade 4/Grade 5 Defect Pipes 

Basin 

Rehabilitate Pipes Only 
Rehabilitate Pipes Plus 
Laterals from Pipe to 

Right-of-Way 

Rehabilitate Pipes Plus 
Laterals from Pipe to 

Property 

Cost 

Estimated 
RDII 

Removed 
(gpd) 

Cost 

Estimated 
RDII 

Removed 
(gpd) 

Cost 

Estimated 
RDII 

Removed 
(gpd) 

ILS $2,888,000 120,585 $5,028,000 181,845 $6,251,000 394,634 

LS2 $2,215,000 92,484 $3,515,000 127,125 $4,258,000 268,813 

LS3 $3,541,000 289,297 $6,351,000 441,348 $7,957,000 959,831 

LS4 $72,000 3,006 $98,000 3,554 $113,000 7,134 

LS5 $1,330,000 55,532 $2,236,000 80,868 $2,754,000 172,864 

LS6 
(OLWS-
Owned) 

$32,000 1,336 $249,000 9,005 $372,000 23,485 

 

5.4.3 RDII Reduction Needs 
To evaluate the potential benefits of a comprehensive RDII reduction program from a master 
planning perspective, key capacity deficiencies in the collection system were evaluated to 
determine if RDII reduction in the upstream service area could alleviate the need for capacity 
based projects (upsized pumps at lift stations and upsized mains within the collection system) 
identified in Section 5.2.3. Four key locations were identified that represent these capacity 
deficiencies in the collection system. These locations are summarized in Table 5-15 in order of 
ascending RDII reduction need and shown in Figure 5-9.  
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Table 5-15: RDII Reduction Needs 

Location 
Target Peak Wet 
Weather Flow 

RDII Reduction 
Needed 

Driver 

 gpd gpm gpd gpm  

Lift 
Station 5 

921,600 640 31,680 22 
Required reduction for flows to 
meet the firm capacity of the lift 
station under buildout loading. 

Lift 
Station 2 

4,896,000 3,400 1,241,280 862 
Required reduction for flows to 
meet the firm capacity of the lift 
station under buildout loading. 

Manhole 
A-5557 

3,931,200 2,730 1,648,200 1,145 
Shallow manhole on Trunk A that 
has experienced SSOs 

Manhole 
A-778 

11,000,000 7,639 3,735,990 2,594 
Required reduction to not 
experience SSO in Trunk A 

 

As discussed in section 5.2.3.2, LS5 will not meet the design criteria under buildout loading. In 
order to avoid upsizing the pumps, the PWWF entering LS5 must be reduced to the station’s 
firm capacity of 640 gpm. The RDII reduction required to achieve this is 22 gpm (31,680 gpd), 
which should be achievable through rehabilitating the existing Grade 4 and Grade 5 mains 
within the basin (Table 5-14).  
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Figure 5-9: Key RDII Locations  
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Similarly, LS2 flows do not meet the design criteria at both existing and buildout conditions. Due 
to the layout of the collection system, the required 1,241,280 gpd reduction in RDII would need 
to be achieved through rehabilitation work in the LS2, LS5, and LS6 basins as all three of these 
basins send flow to LS2. Rehabilitating all OLWS-owned Grade 4 and Grade 5 mains within 
these three basins along with full lateral rehabilitation of the laterals on these mains is estimated 
to only reduce 466,162 gpd of RDII. This only accounts for OLWS-owned mains within the LS6 
basin. Much of the poor condition pipe within the Lift Station 6 basin is owned by the City of 
Gladstone, so further RDII reduction (Table 5-14) is possible should the City of Gladstone repair 
their pipes in this basin. As stated in Section 5.4.1, the RDII metrics used in this master plan are 
conservative and additional reduction may be possible from lining these defective mains and 
their laterals if the defects are the primary source allowing infiltration to enter the collection 
system. Additional RDII reduction through the removal of cross connections and rehabilitation of 
poor condition manholes within these basins could result in the necessary RDII reduction being 
achieved. RDII reduction measures are recommended to be used prior to upsizing any of the 
pumps at LS2. 

Manhole A-5557 is the location on Trunk A where SSOs have occurred during wet weather. 
Currently operations staff divert flow exceeding 2,500 gpm upstream of LS2 to the Willamette 
River when the water surface elevation in the manhole gets to within 2 feet of freeboard of the 
manhole rim to avoid a spill with a high potential for human exposure. Due to its location just 
downstream of LS2, the same rehabilitation work recommended for avoiding upsizing at LS2 
described in the previous paragraph must also be done to reduce RDII at this manhole. 
Modeling has identified that backwater from mains surcharging further downstream in Trunk A 
also contributes to the SSO condition at this manhole. Rehabilitation work in the ILS basin 
should also help by alleviating the backwater contributing to the SSO condition. As previously 
discussed, the conservative metrics for RDII reduction used for this master plan do not predict 
enough RDII reduction to eliminate the need for upsizing pipe. However, actual levels of RDII 
reduction may be higher than predicted and additional RDII reduction could be achieved through 
the removal of cross connections and rehabilitation of poor condition manholes. RDII reduction 
measures are recommended to be used prior to upsizing any mains as the results of these 
efforts will reduce the amount of upsized pipe required and could possibly achieve the desired 
targets. Should RDII reduction not result in sufficient reduction of flows to avoid an SSO, 
Manhole A-5557 could also be raised to provide more freeboard as this manhole is located 
outside of the road. 

Manhole A-778 represents the capacity limitations within Trunk A as this manhole has the 
lowest rim elevation within the trunk. To fully eliminate the need for upsizing Trunk A, 3,735,990 
gpd (Table 5-15) of RDII reduction must be achieved in the upstream collection system. This 
level of RDII reduction is not anticipated, indicating that some level of upsizing will be required. 
However, this value has been identified as a target to provide insight into the level of upsizing 
required after all RDII reduction efforts have been completed.  
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5.5 Recommended Projects 
Based on the analysis in this chapter, a list was developed of collection system projects to 
address the hydraulic and condition deficiencies within OLWS’ collection system over the 
30-year planning period. The projects are in addition to those already included in OLWS’ current 
CIP. 

As discussed at the start of this chapter, OLWS has established hydraulic capacity performance 
criteria for the collection system and there are numerous locations where those criteria cannot 
be met under existing and buildout conditions. As a first step towards correcting hydraulic 
capacity deficiencies, RDII reduction work is recommended in the basins upstream of the 
highest priority deficiencies within Trunk A that have resulted in recent SSOs. This RDII 
reduction work can be done as part of the necessary condition-based maintenance required in 
the collection system over the next 5 years. 

Prioritizing RDII reduction projects will help OLWS to better determine the nature and geospatial 
distribution of RDII entering the collection system and the optimum approach reducing the 
volume of RDII within each basin. Each RDII reduction project recommended consists of smoke 
testing the entire collection system basin to find and remove any cross connections that are 
contributing inflow to the collection system. After addressing the cross connections, pre-
rehabilitation flow metering is recommended to be deployed within the basin during the rainy 
season to (1) establish a baseline flow and wet weather response for measuring RDII reduction 
against and (2) better understanding how the RDII is geospatially spread throughout the basin. 
The number of flow meters selected will vary by basin size but are estimated assuming flow 
metering basins of 10,000 to 15,000 LF upstream of each meter as a best practice for RDII 
studies. After the initial flow metering is completed, rehabilitation should be done on all Grade 5 
and Grade 4 defect mains within the basin and any of their associated laterals in poor condition 
to maximize the amount of RDII reduction achieved. Manholes connected to these mains should 
be assessed as part of this effort and any manholes in poor condition should be rehabilitated to 
support additional RDII reduction. Since manhole condition data was unavailable for the 
collection system, one manhole rehabilitation was assumed for every 1,500 LF of pipe 
rehabilitated based on past experience. After rehabilitation work is completed, flow meters 
should be deployed in the same locations during wet weather conditions to measure the new 
wet weather response and quantify the amount of RDII removed.  

The recommended capital improvement projects for the collection system are presented in 
Table 5-16. These include RDII reduction projects for each collection system basin and the 
upsizing of mains to address the capacity deficiencies identified through the hydraulic modeling. 
The extent of upsizing required will depend on the effectiveness of the RDII reduction work. Due 
to the high level of variability associated with RDII reduction work, the upsizing projects are 
included in their entirety (assuming no RDII reduction) to provide a placeholder for costs. The 
extents of upsizing are anticipated to be significantly reduced following the RDII reduction work. 
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Table 5-16: Recommended Projects 

Project 
No. Capital Project Description 

C-1 
LS5 RDII Reduction Pilot: Smoke testing 35,000 LF of pipe; flow metering at 5 locations 
(pre- and post-rehabilitation [rehab]); rehab of 173 LF of 6” pipe, 5,839 LF of 8” pipe, 2,556 LF 
of 10” pipe, and 215 LF of 12” pipe; rehab of 6 manholes (63 vertical feet [VF]); and rehab of 
138 laterals from the main to the property connection. 

C-2 
LS2 Basin RDII Reduction Program: Smoke testing 165,414 LF of pipe; flow metering at 17 
locations (pre- and post-rehab); rehab of 11,145 LF of 8” pipe, 304 LF of 12” pipe, 4 LF of 14” 
pipe, 251 LF of 18” pipe, 752 LF of 20” pipe, and 338 LF of 21” pipe; rehab of 9 manholes (95 
VF); and rehab of 198 laterals from the main to the property connection. 

C-3 
LS6 Basin RDII Reduction Program: Smoke testing 6,846 LF of pipe; flow metering at 2 
locations (pre- and post-rehab); rehab of 171 LF of 8” pipe; rehabilitation of 1 manhole (11 
VF); and rehab of 33 laterals from the main to the property connection. Scope is limited to 
OLWS-owned assets. 

C-4 
ILS Basin RDII Reduction Program: Smoke testing 207,931 LF of pipe; flow metering at 21 
locations (pre- and post-rehab); rehab of 270 LF of 6” pipe, 12,724 LF of 8” pipe, 503 LF of 
10” pipe, 250 LF of 12” pipe, 247 LF of 15” pipe, and 1,428 LF of 21” pipe; rehab of 17 
manholes (179 VF); and rehab of 326  laterals from the main to the property connection. 

C-5 
LS4 Basin RDII Reduction Program: Smoke testing 2,335 LF of pipe; flow metering at 1 
location (pre- and post-rehab); rehab of 491 LF of 8” pipe; rehab of 1 manhole (11 VF); and 
rehab of 4 laterals from the main to the property connection. 

C-6 
LS3 Basin RDII Reduction Program: Smoke testing 51,309 LF of pipe; flow metering at 5 
locations (pre- and post-rehab); rehab of 19,504 LF of 8” pipe, 1,009 LF of 10” pipe, 1,788 LF 
of 12” pipe, and 996 LF of 15” pipe; rehab of 16 manholes (168 VF); and rehab of 428 laterals 
from the main to the property connection. 

C-7 
Annual Condition Rehabilitation: Annual budget for rehabilitating future Grade 5 and Grade 
4 mains within the collection system. This project will take place after the RDII reduction 
programs and will address mains that developed Grade 5 and Grade 4 defects after the time 
of this master plan. 

C-8 
Trunk Main A Upsizing: Upsize Trunk Main A along the extents shown in Figure 5-10 and 
Appendix H to address capacity deficiencies. Project scope includes the installation of 3,516 
LF of 24”, 240 LF of 27”, and 3,202 LF of 30” gravity wastewater main. Depending on the 
effectiveness of the RDII reduction in Projects C-1 through C-6, this scope may be reduced. 

C-9 
Trunk Main B Upsizing: Upsize Trunk Main B along the extents shown in Figure 5-10 and 
Appendix H to address capacity deficiencies. Project scope includes the installation of 362 LF 
of 15”, 4,600 LF of 18”, and 3,729 LF of 24” gravity wastewater main. Depending on the 
effectiveness of the RDII reduction in Projects C-1 through C-6, this scope may be reduced. 

C-10 
Trunk Main 2A Upsizing: Upsize Trunk Main 2A along the extents shown in Figure 5-10 and 
Appendix H to address capacity deficiencies. Project scope includes the installation of 322 LF 
of 15” and 1,698 LF of 18” gravity wastewater main. Depending on the effectiveness of the 
RDII reduction in Projects C-2 and C-3, this scope may be reduced 

C-11 
Trunk Main C Upsizing: Upsize Trunk Main C along the extents shown in Figure 5-10 and 
Appendix H to address capacity deficiencies. Project scope includes the installation of 289 LF 
of 10” gravity wastewater main 
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Figure 5-10: Proposed Main Upsizing 
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6.0 WWTP Assessment and Analysis 
 

This chapter summarizes alternatives for maintaining, modifying, 

or replacing the existing liquid and solid stream treatment 

processes at the OLWS Wastewater Treatment Plant (WWTP). 

Brown and Caldwell (BC) developed each alternative to 

provide treatment for projected flows and loads over the 

planning horizon, anticipated regulatory requirements that may 

be implemented as part of future permit renewal and future 

build-out conditions. In addition, alternatives were identified to 

address age and condition related deficiencies based on 

remaining service lives of existing equipment and facilities.  

This chapter describes the advantages and disadvantages of 

each of the alternatives, as well as anticipated performance 

and reliability.  The chapter also includes recommendations that 

are incorporated into the Capital Improvement Plan (CIP) 

included in Chapter 7.0 of the Wastewater Master Plan 

(WWMP).  

  

IN  TH I S  S ECT ION 

• Summary of Flows and Loads 

• Capacity Assessment 

• WWTP Alternatives Analysis 

• WWTP Recommendations 

 
PREP AR ED B Y :  
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6.1 Introduction and Objectives 
This chapter summarizes and builds upon information documented elsewhere in this WWMP 
including: 

 Chapter 2.0 Existing Wastewater System 
 Chapter 4.0 Wastewater Flows 
 Appendix A WWTP Description and Condition Assessment of Unit Processes 
 Appendix B WWTP Historical Performance 
 Appendix C WWTP Operations 
 Appendix I WWTP Capacity Assessment 
 Appendix J WWTP Alternatives Workshop Materials 

The chapters and appendices listed above are intended to satisfy Oregon Department of 
Environmental Quality (DEQ) guidelines for preparing a wastewater facility planning document 
including: 

 Description of the existing WWTP including detailed design data including a summary of 
treatment processes 

 Condition assessment of the major existing WWTP assets and projection of remaining 
service life 

 Performance evaluation of equipment, treatment processes, and components at the 
WWTP 

 Capacity assessment of existing WWTP for the capability of reliably meeting current and 
potential future discharge permit requirements 

 WWTP alternatives evaluation including: 
o Identification of viable alternatives for each treatment process including design 

criteria beginning with a summary of projected flows and loads 
o Initial screening of alternatives based on applicable design criteria for each 

treatment process and major assets 
o Evaluation of viable alternatives including a ‘present worth’ analysis 
o Recommendation for each treatment process to meet required performance and 

other criteria 

6.2 Summary of Projected Flows and Loads 
Table 6-1 summarizes the current and projected flows and loads for the design year of 2052. 
The flows and loads are used for the capacity assessment described in Section 6.3 and the 
alternatives analyses used in Sections 6.4 through 6.6. 
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Table 6-1: Summary of Projected Flows and Loads 

Parameter 2022 2052 

Flow (mgd) 
 Average dry weather 
 Average annual  
 Average wet weather  
 Max month dry weather 
 Max month wet weather 
 Peak hour 

 
2.2 
3.2 
4.4 
3.0 
6.3 

19.1 

 
2.5 
3.5 
4.8 
3.3 
6.7 
19.5 

BOD (lb/d) 
 Annual average 
 Max month dry weather 
 Max month wet weather 

 
4,950 
5,400 
6,290 

 
5,850 
6,380 
7,440 

TSS (lb/d) 
 Annual average 
 Max month dry weather 
 Max month wet weather 

 
4,750 
5,230 
6,370 

 
5,620 
6,180 
7,530 

 

The projected flows given in Table 6-1 were developed assuming that the system-wide RDII 
volume would remain constant between existing and buildout conditions as mentioned in 
Chapter 4.0. If the RDII reduction work was not performed such that the RDII volume increases, 
then flows to the WWTP would be higher. If the RDII reduction work results in an overall 
decrease in the RDII volume, then flows to the WWTP would be lower. Impacts to the loadings 
are expected to be minimal due to changes in the RDII volumes. 

6.3 WWTP Capacity Assessment 
A capacity assessment was conducted for the OLWS WWTP as part of the master planning 
efforts to identify the existing capacity constraints and timing of those constraints for each major 
treatment process. Wastewater characterization and calibration of the biological process models 
and plant-wide solids mass balance model were conducted to set up the tools that were used 
for the capacity assessment.  

Both dry weather and wet weather plant operating conditions were evaluated. The conclusions 
of this assessment are summarized below by plant processes and timing. The overall 
conclusion is that the OLWS WWTP has sufficient capacity to treat the projected 2052 flows and 
loads but the facility would require upgrades of the aeration system for both the aeration basins 
and aerobic digesters and operation of the gravity belt thickener (GBT) as a dedicated 
thickening process. In addition, tertiary treatment is required to reliably meet the BOD and TSS 
limits included in the NPDES permit issued in 2022. 
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6.3.1 Summary of Capacity Constraints by Unit Process 

Table 6-2 provides a summary of maximum capacities by treatment process.  
 

Table 6-2. Maximum Capacities by Unit Process 

Treatment Process Capacity  
~Year Capacity 
Expected to be 
Reached 

Influent pumps 20 mgd 1 After 2052 

Influent screens 23.5 mgd 1 After 2052 

Grit removal  23.5 mgd 1 After 2052 

Aeration basins 
Dry weather (2 basins): 2.96 mgd, 5,400 lb/d 2 Currently at capacity 

Wet Weather (3 basins): 6.94 mgd, 8,390 lb/d 2 After 2052 

Aeration blowers 
Dry weather (2 basins): 3.47 mgd, 6,890 lb/d 2 After 2052 

Wet Weather (3 basins): 6.48 mgd, 6.810 lb/d 2 2035 

Secondary clarifiers 

Dry weather (2 basins, 3 clarifiers, 30% RAS):  
3.02 mgd, 5,600 lb/d 2 

Dry weather (2 basins, 3 clarifiers, 50% RAS):  
3.65 mgd, 7,520 lb/d (extrapolated) 2 

2027 
 
After 2052 

Wet weather (3 basins, 4 clarifiers, 30% RAS):  
6.66 mgd, 7,440 lb/ d 2 

Wet weather (3 basins, 4 clarifiers, 50% RAS):  
7.22 mgd, 9,450 lb/d (extrapolated) 2 

2051 
 
After 2052 

UV 22 mgd 1 After 2052 

Plant hydraulics 20 mgd 3 After 2052 

Aerobic digesters 

Dry weather: > 3.5 mgd, > 8,170 lb/d 2 After 2052 

Wet weather (digester feed TS ≤ 1.1%):  
6.33 mgd, 6,300 lb/d 2 

Wet weather (digester feed TS ≥ 1.3%):  
6.67 mgd, 7,440 lb/d 2 

Currently at capacity 
 
2052 

BFP 

Dry weather (2 basins): > 3.5 mgd, > 8,170 lb/d 
2 After 2052 

Wet weather (digester feed TS ≤ 1.1%):  
6.33 mgd, 6,300 lb/d 2 

Wet weather (digester feed TS ≥ 1.4%):  
6.67 mgd, 7,440 lb/d 2 

Currently at capacity  
 
2052 

1. Capacity expressed as plant influent peak hour flow. 
2. Capacity expressed as plant influent MMF and maximum month BOD loading.  
3. Capacity expressed as peak instantaneous flow 
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6.3.2 Summary of Capacity Constraints by Timing 
Capacity constraints at the OLWS WWTP have been divided into two phases based on the 
anticipated timing of each limitation. In addition, recommendations were developed to potentially 
address these capacity constraints or to improve performance. These are summarized below. 

6.3.2.1 Near-Term (now to 2030) Capacity Constraints 

Near-term capacity constraints for major elements of the treatment system are summarized 
below. 

6.3.2.1.1 Aeration system limitations  

Assuming the dissolved oxygen (DO) concentrations are maintained at the recommended level 
of 2 mg/L in the aerated zones, the diffuser air flow in the first aerated zone would currently be 
near or at the capacity limit under dry weather conditions. High diffuser air flow would result in 
lower oxygen transfer efficiency and high head loss across the diffusers. This limitation could be 
addressed by increasing the diffuser density. The current operating strategy allows DO control 
only in the last aerated zone due to the lack of control valves along the individual drop legs. The 
upstream aerated zones are aerated at constant air flows, which result in fluctuations in DO 
concentrations and often low DO concentrations. It is recommended that control valves and air 
flow meters be added to the drop legs to improve DO control.  

As an alternative, the system could operate in simultaneous nitrification and denitrification 
(SND) mode. In a SND process, nitrification and denitrification occur concurrently in the same 
aerobic tank operated at consistently low DO concentrations (approximately 0.4 mg/L or less). 
Operating in SND mode could provide a significant reduction in aeration demand for nitrification 
and carbon demand for denitrification but it requires precise control of the DO concentrations in 
different parts of the basins and thus advanced instrumentation and controls. The biomass, and 
nitrifiers in particular, need to be transitioned to low DO conditions over a period of several 
weeks. There is also still the potential risk of proliferation of low DO filaments that can lead to 
poor mixed liquor settleability. To prevent that, an unaerated anoxic zone will still be included. In 
addition to the anoxic selector, BC has demonstrated that use of hydrocyclones on the WAS 
stream can also be beneficial to SND performance and maintaining good settleability.  

6.3.2.1.2 Secondary clarifier limitations 

The secondary clarifiers are projected to reach their solids loading limit in the next few years 
under dry weather conditions if one clarifier is out of service. This limitation can be addressed by 
operating all four clarifiers, operating more than 2 aeration basins, or operating at a higher 
return activated sludge (RAS) rate (higher than 30 percent). Operating at a low RAS rate and 
turning off the RAS pump for a few hours a day to allow the sludge to thicken in the clarifiers 
has the potential to result in deteriorated effluent quality if there is a bulking event, especially in 
the winter. Without a separate thickening process, operating at a higher RAS rate would 
produce a thinner digester feed, thus negatively impacting the downstream digester and 
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dewatering operation. In addition to solids loading limitations, the original design peak clarifier 
surface overflow rate (SOR) is exceeded at the current projected plant peak hour flow rate. 
Stress testing is recommended to determine the actual peak hour SOR limit.  

While not directly impacting capacity, the excessive foaming that often occur at the aeration 
basins may be associated with high sludge volume indices (SVIs) and cause other operational 
problems. Potential solutions include addition of water sprays, a classifying selector, and a foam 
wasting station.  

6.3.2.1.3 Aerobic digestion limitations 

With all four digesters in service, the digesters have sufficient capacity to meet the hydraulic 
retention time (HRT) requirements for Class B biosolids as long as the digester feed solids 
concentration is above a specific value. Without a separate thickening process, that requires 
thickening within the secondary clarifiers, which negatively impacts the clarifier performance and 
reduces their solids loading capacity as mentioned above. It is recommended that the GBT be 
brought into service to provide a dedicated thickening step to counteract the potential secondary 
clarifier limitation.  

Because operating at a high solids concentration in the digesters may require increased 
aeration to maintain an adequate DO concentration and may also increase the risk of having the 
process becoming autothermal, a thickened solids concentration of no more than about 2 to 
2.5% solids is recommended. 

Recent digester performance and review of plant data indicate that, to consistently meet the 
38% volatile solids reduction (VSR) requirement for Class B biosolids, all four digesters would 
be required to be in service. Having all four digesters in service also provides a higher overall 
HRT. However, this provides no redundancy in digester operation. An evaluation of the digester 
aeration system is recommended within the next 5 years to investigate the feasibility of taking 
one digester out of service and potentially operating at a concentration higher than the 
recommended 2.5% solids concentration level. Performance data after the GBT has been 
brought back into service should be included in the evaluation. 

6.3.2.1.4 Effluent quality limitations.  

While the modeling results indicate that secondary effluent concentrations would meet the 
current permit limits under all flows and loadings evaluated, the actual effluent quality may be 
reduced due to different factors including deteriorated settling characteristics, different influent 
wastewater characteristics, and clarifier operation. The effluent TSS concentration limit during 
the dry weather period (10 mg/L for the monthly average limit) has the highest risk of being 
exceeded, as it has occurred a couple of times since 2020. To meet the effluent limits 
consistently, effluent filtration is recommended.  

6.3.2.2 Long-Term (after 2030) Capacity Constraints  

Long-term capacity constraints for major elements of the treatment system are summarized 
below. The recommended improvements, upon review by OLWS staff and modified as needed, 
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are incorporated in the WWTP alternatives analysis. All of the capacity constraints identified in 
the next 20 years are loading related. The WWTP has the hydraulic capacity to pass and treat a 
peak flow of 20 mgd, which is higher than the projected peak hour flow in 2052. If RDII reduction 
work is not implemented such that the RDII volume increases, thus increasing the plant flows, 
then hydraulic constraints at the WWTP will occur sooner. 

6.3.2.2.1 Aeration system limitations 

The aeration blowers are projected to reach their firm capacity limit around 2035 under wet 
weather conditions. The blower capacity can be increased by placing all blowers in service but 
that would result in no redundant blower available. Increasing the diffuser density in the first 
aerated zone will increase the oxygen transfer efficiency and thus reduce the air flow 
requirements. Conversion to a SND process will also reduce air flow requirements. Without 
those changes or other process changes, a new blower will be required. OLWS could choose to 
convert to the SND process or increase blower capacity through installing larger blowers or 
adding additional blowers. 

6.3.2.2.2 Aerobic digestion limitations. 

Based on the findings of digester aeration system evaluation recommended above, an upgrade 
of the digester system is likely to be needed.  

6.4 Identification and Evaluation of WWTP Alternatives 
In accordance with the guidance document entitled Preparing Wastewater Planning Documents 
and Environmental Reports for Public Utilities (DEQ, 2018), this section describes the process 
used to develop and consider of all viable alternatives and to implement a transparent selection 
process to make recommendations to meet short- and long-term needs at the OLWS WWTP.  

6.4.1 Process Methodology 
OLWS and BC implemented the following methodology to identify and evaluate WWTP 
alternatives. It includes the following steps, discussed in more details below:   

 Initial conceptual analysis 
 Screening of conceptual alternatives 
 Analysis of shortlisted alternatives 

6.4.1.1 Initial Conceptual Analysis 

BC performed a conceptual analysis to identify a range of alternatives for each unit process to 
meet projected flow and load conditions and potential future regulatory requirements. 

6.4.1.2 Workshop to Evaluate Conceptual Alternatives 

BC facilitated a workshop on September 28, 2022, to present the range of alternatives and the 
preliminary scoring based on criteria developed with OLWS input. The minutes and presentation 
from the September workshop are included in Appendix J of the WWMP. Alternatives for each 
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unit process were then shortlisted for further analysis as noted in Appendix J of the WWMP and 
described below. 

6.4.1.3 Alternative Analysis for Shortlisted Alternatives 

BC performed an alternative analysis for the shortlisted alternatives that included the following, 
as applicable: 

 Preparation of planning level layouts 
 Estimation of performance 
 Analysis of hydraulic impacts 
 Projection of planning level capital and operation and maintenance (O&M) costs 
 Comparative evaluation of alternatives based on economic and non-economic criteria 

 

6.4.1.4 Workshop to Complete Alternatives Evaluation 

BC facilitated a second workshop on October 26, 2022, to present the preliminary results of the 
alternatives analysis and updates from the September presentation based on OLWS input. The 
minutes and presentation from the October workshop are included in Appendix J of the WWMP.  

6.4.2 Evaluation Criteria and Scoring Factors 
Table 6-3 lists the evaluation criteria that were used to evaluate the WWTP alternatives. 

Table 6-3: Evaluation Criteria and Scoring Factors 

Evaluation Criteria 

Planning for future 

• Footprint and future expansion 
• Potential Regulatory changes 

O&M considerations 

• Operability 
• Maintainability 
• Constructability 
• Reliability 

Environmental 

• Risk to environment 
• Energy efficiency 

Cost and rate impacts 

• Construction 
• O&M (annual) 
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The alternatives were scored in each of the categories listed in Table 6-3 on scale of 1 (least 
desirable) to 3 (most desirable), so that the highest scoring alternatives were preferred. 
Additional information and details on the evaluation criteria are provided in the workshop 
minutes and presentations including the September workshop. 

6.4.3 Energy Considerations 
Energy efficiency is a key consideration in the evaluation of alternatives.  Energy considerations 
include selecting efficient equipment such as blowers, utilizing gravity flow rather than pumping 
such as in the selection of tertiary treatment technology, and using instrumentation to allow 
better control of treatment processes to minimize energy usage.  Energy efficiency was 
considered as part of the environmental category and is incorporated into life cycle cost 
evaluations as applicable. 

6.4.4 Seismic Resilience 
The WWMP does not include a seismic resilience evaluation for existing facilities. Seismic 
resiliency requirements for new facilities should be established as part of a basis of design.  
Structural condition assessments, development of site-specific response spectra, Tier 1 
evaluation, and a life safety structural analysis are recommended as part of a seismic resilience 
evaluation. 

6.5 Development of Costs 
Life cycle cost evaluations were performed for evaluations of shortlisted alternatives. Opinions 
of probable construction costs for the alternatives were developed in accordance with the 
Association for the Advancement of Cost Engineering International (AACE) criteria as Class 5 
estimates, unless noted otherwise. A Class 5 estimate is defined as a Conceptual Level or 
Project Viability Estimate. Typically, engineering is from 0 to 2 percent complete. Class 5 
estimates are used to prepare planning level cost scopes or evaluation of alternative schemes, 
long range capital outlay planning, and can also form the base work for the Class 4 Planning 
Level or Design Technical Feasibility Estimate.  

Expected accuracy for Class 5 estimates typically ranges from -50 to +100 percent, depending 
on the technological complexity of the project, appropriate reference information and the 
inclusion of an appropriate contingency determination. In unusual circumstances, ranges could 
exceed those shown.  

Estimates were prepared using quantity take-offs, vendor quotes and equipment pricing 
furnished either by the WWMP team or by the estimator. The estimate includes direct labor 
costs and anticipated productivity adjustments to labor and equipment. Estimates were 
prepared using BC’s estimating system, which consists of Sage Construction and Real Estate 
300 estimating software engine (formerly Timberline) using RS Means database, historical 
project data, the latest vendor and material cost information, and other costs specific to the 
project location. 
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Development of ongoing costs for life cycle costs analyses are described for each section as 
applicable. 

6.6 WWTP Alternatives Evaluation 
This section summarizes the evaluation of alternatives for each unit process.  

6.6.1 Liquid Stream 
Section 6.6.1 summarizes the results of the alternatives evaluation for each liquid stream unit 
process. OLWS made a significant investment in new liquid stream facilities as part of Phases 
1A and 1B completed approximately 10 years ago. These facilities remain in good condition. 
This was a key consideration in developing and evaluating liquid stream alternatives. 

6.6.1.1 Influent Lift Station and Headworks 

The Influent Lift Station, Plant Drain Pump Station, Influent Channel, and Influent Sampler were 
determined to be operating generally as intended, based on input from the operating staff.  As 
described in the WWTP Operations and WWTP Condition Assessment TM, there are concerns 
with debris collecting in the Influent Lift Station Wet Well as well as access to these pumps.  
There is also concern with the location of the influent sampler suction line.  Projects to address 
these concerns are included in the CIP presented in Chapter 7.0 of the WWMP. 

The Headworks Building houses equipment to remove and process screenings and grit.  The 
screenings equipment includes Huber Multi-Rake screens with 1/4-inch bar spacing, screenings 
trough, and Huber screenings compaction equipment with grinder and auger.   BC identified and 
evaluated alternatives for screenings and grit removal based on potential improvements in 
performance but considered the conveyance and processing equipment acceptable in the 
current configuration. 

The OLWS WWTP does not include a primary treatment step in the liquid stream train.  As 
described in the WWTP Operations TM included as Appendix C to the WWMP, debris including 
floating material can pass through the fine screening system and cause operational problems 
such as becoming trapped on mixer blades in the aeration basins.  There appear to be gaps in 
the seal between the equipment frame and concrete channel where the screens are installed 
that may be the reason for the lack of capture. Alternatives for screening removal that would use 
the existing Headworks Building to improve performance were identified and evaluated. 

Screening removal alternatives included: 

1. Keep the existing Huber Multi-Rake screens but modify channel installation to provide a 
better seal to prevent debris from passing through gaps between channel and equipment 
frame. 

2. Replace existing screens with new equipment that would provide even finer openings of 
1/4-inch or less for better debris capture. 
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3. Replace existing screens with perforated plate type that would provide even finer 
openings for better debris capture. 

Table 6-4 summarizes the evaluation of screening removal alternatives.  As shown in this table, 
the recommended alternative is to keep the existing Huber Multi-Rake screens and adjust 
channel fit.  This alternative has a lower cost than the other two alternatives. This is included as 
a project in the CIP included in Chapter 7.0. 

Table 6-4: Screenings Removal Equipment Alternatives 

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 

TOTAL 26 23 23 
Note: Numerical scores were decided relative to other alternatives considered, where 1 = Least beneficial to OLWS, and 3 = Most 

beneficial to OLWS.  

As noted above, no alternatives to the existing screening washing and compaction system were 
considered because this equipment is performing well. 

The Headworks Building also houses equipment to remove and process grit.  The grit 
equipment includes Hydro International HeadCell units for grit removal, recessed impeller 
centrifugal grit pumps, and Hydro International Slurry Cup and Snail units for grit dewatering.  
OLWS staff report that the stacked trays of the HeadCell are difficult to access and maintain 
because of the concrete cover.  WWTP staff have been working with Hydro International to 
design modifications that will improve accessibility.  An alternative to improving access to the 
HeadCell would be to replace the grit removal equipment with an alternative vortex system.  
Table 6-5 summarizes a comparison of these two alternatives.  As shown in Table 6-5, the 



  6.0 WWTP Assessment and Analysis 
 

Wastewater Master Plan 
Oak Lodge Water Services | 6-12 
 

recommended alternative is to keep the existing HeadCell equipment with cover modifications 
that are included in the CIP. 

Table 6-5: Grit-Removal Equipment Alternatives 

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 

TOTAL 23 17 
Note: Numerical scores were decided relative to other alternatives considered, where 1 = Least beneficial to OLWS, and 3 = Most 

beneficial to OLWS.  

Opportunities for optimization, O&M cost savings, and reducing maintenance costs associated 
with these facilities have been documented in the Condition Assessment section and quantified 
in the CIP included in Chapter 7.0. Replacement of equipment based on projected service life 
age is also addressed in the CIP. 

6.6.1.2 Secondary Treatment 

Alternatives for replacement or modification of the secondary treatment system were evaluated 
with considerations for future regulatory drivers, potential cost savings, and aging equipment. A 
range of potential alternatives were considered and screened in the September 28, 2022, 
workshop, including: 

 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) 
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For all these alternatives, the existing aeration basins will remain. Except for MBR, the existing 
secondary clarifiers will also remain as part of the process. In a MBR system, microfiltration or 
ultrafiltration membranes are used in the solids separation step instead of clarifiers. 

6.6.1.2.1 Alternatives Screening Analysis 

The initial alternatives listed above were screened based on the evaluation criteria presented in 
Table 6-3. The results and shortlisted alternatives are summarized in Table 6-6. 

Table 6-6: Secondary Treatment System Alternatives Screening 

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 

TOTAL  22 21 22 22 17 17 15 
Note: Numerical scores were decided relative to other alternatives considered, where 1 = Least beneficial to OLWS, and 3 = Most 

beneficial to OLWS.  

Based on the screening analysis, the following alternatives were further evaluated: 

1. MLE 
2. A2O 
3. SND 
4. SND/A2O 

The SND/A2O alternative was added as a combination of A2O and SND to provide the benefits 
for both alternatives. 

6.6.1.2.2 Alternatives Detailed Analysis 

The four shortlisted secondary treatment alternatives were evaluated based on the design 
criteria presented in Table 6-7. 
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Table 6-7: Secondary Treatment Design Criteria 

Parameter Value 

Design year 2052 

Startup year 2032 

Ammonia limits 0.5 mg/L (dry weather) 
 2 mg/L (wet weather) 

Total phosphorus (TP) limit 1-2 mg/L 
 

Table 6-1 provides additional details regarding the influent flows and loads associated with the 
2052 design year. Brief descriptions of the four alternatives and their associated capital and 
process requirements are presented below. 

6.6.1.2.3 MLE 

The existing secondary process at the OLWS WWTP is shown as a process schematic in 
Figure 6-1.  

 

Figure 6-1: MLE Process Schematic 

The internal mixed liquor recycle (IMLR) stream, which is routed from the end of the aerated 
zone to the anoxic zone, typically ranges from 150 to 400 percent of the influent flow. The 
anoxic zone allows denitrification and by incorporating the IMLR, the denitrification capability is 
increased. In evaluating this alternative to meet the design criteria listed in Table 6-7, new baffle 
walls were added to provide better separation of the anoxic and aerated zones. The existing 
diffuser grids would be replaced to increase aeration capacity. New dissolved oxygen (DO) 
sensors, air flow control valves, and air flow meters are also added to improve DO control. 

As the MLE process is not designed to provide phosphorus removal, the TP limit will be met by 
chemical addition. This is typically achieved by adding metal salts such as alum or ferric 
chloride, followed by tertiary filtration. The dissolved fraction of the secondary effluent 
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phosphorus is targeted with the metal salts and forms a precipitate that is removed in the 
tertiary filter along with the particulate fraction of the phosphorus. For OLWS WWTP, aluminum 
sulfate (alum) addition is recommended since ferric chloride can be detrimental to UV 
disinfection. A multi-point chemical addition scheme may also be used, with chemical dosing at 
the secondary clarifier splitter box and upstream of the filters. Process modeling indicated that 
the biological treatment process would become alkalinity limited under certain operating 
conditions (winter maximum month loading); therefore, caustic addition is also recommended. 

6.6.1.2.4 A2O 

In an A2O process, an anaerobic zone is included, followed by the anoxic zone and then the 
aerobic zone. This sequence allows for biological phosphorus removal, denitrification, and 
nitrification and BOD oxidation in those respective zones. Figure 6-2 shows a process 
schematic for this process.  

 

Figure 6-2: A2O Process Schematic 

In addition to new baffles, diffuser grids, and instrumentation for improved DO control, this 
alternative would require additional mixers (for the expanded unaerated zones) and re-routing of 
the IMLR piping. Chemical precipitation may still be required depending on the actual effluent P 
limit. Process modeling indicates that alum addition would be required if the TP limit is 1 mg/L or 
lower, although the dosing rate will be lower than for the MLE alternative. Caustic addition is 
also required under the winter maximum month loading condition. 

6.6.1.2.5 SND 

In an SND process, nitrification and denitrification occur concurrently in the same aerobic tank 
operated at low DO concentrations. The main advantages of SND are reductions in oxygen 
demand for nitrification and carbon demand for denitrification. However, SND requires careful 
process control of the DO concentrations in different parts of the aeration basins. Advanced 
aeration controls, such as ammonia-based aeration control (ABAC), are often recommended to 
maximize performance and to provide process stability. An upstream anoxic zone is typically still 
included for filament control.  
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Figure 6-3 shows a process schematic for the SND process, which is similar to the MLE 
process. For this analysis, an ammonia sensor was assumed to be added at the mixed liquor 
channel upstream of the clarifier splitter box to facilitate ABAC. Other capital improvements 
including new baffles, diffuser grids, DO sensors, air flow control valves, and air flow meters 
would be required. An alum feed system would be needed for phosphorus removal. However, 
caustic addition is not required because the increased denitrification in the process results in 
increased alkalinity recovery.  

 
Figure 6-3: SND Process Schematic 

6.6.1.2.6 SND/A2O 

This alternative is a hybrid of the A2O and SND alternatives created by adding an anaerobic 
zone upstream of the anoxic zone. Figure 6-4 shows the process schematic. In addition to the 
capital improvements for SND, this alternative would require a new mixer for the expanded 
unaerated zone and re-routing of the IMLR piping. Chemical addition, however, would not be 
required for phosphorus removal and alkalinity control.  
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Figure 6-4: SND Process Schematic 

Preliminary layouts showing the aeration basin modifications for the four alternatives are 
provided in the October and November 2022 workshop slides provided in Appendix J. A life 
cycle cost analysis was conducted for the four alternatives to account for both the capital and 
operating costs. Results of the cost analysis are summarized in Table 6-8. It should be noted 
that power costs account for aeration blower power requirements only; power costs for other 
equipment including mixers and pumps are considered similar among the alternatives or 
negligible compared to the blower power costs. Similarly, the labor costs presented are for 
comparison purposes only and mainly account for estimated differences in full-time equivalent 
(FTE) to operate and maintain the instrumentation and chemical systems. 

The results show the SND/A2O alternative has the lowest net present value (NPV).  

Table 6-8: Secondary System Alternatives Cost Comparison 

Alternatives MLE A2O SND SND/A2O 

Construction 
Cost1 (2022$) $1,116,000 $2,212,000 $1,047,000 $1,903,000 

Annual Operating Costs (2022$ for 2032)2 

 Power $32,000 $33,000 $26,000 $27,000 

 Labor $200,000 $200,000 $200,000 $133,000 

 Chemical $129,000 $34,000 $120,000 -- 

Subtotal $361,000 $267,000 $346,000 $160,000 

NPV (2022$)3 $12,097,000 $10,668,000 $11,567,000 $7,078,000 
1 Class 5 estimate, with a range from -50% to +100%, un-escalated, undiscounted. 
2 Operating costs include power costs for aeration, additional labor costs, and chemical costs (caustic and alum), un-

escalated, undiscounted. Unit power cost of $0.045/kWh (provided by OLWS) and labor cost of $133,133/FTE/year (derived 
from OLWS adopted budget 2022-23 for total treatment personnel services and FTEs) assumed. 

3NPV 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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6.6.1.2.7 Recommended Alternative 

While the SND/A2O alternative has the lowest NPV in the life cycle analysis, it requires 
relatively significant retrofits to re-route the IMLR piping as well as more basins in service. It is 
thus recommended that SND be first implemented to provide energy savings and improve 
alkalinity recovery. New diffuser grids and baffles will be designed to allow subsequent 
conversion to the SND/A2O process, and space will be set aside for a potential future chemical 
feed system. The process could then be converted to SND/A2O in the future as needed when 
the nutrient permit limits are known. A chemical feed system would be needed only if it was 
decided in the future to implement chemical phosphorus removal instead of converting to A2O.  

Figure 6-5 shows the layout for the SND/A2O alternative with phasing. The conversion from 
SND to SND/A2O would involve re-routing the IMLR piping and addition of a baffle and a mixer 
in Aeration Basin 3. 
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Figure 6-5: Layout of Recommended SND/A2O Alternative
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6.6.1.3 UV Disinfection 

A qualitative evaluation of the UV Disinfection Facility concluded the current configuration was 
optimal (see Table 6-9), so alternatives for replacement were not considered further in the 
WWMP. Opportunities for optimization, O&M cost savings, and maintenance costs associated 
with this facility have been documented in the Condition Assessment section and quantified in 
the CIP. Replacement of equipment based on projected service life age is also addressed in the 
CIP.  

Table 6-9: Disinfection Alternatives 

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 

TOTAL 27 16 21 
Note: Numerical scores were decided relative to other alternatives considered, where 1 = Least beneficial to OLWS, and 3 = Most 

beneficial to OLWS.  
 

6.6.1.4 Tertiary Filtration 

Alternatives for a new Tertiary Filtration Facility were evaluated with consideration of future 
regulatory drivers and cost impacts. The alternatives were evaluated based on the design 
criteria presented in Table 6-10. 



  6.0 WWTP Assessment and Analysis 
 

Wastewater Master Plan 
Oak Lodge Water Services | 6-21 
 

Table 6-10: Tertiary Filtration Design Criteria 

Parameter Value 

Design year 2052 

Startup year 2025 

Maximum Influent TSS 35 mg/L 

Maximum Effluent TSS 5.0 mg/L 

Design flows (mgd)  

Annual average (1 train in service) 3.5 

Max month (1 train in service) 6.7 

Peak hour (3 trains in service) 19.4 

Filtration rate 5 gpm/sf 
 

The following alternatives were considered for tertiary treatment and are summarized in more 
detail in the October 2022 workshop slides in Appendix J. 

1. Disk filters 
2. Downflow (granular media) filters 
3. Membrane filters 
4. Upflow filters 
5. Iron-coated sand filters 
6. Ballasted/chemical clarifiers 
7. Compressible media filters 

 

6.6.1.4.1 Alternatives Screening Analysis 

Each of the alternatives were initially evaluated for shortlisting based on whether they would fit 
in 1) the available site footprint (see Figure 6-6), and 2) the available hydraulic profile allocated 
for tertiary filters in the 2012 WWTP upgrades. 
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Figure 6-6: Site Footprint Allocated for Future Tertiary Filters 

(From OLWS June 2022 Online Community Conversation) 

The hydraulic profile in the 2012 record drawings specifically stated that the design had 
considered disk filters in the hydraulic profile, as shown in Figure 6-7. Approximately 3.5 ft of 
available head loss is available in the hydraulic profile; the note is clarifying that 2 ft was 
assumed in the original hydraulic calculations. 

  

 
Figure 6-7: 2012 Record Drawings Showing Hydraulic Profile Assumptions for Future Tertiary Filters 
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A review of the alternatives considering only whether they would fit onsite and within the 
hydraulic profile revealed that disk filters were by far the most viable alternative, as summarized 
in Table 6-11. 

Table 6-11: Tertiary Filter Alternatives - Site Footprint and Hydraulic Profile Evaluation 

Alternatives Will it fit onsite? Will it fit in the hydraulic profile? 
(Or will additional pumping be necessary?) 

Disk filters   
Downflow (granular media) filters ? Ꭓ 

Membrane filters ? Ꭓ 

Upflow filters ? Ꭓ 

Iron-coated sand filter (BluePro®) Ꭓ Ꭓ 

Ballasted/chemical clarifiers Ꭓ ? 
Compressible media filters ? Ꭓ 

The accommodations required to fit the alternatives other than disk filters heavily influenced the 
initial scoring for shortlisting, as shown in Table 6-12. The scoring exercise resulted in disk 
filters being the only shortlisted alternative. Accordingly, a life cycle cost evaluation was not 
performed, and disk filters were selected for detailed evaluation. 
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Table 6-12: Tertiary Filtration Alternatives Screening 

Criteria Disk Filters 

Granular Media Filters Membrane Filters Iron-coated sand filter (BluePro®) Ballasted/ chemical Clarifiers Compressible media filters 

Downflow Upflow     

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 

TOTAL 26 19 19 14 13 12 17 
Note: Numerical scores were decided relative to other alternatives considered, where 1 = Least beneficial to OLWS, and 3 = Most beneficial to OLWS.  
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6.6.1.4.2 Tertiary Filtration Recommended Alternative 

The detailed evaluation of disk filters focused on equipment from the following manufacturers: 

 Aqua Aerobic – cloth media (outside-in flow pattern) 
 Veolia – woven fabric media (inside-out flow pattern) 
 Nuove Energie – stainless steel mesh media (inside-out flow pattern) 

Table 6-13 presents a summary of the proposed equipment from each manufacturer based on 
the OLWS design criteria. 

Table 6-13: Summary of Proposed Disk Filter Equipment 

Manufacturer Aqua Aerobic Veolia 
Nuove Energie 
(Aggressive) 

Nuove Energie 
(Conservative) 

Equipment Cost $1.57 M $1.42 M $1.13 M $2.00 M 
Pore Size 10 micron 10 micron 20 micron  

Hyd Loading Rate at ADF (gpm/sf) 3.23 2.56 5.5 1  

Hyd Loading Rate at PHF (gpm/sf) 5.96 1 4.73 10.2 1 4.8 
# of Units 3 3 3 

(DOES NOT FIT 
IN AVAILABLE 
FOOTPRINT) 

Total No. of Disks 42 66 Not reported 
Total Filter Area per Unit 753 1,463 441 
Total Filter Area 2,260 4,389 1324 
Submerged Filter Area 2,260 2,847 1321 
Disk Material Cloth Woven fabric 316 SST mesh 
Tank Material Painted steel 304 SST 304 SST 
Shaft Material 304 SST 304 SST 304 SST 
Max Headloss (ft) 3.06 2.18 2.20 
Height (ft) 12 8.2 7.6 
Dry Weight (lbs) per Unit 17,000 11,244 13,200 
Wet Weight (lbs) per Unit 75,000 40,785 45,100 
Drive Motor HP 2 1.5 3 
Backwash pump HP 2 20 15 
Power Consumption (kWh/d) 114 134 69 
Backwash Flow (% of INF) 1%-3% 1.6% 1.5% 

1. Exceeds design criterion of 5 gpm/sf.  
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All the disk filter equipment alternatives are modular, packaged systems with their own steel 
tanks and control systems for backwash and performance monitoring. Aqua Aerobic and Veolia 
are reputable manufacturers with multiple similar installations in the Pacific Northwest. Although 
Aqua Aerobic’s proposal exceeds the 5 gpm/sf design criteria at peak hour flow, the offering is 
close enough to keep in consideration during preliminary design. Further refinement of the 
design criteria and equipment scope of supply during design may allow increased competition 
between Veolia and Aqua Aerobic, as well as other manufacturers of similar equipment. 

Nuove Energie provided two proposals, but the only one that was potentially viable and 
competitive with Aqua Aerobic and Veolia (the “aggressive” offering shown in Table 6-13) did 
not meet the design criteria for hydraulic loading rate or pore size. Therefore, their equipment 
would be more susceptible to solids pass-through during peak flow events. In addition, there are 
very few similar installations of this equipment in the Pacific Northwest for operational evaluation 
and comparison to the other equipment alternatives. Accordingly, Nuove Energie is not likely to 
be considered further during preliminary design. 

The Tertiary Filtration project will be selected for early implementation following completion of 
the WWMP due to regulatory drivers. Accordingly, additional details were developed for the 
project concept to provide greater refinement on anticipated cost. 

A conceptual layout for the Tertiary Filtration Facility based on the Veolia disk filter proposal is 
presented in Figure 6-8 and Figure 6-9. 
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Figure 6-8: Tertiary Filtration Facility Conceptual Layout - Plan View 
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Figure 6-9: Tertiary Filtration Facility Conceptual Layout - Section View 

The opinion of probable construction cost (OPCC) for the Tertiary Filtration Facility is 
considered to be an AACE Class 4 estimate due to the additional level of detail for this project. 
The accuracy range is -30% to +50%, and included the following assumptions: 

 The new structure will include additional storage volume for treated effluent (3W) in a 
subgrade tank to resolve issues with insufficient 3W supply for WWPT uses during low 
flows. 

 The foundation and operating floor of the building will be cast-in-place concrete. 
 The superstructure will be a steel frame and masonry building. 
 A 10-ton bridge crane will be provided for maintaining the filters. 
 The filter room will be heated only with no air conditioning. 
 An interior electrical room will be provided with air conditioning to mitigate the heat load 

from the electrical equipment. 
 The subgrade conditions are unknown; no support piles, rock anchors, or other 

geotechnical features are included under the structure. 
 No modifications to existing yard piping are required, other than connections to new 

piping. 
 Costs escalated to midpoint of construction (October 2024). 
 Includes 40% design level contingency. 

Design for the Tertiary Filtration Facility is anticipated to begin in 2023, with construction 
occurring in 2024 and 2025. Table 6-14 presents the anticipated project costs. 
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Table 6-14: Anticipated Project Costs - Tertiary Filtration Facility 

Description Value 

OPCC $ 10.2 M 

Accuracy Range - 30% to + 50% 

Estimated Design Fees $1.0 M 

Estimated Construction Management Fees $0.5 M 

TOTAL PROJECT COST $11.7 M 
 

6.6.2 Solids Stream 
This section summarizes the alternatives considered for solids handling system improvements.  

6.6.2.1 Current System Operation 

The current solids handling system consists of four aerobic digesters and thickening and 
dewatering equipment. Aerobic Digesters 1 and 2 (previously interchange bioreactor (IBR) tanks 
associated with the Cannibal system that is no longer used at the OLWS WWTP) were 
constructed in 2012. Aerobic Digesters 3 and 4, which operate in series with Digesters 1 and 2, 
were constructed in 1995. A Solids Handling Building (SHB) was constructed in 2002 and 
includes a GBT, BFP, and all other appurtenant equipment. The layout of the existing solids 
handling system is shown in Figure 6-10.  

Currently, OLWS sends WAS to Digesters 1 and/or 2 and then onto Digesters 3 and 4 to meet 
the time and temperature criteria and the volatile solids reduction needed to meet Class B 
biosolids regulatory requirements. Solids are pumped from Digester 4 to the BFP at a 
concentration of approximately 1.5 to 2 percent solids. Liquid polymer is used to help dewater 
the solids to approximately 14 to 17 percent solids. The dewatered solids are conveyed to a 
dump truck outside the SHB and hauled to an onsite covered storage shed as shown on Figure 
6-10. A contract hauler then picks up biosolids 1 to 2 times per week and hauls them to Madison 
Farms in Echo, Oregon, for land application.  
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Figure 6-10: Existing Solids Handling Facilities 
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6.6.2.2 Biosolids Handling and End Use Alternatives 

Alternatives for biosolids handling and end use were presented during the September 28, 2022, 
workshop. The minutes and presentation from the September workshop are included in 
Appendix J of the WWMP. The alternatives with their initial screening criteria are summarized in 
Table 6-15.  

Although Alternative 1, which consists of continuing to transport and store biosolids in an 
existing onsite storage shed, scored slightly higher than Alternative 2, which includes a drive 
under storage hopper, it is the preference of OLWS to have a drive under storage hopper for 
ease of biosolids storage and loading for contract hauling. Therefore, all the alternatives 
developed for the solids handling facilities include a drive under storage hopper. 

The initial screening for thermal drying to produce Class A biosolids scored low and was not 
incorporated in the solids handling facility alternatives, but future regulatory changes for 
biosolids recycling could trigger reconsideration. 

6.6.2.3 Solids Handling Alternatives 

Alternatives for replacement and reconfiguration of the Solids Handling system were evaluated 
with consideration of future regulatory drivers, potential cost savings, and aging equipment. The 
alternatives were evaluated based on the aerobic digestion design criteria presented in Table 
6-16. 

The current Biosolids Management Plan indicates OLWS gets a credit for running the digesters 
in series, resulting in a lower required HRT. However, for purposes of this WWMP, it was 
assumed the full hydraulic residence time (HRT) of 40 days at 20 degrees Celsius (°C) will need 
to be met as indicated in Table 6-16. It was also assumed there will be three digesters in service 
with one on standby for redundancy (assumes only one of Digesters 1 and 2 would be in 
operation) and that WAS flow combined with tertiary filter backwash flow would be thickened to 
at least 2% solids prior to being sent to the digesters.  

Additionally, the alternatives assume there will be two new blowers dedicated to Digesters 1 and 
2 and two for Digesters 3 and 4. They would be sized such that there would be one duty and 
one standby blower for each pair of digesters. 

The digester volume and blower capacities provided in Table 6-16 are based on estimated 
solids production for the SND alternative for secondary treatment as described in 
Section 6.6.1.2.5. Solids from addition of a tertiary treatment system as described in the 
previous section are also taken into consideration. Future evaluation would be needed following 
any upgrades to the secondary treatment system to determine the actual solids loading, 
necessary digester volume, and aeration capacity needed.
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Table 6-15: Biosolids Handling and End Use Alternatives 

Criteria Alternative 1 - Continue to produce/store Class B biosolids 
in onsite storage shed with contract hauling to land application 

Alternative 2 - New drive under storage hopper with 
contract hauling of Class B biosolids to land application 

Alternative 3 - 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 

TOTAL 24 23 17 
Note: Numerical scores were decided relative to other alternatives considered, where 1 = Least beneficial to OLWS, and 3 = Most beneficial to OLWS. 
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Table 6-16: Aerobic Digestion Design Criteria 

Parameter Value 

Design year 2052 

Startup year 2037 

Digesters in service 3 duty/1 Standby 

HRT 1 40 days at 20 °C 

Max month WAS production2  

 Solids load (lb/day) 4,200 

 Flow (gpm) 39 

Tertiary filter backwash solids3  

 Solids load (lb/day) 1,000 

Solids Load (lb/day)3 5,210 

Digester Volume (gal)  

 Existing Digesters 1 & 2, ea 430,000 

 New Digesters 3 & 4, ea 375,000 

Max. TWAS flow to digesters4 (gpm) 20.6 

Blower capacity, ea (scfm)5  

 Digesters 1 & 2 2,500 

 Digesters 3 & 4 2,200 
1 HRT required to meet pathogen reduction requirements for Class B biosolids, 40 CFR Part 503 and OAR 340-050. Does not 

assume any credit is given for operating digesters in series. 
2 Assumes SND alternative is implemented for secondary treatment. 
3 Includes chemical sludge and TSS removed from tertiary filters. 
4 Assumes TWAS includes thickened solids from WAS and tertiary filter backwash combined and is 2% solids. This is the maximum 

flow that can be sent to the digesters to maintain a 40-day HRT given the digester volumes provided. 
5 Blower capacity calculations assume two blowers dedicated to each pair of digesters with one duty and one standby. Assumes   

additional mechanical mixing for the digesters. 

The following alternatives for the overall solids handling system were considered and are 
summarized in more detail in the October and November 2022 workshop slides in Appendix J: 

1. North Solids Handling Facility and Expansion of the Rectangular Digesters 
2. South Solids Handling Facility and Expansion of the Rectangular Digesters 
3. South Solids Handling Facility and New North Circular Digesters 

Each of the alternatives listed above would include a new SHB with all new redundant 
thickening and dewatering units, thickened waste activated sludge (TWAS) and digested sludge 
(DS) pumps, polymer equipment, odor control equipment, an electrical room, drive under solids 
storage hopper, and other appurtenant equipment.  
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For Alternative 1, the new SHB would be located where the existing SHB and Digesters 3 and 4 
are in the northeast corner of the plant. For Alternatives 2 and 3, the new SHB would be located 
south of existing Digesters 1 and 2 in an area that is currently not part of the plant. It is property 
owned by OLWS but currently outside of the fenced plant property and available for public 
access. The public access area is shown in Figure 6-10, and can be seen in the aerial view in 
Figure 2-5. 

The three alternatives also include two new aerobic digesters to replace existing Digesters 3 
and 4, which were constructed in 1995 and will be nearing the end of their useful life. Those 
new digesters would either be located east of existing Digesters 1 and 2 for Alternatives 1 and 
2, or in the vicinity of the existing SHB for Alternative 3.  

6.6.2.3.1 Solids Processing Equipment Alternatives 

Alternatives for solids digestion were presented during the September 28, 2022, workshop and 
additional information is included in Appendix J. Those alternatives, with their initial screening 
criteria, are summarized in Table 6-17. The overall solids handling system alternatives that are 
described in the following section include variations of all three of the digestion alternatives 
presented in in Table 6-17. Alternative 1, which consists of replacing Digesters 3 and 4 in their 
current location, scored the highest overall mainly due to criteria related to footprint and future 
expansion and construction. However, it scored lowest for operability and maintainability.  

Alternatives for solids thickening and dewatering equipment were also presented at the 
September workshop and are summarized in Table 6-18 and Table 6-19.  

Based upon the criteria listed and information available at the time of evaluation, rotary drum 
thickeners (RDTs) and BFPs scored the highest for thickening and dewatering equipment, 
respectively. Future evaluation is recommended as equipment and needs of the WWTP are 
likely to change prior to design of a new solids handling facility.  

Figure 6-11 provides a process schematic for the proposed solids handling system. 

 

Figure 6-11: Proposed Solids Handling Process Flow Schematic  
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Table 6-17: Digestion Alternatives 

Criteria 
Alternative 1 - Replace Digesters 3 & 4 in current 
location and refurbish Digesters 1 & 2 and make 
necessary aeration and pump improvements 

Alternative 2 - Construct two new digesters 
east of Digesters 1 & 2 and utilize Digester 3 
& 4 area for new SHB 

Alternative 3 - Replace Digesters 3 & 4 to the 
east and refurbish Digesters 1 & 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 

TOTAL 24 20 22 
Note: Numerical scores were decided relative to other alternatives considered, where 1 = Least beneficial to OLWS, and 3 = Most beneficial to OLWS. 
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Table 6-18: Thickening Equipment Alternatives 

Criteria Gravity Belt 
Thickeners 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 

TOTAL 23 17 25 
Note: Numerical scores are relative to other alternatives considered, where 1 = Least beneficial to OLWS, and 3 = Most beneficial.  

Table 6-19: Dewatering Equipment Alternatives 

Criteria Belt Filter 
Presses Centrifuges Screw Presses 

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 

TOTAL 24 19 20 
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Table 6-20 provides preliminary design criteria for the thickening and dewatering equipment 
based on solids calculations completed at the time this WWMP was prepared, assuming the 
SND alternative for secondary treatment and addition of tertiary treatment. 

Table 6-20: Thickening and Dewatering Equipment Design Criteria 

Parameter Value 

Design year 2052 

Startup year 2037 

Rotary Drum Thickeners 1 duty/1 Standby 

Max. Day RDT Feed1 (lb/hr) 256 

Max. Day RDT Flow1 (gpm) 333 

Belt Filter Presses 1 duty/1 Standby 

Max. Month Feed2 (lb/hr) 600 

Max. Month Flow2 (gpm) 82 
1 Assumes RDT is operated continuously, 24 hours per day, 7 days per week.  
2 Assume BFP is operated 6 hours per day, 7 days per week. 
 

6.6.2.3.2 Solids Handling System Alternatives Analysis 

Three alternatives for replacing and reconfiguring the existing solids handling system, including 
biosolids handling and end use, were developed and evaluated. Based upon the initial 
thickening and dewatering equipment screenings presented in Table 6-18 and Table 6-19, 
RDTs and BFPs were used in the evaluation for each of the three alternatives. As mentioned 
above, variations of the digester alternatives presented in Table 6-17 are used in each of the 
three alternatives described in further detail below.  
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Alternative 1 – New North Solids Handling Facility and Expansion of the Rectangular 
Digesters 

For this alternative, the existing SHB and circular aerobic digesters located at the northeast 
corner of the WWTP would be demolished. Two new rectangular digesters would be 
constructed east of existing Digesters 1 and 2 and a new SHB would be constructed in the 
location of the existing SHB and circular digesters. The new SHB would be larger than the 
existing to house a second thickening and dewatering unit for redundancy and to house all the 
pumps and other appurtenant equipment needed.  

A drive under storage hopper would be constructed south of the building to store dewatered 
solids conveyed from the BFPs. A contract hauler would drive under the hopper to load 
biosolids for transport for land application.  

Figure 6-12 provides a conceptual layout of the layout for Alternative 1. The blue arrows indicate 
the proposed truck route for the contract hauler. OLWS operations staff have indicated this 
route would likely not be possible for the size of truck used. Construction of this alternative 
would require temporary dewatering and thickening facilities during the construction of the SHB 
after new Digesters 3 and 4 are constructed. 
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Figure 6-12: Alternative 1 - North Solids Handling Facility and Expansion of Rectangular Digesters 
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Alternative 2 – South Solids Handling Facility and Expansion of the Rectangular Digesters 

For this alternative, the existing SHB and circular aerobic digesters located at the northeast 
corner of the WWTP would be demolished. Two new rectangular digesters would be 
constructed east of existing Digesters 1 and 2 and a new SHB would be constructed south of 
the digesters in an area that is owned by OLWS but currently outside of the fenced plant 
property and used for public access.  

Similar to Alternative 1, the new SHB would be larger than the existing to house a second 
thickening and dewatering unit for redundancy and to house all the pumps and other 
appurtenant equipment needed. A drive through storage hopper and truck loading area would 
be constructed as part of the SHB on the north end. A new entrance road would be constructed 
on the east side of the WWTP connecting to SE Fair Oaks Drive to provide access for biosolids 
contract hauling trucks.  

Figure 6-13 provides a conceptual layout of the layout for Alternative 2. The blue arrows indicate 
the proposed truck route. Temporary dewatering and thickening facilities would not be needed 
during construction of this alternative because the equipment in the existing SHB can remain 
operational until the new SHB is constructed and the equipment brought online.  
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Figure 6-13: Alternative 2 - South Solids Handling Facility and Expansion of Rectangular Digesters 
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Alternative 3 – South Solids Handling Facility and New North Circular Digesters 

For this alternative, the existing SHB and Digesters 3 and 4 located at the northeast corner of 
the WWTP would be demolished, and two new circular digesters with a solids mixing and 
pumping facility would be constructed in that location. Like Alternative 2, a new SHB would be 
constructed south of existing Digesters 1 and 2 in an area that is currently outside of the fenced 
plant property and being used for public access. The new SHB would house a second 
thickening and dewatering unit for redundancy and any other appurtenant equipment needed, 
and a drive through storage hopper and truck loading area would be constructed as part of the 
SHB on the north end. A new entrance road would be constructed on the east side of the 
WWTP connecting to SE Fair Oaks Drive to provide access for biosolids contract hauling trucks.  

Figure 6-14 provides a conceptual layout of the layout for Alternative 3. The blue arrows indicate 
the proposed truck route. Temporary dewatering and thickening facilities may not be needed 
during construction of this alternative because the new SHB can be constructed and brought 
online prior to the existing building being demolished. For purposes of the cost estimate for this 
alternative, it was assumed that temporary facilities are not needed. 
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Figure 6-14: Alternative 3 - South Solids Handling Facility and North Circular Digesters 
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6.6.2.3.3 Solids Handling System Alternatives Cost Analysis 

Class 5, conceptual level construction cost estimates were completed for the three alternatives. 
As described in Section 6.5, the OPCC have an accuracy level of -50 to +100 percent. As 
indicated in Table 6-21, the costs for all three alternatives are essentially the same; thus, cost 
does not really provide a differentiator between the alternatives and will not be a large factor in 
alternative selection. Other factors. such as truck access, ability to expand into the current 
public access area, constructability, and ease of operation and maintenance will have a much 
larger impact on alternative selection. 

Table 6-21: Solids Handling System Alternative Cost Estimate 

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

1 $59,402,000 $29,701,0001 $14,850,500 
2 $58,772,000 $29,386,000 $14,693,000 
3 $58,350,000 $29,175,000 $14,587,500 
1Costs for temporary thickening and dewatering facilities were included in Alternative 1 

6.6.2.3.4 Recommended Alternative 

Because the OPCC for the three alternatives are approximately equal, capital cost is not a 
significant factor in alternative selection. Other factors, such as truck access, constructability, 
ease of operation and maintenance, and the ability to be able to expand into the current public 
access area south of Digesters 1 and 2 have a more significant impact on alternative selection. 

Table 6-22 presents a comparison of the advantages and disadvantages of each alternative 
taking these factors into account. As outlined in the table, Alternatives 2 and 3 would have the 
better truck access.  

All three alternatives will have their own constructability issues and require extensive demolition 
and construction of new facilities; however, Alternative 1 would require temporary dewatering 
and thickening facilities during construction and Alternative 3 would require extensive yard 
piping placement through a very congested area between the Secondary Clarifiers and 
Digesters 1 and 2. 

The initial response from OLWS during the October 26, 2022, workshop was that Alternative 2 
seemed most desirable; it is the preferred alternative. This alternative will be incorporated into 
the CIP included in Chapter 7.0.  
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Table 6-22: Solids Handling System Alternatives Comparison 

Alternative Advantages Disadvantages 

1 

Would make use of the 
existing WWTP site and not 
require expansion outside of 
the current fenced plant 
property. 

Truck access for solids pickup could be 
challenging at the far north side of the WWTP. 
Temporary dewatering and thickening facilities 
would be needed for many months during demo 
of the existing SHB and construction of a new 
one. 

2 

Truck access to the solids 
loading bay as part of the new 
SHB would be easier and 
more accessible. 

Expansion into the public access area south of 
Digesters 1 & 2 may require permitting and 
community acceptance. 

3 

Truck access to the solids 
loading bay as part of the new 
SHB would be easier and 
more accessible. 

Expansion into the public access area south of 
Digesters 1 & 2 may require permitting and 
community acceptance 
Would require extensive yard piping through a 
likely congested area to pump digested sludge 
from new Digesters 3 & 4 to the new building. 

 

6.6.3 Support Systems 
Support systems at the WWTP include the 3W disinfection system, 3W pumps, odor control 
systems for the ILS/Plant Drain PS, Headworks Building, Aerobic Digesters 1 and 2, and the 
SHB, and the outfall. WWTP personnel requested additional storage volume for the 3W pumps 
due to capacity shortages during low influent flows, so this additional volume will be 
incorporated into the Tertiary Treatment Project. 

The other processes were determined to be operating as intended, so alternatives for 
replacement were not considered in the WWMP. Opportunities for optimization, O&M cost 
savings, and maintenance costs associated with these facilities have been documented in the 
Condition Assessment section and quantified in the CIP. Replacement of equipment based on 
projected service life age is also addressed in the CIP. 

6.6.4 Outfall 
Ballard Marine Construction performed an inspection and prepared the Oak Lodge Outfall 
Inspection Report dated October 28, 2020.  The report indicates that the secondary diffusers 
were all in good condition and in no need of repair.  However, the report also notes that the area 
had an accumulation of heavy timber and debris.  The inspection team also located the primary 
diffusers further offshore.  These diffusers were found to be in good condition requiring little to 
no repair. 
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The current NPDES permit requires that an outfall inspection be performed once every permit 
cycle with a report documenting the findings.  The permit requires that the next report be 
submitted by December 15, 2026, in the fourth year of the permit. 
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7.0 Capital Improvement Plan 
 

 This chapter summarizes the identified improvement projects 

that address hydraulic capacity deficiencies, condition of aging 

infrastructure, and improvements anticipated to meet future 

regulations for the wastewater system. A recommended 

wastewater Capital Improvement Plan (CIP) is provided 

summarizing anticipated projects over the thirty-year planning 

horizon that includes a schedule for implementation and the 

anticipated costs. The following sections describe the 

methodology for estimating project costs and prioritization, a 

recommended implementation plan, brief descriptions of 

individual projects and plans, and a recommendation for 

financing through customer rates and system development 

charges.  

  

IN  TH I S  S ECT ION 

• Methodology 

• Recommended Capital 
Improvement Plan 

• Capital Improvement Projects 

• Funding and Financing 

• CIP Summary 

 
PREP AR ED B Y :  
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7.1 CIP Development Methodology 
The following sections describe the basis and assumptions used to develop cost estimates for 
recommended projects, estimate system development charge (SDC) eligible costs, and the 
criteria used to prioritize individual projects within the CIP. 

7.1.1 Cost Estimating Basics and Assumptions 
An engineering opinion of probable construction costs (estimate) has been developed for each 
of the improvement projects identified in previous chapters. Project definitions and associated 
costs presented in this CIP are conceptual in nature due to the limited design information that is 
available at this stage of project planning. For pipeline replacement projects, OLWS GIS data 
was used to estimate quantities for pipeline length, depth, manholes, service laterals, and 
pavement restoration. The scope of work for non-pipeline projects and studies were 
approximated based on equipment and/or facility size and comparison with similar replacement 
projects. As each project progresses into design and construction, the associated costs may 
vary as project-specific requirements are identified. 

All estimates provided in this chapter were prepared in accordance with a Class 5 Opinion of 
Probable Construction Costs as defined by the Association for the Advancement of Cost 
Engineering. A Class 5 estimate is appropriate for projects that have been developed to a 
conceptual level only. The purpose of a Class 5 Estimate is to provide a cost that can be used in 
budgetary planning. The expected range in accuracy of a Class 5 estimate is from -50 percent 
low and +100 percent high and is typically developed through analogy to costs from similar 
construction, judgment, and parametric models. These cost estimates are based on unit costs 
developed using a combination of data from RS Means CostWorks® and recent bids, 
experience with similar projects, and foreseeable regulatory requirements. Costs are tied to an 
Engineering News Record (ENR) Seattle Construction Cost Index (CCI) of 15202.68 for 
November 2022. The ENR CCI can be used to adjust projected future costs based on monthly 
updates to the CCI.   

The Class 5 estimate for each project includes an allowance for “soft costs” and for contingency.  
The “soft costs” are the portion a project’s total cost required to plan, design, and manage each 
project through construction and are estimated at the planning level using a percentage markup 
applied to the estimated construction cost. The contingency allowance accounts for aspects of 
the work that are currently unknown and that cannot be reasonably identified at the conceptual 
phase. The contingency allowance is also estimated at the planning level using a percentage 
markup, which can be reduced as the project is better understood through detailed design. 
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Adjustments to each project estimate were made using the following markups: 

 A 30 percent markup of the itemized construction sub-total was added to account for 
construction contingency and unforeseen work items 

 A 30 percent markup of the total construction cost including contingency was added to 
account for project development services including project administration, planning, 
alternatives analysis, engineering design, surveying, permitting, construction 
administration, inspection, materials testing, etc. 

Detailed cost estimates for each project are included in Appendix K. 

7.1.2 System Development Charges 
ORS 223.297 to 223.314 authorize OLWS to establish SDCs to recover a fair share of the cost 
of existing and planned facilities that provide capacity to serve future growth. The SDC is a one-
time fee on new development that is paid prior to connection to the wastewater collection 
system. 

To calculate a defensible SDC for the OLWS wastewater system, three elements of costs can 
be recovered improvement, reimbursement, and administrative costs. Improvement costs 
include those portions of future costs that will provide increased capacity that could serve new 
connections. Reimbursement costs include the eligible costs for existing facilities associated 
with the unused capacity that could benefit new connections. Administrative costs include the 
annual expenses associated with managing and administering the SDC program. The total 
eligible costs are divided by the number of EDUs of anticipated growth in the OLWS wastewater 
service area through 2052 to determine the cost per EDU.  

An SDC study is being prepared by FCS group outside of this master plan. This study will 
outline the methodology for developing the SDCs and will determine the percentage of SDC 
eligibility for each of the projects identified within this WWMP. 

7.1.3 Project Scheduling and Prioritization 
In addition to developing a cost estimate for each project and determining the SDC eligible 
costs, the timing of each project was considered. Timing was determined using a prioritization 
matrix for each type of project (collection system, treatment plant, and planning). The list of 
projects within each type were prioritized independently of the other project types. Projects with 
the highest scores using the prioritization matrix were given the highest priority and included in 
earlier fiscal years.  

The prioritization matrix scoring criteria and weighting is included in Table 7-1. 



  7.0 Capital Improvement Plan 
 

Wastewater Master Plan 
Oak Lodge Water Services | 7-4 

 

Table 7-1: Prioritization Matrix Criteria and Weights 
 

Objective Scoring 
Factor 

Criteria  
5 

Criteria 
4 

Criteria 
3 

Criteria 
2 

Criteria 
1 

Questions 

Asset Criticality and 
Condition 4.00 Extreme risk; Very likely failure 

with severe consequences 

High risk; Poor condition asset 
with moderate to high 
consequences or fair condition 
asset with severe consequences 

Moderate risk; Fair to poor 
condition with moderate 
consequences or fair 
condition with high 
consequences 

Low risk; Better than fair 
condition and/or low 
consequences 

New asset 

• What is the risk of failure? (Risk = Likelihood 
x Consequences)  

• What is the asset condition? 
• Is it critical infrastructure? 

Customer Criticality 2.00 Low Cost/High benefit High Cost/High Benefit Low Cost/Low Benefit High Cost/Low Benefit   
• Level of importance based on cost per 

customer benefit 

Regulatory 
Mandates 3.00 

Required by existing 
regulations; Severe penalty for 
noncompliance 

Required by pending regulations; 
Severe penalty for noncompliance 

Required by existing or 
pending regulations; 
Moderate penalty 

Required by existing or 
pending regulations; 
Minor penalty 

No regulatory 
requirement 

• Is the project required to meet existing or 
pending regulations? 

Relationship to 
Other Projects/ 
Coordination 

2.00 

Required for the delivery of 
other concurrent or subsequent 
projects and/or greatly 
improves efficiency when 
delivered in conjunction with 
other projects 

Opportunity exists for efficient 
packaging and economies of 
scale when combined with other 
projects 

Neutral effect on other 
projects 

May hinder the efficient 
delivery of concurrent or 
future projects 

Prevents execution 
of other projects 
and/or requires 
other projects to be 
completed prior to 
delivery 

• Will this project enable coordination and 
economy of scale when bundled with 
concurrent or adjacent projects? 

• Do other projects depend on the completion 
of this project?  

• Does it depend on completion of others? 

Leverages Outside 
Funding 1.00 

External funding assured and 
Board has ability to provide any 
required match 

External and match funding likely 
available 

External and match funding 
possible 

Slim chance at external 
funding and/or limited 
by ability to match 
external funds 

No opportunity to 
leverage external 
funds 

• Is external funding available for this project?  
• Do we have available funding resources to 

provide required match? 

Level of Service 2.00 
Significantly improves or 
expands existing level of 
service 

Improves level of service and/or 
required to prevent noticeable 
drop in level of service 

Preserves existing level of 
service 

Neutral impact on level 
of service 

Negative impact on 
level of service 

• Will this investment preserve or increase 
customer service to our citizens? 

OLWS Board Goals 
and Adopted Plans 2.50 

Project specifically called for in 
Board Goals and master plan 
documents 

Project specifically required by a 
Board Goal or planning document 
or measurably boosts the 
achievement of multiple adopted 
goals and objectives 

Project generally aids in 
execution of Board Goals 
and master plan objectives 

No impact on Board 
goals and plans 

Negatively impacts 
achievement of 
Board goals and/or 
policies 

• Is the project identified in Board Goals, Utility 
Master Plans, or other planning documents?  

• Does it help achieve policy aims of the 
Board? 

Public Interest 1.00 

Project will have a significant 
positive impact on public 
opinion and political 
environment OR prevent major 
negative impacts if project is 
not addressed in the short term 

Project will have a noticeable 
impact on public opinion and 
political environment OR address 
issues likely to escalate in the 
public arena 

Project has potential for 
significant public opinion or 
political impacts OR could 
prevent long-standing minor 
issues from escalating in 
the public arena 

Project has minor 
impact on public opinion 
and political 
environment 

Minimal public 
awareness or 
change in political 
environment due to 
project 

• Is the Issue politically charged? Is there high 
public awareness of this issue. 

Operation & 
Maintenance (O&M) 
Effectiveness/ 
Efficiency 

2.50 
Project will measurably result in 
least life cycle cost for assets 
involved 

Project will result in measurable 
improvements in O&M efficiency 

Project will marginally 
improve operational 
efficiency 

Neutral impact on O&M Negative impact on 
O&M 

• Will this project enhance our O&M 
effectiveness and efficiency?  

• Will operations costs be minimized? 
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7.2 Recommended Capital Improvement Plan 
Using the scheduling, prioritization and cost estimating methodology described in the previous 
sections, a plan was developed to project the annual capital spending required to address 
deficiencies within the wastewater collection system and water reclamation facility over the 
30-year planning period. Project timing was adjusted to keep the annual spending projections as 
consistent as possible to minimize spikes in spending from year to year. A detailed spending 
plan is provided for the initial 10 years through fiscal year 2032. The recommended year for 
implementing each improvement was established using the methodology described in 
Section 7.1.3 above. Some projects were separated into multiple phases across two or more 
fiscal years to keep the annual average capital spending as consistent as possible. Projects that 
are lower priority or that are anticipated to occur beyond 2032 are not assigned to a specific 
year but are collectively allocated for spending in fiscal years 2033 through 2052. The 
recommended CIP plan is provided in Table 7-2, Table 7-3, Table 7-4, and Table 7-5. 

A total of approximately $159.9M in capital improvements was identified. $88.4M of this was 
identified for the wastewater collection system, $69.2M for the WWTP, and $2.2M for planning 
work. It is important to note that although the collections and treatment projects are listed 
separately, they are not mutually exclusive. For example, if RDII reduction projects listed for the 
collections system are deferred or eliminated, assumptions of a constant volume of RDII 
through 2052 at the WWTP will no longer be valid and the sizing and timing of WWTP projects 
would likely be impacted. 

In current dollars, the average annual capital spending would be $5.3M per year over the 
30-year planning period and $8.0M per year over the first 10 years. Average annual spending 
exceeds the current FY23-FY28 budget, which averages $3.3M in wastewater CIP annual 
spending during the 6-year period.  

7.3 Capital Improvement Projects 
The following sections provide a brief description of each of the prioritized CIP projects including 
collection system projects, treatment plant projects, and planning studies. All CIP projects are 
also identified on a system map provided as a plate in Appendix L.  

7.3.1 Collection System Projects 
A total of 18 collection system projects were identified as part of this wastewater master plan. 
C-1 through C-11 were identified as part of the hydraulic modeling analysis and are described in 
Chapter 5.0. Table 5-16 provides a description of the scope for these projects. The remaining 
projects (C-12 through C-18) are projects previously identified by OLWS outside of the master 
planning process and are included in the current CIP (FY23 – FY28). Annual repair programs 
were extended to continue to provide services beyond FY28. The Trunk Main Capacity (River 
Forest SSO) project was removed from the existing CIP as the deficiencies will be addressed 
through Projects C-1 through C-3 and C-8. Based on conversations with OLWS, additional 
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projects (C-19 and C-20) were added to cover additional lift station rehabilitation work at LS4 
and LS6 that OLWS has planned but is not within their current 6-year CIP. A summary of the 
existing OLWS CIP projects is provided below in Table 7-6. 

It is worth noting that the proposed collection system projects will reduce RDII in the system, 
which will produce energy savings over time by reducing the volume of water that must be 
pumped and treated. Projects included within the FY23-FY28 CIP include lift station 
rehabilitation projects that will include seismic resiliency and standby power elements to 
improve the ability to continue wastewater conveyance during and after unexpected natural 
hazard events, such as earthquakes or large power outages from winter storms.
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Table 7-2. Collection System (C) Capital Improvement Program Implementation 

Project 
ID Description Project 

Rank 

Project Total 
(FY 2023 
Dollars) 

CIP Value in FY23 Dollars 
FY23 FY24 FY25 FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33-52 

1 2 3 4 5 6 7 8 9 10 11-30 
C-1 Lift Station 5 Basin RDII Reduction Pilot 1 $3,021,000 $383,000 $2,638,000                   
C-2 Lift Station 2 Basin RDII Reduction Program 1 $4,954,000   $810,000 $4,144,000                 
C-3 Lift Station 6 Basin RDII Reduction Program 1 $495,000   $75,000 $420,000                 

C-4 Influent Lift Station Basin RDII Reduction 
Program 1 $7,167,000     $1,102,000 $3,033,000 $3,032,000             

C-5 Lift Station 4 Basin RDII Reduction Program 5 $205,000       $41,000 $164,000             
C-6 Lift Station 3 Basin RDII Reduction Program 6 $8,367,000                 $733,000 $7,634,000   
C-7 Annual Condition Rehabilitation 7 $25,658,000                     $25,658,000 
C-8 Trunk Main A Upsizing 13 $11,852,000           $1,185,000 $5,334,000 $5,333,000       
C-9 Trunk Main B Upsizing 13 $10,364,000             $1,036,000 $4,664,000 $4,664,000     
C-10 Trunk Main 2A Upsizing 15 $1,943,000               $194,000 $1,749,000     
C-11 Trunk Main C Upsizing 16 $144,000                 $14,000 $130,000   
C-12 Lift Station 5 Rebuild 8 $160,000 $160,000                     
C-13 Lift Station 2 Construction 10 $1,450,000 $800,000 $650,000                   
C-14 Lateral Repair Program 18 $3,050,000 $50,000 $100,000 $100,000 $100,000 $150,000 $150,000 $100,000 $100,000 $100,000 $100,000 $2,000,000 
C-15 Hillside and Boardman Sewer Line Replacement 17 $1,000,000   $1,000,000                   
C-16 Lift Station 3 Rehabilitation 10 $1,800,000     $200,000 $800,000 $800,000             
C-17 Manhole Repair Program 10 $2,900,000   $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $2,000,000 
C-18 Mainline Repair Program 9 $2,900,000   $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $2,000,000 
C-19 Lift Station 4 Rehabilitation 20 $239,000                 $24,000 $108,000 $107,000 
C-20 Lift Station 6 Rehabilitation 19 $769,000                 $77,000 $346,000 $346,000 
Collection System Project Subtotal   $88,438,000 $1,393,000 $5,473,000 $6,166,000 $4,174,000 $4,346,000 $1,535,000 $6,670,000  $10,491,000  $7,561,000 $8,518,000 $32,111,000 

Note: OLWS’ fiscal year runs from July 1 – June 30. The 2023 fiscal year begins on July 1, 2022. Project costs are rounded to the nearest $1,000. All costs are based on an Engineering News and Review Seattle Construction Cost Index of 15202.68 for November 2022  
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Table 7-3. Treatment (T) Capital Improvement Program Implementation 

Project 
ID Description Project 

Rank 

Project Total 
(FY 2023 
Dollars) 

CIP Value in FY23 Dollars 
FY23 FY24 FY25 FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33-52 

1 2 3 4 5 6 7 8 9 10 11-30 
T-1 Aeration Instrumentation & Controls 2 10 $340,000           $40,000 $300,000         
T-2 Chemical Feed Systems 2 21 $160,000           $20,000 $140,000         
T-3 Replace (2) aeration blowers: K-Turbo to Hybrid PD 4 $460,000   $230,000 $230,000                 
T-4 Replace Aeration Basin Diffusers 2 2 $340,000           $20,000 $150,000       $170,000 
T-5 Replace Mixers 2 18 $1,300,000           $140,000 $1,160,000         
T-6 Replace Internal Mixed Liquor Recycle Piping 2 18 $720,000           $80,000 $320,000 $320,000       
T-7 Replace (3) Internal Mixed Liquor Recycle Pumps 2 18 $240,000           $30,000 $210,000         
T-8 Foam Management / Wasting Facility 27 $170,000           $20,000 $150,000         
T-9 Secondary Clarifier 1 and 2 Rehab  3 $2,580,000   $280,000 $1,200,000 $1,100,000               
T-10 RAS Control Center Refurbishment 9 $1,140,000           $140,000 $1,000,000         

T-11 Aeration Basin Baffle Walls to separate anoxic / 
aerobic 11 $260,000       $30,000 $230,000             

T-12 Tertiary Filtration Facility and Future Media 
Replacement 3 1 $12,300,000 $1,000,000 $6,000,000 $5,000,000                $300,000 

T-13 Digester Blower Design and Replacement 4 $170,000 $85,000     $85,000               
T-14 UV Disinfection Rehabilitation 12 $390,000         $40,000 $350,000           
T-15 UV Disinfection Equipment Replacement 17 $2,090,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $165,000 $1,700,000 
T-16 Influent Lift Station Reconstruction 25 $1,010,000       $110,000 $450,000 $450,000           
T-17 Influent Pump Replacement 28 $200,000                     $200,000 
T-18 3rd screen: multi-rake 1/4" bar screen (or perf plate?) 16 $500,000                     $500,000 
T-19 Improved seals on two existing influent screens 24 $85,000                     $85,000 
T-20 Grit system cover replacement 21 $170,000                     $170,000 
T-21 2012 Screening and Grit Equipment Replacement 21 $2,800,000                     $2,800,000 
T-22 Biofilter Fan Replacement 30 $120,000                     $120,000 
T-23 WWTP Air Piping Inspection 13 $80,000 $80,000                     
T-24 GBT Refurbishment 13 $250,000       $250,000               
T-25 TWAS Pump Replacement 13 $75,000       $75,000               
T-26 Solids Handling Upgrades 4 8 $35,000,000                     $35,000,000 
T-27 W3 Sodium Hypochlorite System Replacement 29 $150,000                 $150,000     
T-28 Secondary Clarifier 3 and 4 Rehab Project 6 $3,700,000                     $3,700,000 

T-29 Ongoing Electrical Equipment Replacement and 
Upgrades 26 $2,315,000 $35,000 $35,000 $35,000 $35,000 $35,000 $500,000 $35,000 $35,000 $35,000 $35,000 $1,500,000 

T-30 Plant Drain Pump Replacement 7 $120,000       $120,000               
Treatment Projects Subtotal  $69,235,000 $1,225,000 $6,570,000 $6,490,000 $1,710,000 $780,000 $1,815,000 $3,490,000 $380,000 $210,000 $200,000 $46,245,000 

Notes:  

1. OLWS’ fiscal year runs from July 1 – June 30. The 2023 fiscal year begins on July 1, 2022. Project costs are rounded to the nearest $1,000. All costs are based on an Engineering News and Review Seattle Construction Cost Index of 15202.68 for November 2022 
2. Secondary Treatment Upgrades (SND/A2O alternative) as described in Section 6 
3. Tertiary Treatment (disk filter alternative) as described in Section 6. Includes future media replacement as recommended by disk filter manufacturers. 
4. Solids Handling Upgrades (independent of a preferred alternative as costs were similar) as described in Section 6. 
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Table 7-4. Planning (P) Capital Improvement Program Implementation 

Project ID Description 
Project 
Rank 

Project Total 
(FY 2023 
Dollars) 

CIP Value in FY23 Dollars 
FY23 FY24 FY25 FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33-52 

1 2 3 4 5 6 7 8 9 10 11-30 
P-1 Wastewater Master Plan Update  $2,220,000     $370,000     $370,000 $1,480,000 
Planning Projects Subtotal    $2,220,000     $370,000     $370,000 $1,480,000 

Note: OLWS’ fiscal year runs from July 1 – June 30. The 2023 fiscal year begins on July 1, 2022. Project costs are rounded to the nearest $1,000. All costs are based on an Engineering News and Review Seattle Construction Cost Index of 15202.68 for November 2022 

 
 

Table 7-5. Capital Improvement Program Implementation Summary 

Project Type 
Project Total 

(FY 2023 
Dollars) 

CIP Value in FY23 Dollars 
FY23 FY24 FY25 FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33-52 

1 2 3 4 5 6 7 8 9 10 11-30 
Collection System Project Subtotal $88,438,000 $1,393,000 $5,473,000 $6,166,000 $4,174,000 $4,346,000 $1,535,000 $6,670,000 $10,491,000 $7,561,000 $8,518,000 $32,111,000 
Treatment Projects Subtotal $69,235,000 $1,225,000 $6,570,000 $6,490,000 $1,710,000 $780,000 $1,815,000 $3,490,000 $380,000 $210,000 $200,000 $46,245,000 
Planning Projects Subtotal $2,220,000         $370,000         $370,000 $1,480,000 
Total   $159,893,000 $2,618,000 $12,043,000 $12,656,000 $6,004,000 $5,496,000 $3,350,000 $10,160,000 $10,871,000 $7,670,000 $8,634,000 $79,383,000 

Note: OLWS’ fiscal year runs from July 1 – June 30. The 2023 fiscal year begins on July 1, 2022. Project costs are rounded to the nearest $1,000. All costs are based on an Engineering News and Review Seattle Construction Cost Index of 15202.68 for November 2022 
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Table 7-6: Projects from Existing Collections CIP  

Project ID Capital Project Description 

C-12 
LS5 Rebuild: Refurbish the existing concrete structure with an anti-
corrosive epoxy lining and replace pumps with submersible non-clog 
designs. 

C-13 
LS2 Construction: Reconstruct the dry well area to a larger wet well with 
submersible non-clog pumps and increase the wet well size. Replace the 
backup generator and improve sound attenuation at the site. 

C-14 
Lateral Repair Program: Repair and replace the public portion of 
wastewater laterals within the right-of-way. Priority will be given to laterals 
allowing inflow and infiltration through breaks and which cause the greatest 
impact to operating budget. 

C-15 
Hillside and Boardman Wastewater Main Replacement: Replace 638 LF 
of 12-inch diameter pipe that has settled. This settlement causes sediment, 
grease, and fats to accumulate in the line which causes field staff to maintain 
this line more often than desired. 

C-16 
LS3 Rehabilitation: Reconstruct the dry well area to a larger wet well with 
submersible non-clog pumps and increase the wet well size. Replace the 
backup generator and improve sound attenuation at the site. 

C-17 
Manhole Repair Program: Rehabilitate manholes identified as having poor 
structural integrity. Projects are identified based on routine system 
monitoring and/or maintenance done by the Field Crews.  

C-18 
Mainline Repair Program: Perform spot repairs where structural or 
inadequate flow conditions exist. Projects are identified based on routine 
system monitoring and/or maintenance done by the Field Crews.  

C-19 
LS4 Rehabilitation: Provide an access driveway to provide vehicle access 
to the wet well and driveway, a new electrical and control kiosk, and new 
electrical and control equipment. 

C-20 
LS6 Rehabilitation: Modify the wet well/dry well configuration to allow for 
liquid storage in both portions. Install submersible non-clog pumps and a 
new valve vault. Upgrade electrical and control kiosk. 

 

7.3.2 Treatment Plant Projects 
A total of 30 treatment system projects were identified as part of this wastewater master plan. 
Some of the recommended projects overlapped with current projects that are in the 2023-2028 
OLWS 6-year CIP and have been modified accordingly.  Although each project was assigned a 
unique prioritization score, the schedule for implementation for some projects can be grouped 
together to reduce costs and improve the ability to design and construct holistically. The highest 
priority project is T-12 which will provide a new tertiary treatment facility to improve reliability in 
meeting new waste discharge permit limits, particularly for TSS. A summary of the existing 
projects is provided below in Table 7-7. 
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Table 7-7: Projects from Existing Treatment CIP  

Project ID Capital Project Description 

T-1,2,4,5,  
6, 7, 8 & 11 

Secondary Treatment Upgrades for SND/A2O: Adding diffusers to increase 
density and improving controls to the existing aeration system, modifying the 
mixed liquor return system, and other improvements will allow the WWTP to 
address capacity constraints and provide the ability to meet potential future 
nutrient discharge limits. 

T-3 Replace Aeration Blowers: Current aeration blower replacement is needed to 
provide reliable operations. This project is in the current OLWS CIP. 

T-9,10 
Rehab Secondary Clarifiers 1 & 2 and RAS Control Center: Recent 
condition assessment conducted by OLWS identified the need to rehab the 
secondary clarifiers. 

T-12 Tertiary Filtration Facility: A new treatment process will improve reliability to 
meet new waste discharge permit limits. 

T-13 Digester Blower Replacement: Current digester blower replacement is 
needed to provide reliable operations. This project is in the current OLWS CIP. 

T-14,15 UV Disinfection Upgrades: Ongoing replacement of UV bulbs and upgrades 
to the flow control gates are necessary. 

T-16,17 ILS Rehab: Pump replacement and other improvements are necessary to 
provide reliable operations.  This project is in the current OLWS CIP.  

T-18,19,20 
21,22 

Headworks Improvements: Upgrades to screen seals in channel, access to 
HeadCell, providing a third mechanical screen, and other improvements at the 
headworks will improve operations. 

T-23 
WWTP Air Piping Inspection: Inspection and identification of necessary 
repairs to the air piping is needed for reliable operations.  This project is in the 
current OLWS CIP. 

T-24,25 GBT and TWAS Refurbishment: A refurbishment of the existing GBT unit and 
replacement of TWAS pumps are necessary to provide reliable operations. 

T-26 
Solids Handling Upgrades: A new solids handling building south of existing 
Digesters 3 & 4 and the replacement of Digesters 1 & 2 will provide improved 
reliability and operations for solids handling. 

T-27 W3 Sodium Hypochlorite Replace: Replacement of the system is needed for 
reliable operations. 

T-28 Secondary Clarifier 3&4 Rehab: Rehabilitation of mechanical elements are 
needed for reliable operations. 

T-29 Ongoing Electrical Upgrades: Plant staff typically replace sensitive electrical 
equipment, such as variable frequency drives, to provide reliable operations. 

T-30 
Plant Drain Lift Station Rehab: Pump replacement and other improvements 
are necessary to provide reliable operations.  This project is in the current 
OLWS CIP. 
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7.3.3 Planning Projects 
WSC recommends an update to the WWMP on an approximate 5-year basis to keep the CIP 
plan refreshed to improve the utility of the wastewater master plan. As time passes from the 
completion of each WWMP update, new regulations may be implemented, system conditions 
gradually deteriorate, and priorities for OLWS can shift. Updating the master plan every 5 years 
also requires less effort than developing a completely new master plan document. Project P-1 
allocates budget every 5 years to provide an update to this wastewater master plan to facilitate 
future CIP development and reflect improvements made within the wastewater system. In 
particular, the next update to the WWMP will be important for assessing the results of the 
proposed RDII reduction projects so that the resulting post-rehab PWWF can be estimated.  
The post-rehab PWWF could change the extents, costs, and timing of trunk capacity upsizing 
and WWTP improvement projects. 

7.4 Staffing Considerations 
Developing the WWMP has shown a need to conduct a detailed staffing analysis to determine 
OLWS’ appropriate level of staff for current and future operations. A description of impacts to 
staffing, particularly operations and maintenance, for both the collections and treatment systems 
are described in the following sections. 

7.4.1 Collections System 
Operations and maintenance staff for the collections system are also responsible for addressing 
the storm water infrastructure in the OLWS service area, and sometimes also support the 
drinking water operations team. As described in Section 2.4 of this WWMP, collections system 
operations staff conduct preventative maintenance and routine inspections of the wastewater 
manholes and mains.  Currently, OLWS relies on outside contractors to complete repairs to the 
collection system. 

The recommended CIP projects and associated estimates of implementation costs assume that 
OLWS will use contractors to complete smoke testing, flow monitoring, all repairs to wastewater 
manholes, mains, and laterals, and all upgrades to existing lift stations. As projected growth 
within the service area is anticipated to come from infill development, expansion of the 
collections system infrastructure is not anticipated.  

7.4.2 Treatment System 
According to the OLWS adopted budget for FY22-23, there are 8.30 full-time equivalent (FTE) 
positions in the Wastewater Treatment Division (Division 21).  The major funding source for the 
positions are wastewater service charges billed to OLWS customers.  The WWTP 
Superintendent directly oversees treatment staff operations and maintenance that includes five 
operators, two mechanics, and the asset resource specialist position.  The Asset Resource 
Specialist is allocated at 0.3 FTE to the Treatment and Collection Divisions. 
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Additional FTEs should be evaluated for operations and maintenance of new equipment 
including: 

 Operation of tertiary filters described in Section 6.6.1.4.2 
 Operation of the SND process described in Section 6.6.1.27 for process control and 

maintenance of new instrumentation and process controllers 
 Solids handling processes described in Section 6.6.2.3.4 

During design of the above improvements, staffing requirements should be considered in more 
detail. Many decisions during the design process can impact personnel demands, and each 
project should be balanced appropriately between ongoing O&M budgets and capital 
expenditures.  

7.4.3 Technical Services and Engineering 
Currently OLWS has two full-time engineers that function as project managers for CIP projects.  
In discussions with the District Engineer, each position can typically manage between 2 to 5 
projects per year depending on the size and complexity. The proposed CIP represents a 
significant increase in the anticipated dollar value of CIP to be delivered each year. The 
engineering team also have the responsibility for project management time of water and 
stormwater system CIP projects that are outside of the scope of this WWMP. Additional 
technical services and engineering staff are anticipated to be necessary and would likely include 
one additional full-time project manager and one engineering technician that could provide 
inspection services. The costs for project staffing are included within each individual CIP project 
as part of the project development costs described in Section 7.1.1.   

7.5 Funding and Financing 
OLWS has several options to fund the CIP including user fees, bonds, grants from outside 
agencies, and SDCs. The following sections will describe the potential for funding the 
recommended capital improvements through user fees and SDCs, bonds, or grants from 
outside agencies. 

7.5.1 Rates and SDCs 
With relatively low levels of projected growth in the OLWS service area, SDCs are not likely to 
contribute significantly to fund the recommended CIPs. The recommended increase in annual 
capital improvement spending will likely require increases in rates to fund the improvements.  
An estimate of potential rate increases is beyond the scope of this WWMP, however a rate 
study is recommended to estimate the magnitude and timing of rate increases necessary. 

7.5.2 Bonds 
Debt financing of capital improvements through issuance of revenue bonds is common practice, 
but typically will incur a higher interest rate than low-interest government loans. The adopted 
FY22-23 OLWS budget indicates that the wastewater fund currently budgets for $3,434,144 in 
debt service as part of the Wastewater Revenue Bond Debt Service fund. Issuance of public 
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debt could be considered to help fund the implementation of the CIP in addition to rate 
increases. 

7.5.3 Grants and Loans 
As an alternative to bond financing, there are several state and federal programs that offer low-
interest financing. Projects meeting certain criteria may also qualify for loan forgiveness or grant 
funding. Several potential programs are listed below and could be considered for funding 
specific capital improvements: 

• Clean Water State Revolving Fund (CWSRF): The CWSRF is managed through the 
Oregon DEQ and provides loans with below market rates. Loans can be used for 
wastewater system improvements, including designing and planning costs, with no limit 
on total project cost. Projects approved for funding must begin within two years of 
receiving the funding agreement. 

• Water/Wastewater Financing Program: The water/wastewater financing program is 
managed through Business Oregon Infrastructure Finance Authority and provides low 
interest loans and occasionally grants to municipalities for compliance with the Safe 
Drinking Water Act and Clean Water Act. Loans can be used for wastewater system 
improvements, including design and planning costs, up to $10,000,000 per project.  

• Federal Emergency Management Agency Pre-Disaster Mitigation Loans: Projects 
for mitigating seismic risk can be eligible for this program but must be consistent with the 
goals and objectives identified within the County’s Natural Hazard Mitigation Plan. 

• Sewer Overflow and Stormwater Reuse Municipal Grants (OSG) Program: The 
OSG program through the EPA provides funding to plan, design, or construct projects 
that correct combined sewer overflows (CSOs), sanitary sewer overflows (SSOs), 
stormwater needs, or subsurface drainage needs. The program is administered through 
the State. For fiscal year 2022, funding is prioritized for financially distressed 
communities, communities implementing long-term control plans for CSOs or SSOs, 
those requesting funding for a project on the State’s Intended Use Plan for the CWSRF, 
and those in an Alaskan native village. 

7.6 CIP Summary 
The recommended CIP identifies approximately $156.2M in projects, with roughly 50% of the 
work to be completed within the next 10 years. An implementation schedule that provides for an 
average capital improvement budget of $7.9M per year for the next 10 years appears feasible 
but will likely require rate increases or additional funding mechanisms. Prioritization of projects 
is based upon the currently known deficiencies within the system but as continued inspections 
and assessments of wastewater mains, manholes, lift stations, and wastewater treatment plant 
facilities provide new information, there may be a need to adjust the prioritization and timing of 
the CIP.  
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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). 
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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 

 



Oak Lodge Wastewater Master Plan   2 of 15 

MIG |APG Oak Lodge Buildable Lands Inventory 1/27/23 

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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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
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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



Brown and Caldwell 23

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



Brown and Caldwell 39

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
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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
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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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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
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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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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
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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
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SND
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SND/A2O



Brown and Caldwell 9

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. 



Brown and Caldwell 11

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.



Brown and Caldwell 16

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.



Brown and Caldwell 18

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 
 

L  
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STAFF REPORT 
 

    
To   Board of Directors     
From   Haakon Ogbeide, Civil Engineer 
Title   Consideration of Contract Award for Hillside Wastewater Construction 
Item No.  5 
Date   March 21, 2023 

 

Summary 

Hillside Sewer Line Replacement is a capital improvement project that will replace two 
manholes and 800 feet of wastewater line along the Willamette riverbank, just upstream of Lift 
Station 5. 

This upper trunk of the collections system funnels wastewater from hundreds of homes 
towards Lift Station 5. Since its construction around 1961, the pipe has deformed from its 
originally straight alignment and now has a deep sag in the middle where raw wastewater 
stagnates and rots. For years, OLWS Wastewater Collections staff have managed the situation 
with extra hydro jetting, up to once per month. This constant pressure washing of the inside of 
the pipe erodes the pipe wall and diverts Wastewater Collections resources away from other 
needs. 

The Hillside Sewer Line Replacement offers a permanent repair to the issue by digging up the 
old wastewater line and replacing it with new and straight pipe laid on a robust foundation of 
imported rock. Additionally, an 8-inch branch line in poor condition would get pipe burst as part 
of this project. 

Most of the project lies buried below a section of riverbank that is dry during the summer but 
floods every winter. The US Army Corps of Engineers has permitted OLWS to construct this 
project during the driest portion of 2023, between July and September. 

In February 2023, upon completion of AKS’s planning, permitting, and engineering design 
support, OLWS staff immediately solicited a contractor to execute the project. Board approval 
is being sought to award a Public Improvement Contract to the low-bidder from this public 
solicitation, Canby Excavating, for their bid amount of $629,880. Staff also request a further 
$75,000 be made available as a project contingency. 
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Background 

OLWS staff worked with AKS engineering over several years to engineer this project, acquire 
environmental permits for its riparian location, and coordinate construction easements with 
the OLWS customers who own most of the private property which the wastewater line runs 
through. 

With these major pieces in place, OLWS published the project for bids on February 17, 2023. All 
three contractors who submitted bids for this project on March 8, also attended an on-site Pre-
Bid Meeting one week before where they were familiarized with the unusual location. 

Brad Albert and Haakon Ogbeide were in attendance as bids were opened on March 8, along 
with one representative from each Bidder. 

The following table gives a summary of bid results: 

Trench Line Excavation, Inc. $1,044,288  
Pacific Excavation, Inc. $664,000  
Canby Excavating, Inc. $629,880 (low bid) 

Engineer's Estimate $520,000  

Technical Services staff view Canby Excavating to be responsive and responsible and thus 
recommend the Board award the Contract to this low bidder. 

Past Board Actions 

June 2022 Approval of the FY 2022 / 2023 Budget allocating $500,000 for construction of 
the Hillside and Boardman Sewer Line Replacements in the upcoming fiscal year. 

Budget 

The bulk of the Hillside Sewer Line Replacement is scheduled to be completed during the first 
three months of Fiscal Year 2023/24 – the permitted work window. Funding for minor portions 
is, however, being made available earlier to allow for mobilization, material orders, and 
incidental costs to occur ahead of the construction window opening up in July. 

The next Capital Improvement Plan, to be published this coming spring, will account for some 
expenses falling within the current fiscal year and the as-bid cost of the project coming in 
higher than estimated. 

Funding for this Project comes from the Wastewater Reclamation Capital Fund, specifically line 
item 72-22-7600, covering Capital Improvement Projects for Collections. 
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Concurrence 

Technical Services staff have coordinated with OLWS Customers, who have generously granted 
construction easements for this work to take place across their properties, as well as the 
following entities: 

Wastewater Field Collections 
AKS Engineering 
US Army Corps of Engineers 
Oregon Department of Environmental Quality 
Oregon Department of State Lands 

Recommendation 

Staff recommends the Board move to approve the General Manager to sign a Public 
Improvement Contract with Canby Excavating, Inc. for the work of constructing the Hillside 
Sewer Line Replacement for $629,880 and make available a project contingency not to exceed 
$75,000. 

Suggested Board Motion 

“I move to approve the General Manager to sign a Public Improvement Contract with Canby 
Excavating, Inc. for the work of constructing the Hillside Sewer Line Replacement for $629,880 
and make available a project contingency not to exceed $75,000.” 

 



 
 

STAFF REPORT 
 

    
To   Board of Directors     
From   Aleah Binkowski, HR Manager  
Title   Consideration of Stranded Workers IGA 
Item No.  6 
Date   March 21, 2023 

 

Summary 

Oak Water Services has been in discussions with other Clackamas County Cities and Special 
Districts to develop an Intergovernmental Agreement (IGA) for the lending of personnel within 
Clackamas County when personnel are unable to get to their normal reporting location due to 
catastrophic natural disasters including earthquakes, floods, fire, ice storms, or other natural 
events. When a severe event significantly damages or affects transportation routes, agency 
personnel may be stranded and unable to report to their normal work locations. In this instance 
personnel may be available to assist with emergency management activities for another 
participating agency. By being a part of this agreement, we can help strengthen Clackamas 
County’s overall disaster preparedness, response, and recovery capabilities and enhance its 
disaster resilience.  

Background 

For the past nine months cities and special districts in Clackamas County have participated in 
drafting this Intergovernmental Agreement (IGA) along with multiple attorneys. This IGA was 
created out of the idea that if a catastrophic natural disaster occurs employees of county, cities, 
and special districts will be able to assist in the disaster relief closest to their home or where 
they get stuck in the County. 

Participation in this agreement is voluntary. It has been written in a such a way that each party 
will have the ability to decide on a case-by-case basis, in its sole discretion, whether it can, 
under the circumstances, lend or borrow personnel. All counties, cities, inter-local agencies, 
regional governments, and special districts within Clackamas County in Oregon, are eligible to 
be a party to this agreement. The agreement includes an outline for annual meetings for the 
agreeing Parties to update the agreement and develop and implement the means to maintain 
and disseminate accurate rosters of Party agency approved personnel. If approved, OLWS plans 
to poll each member of staff to ascertain if they want to be added to the roster.  
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Budget 

Signing onto this IGA would not have budget implications unless a catastrophic natural disaster 
were to occur. In that case OLWS would still be responsible for paying the wages of staff who 
might be helping other entities with disaster relief. Conversely, we might have the help of 
stranded workers from other entities who would be responsible for paying their staff. 

Recommendation 

Staff recommends OLWS be a party to and sign onto the Intergovernmental Agreement for the 
Lending of Personnel Within Clackamas County When Personnel are Unable to Get to Their 
Normal Reporting Location. 

Suggested Board Motion 

“I move to approve the General Manager to sign the Intergovernmental Agreement for the 
Lending of Personnel Within Clackamas County When Personnel are Unable to Get to Their 
Normal Reporting Location.” 

Attachments 

1. Intergovernmental Agreement for Lending of Personnel Within Clackamas County When 
Personnel are Unable to Get to Their Normal Reporting Location. 
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INTERGOVERNMENTAL AGREEMENT 
FOR 

THE LENDING OF PERSONNEL WITHIN CLACKAMAS COUNTY WHEN 
PERSONNEL ARE UNABLE TO GET TO THEIR NORMAL REPORTING LOCATION 

  

 This Intergovernmental Agreement (“Agreement”) is entered into, pursuant to Oregon 
Revised Statutes (ORS) 190.010 to 190.030 , by and among Clackamas County and those cities, 
and special districts within Clackamas County who have signed this Agreement (herein 
collectively known as “Parties”). 

RECITALS 

 WHEREAS, the Pacific Northwest is prone to natural hazards such as earthquakes, 
floods, wind, snow, and ice storms; and 

 WHEREAS, those hazards, when they occur, may cause a loss of power and 
communications, significantly damage or affect transportation routes, and leave Party agency 
Personnel stranded and unable to report to their normal work locations; and 

WHEREAS, the Parties have an interest in strengthening and coordinating disaster 
preparedness, response, and recovery capabilities and enhance its disaster resilience throughout 
Clackamas County; and 

WHEREAS, the Parties’ Personnel (defined below), when stranded by hazard impacts, 
may be available to assist with emergency management activities in another agency EOC; and  

WHEREAS, ORS 190.010 to 190.030 authorize units of local government in Oregon to 
enter into written agreements with any other unit or units of local government for the 
performance of any of all functions and activities that any of them has the authority to provide.  

NOW, THEREFORE, the Parties agree as follows: 

TERMS AND CONDITIONS 

I. PURPOSE OF THIS AGREEMENT 

The purpose of this Agreement is to authorize, facilitate and establish conditions and 
provisions for sharing Personnel amongst the Parties during emergencies when 
transportation routes are disrupted and Personnel are unable to report to their normal 
work locations. Other Personnel otherwise covered by a separate lending IGA or mutual 
aid agreement are excluded from this Agreement. 
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II. DEFINITIONS 

A. Borrower/Borrowing Agency means a Party agency that accepts Emergency 
Assistance in the form of Personnel from another Party agency, pursuant to the 
terms of this Agreement. 

B. Emergency includes, but is not limited to, a human-caused or natural event or 
other circumstance, such as an earthquake, flood, wind, snow, wildfire, or ice 
storm, which prevents Personnel from reporting to their normal work locations.   

C. Emergency Assistance means Personnel assistance offered during an Emergency 
and accepted by a Borrowing Agency to assist in the response, relief and/or 
recovery efforts.  

D. Emergency Operations Center (EOC) is the physical location at which the 
coordination of information and resources to support incident management (on-
scene operations) activities normally takes place. In the context of this 
Agreement, an EOC includes support and coordination facilities such as 
emergency coordination centers (ECCs), department operations centers (DOCs), 
and fire operations centers (FOCs).    

E. Emergency Program Manager means the person appointed by a Party agency who 
is responsible for the organization, administration and operation of the emergency 
management agency within its jurisdiction. 

F. Personnel may be full-time, part-time, or other qualified employees from the 
Party agency.  

G. Lender/Lending Agency means a Party agency that provides Emergency 
Assistance in the form of Personnel to another Party agency, pursuant to the terms 
of this Agreement.  

H. National Incident Management System (NIMS) is a systematic, proactive 
approach to guide departments and agencies at all levels of government, 
nongovernmental organizations, and the private sector to work together 
seamlessly and manage incidents involving all threats and hazards – regardless of 
cause, size, location, or complexity – in order to reduce loss of life, property, and 
harm to the environment.  

III. ADMINISTRATION 

Clackamas County Disaster Management will serve as the administrator of this 
Agreement. The administrator will maintain copies of all signed Agreements and 
organize meetings of the Party Emergency Program Managers to implement tasks related 
to the administration and implementation of this Agreement, as outlined in Section V.B.i.    
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IV. PARTICIPATION IN THIS AGREEMENT 

A. Participation in this Agreement is voluntary and no Party is obligated under this 
Agreement to act either as a Borrowing or Lending Agency. Each Party shall 
decide on a case-by-case basis, in its sole discretion, whether it can, under the 
circumstances, lend or borrow Personnel. No Party shall be liable to another 
Party, or be considered to be in breach or default under this Agreement, on 
account of any refusal to lend or borrow Personnel, or any delay in or failure to 
perform any discretionary duties in this Agreement, except to make payment as 
specified in this Agreement.  

B. The county and all cities, inter-local agencies, regional governments, and special 
districts within Clackamas County are eligible to be a Party to this Agreement. 

V. ROLES OF PARTY EMERGENCY PROGRAM MANAGERS  

A. Each Party agrees that its Emergency Program Manager or designee will serve as 
its representative in any meeting to address administration and implementation of 
this Agreement. 

B. The  Party agency Emergency Program Managers, or designees, together, shall: 

i. Meet annually or as necessary to review and update this Agreement, 
develop and maintain procedures for Agreement implementation, and 
evaluate lessons learned from actual use of this Agreement.   

ii. Develop planning details associated with being a Borrower or Lender 
under the terms of this Agreement. 

iii. Develop and implement a means to maintain and disseminate accurate 
rosters of Party agency approved Personnel. 

C. Each Party agency Emergency Program Manager, or designee, shall: 

i. Participate in any meetings convened to address administration and 
implementation of this Agreement. 

ii. Develop and maintain procedures necessary to implement this Agreement, 
including but not limited to, communicating with approved Personnel the 
nature of this IGA. 

iii. Develop, maintain, and publish a current roster of approved Personnel.  
Personnel listed on the roster must meet the definition in Part II.F of this 
Agreement.  The list must be available to Party Emergency Program 
Managers, through an agreed-upon process. 
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iv. Maintain a current master copy of this Agreement, and a copy of all 
implementing policies, procedures, and other documentation. 

v. Notify all Parties if their agency terminates its participation in this 
Agreement.  

VI. PERSONNEL 

A. Personnel must meet at least the minimum qualification standards established by 
the Party agency and be willing to offer Emergency Assistance to another Party 
agency in order to participate in this program. 

B. Personnel are authorized to offer Emergency Assistance to other Party agencies 
(i.e., Borrowers) when requested to do so by a Borrowing Agency party when an 
Emergency prevents the Borrowing Agency’s Personnel from reporting to their 
normal work locations. Personnel will make every effort to report to their normal 
work locations before offering assistance to another Party agency. 

C. When reporting to a Borrowing Agency’s EOC or other designated site, Personnel 
must request an assignment from a person authorized to assign and supervise 
personnel in that EOC or ask to be directed to a person authorized to assign and 
supervise personnel in the Borrowing Agency’s service area for field operations. 

D. The Borrowing Agency is not required to accept and assign reporting Personnel.  

E. Personnel acting under this Agreement are employees of the Lender who provided 
the Personnel, and shall remain subject to their respective employers’ personnel 
and operations policies, and will make appropriate efforts to advise their 
employers of their situation either directly or through the Borrowing Agency.  

VII. NO EMPLOYMENT RELATIONSHIP 

A. Personnel of the Lender shall, at all times while performing Emergency 
Assistance or acting under the authority of this Agreement, continue to be 
employees of the Lender and shall not be deemed to enter into any employment 
relationship with the Borrower for any purpose.  Wages, hours, and other terms 
and conditions of employment of the Lender shall remain applicable to its 
Personnel who perform Emergency Assistance under this Agreement. Each 
Lender shall be solely responsible for payment of its employees’ wages, any 
required payroll taxes and any benefits or other compensation.  Each Lender who 
provides Personnel is and will remain solely responsible for all employment and 
human resource functions for the Personnel including, but not limited to, 
FMLA/OFLA administration, worker’s compensation, paid sick leave, EEO 
complaints, and similar employment-related or human resource issues and 
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concerns. A Borrower shall not be responsible for paying any wages, benefits, 
taxes, or other compensation for any Borrowed Personnel under this Agreement. 
The costs associated with borrowed Personnel are subject to the reimbursement 
process outlined in Paragraph IX, Payment for Emergency Assistance. No 
business partnership or joint venture is established or contemplated between the 
Lender and Borrower Agencies in this Agreement. Borrower and Lender 
Agencies are merely Parties sharing authority and responsibilities pursuant to 
ORS 190. 

B. In no event shall a Lender or its officers, employees, agents, or representatives be 
authorized (or represent that they are authorized) to make any representation, 
enter into any agreement, waive any right, or incur any obligation in the name of, 
on behalf of or as agent for their respective employing agencies solely by virtue of 
this Agreement.  

C. Personnel responding under this Agreement shall remain under the administrative 
control of their respective employers (the Lender), but will be under the 
temporary supervisor and operational control of the Borrower. Pursuant to Section 
XII of this Agreement, the Lender shall not be liable for any damages, liabilities, 
or costs. Personnel may decline to perform any assigned task for any reason, 
including but not limited to if they judge such task to be unsafe or if they are not 
qualified to perform the assigned task. A Lender may recall its employees if they 
are needed to provide support or services within the Lender’s jurisdiction. If the 
Borrower requests Lender’s Personnel to supervise or direct activities while 
offering Emergency Assistance, such request shall not relieve the Borrower of any 
liability or responsibility under this Agreement and shall not create any Lender 
liability.  

D. In the event of any dispute between Personnel and the Borrower about the 
performance of services under this Agreement, Personnel shall be subject to the 
exclusive direction and control (including personnel actions and discipline) of the 
Lender. 

VIII. DUTIES OF BORROWING AGENCY 

A. The Borrower is responsible for making arrangements, as necessary, to provide 
for the safety, housing, meals, and transportation to and from job/housing sites for 
loaned Personnel. The reasonable actual costs associated with such arrangements 
shall be borne by the Borrowing Agency. 

B. The Borrower is responsible for ensuring Personnel understand the scope of their 
assigned duties and for training them on the policies of the Borrowing Agency. 



6 of 10  

 

C. Unless otherwise agreed to with the Lender, the Borrower shall release Personnel 
providing Emergency Assistance as soon as conditions allow the personnel to 
return to their normal work locations. The Borrower shall notify the Lender when 
the Lender’s Personnel are released. 

D. If Personnel does not meet the needs or is otherwise not satisfactory to the 
Borrower, the Borrower shall be authorized to decline the assistance of the 
individual. The Borrower shall provide a written explanation to the Lender upon 
request or no later than the conclusion of the Emergency. 

IX. PAYMENT FOR EMERGENCY ASSISTANCE 

The Parties agree to the following terms: 

A. The Lender shall invoice the Borrower for the total costs of providing loaned 
employees including salary or hourly wages, overtime, and benefits. In addition, 
the Lender may invoice the Borrower for overhead for all time beyond the first 12 
hours. All costs shall be consistent with the Lender’s personnel policies and/or 
collective bargaining agreements as applicable, or other conditions of 
employment.  The Borrower and Lender may make other arrangements for 
payment if mutually agreed to. 

B. A Borrower shall pay a Lender for all reasonable and actual invoiced and 
itemized costs associated with Emergency Assistance provided by the Lender 
within sixty (60) days of receipt of the Lender’s invoice. The Lender, in its sole 
discretion, may elect to extend the repayment deadline upon written request of the 
Borrower. 

X. TERMINATION 

Any Party may terminate its participation in this Agreement by written notice to the 
administrator of this agreement and the Emergency Program Managers of the other 
Parties. Notice of termination becomes effective upon receipt by the other Parties. Any 
Party terminating its participation remains liable for all obligations incurred during its 
period of participation, until the obligation is satisfied. 

 

XI. RECORD KEEPING 

A.  Time sheets and/or daily logs showing hours worked by Personnel responding 
under this Agreement will be recorded on a shift-by-shift basis and provided to 
the Borrower upon request. Under all circumstances, the Borrower remains 
responsible for ensuring that the amount and quality of all documentation is 
adequate to enable disaster reimbursement. 
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B. All records generated or received by Lender’s Personnel while assisting Borrower 
during an Emergency that relate to the Emergency are considered Borrower’s 
records for public records retention purposes. Once Personnel are no longer 
assisting Borrower, Personnel will provide Borrower with any and all applicable 
public records in Personnel’s possession to Borrower for retention. 

XII. INDEMNIFICATION AND LIMITATION OF LIABILITY 

A. INDEMNIFICATION.  Except as provided in Paragraph B below, and at all times 
subject to the applicable tort claims limitations in the Oregon Constitution and the 
Oregon Tort Claims Act, the Borrower shall indemnify, hold harmless, and 
defend each Lender (including its officers, employees, volunteers, and agents) 
that provides Personnel to the Borrower from and against any and all third party 
claims, losses, harms, liability, damage, cost, or expense, including costs of 
defense, judgments, or awards of damages arising out of or based upon 
Borrower’s acts or omissions in performing under this Agreement including, but 
not limited to, using Lender’s Personnel. 

B. ACTIVITIES IN BAD FAITH OR BEYOND SCOPE.  Notwithstanding anything 
to the contrary in this Agreement, no Party shall be required under this Agreement 
to indemnify, hold harmless and defend any other Party or Personnel from any 
claim, loss, harm, liability, damage, cost, or expense caused by, related to, or 
resulting from the activities of any Party’s officers, employees, or agents acting in 
bad faith, performing activities beyond the scope of their employment, or in the 
case of malfeasance in office or willful or wanton neglect of duty.  

C. LIABILITY FOR PARTICIPATION.  In the event of any third-party liability, 
claim, demand, action or proceeding, or whatever kind or nature, arising from the 
rendering of Emergency Assistance through this Agreement, the Borrower agrees 
to indemnify, hold harmless, and defend, to the fullest extent of the law, each 
signatory to this Agreement whose only involvement in the transaction or 
occurrence, which is the subject of such claim, action, demand or proceeding, is 
the execution and approval of this Agreement. 

XIII. WORKERS’ COMPENSATION AND EMPLOYEE CLAIMS 

A. All Lender Personnel made available to a Borrower shall remain the general 
employees of the Lender while engaging in and carrying out duties, functions, or 
activities pursuant to this Agreement, and each Party shall remain fully 
responsible as the employer for all taxes, assessments, fees, premiums, wages, 
withholdings, worker’s compensation, and other direct and indirect compensation, 
benefits, and related obligations with respect to its employees. Likewise, each 
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Party shall provide worker’s compensation in compliance with statutory 
requirements of the states of Oregon. 

XIV. NON-EXCLUSIVENESS AND OTHER AGREEMENTS 

A. This Agreement is not intended to be exclusive among the Parties. Any Party may 
enter into separate Emergency Assistance agreements with any other entity. No 
such separate agreement shall terminate any responsibility under this Agreement. 

B. Other agreements for Emergency Assistance between any Parties are unaffected 
by this Agreement and remain in effect until separately terminated. When another 
agreement exists at the time a request for Emergency Assistance is made, the 
Borrower and Lender should be clear about the agreement under which the 
request is being made and by which the assistance costs will be paid. 

XV. NO PARTNERSHIP 

This Agreement shall not be interpreted or construed to create an association, joint 
venture or partnership among the Parties or to impose any partnership obligation or 
liability upon any Party.  Further, no Party shall be considered an agent of any other Party 
or otherwise have authority to bind any other Party. 

XVI. NO THIRD PARTY BENEFICIARY 

Nothing in this Agreement shall be construed to create any rights in or duties to any third 
party, nor any liability to or standard of care in reference to any third party.  This 
Agreement shall not confer any right or remedy upon any person other than the Parties.  
This Agreement shall not release or discharge any obligation or liability of any third party 
to any Party. 

XVII. ENTIRE AGREEMENT 

This Agreement constitutes the entire agreement, though other existing agreements of the 
Parties may take precedence over certain concepts outlined in this Agreement. 

XVIII. SUCCESSORS AND ASSIGNS 

This Agreement is not transferable or assignable, in whole or in part, and any Party may 
terminate its participation in this Agreement subject to Article X. 

XIX. TORT CLAIMS 

Notwithstanding anything to the contrary herein, this Agreement does not waive any tort 
claim protections or limitations provided under the Oregon Tort Claims Act or the 
Oregon Constitution or remove from any of the Parties any protection provided by 
applicable tort claims laws.   
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XX. WAIVER OF RIGHTS 

Any waiver at any time by any Party of its rights with respect to a default under this 
Agreement, or with respect to any other matter arising in connection with this 
Agreement, shall not constitute or be deemed a waiver with respect to any subsequent 
default or other matter arising in connection with this Agreement. Any delay in asserting 
or enforcing any right, except those related to the statutes of limitations, shall not 
constitute or be deemed a waiver. 

XXI. ADHERENCE TO LAW 

Each Party shall comply with all federal, state, and local laws and ordinances applicable 
to this Agreement. 

XXII. EXECUTION IN COUNTERPARTS 

This Agreement may be executed in counterparts, each of which shall be an original, and 
all of which shall constitute but one and the same instrument.   

 
IGA FOR THE SHARING OF PERSONNEL WITHIN CLACKAMAS COUNTY WHEN 
PERSONNEL ARE UNABLE TO GET TO THEIR NORMAL REPORTING LOCATION 

SIGNATURE PAGE 
 
In Witness Whereof, the Public Entity ________________________________ (Party) has 
caused this Agreement to be executed by its duly authorized representatives as of the date of 
their signatures below: 
 
__________________________________     _________________________    _____________ 
                Signature of Officer           Date                     Officer’s Title 
 
__________________________________     _________________________    _____________ 
                Signature of Counsel           Date                     Counsel’s Title 
 

Name and title of 
primary Contact 
Representative: ______________________________________________________________ 

Address: 
 
______________________________________________________________ 

  
______________________________________________________________ 

Phone: 
 
______________________ Email: _________________________________ 
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Name and title of 
alternate Contact 

Representative: ______________________________________________________________ 

Phone: 
 
_______________________ Email: ________________________________ 

 
1. Mail the original signed IGA Signature Page (this page - actual hard copy page) to:   

Clackamas County Disaster Management 
Attn: Jamie Poole 
1710 Red Soils Court, Suite 225, Oregon City, OR 97045 
E-mail: jpoole@clackamas.us 
Telephone: 503-655-8838 
 

2. Retain a second original signed IGA Signature Page for your records. 



 
 

STAFF REPORT 
 

   
To   Board of Directors    
From   Brad Albert, Public Works Director/District Engineer 
Title   Consideration of SCADA Master Services Agreements 
Item No.  7  
Date   March 21, 2023 

 

Summary 

Oak Lodge Water Services (OLWS) requested System Integrator qualifications to provide On-Call 
Supervisory Control and Data Acquisition (SCADA) System Integrator Services for OLWS’s 
ongoing capital improvement projects, construction projects, and maintenance projects.  

Background 

As part of OLWS’s commitment to providing its customers with reliable, high-quality drinking 
water, wastewater, and watershed protection services, a list of capital improvement projects, 
repair and replacement projects, and general engineering and operations support services have 
been identified for implementation over the next several years that require SCADA System 
Integrator support services. The support services associated with each project will be assigned to 
the On-Call SCADA System Integrator(s) using Task Orders.  

The intended result of this Request for Qualifications (RFQ) was to select up to three On-Call 
SCADA System Integrator(s) who will be contracted for a four-year period. OLWS will have the 
option to extend this contract for an additional two-year period. During the contracted period, 
OLWS can issue task orders to the selected On-Call SCADA System Integrator to augment the 
services provided by OLWS’s current design engineers, general contractors, or other entities. 
OLWS will also have the authority to issue task orders for as-needed services and standalone 
projects. The selected On-Call SCADA System Integrator(s) will be contracted directly with 
OLWS to provide direct coordination and oversight for programming deliverables. 

The SCADA RFQ went through a public request for qualifications process in accordance with 
OLWS’ Public Contracting Rules. The RFQ was advertised in the Daily Journal of Commerce (DJC) 
on January 16 and 18 of 2023. Staff received 2 qualification proposals before the February 8, 
2022, 2:00pm deadline. 

The two proposals OLWS received from the RFQ process were from OCD Automation Inc. and 
Portland Engineering Inc. Both firms have a great working knowledge of the OLWS SCADA 
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system. OLWS has hired both firms in the past for various SCADA maintenance and upgrade 
needs.  

Budget 

Approval of the two On-Call Contracts does not cause a direct fiscal impact; however, indirectly 
it will give staff the ability to sign task orders with these consultants under $75,000 with 
approval from the General Manager. For task orders over $75,000, staff will bring those to the 
Board for approval. 
 
Aside from special projects that are budgeted independently, funding for these tasks orders is 
usually budgeted for and contained within Capital Projects. 

Concurrence 

Technical Services consulted with Brown and Caldwell for the project development of the 
SCADA RFQ packet including scope of services. 

Recommendation 

Staff recommends the Board move to approve the General Manager to sign Master Services 
On-Call contracts with OCD Automation Inc. and Portland Engineering Inc. 

Suggested Board Motion 

“I move to approve the General Manager to sign Master Services On-Call Contracts with OCD 
Automation Inc. and Portland Engineering Inc. for SCADA integration services.” 

 
 

 
 
 
 
 
 



 
 

STAFF REPORT 
 

    
To   Board of Directors     
From   Sarah Jo Chaplen, General Manager 
Title   Presentation of Proposed Updates to Contracting and Purchasing   
   Rules Policy 
Item No.  8 
Date   March 21, 2023 

 

Summary 

Staff is presenting an update to the OLWS Contracting and Purchasing Rules Policy (the 
“Procurement Rules”) for Board discussion.  

Background 

OLWS is a contracting agency that routinely deals with public contracts. “Public contracts” refer 
to the acquisition of goods or services, including construction services, by OLWS (be it by sale, 
purchase, lease, rental, or any other method). Public contracts are a heavily regulated area of 
law in Oregon, which regulations exist, in part, to ensure that the policies set forth by the State 
are met. Some of those policies include:  

a. Instilling public confidence through ethical and fair dealings of local government, and 
demonstrating honesty and good faith on the part of the government. 

b. Promoting the efficient use of government resources and maximizing economic 
investments.  

c. Providing for meaningful, open, and impartial competition, and protecting the integrity 
of the process. 

The default laws and regulations that apply to contracting agencies are found in the Public 
Contracting Code, throughout various chapters of the Oregon Revised Statutes (ORSs) and 
Oregon Administrative Regulations (OARs). Rather than apply the default laws and regulations, 
contracting agencies may adopt their own local rules for public contracts, which allow for a 
greater amount of flexibility and control over the public contracting process than would 
otherwise be prescribed by the State laws and regulations. While there is a great deal of 
flexibility in adopting local rules, the rules must still comply with the requirements of the State 
Public Contracting Code. 

The Board has chosen to adopt its own local public contracting code to govern OLWS public 
contract dealings, which are contained in the OLWS Procurement Rules. The Procurement Rules 
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govern both the administrative procedure and the substantive requirements that apply to every 
OLWS public contract. They prescribe the administrative process for entering into public 
contracts (such as what type of public notice is required, and to how many potential vendors 
the request for a proposal must be offered). The Procurement Rules also specify the 
substantive criteria that apply to public contracts (such as what factors OLWS may consider 
when deciding among multiple manufacturers of the same good).  The current Procurement 
Rules do not establish local provisions for public improvement contracts, but instead, defer to 
the State Public Contracting Code for those procurements. 

The current version of the Procurement Rules was adopted by the OLWS Board in November 
2018. Since that time, OLWS staff have gone through a multitude of procurements. In so doing, 
staff and the OLWS legal counsel have identified areas of the Procurement Rules that could be 
revised to include more flexibility for OLWS; to clarify sections that could benefit from 
additional detail; and to add provisions where further guidance would be helpful. Those areas 
of change are outlined in the summary section below and were made in redlines to the draft 
Procurement Rules that accompany this staff report.  

Summary of Proposed Changes 

The following are the proposed changes to the current version of the Procurement Rules. The 
changes are also identified as comments within the draft Procurement Rules.   

1. Updated entity name. Replaced “District” with “OLWS” throughout, to reflect the 
change in entity from the OLWS District to the OLWS Authority. Note that this change 
was the only update that was not made in redlines, for clarity purposes. 
 

2. Removed spending authority limits for the General Manager. Removed spending limits 
for the General Manager from the Procurement Rules, because that is more of a risk-
management decision than a procurement procedure decision. Instead of remaining in 
the Procurement Rules, the General Manager’s spending authority and contracting 
authority was authorized through a resolution adopted by the Board in December 2022, 
with the expectation that it would be removed in the next update of the Procurement 
Rules.  
 

3. Removed emergency procurement spending limits. Removed the spending limit on 
emergency procurements to allow the General Manager to spend beyond the General 
Manager’s spending limits. This change is consistent with the practices of other public 
entities in emergency situations, and is more practical for when an emergency is faced. 
Emergency procurements above the General Manager’s spending limits must still be 
ratified by the Board at the first practical opportunity. 
 

4. Added new protest procedures. Added a protest procedure for determinations of brand 
name specifications, and to be used generally as a default procedure where none is 
specified. Ensuring that there is a local protest process creates an administrative appeal 
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and ability to work through protests locally before a challenge may arrive to the circuit 
court.  
 

5. Clarified who responds to protests. Clarified that the General Manager (or designee) is 
the OLWS representative who responds to protests.  
 

6. Added new exemptions (additional special procurement categories): 
a. In-kind equipment replacements. Goods being replaced in-kind has been added 

as a special procurement category. As a special procurement class, these 
purchases could be made by direct appointment or by any other method of the 
General Manager’s choosing. 

b. Testing for the purpose of meeting regulatory requirements. For example, the 
testing that is required under OLWS’s NPDES permit. As a special procurement 
class, these procurements could be made by direct appointment or by any other 
method of the General Manager’s choosing. 

c. Purchase of surplus goods. As a special procurement class, these purchases could 
be made by direct appointment or by any other method of the General 
Manager’s choosing. 

d. Remedy contracts. Contracting for a vendor to step in and rectify an existing 
contractor’s unsatisfactory performance. As a special procurement class, these 
procurements could be made by direct appointment or by any other method of 
the General Manager’s choosing. 

 
7. Changed definitions to create more distinction between personal services, 

professional services, and public improvements. Updates include removing the term 
“professional services” and replacing with the term “architecture and engineering 
services.” This change in term is intended to more clearly describe the type of contracts 
that constitute what used to be called professional services and create more of a 
distinction with “personal services.” 
 

8. Clarified Requests for Proposals vs. Requests for Qualifications. Updates include 
definitions for these terms and explain when an RFP versus an RFQ should be used.  
 

9. Revised process and criteria for intermediate procurements:  
a. Added criterion to specifically consider OLWS’s experience with the proposed 

contractor in prior contracts with OLWS.  
b. Clarified timing of the public notice requirement.   

 
10. Incorporated procedure for certain public improvement contracts. Added in the public 

improvement section that OLWS may use direct appointment for engineering of public 
improvements if the total contract value is anticipated to be less than $100,000. This 
was already a procedure available to OLWS but is not identified specifically in the 
current Procurement Rules. 
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11. Added general rules of construction. Included, as a general comment, that the sole 
source public contracting method should only be considered if the default is unavailable, 
or is impractical for a particular contract need.   
 

12. Revised Qualitative Rehabilitation Facility section. Updated with new terms used by 
the State, and included examples of the routine services that OLWS contracts for that 
must be made through the Oregon Forward program.  
 

13. Included additional guidance for contracting with disadvantaged business enterprises, 
minority-owned businesses, women-owned businesses, emerging small businesses, 
and businesses that service-disabled veterans own (jointly, “DBE”). The updates allow 
OLWS to provide more opportunities for these vendors, and clarifies that OLWS will be 
using the State COBID directory to identify vendors within this category.  
 

14. Added new sections on amending existing public contracts. Changes were made to the 
small, intermediate, and large procurement sections to establish parameters for 
amending those contracts without needing to undertake a new procurement. 

Past Board Actions 

November 2018 – The Board adopted the current OLWS Contracting and Purchasing Rules  

Concurrence 

Staff have consulted with OLWS’s legal counsel in the preparation of this staff report and in the 
preparation of the proposed updates to the Procurement Rules.   

Recommendation 

Staff recommends the Board discuss the updates and consider adoption by resolution at a 
subsequent meeting. 

Alternatives to Recommendation 

The Board may direct additional changes to be made before adoption; or defer discussion 
and/or action to a future meeting.  

Suggested Board Motion 

No motion is requested at this time. 

Attachments 

1. Draft Contracting & Purchasing Rules (Dated March 2023). 
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Contracting & Purchasing Rules 
 
I. Introduction. 

A. Purpose of Rules. These Contracting and Purchasing Rules (the “Procurement“ 
Rules”) are adopted by the Oak Lodge Water Services Authority Board of 
Directors (“the “OLWS Board”), the governing body of the Oak Lodge Water 
Services Authority (“the OLWSOLWS”), to establish the rules and procedures for 
contracts entered into and purchases made by the OLWSOLWS. The 
OLWSOLWS’s General Manager is responsible for ensuring that these Rulesthe 
Procurement Rules are followed.  It is the policy of the OLWSthe OLWS Board, 
in adopting these Rulesthe Procurement Rules, to utilize public contracting and 
purchasing practices and methods that maximize the efficient use of OLWS 
resources and the purchasing power of OLWS funds by: 

1. Promoting impartial and open competition; 

2. Using solicitation materials that are complete and contain a clear statement of 
contract specifications and requirements; and 

3. Taking full advantage of evolving procurement methods that suit the 
purchasing needs of the OLWSOLWS as they emerge within various 
industries. 

B. Interpretation of Rules.  Except as specifically provided in these Rulesthe 
Procurement Rules, public contracts and purchases shall be awarded, 
administered, and governed according to ORS Chapters 279A, 279B, and 279C 
(the “Public Contracting Code”) and the Attorney General’s Model Public 
Contract Rules (the “AG Model RulesModel Rules”), as may be amended from 
time to time. 

1. It is the OLWSOLWS’s intent that these Rulesthe Procurement Rules be 
interpreted to authorize the full use of all contracting and purchasing powers 
described in ORS Chapters 279A, 279B, and 279C. 

2. The AG Model RulesModel Rules adopted under ORS 279A.065 shall apply 
to the contracts and purchases of the OLWSOLWS to the extent that they do 
not conflict with these Rulesthe Procurement Rules or other rules and 
regulations adopted by the OLWSOLWS. 

3. In the event of a conflict between any provisions of these Rulesthe 
Procurement Rules and the AG Model RulesModel Rules, the 
provisions of these Rulesthe Procurement Rules shall prevail. 

4. In the event of a conflict between one or more provisions of these 
Rulesthe Procurement Rules, the General Manager shall have the 
authority to interpret these rulesthe Procurement Rules consistent with 
the purposes of the objective set forth above in subsection A to resolve 
the conflict. 

C. Specific Provisions’ Precedence over General Provisions. In the event of a 
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conflict between the provisions of these Rulesthe Procurement Rules, the more 
specific provision shall take precedence over the more general provision. 

D. Conflict with Federal Statutes and Regulations. Except as otherwise expressly 
provided in ORS Chapters 279A, 279B, or 279C, applicable federal statutes and 
regulations shall govern when federal funds are involved. 

D.  
 

II. Definitions. Unless a different definition is specifically provided herein, or the 
context clearly requires otherwise, the following terms have the meanings set forth 
herein. Additionally, any term defined in the singular includes the meaning of the 
plural, and vice versa. 
A. Authority. The Oak Lodge Water Services Authority. 
A.B. Administering agency. A contracting agency other than the OLWSOLWS that 

solicited and established the original contract in a cooperative procurement for 
goods, services, personal services, A&E professional services, or public 
improvements. 

B.C. Affected person. A person whose ability to participate in a procurement is 
adversely impaired by an OLWS decision. 

D. Architectural, engineering, and land surveyingrelated services (A&E 
services). A&E services are Pprofessional services performed by an architect, 
engineer, or land surveyor that includes architectural, engineering, or land 
surveying services, separately or any combination thereof. A&E services also 
includes photogrammetric and transportation planning services (or any 
combination thereof) provided by a consultant. A&E services also includes the 
following services, if related to the planning, design, engineering, or oversight of 
public improvement projects or components of public improvement projects: 
landscape architectural services; facilities planning services; energy planning 
services; space planning services; environmental impact studies; hazardous 
substances or hazardous waste or toxic substances testing services; wetland 
delineation studies; wetland mitigation services; Native American studies; 
historical research services; endangered species studies; rare plant studies; 
biological services; archaeological services; cost estimating services; appraising 
services; material testing services; mechanical system balancing services; 
commissioning services; project management services; construction 
management services and owner’s representatives service; and/or land use 
planning services. 

 

C.E. Award. The decision to enter into a contract or purchase order with a specific 
offeror or proposer. 

D.F. Bid.  A response to an invitation to bid. 

E.G. Bidder.  A person who submits a bid in response to an invitation to bid. 

F.H. Bid security. A form of security submitted or posted by a bidder as a monetary 
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guarantee that, if selected, the bidder will accept the award of the contract under 
the terms of the bid. Bid security is either returned, forfeited, or exchanged for a 
different form of guarantee. The form of bid security may be: a surety bond 
signed by the surety, a signed irrevocable letter of credit issued by an insured 
institution as the term is defined in ORS 706.008(11), a cashier’s check, or other 
adequate form of security as determined by the General Manager. 

G.I. Business with which an OLWS employee is associated.  Any business in 
which an OLWS employee is a director, officer, owner, or employee, or any 
corporation in which an OLWS employee owns or has owned ten percent (10%) 
or more of any class of stock at any point in the preceding calendar year. 

H. OLWS. The Oak Lodge Water Services Authority, a public water and sanitary 
OLWS and a contracting and purchasing agency. 

I. General Manager. The OLWS’s General Manager or the person designated as 
the acting General Manager in the General Manager’s absence. 

J. Closing. The date and time announced in a solicitation document as the deadline 
for submitting bids or offers. 

K. COBID-Certified Business. A business that has been certified by the Oregon Office 
for Business Inclusion and Diversity (COBID) as a disadvantaged business 
enterprise, minority-owned business, women-owned business, service-disabled 
veteran business enterprise, or emerging small business which are identified on the 
COBID-certified vendor directory as being currently certified and approved to be 
used for contracting opportunities. 

K.L. Contract or Public Contract. A purchase, lease, rental, or other acquisition, by the 
OLWSOLWS of personal property, goods, or services, including personal services,  
professional A&E services, public improvements, public works, minor alterations, or 
ordinary repair or maintenance necessary to preserve a public improvement. A public 
contract does not include grants; acquisitions or disposals of interests in real property; 
intergovernmental agreements, contracts made through the Oregon Forward Program 
pursuant to ORS 279.835 to 279.855; or any other exemption from the Public 
Contracting Code under ORS 279A.025(2).  grants. Renewals and amendments to 
contracts shall not be considered a new public contract if renewed or amended in 
accordance with the terms of the contract that is being renewed or amended.  

L.M. Contractor.  The person who enters into a contract with the OLWSOLWS. 

M.N. Contract price.  As the context requires: 

1. The maximum payment that the OLWSOLWS will make under a contract 
if the contractor fully performs under the contract, including bonuses, 
incentives and contingency amounts; 

2. The maximum not-to-exceed payment specified in the contract; or 

3. The unit prices set forth in the contract. 

N.O. Contracting agency.  A public body authorized by law to conduct a procurement. 

O.P. Cooperative procurement. A procurement conducted by, or on 
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behalf of, one or more contracting agencies. 

P.Q. Days.  Calendar days. 
Q.R. Emergency.  Involves circumstances that: 

1. Could not have been reasonably foreseen; 

2. Create a substantial risk of loss, damage, or interruption of services, or 
a substantial threat to property, public health, welfare, or safety; and 

3. Require prompt execution of a contract or amendment in order to remedy the 
substantial risks and threats. 

R.S. Findings. The justification for a conclusion. If the justification relates to a public 
improvement contract, findings may be based on information that include, but is 
not limited to: 

1. Operational, budget, and financial data; 

2. Public benefits; 

3. Value engineering; 

4. Specialized expertise; 

5. Market conditions; 

6. Technical complexity; and 

7. Funding sources. 

T. General Manager. The OLWS General Manager or the person designated as 
the acting General Manager in the General Manager’s absence. 

S.U. Goods or services. Supplies, equipment, materials, and services, other than 
personal services, and any personal property, including any tangible, intangible, 
and intellectual property and rights and licenses in relation thereto. The term 
includes good or services, goods and services, and combinations of any of the 
items identified in this definition. 

T.V. Grant.  An agreement under which: 

1. The OLWSOLWS receives money, property, or other assistance, including 
but not limited to, federal assistance that is characterized as a grant by 
federal law or regulation, loans, loan guarantees, credit enhancements, gifts, 
bequests, commodities, or other assets; 

a. The assistance received by the OLWSOLWS is from a grantor for the 
purpose of supporting or stimulating a program or activity of the 
OLWSOLWS; and 

b. No substantial involvement by the grantor is anticipated in the program 
or activity other than involvement associated with monitoring compliance 
with grant conditions; or 

2. The OLWSOLWS provides money, property, or other assistance, including 
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but not limited to, federal assistance that is characterized as a grant by 
federal law or regulation, loans, loan guarantees, credit enhancements, gifts, 
bequests, commodities or other assets; 

a. The assistance is given to the recipient for the purpose of supporting or 
stimulating a program or activity of the recipient; and 

b. No substantial involvement by the OLWSOLWS is anticipated in the 
program or activity other than involvement associated with monitoring 
compliance with grant conditions, unless otherwise provided for in an 
agreement related to the grant. 

W. Invitation to bid. A solicitation document issued by OLWS to request bidders 
to submit bids on a particular project for a specific product or service requested 
which includes detailed specifications or standards for the product or service.  

U.X. Immediate family member. An employee’s: spouse, and parents thereof; 
children, and spouses thereof; parents, and spouses thereof; siblings, and spouses 
thereof; grandparents and grandchildren, and spouses thereof; and domestic 
partner, and parents thereof. 

V.Y. Minority, Women, Service-Disabled Veteran, and Emerging Small Business 
Enterprise. An enterprise or business that is certified by the State of Oregon’s 
Certification Office for Business Inclusion and Diversity in the Oregon Business 
Development Department as a minority-owned business, a woman-owned business, a 
business that a service-disabled veteran owns, and/or an emerging small business. 

W.Z. Nonresident bidder.  A bidder that is not a resident bidder. 

X.AA. Offer.  A bid, proposal, quote, or other response to a solicitation document. 

Y.BB. Offeror.  A person who submits an offer. 

CC. OLWS. The Oak Lodge Water Services Authority, a joint water and sanitary 
authority, and a contracting and purchasing agency. 

Z.DD. Opening. The date, time, and place announced in the solicitation document for 
the public opening of written sealed offers. 

EE. Oregon Forward Program. A state-run purchasing program administered by 
the Oregon Department of Administrative Services that promotes meaningful job 
opportunities for adults living with disabilities. 

AA.FF. Original contract. The initial contract or price agreement solicited and 
awarded during a cooperative procurement by an administering agency. 

BB.GG. Purchasing agency. An agency that procures goods or services, personal 
services, or public improvements from a contractor based on the original contract 
established by an administering agency in a cooperative procurement. 

DD. Person.  An individual, corporation, business trust, estate, trust, partnership, 
limited liability company, association, joint venture, governmental agency, public 
body, public corporation, or other legal or commercial entity, and any other 
person or entity with legal capacity to contract. 
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EE. Personal services.  Services, other than professional services, that require 
specialized skill, knowledge, and resources in the application of technical or scientific 
expertise or in the exercise of professional, artistic, or management discretion or 
judgment. Personal services include those services designated as personal services under 
this definition, and such contracts and services as may be designated by the General 
Manager as personal services from time to time.  Qualifications, performance history, 
expertise, creativity, and the ability to exercise sound professional judgment are 
typically the primary considerations when selecting a personal services contractor, with 
price being secondary. Personal services do not include A&E services. Personal services 
include the services of: 

a. An accountant, attorney, auditor, court reporter, information technology 
consultant, or physician; 

b. Expert witnesses or consultants to provide testimony or other consultation 
relating to existing or potential litigation or legal matters in which OLWS is or 
may become interested; 

c. Artists in the performing or fine arts, including a photographer, filmmaker, 
actor, director, painter, weaver, or sculptor; 

d. Contracts for services that are specialized, creative, or research-oriented; and 

e. Contracts for services as a consultant, other than an A&E services consultant. 

 

Qualifications and performance history, expertise and creativity, and the 
ability to exercise sound professional judgment are typically the primary 
considerations when selecting a personal services contractor, with price being 
secondary. 

1. Personal services contracts include, but are not limited to, the following 
classes of contracts: 

a. Contracts for services performed in a professional capacity, including but 
not limited to, services of an accountant, attorney, auditor, court reporter, 
information technology consultant, physician, or broadcaster; 

b. Contracts for professional or expert witnesses or consultants to provide 
services or testimony relating to existing or potential litigation or legal 
matters in which the OLWS is or may become interested; 

c. Contracts for services as an artist in the performing or fine arts, including 
any person identified as a photographer, film maker, actor, director, 
painter, weaver, or sculptor; 

d. Contracts for services that are specialized, creative, or research-
oriented; and 

e. Contracts for services as a consultant. 

FF. Price agreement.  A contract for the procurement of goods or services at a set 
price which has: 
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1. No guarantee of a minimum or maximum purchase; or 

2. An initial order or minimum purchase combined with a continuing contractor 
obligation to provide goods or services with no guarantee of any minimum or 
maximum additional purchase. 

GG. Procurement.  The act of purchasing, leasing, renting, or otherwise acquiring 
goods or services, personal services, or A&E  professional services. It includes 
each function and procedure undertaken or required to be undertaken to enter 
into a contract, administer a contract and obtain the performance of a contract for 
goods or services, personal services, or A&E professional services. 

HH. Professional services.  Architectural, engineering, land surveying, 
photogrammetric, transportation planning, or related services, or any combination 
of these services, provided by a consultant. 

II. Proposal.  A response to a request for proposals. 

JJ. Proposer.  A person that submits a proposal in response to a request for 
proposals. 

KK. Proposer security.  A form of security submitted or posted by a proposer as a 
monetary guarantee that, if selected, the proposer will accept the award of the 
contract under the terms of the proposal. Proposer security is either returned, 
forfeited, or exchanged for a different form of guarantee. The form of proposer 
security may be: a surety bond signed by the surety, a signed irrevocable letter of 
credit issued by an insured institution as the term is defined in ORS 706.008(11), 
a cashier’s check, or other adequate form of security as determined by the 
General Manager. 

LL. Provider.  As the context requires, a supplier of goods or services, personal 
services, or A&E professional services. 

                MM.    Public contract.  See Contract.  

NN. Public contracting.  Procurement activities relating to obtaining, modifying, 
or administering contracts or price agreements. 

OO. Public improvement.  A project for construction, reconstruction, or major 
renovation on real property, by or for the OLWSOLWS. A public improvement 
does not include projects for which no funds of the OLWSOLWS are directly or 
indirectly used, except for participation that is incidental or related primarily to 
project design or inspection; or emergency work, minor alteration, or ordinary 
repair or maintenance necessary to preserve a public improvement.  

MM. PP. Public improvement contract.  A contract for a public improvement. A 
public improvement contract does not include a contract for emergency work, 
minor alterations, or ordinary repair or maintenance necessary to maintain a 
public improvement. 

QQ. Recycled product.  All materials, goods and supplies, not less than fifty percent 
(50%) of the total weight of which consists of secondary and post-consumer waste 
with not less than ten percent (10%) of its total weight consisting of post- 
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consumer waste. It includes any product that could have been disposed of as solid 
waste, having completed its life cycle as a consumer item, but otherwise is 
refurbished for reuse without substantial alteration of the product’s form. 

RR. Related services.  Personal services, other than architectural, engineering, and 
land survey services, that are related to the planning, design, engineering, or 
oversight of public improvement projects or components thereof, including but 
not limited to: landscape architectural services; facilities planning services; 
energy planning services; space planning services; environmental impact 
studies; hazardous substances or hazardous waste or toxic substances testing 
services; wetland delineation studies; wetland mitigation services; Native 
American studies; historical research services; endangered species studies; rare 
plant studies; biological services; archaeological services; cost estimating 
services; appraising services; material testing services; mechanical system 
balancing services; commissioning services; project management services; 
construction management services and owner’s representatives service; and/or 
land use planning services. 

Landscape architectural services; 

Facilities planning services; 

Energy planning services; 

Space planning services; 

Environmental impact studies; 

Hazardous substances or hazardous waste or toxic substances testing services; 

Wetland delineation studies; 

Wetland mitigation services; 

Native American studies; 

Historical research services; 

Endangered species studies; 

Rare plant studies; 

Biological services; 

Archaeological services; 

Cost estimating services; 

Appraising services; 

Material testing services; 

Mechanical system balancing services; 

Commissioning services; 

Project management services; 
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Construction management services and owner’s representatives service; and/or 

Land use planning services. 

SS. Request for proposals.  A solicitation document used for soliciting proposals. 

TT. Request for qualifications.  A solicitation written document issued by the 
OLWSOLWS describing particular services to which potential contractors may 
respond with a description of their experience and qualifications to perform the 
services. A request for qualifications  that results in a list of potential contractors 
who are qualified to perform theose services. OLWS may then request proposals 
from the list of qualified potential contractors, or may enter into a contract 
directly with one or more of the potential contractors on the list. , but which is not 
intended to create a contract between a potential contractor on the list and the 
OLWS. 

UU. Resident bidder.  A bidder that has paid unemployment taxes or income taxes in 
Oregon during the 12 calendar months immediately preceding submission of the 
bid, has a business address in Oregon, and has stated in the bid that the bidder is 
a resident bidder. 

VV.    Revenue generating agreements.  Contracts or agreements for services that 
generate revenue and that are typically awarded to the offeror proposing the most 
advantageous or highest monetary return. 

WW. Scope.  The range and attributes of the goods or services described in a 
procurement document. 

XX.     Signed or signature. Any mark, word, or symbol attached to or logically 
associated with a document and executed or adopted by a person with the authority 
and intent to be bound. 

YY. Solicitation.  As the context requires: 

1. A request for the purpose of soliciting offers, including an invitation to bid, a 
request for proposal, a request for quotation, a request for qualifications, or 
other similar documents; 

2. The process of notifying prospective offerors of a request for offers; and/or 

3. The solicitation document. 

ZZ. Work.  The furnishing of all materials, equipment, labor, and incidentals 
necessary to successfully complete any individual item in a contract, and the 
successful completion of all duties and obligations imposed by the contract. 

AAA. Written or in writing.  Conventional paper documents, whether handwritten, 
typewritten, or printed, including electronic transmissions or facsimile documents 
when required by applicable law or permitted by a solicitation document or 
contract.  

 
II. Authority. 

A. OLWS Board as Local Contract Review Board. The OLWSOLWS Board is 
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designated as the local contract review board of the OLWSOLWS and has all of 
the rights, powers, and authority necessary to carry out the provisions of these 
Rulesthe Procurement Rules, the Public Contracting Code, and/or the AG 
Model RulesModel Rules. 

B. Application of Attorney General’s Model Rules of Procedure. Pursuant to 
ORS 279A.065(6), the OLWSOLWS has elected to establish its own rules and 
policy for public contracting and purchasing. Except as provided herein, the 
AG Model RulesModel Rules do not apply to the OLWSOLWS. 

C. Inapplicability of Contracting and Purchasing Rules.  These RulesThe 
Procurement Rules do not apply to the following: 

1. Contracts or agreements to which the Public Contracting Code does not apply; 

2. Contracts, intergovernmental, and interstate agreements entered into 
pursuant to ORS Chapter 190; 

3. Grants; 

4. Acquisitions or disposals of real property or interests in real property; 

5. Procurements from an Oregon Corrections Enterprise program; 

6. Contracts, agreements, or other documents entered into, issued, or 
established in connection with: 

a. The incurring of debt, including any associated contracts, agreements, or 
other documents, regardless of whether the obligations that the contracts, 
agreements, or other documents establish are general, special, or limited; 

b. The making of program loans and similar extensions or advance of funds, 
aid, or assistance by the OLWSOLWS to a public or private person for 
the purpose of carrying out, promoting, or sustaining activities or 
programs authorized by law other than for the construction of public 
works or public improvements; 

c. The investment of funds by the OLWSOLWS as authorized by law; or 

d. Banking, money management, or other predominantly financial 
transactions that, by their character, cannot practically be established 
under the competitive contractor selection procedures, based upon the 
findings of the General Manager. 

7. Contracts for employee benefit plans; 

8. Contracts with newspapers and other publications for the placement of 
advertisements or public notices; 

9. Contracts for items where the price is regulated and available from a single 
source or limited number of sources; 

10. Insurance contracts; 

11. Revenue-generating agreements; 
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12. Federal agreements where applicable federal statutes and regulations govern 
when federal funds are involved and the federal statutes or regulations conflict 
with any provision of the Oregon Public Contracting Code or these Rulesthe 
Procurement Rules or require additional conditions in public contracts not 
authorized by the Oregon Public Contracting Code or these Rulesthe 
Procurement Rules. 

D. Authority of General Manager.  The General Manager is the purchasing agent 
for OLWS. For contracts, purchases, and proceedings covered by these Rulesthe 
Procurement Rules, the General Manager is authorized to advertise for bids and 
proposals; respond to all protests filed under these Procurement Rules; and 
negotiate, award, and execute contracts, amendments, and addenda, consistently 
with the Procurement Rules and as authorized by the OLWS Board.: 

1. Award contracts and amendments without specific authorization by the 
OLWS Board whenever the proposed expenditure is included in the current 
fiscal year budget and where: (i) the contract price does not exceed $50,000 
when the contract term is one year or less; or (ii) the contract obligates the 
OLWS to pay no more than $50,000 on an annual basis when the contract 
term exceeds one year. 

2. Execute contracts and amendments other than those that qualify under 
subsection (1) with specific authorization by the OLWS Board. 

3. As the purchasing agent for the OLWS, the General Manager is authorized to: 

4. Advertise for bids or proposals without specific authorization from the 
OLWS Board, when the proposed purchase is included within the current 
fiscal year budget. 

5.13. Advertise for bids or proposals when the proposed purchase is not 
included within the current fiscal year budget after the OLWS Board 
approves the proposed budget transfer. 

6. Establish the authority of OLWS employees to make purchases of 
any goods or services within the General Manager’s authority to 
purchase with limits deemed appropriate by the General Manager. 

7. Delegate, in writing, the signature authority described in the above subsection  
(2) and the purchasing powers described in the above subsection (3). In the 
absence of a written delegation to the contrary, and in the absence of the General 
Manager, the signature authority described in the above subsection (2) and the 
purchasing powers described in the above subsection (3) are delegated to the 
Acting General Manager. 

8. Delegate, in writing, the General Manager’s obligations under these rules to make 
any findings, conduct any proceedings, or retain any records to the appropriate 
OLWS employee or consultant. 

9. Adopt forms, procedures, computer software, and administrative rules for all 
OLWS purchases regardless of the amount. 

a. When adopting the forms, procedures, computer software, and/or 
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administrative rules, the General Manager shall establish practices and 
policies that: 

i. Do not encourage favoritism or substantially diminish competition; 
and 

ii. Allow the OLWS to take advantage of the cost-saving 
benefits of alternative contracting methods and practices; 

b. The OLWS shall use these forms, procedures, computer software 
and administrative rules unless they conflict with these Rules. 

E.D. Favorable Terms. Contracts and purchases shall be negotiated on the most 
favorable terms for the OLWSOLWS, in accordance with these Rulesthe 
Procurement Rules, other adopted ordinances, state and federal laws, policies, 
and procedures. 

F.E. Unauthorized Contracts or Purchases. Unauthorized public contracts entered 
into or purchases made without valid authorization shall be voidable at the sole 
discretion of the OLWSOLWS. 

1. The OLWSOLWS may take appropriate action in response to the execution 
of unauthorized contracts or purchases. 

2. Such appropriate actions include, but are not limited to, providing educational 
guidance, imposing disciplinary measures, and/or holding individuals 
personally liable for such contracts or purchases. 

G.F. Limit on Purchases from OLWS Employees or Employees’ Immediate 
Family. No contract shall be entered into with or purchase made from any OLWS 
employee or employee’s immediate family member, or any business with which 
the employee or employee’s immediate family member is associated, unless: 

1. The contract or purchase is expressly authorized and approved by the 
OLWSOLWS Board; or 

2. The need for the contract or purchase occurs during a state of emergency, and 
the General Manager finds, in writing, that the acquisition from the employee, 
employee’s immediate family member, or business with which the employee 
or employee’s immediate family member is associated is the most expeditious 
means to eliminate the threat to public health, safety, and welfare. 

 
III. Preferences. 

A. Tie Breaker Preference (mandatory resident preference). If the 
OLWSOLWS receives offers that are identical in price, fitness, availability, and 
quality, and the OLWSOLWS chooses to award a contract, the preferences 
provided in ORS 279A.120 shall be applied prior to the contract award based on 
the following order of precedence: 

1. The OLWSOLWS shall award the contract to the offeror who is offering 
goods, services, personal services, or any combination thereof, that are 
manufactured, produced, or to be performed in Oregon. 
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2. If two or more offers are for goods, services, or personal services that are 
manufactured, produced, or to be performed in Oregon, the OLWSOLWS 
shall award the contract by drawing lots among the identical resident offers. 
The OLWSOLWS shall provide such identical resident offerors notice of the 
date, time, and location of the drawing of lots, and an opportunity for those 
offerors to be present when the lots are drawn. 

3. If none of the offers are for goods, services, or personal services that are 
manufactured, produced, or to be performed in Oregon, the OLWSOLWS 
shall award the contract by drawing lots among the identical non-resident 
offers. The OLWSOLWS shall provide such identical non-resident offerors 
notice of the date, time, and location of the drawing of lots, and an 
opportunity for those offerors to be present when the lots are drawn. 

4. Determining if offers are identical in price, fitness, availability, and 
quality for purposes of applying a Tie Breaker Preference.  

• Bids are identical if the bids are responsive and offer the goods or 
services or personal services described in the Invitation to Bid at 
the same price. 

• Proposals are identical if the proposals are responsive and achieve 
equal scores when scored according to the evaluation criteria set 
forth in the Request for Proposals. 

• Offers received in response to a Special Procurement under ORS 
279B.085 are identical if, after completing the contracting 
procedure, the OLWSOLWS determines, in writing, that two or 
more offers are equally advantageous to the OLWSOLWS. 

• Offers received in response to an Intermediate Procurement under 
ORS 279B.070 are identical if the offers equally best serve the 
interests of the OLWSOLWS, taking into account considerations 
including but not limited to: price, experience, expertise, product 
functionality, suitability for a particular purpose, and contractor 
responsibility under ORS 279B.110. 

B. Reciprocal Preference (mandatory resident preference). Reciprocal 
preferences under ORS 279A.120, if applicable, must be given when evaluating 
bids. The OLWSOLWS shall add a percent increase to the bid of a nonresident 
bidder equal to the percent of the preference given to the bidder in the state in 
which the bidder resides. In determining whether the nonresident bidder’s state 
gives preference to in-state bidders, and the amount of preference that is given to 
in-state bidders, if any, the OLWSOLWS may rely on the list of reciprocal 
preferences prepared and maintained by the Oregon Department of 
Administrative Services. 

C. Discretionary Local Preference (optional local preference). If the solicitation 
is in writing and the procurement is not excluded under this Section IV (C)(3), the 
General Manager may provide a specified percentage preference of not more than 
ten percent (10%) for goods fabricated or processed entirely in Oregon or services 
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performed entirely in Oregon. In the event the General Manager determines that 
such a preference will be applied, the application and amount of the preference 
must be identified in writing in the solicitation document. 
1. When a preference is provided and more than one offeror qualifies for the 

preference, the General Manager may give further preference to a qualifying 
offeror that resides in or is headquartered in Oregon. 

2. The General Manager may establish a preference percentage of ten percent 
(10%) or higher if the General Manager makes a written determination that 
good cause exists to establish the higher percentage, explains the reasons, 
and provides evidence for finding good cause to establish a higher 
percentage. 

3. Discretionary local preference unavailable for certain procurements. The 
discretionary preference described in this Section IV (C) may not be applied 
to a contract for emergency work, minor alterations, ordinary repairs or 
maintenance of public improvements, or to any other construction contract 
that is not defined as a public improvement under ORS 279A.010. 

D. Preference for Recycled Materials and Supplies. Preferences for recycled 
goods shall be given when comparing goods, if applicable under ORS 279A.125. 
The General Manager shall make a written determination for whether the goods 
are manufactured from recycled materials and the criteria used in making such 
determination. Preference shall be given if: 

1. The recycled product is available 

2. The recycled product meets applicable standards 

3. The recycled product can be substituted for a comparable nonrecycled 
product; and 

4. The costs of the recycled product do not exceed the costs of comparable 
nonrecycled products by more than five percent, or a higher percentage if the 
General Manager makes a written determination justifying a higher 
percentage.  

E. Opportunities for Disadvantaged Business Enterprises, Minority-Owned 
Businesses, Women-Owned Businesses, Businesses that Service-Disabled 
Veterans Own, and Emerging Small Businesses.Opportunities for Minority, 
Women, Service-Disabled Veteran, and Emerging Small Business Enterprise. 
The OLWS aspires to provide public contracting opportunities for disadvantaged 
business enterprises, minority-owned businesses, women-owned businesses, 
businesses that service-disabled veterans own, and emerging small businesses. To 
this end: 

1. The OLWSWhere direct appointment is available, the General Manager (or 
designee) is strongly encouraged to review the COBID vendor directory to 
determine whether there are COBID-certified contractors in the category of work 
to be solicited, before awarding a contract. 

2. Where a procurement is made using informal quote-seeking or intermediate 

Commented [LW19]: Revised section. Clarifies that 
OLWS will rely on COBID-certification. 
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procurement procedures, the General Manager (or designee) is strongly 
encouraged to review the COBID vendor directory to determine whether there are 
COBID-certified contractors in the category of work to be solicited, before 
requesting quotes or proposals. 

3. OLWS may, in solicitation documents, require that some portion of the work be 
performed, or some portion of the materials be provided, by a COBID-certified 
business. OLWS may establish other contract requirements as authorized by ORS 
279A.107. 

  
 

IV. General Provisions. 

A. Public Notice. Unless otherwise specifically provided by these Rulesthe 
Procurement Rules, any notice required to be published by these Rulesthe 
Procurement Rules may be published using any method the General Manager 
deems appropriate, including but not limited to: mailing notice to persons that 
have requested notice in writing, placing notice on the OLWSOLWS’s website, 
placing notice through an electronic procurement system, or publishing in 
statewide trade or local publications. 

B. Procedure for Competitive Verbal Quotes and Proposals. Where allowed by 
these Rulesthe Procurement Rules, solicitations by competitive quotes and 
proposals shall be based on a description of the quantity of goods or services to 
be provided, and may be solicited and received by phone, facsimile, or email, as 
authorized by the General Manager. 

1. A good faith effort shall be made to contact at least three (3) potential 
providers. 

2. If three (3) potential providers are not reasonably available, fewer shall 
suffice, but the General Manager shall keep a written record of the efforts 
made to obtain three potential providers as part of the procurement file. 

C. Procedure for Informal Written Solicitation. Where allowed by these 
Rulesthe Procurement Rules, informal written solicitations shall be made by a 
solicitation document sent to not fewer than three (3) prospective providers. 

1. The solicitation document shall request competitive price quotes or 
competitive proposals, and shall include: 

a. The date, time, and place that price quotes or proposals are due; 

b. A description or quantity of the good or service required; 

c. A statement of the time period for which price quotes or proposals must 
remain firm, irrevocable, valid, and binding on the offeror. If no time is 
stated in the solicitation document, the period shall be thirty (30) days; 

d. Any required contract terms or conditions; and 

e. Any required bid form or proposed format. 
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2. Price quotes or proposals shall be received by the General Manager at the 
date, time, and place established in the solicitation document. 

a. The General Manager shall keep a written record of the sources of the 
quotes or proposals. 

b. If three (3) quotes or proposals are not reasonably available, fewer shall 
suffice, but the General Manager shall keep a written record of the 
efforts made to obtain quotes or proposals as part of the procurement 
file. 

D. Procedure for Competitive Sealed Bidding.  

1. The OLWSOLWS shall issue an invitation to bid, which must include the 
following information: 

a. Time and date by which the bids must be received, and a place where 
the bids must be submitted. The OLWSOLWS may receive bids by 
electronic means or direct or permit a bidder to submit bids by 
electronic means. 

b. Name and title of the person designated to receive bids and the contact 
person for the procurement, if different. 

c. Description of the procurement, which must: identify the scope of work, 
outline the contractor’s anticipated duties, set expectations for the 
contractor’s performance, and include all contractual terms and 
conditions applicable to the procurement. 

d. Time, date, and place for prequalification applications, if any, to be 
filed, and the classes of work, if any, for which bidders must be 
requalified under ORS 279B.120. 

e. All criteria to be used in evaluating the bids. 

f. Additional statements as required by ORS 279B.055. 

2. The invitation to bid may additionally include the following information: 

a. Criteria to determine minimum acceptability, such as inspection, testing, 
quality, and suitability for intended use or purpose. 

b. Criteria that will affect the bid price and that will be considered in 
evaluating for award, including but not limited to: discounts, 
transportation costs. Total costs of ownership or operation of a product 
over the life of the product must be objectively measurable if included. 

3. Bid security.  The OLWSOLWS may require bid security if the General 
Manager determines that bid security is reasonably necessary or prudent to 
protect the interests of the OLWSOLWS. 

4. Public notice.  A public notice may be provided in any manner deemed 
reasonably prudent considering the nature of the procurement. Public notice 
may be published on the OLWSOLWS’s website, through an electronic 
procurement system, in a newspaper of general circulation in the 
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area where the contract is to be performed, and/or in any other publications as 
the General Manager may determine. Notwithstanding the foregoing, for 
construction contracts over $125,000, the OLWSOLWS shall publish at least 
once in a newspaper of general circulation in the area where the contract is to 
be performed, in addition to whatever other publications the General Manager 
may deem appropriate. 

5. Evaluation of bids.  The OLWSOLWS shall evaluate all bids received before 
the time and date indicated for bid opening. The OLWSOLWS may not 
consider for award any bids received after the time and date indicated for bid 
opening. All applicable preferences shall be applied in evaluating the bids. 
Bids shall be evaluated on the requirements and criteria set forth in the 
invitation to bid. No criteria may be used in the evaluation that were not set 
forth in the invitation to bid. 

6. Notice of intent to award.  At least 7 calendar days before the award, the 
OLWSOLWS shall provide written notice of its intent to award a contract to 
all bidders. If the General Manager determines that circumstances justify 
prompt execution of the contract, a shorter notice period may be established, 
provided that the specific reasons for the shorter notice period are documented 
in the procurement file.  

7. Finality.  The OLWSOLWS’s award shall not be final until the later of either: 
the expiration of the protest period following the notice of intent to award 
pursuant to OAR 137-047-0740, or after the OLWSOLWS provides written 
responses to all timely-filed protests denying the protests and affirming the 
award. 

E. Procedure for Competitive Sealed Proposals.  

1. The OLWSOLWS shall solicit a request for proposals, which must include the 
following information: 

a. Time and date by which sealed proposals must be received, and a place 
where the proposals must be submitted. The OLWSOLWS may receive 
proposals by electronic means or may direct or permit proposers to submit 
proposals by hard copy. 

b. Name and title of the person designated to receive proposals and the 
contact person for the procurement, if different. 

c. Description of the procurement, which must: identify the scope of work, 
outline the contractor’s anticipated duties, set expectations for the 
contractor’s performance, and include all contractual terms and conditions 
applicable to the procurement. 

d. Time, date, and place for prequalification applications, if any, to be filed, 
and the classes of work, if any, for which proposers must be requalified 
under ORS 279B.120. 

e. Description of the methods by which the OLWSOLWS will make the 
results of each tier of competitive evaluation available to the proposers 
who competed in that tier. 
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f. Description of the manner in which the proposers who are eliminated 
from further competition may protest the OLWSOLWS’s decision. 

g. Additional statements as required by ORS 279B.055. 

2. The request for proposals may additionally include the following 
information: 

a. Contractual terms or conditions that the OLWSOLWS reserves for 
negotiation with proposers. 

b. Request that proposers propose contractual terms and conditions that 
relate to the subject matter reasonably identified in the request for 
proposals. 

c. The form or content of the written contract that the OLWSOLWS will 
accept. 

d. The method the OLWSOLWS will use to select the contractor, which 
may include but is not limited to: negotiating with the highest ranked 
proposer, competitive negotiations, a multiple-tiered competition that is 
designed to identify a class of proposers that fall within a competitive 
range or to otherwise eliminate from consideration a class of lower 
ranked proposers. 

e. The manner in which the OLWSOLWS will evaluate proposals, 
identifying the relative important of price and other factors the 
OLWSOLWS will use to evaluate and rate the proposals in the first tier 
of competition. If the OLWSOLWS uses more than one tier of 
competitive evaluation, the request for proposals must describe the 
process the OLWSOLWS will use to evaluate proposals in the 
subsequent tiers. 

3. Proposer security.  The OLWSOLWS may require proposer security if the 
General Manager determines that proposer security is reasonably necessary 
or prudent to protect the interests of the OLWSOLWS.  The form of security 
shall be as determined by the General Manager. 

4. Public notice.  A public notice may be provided in any manner deemed 
reasonably prudent considering the nature of the procurement. Public notice 
may be published on the OLWSOLWS’s website, through an electronic 
procurement system, in a newspaper of general circulation in the area where 
the contract is to be performed, and/or in any other publications as the 
General Manager may determine. Notwithstanding the foregoing, for 
construction contracts over $125,000, the OLWSOLWS shall publish at least 
once in a newspaper of general circulation in the area where the contract is to 
be performed, in addition to whatever other publications the General 
Manager may deem appropriate. 

5. Evaluation of proposals.  The OLWSOLWS may select the contractor using 
the method provided for in the request for proposals, including but not 
limited to: an award based solely on the rankings of proposals; discussions 
leading to best and final offers; serial negotiations beginning with the highest 
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ranked proposer; competitive simultaneous negotiations; multiple-tiered 
competitions; multi-step requests for proposals beginning with first unpriced 
submittals; or a combination of methods or any other authorized method. All 
applicable preferences shall be applied in evaluating proposals. If the 
OLWSOLWS awards a contract, the OLWSOLWS shall award the contract 
to the responsible proposer whose proposal the OLWSOLWS determines in 
writing is the most advantageous to the OLWSOLWS, based on the 
evaluation process and factors described in the request for proposals, 
applicable preferences, and the outcome of any negotiations where 
applicable. Other factors may not be used in the evaluation. 

6. Application of public records to proposals.  The OLWSOLWS may open 
proposals in a manner to avoid disclosing contents to competing proposers 
during the process of negotiation, when applicable; however, the 
OLWSOLWS shall record and make available the identity of all proposers as 
part of the OLWSOLWS’s public records after the proposals are opened. 
Proposals are not required to be open for public inspection until after the 
notice of intent to award is issued, even when opened at a public meeting. 

7. Notice of intent to award.  At least 7 calendar days before the award, the 
OLWSOLWS shall provide written notice of its intent to award a contract to 
each proposer who was evaluated in the final competitive tier. If the General 
Manager determines that circumstances justify prompt execution of the 
contract, a shorter notice period may be established, provided that the specific 
reasons for the shorter notice period are documented in the procurement file.  

8. Finality.  The OLWSOLWS’s award shall not be final until the later of 
either: the expiration of the protest period pursuant to OAR 137-047-0740, or 
as set forth in the notice of intent to award if different, or after the 
OLWSOLWS provides written responses to all timely-filed protests denying 
the protests and affirming the award. 

F. Retroactive Approval. Retroactive approval of a contract means the award or 
execution of a contract where work was commenced without final award or 
execution. The General Manager may make a retroactive approval of a contract 
only if the responsible employee submits a copy of the proposed contract to the 
General Manager, along with a written request for contract retroactive approval, 
that contains: 

1. An explanation of the reason the work was commenced before the contract 
was awarded or executed; 

2. A description of steps being taken to prevent similar occurrences in the future; 

3. Evidence that, but for the failure to award or execute the contract, the employee 
complied with all other steps required to properly select a contractor and 
negotiate the contract; and 

4. A proposed form of contract. 

V. Source Selection Methods for Goods or Services, Other Than Personal Services 
or A&E Professional Services. 



OLWS Contracting & Purchasing Rules  

 

 
  Page | 20 

A. Small Procurements. Contracts or purchases of goods or services with a 
contract price of $10,000 or less are small procurements. Small procurements 
are not subject to competitive bidding requirements and no public notice is 
required. 

1. For small procurements of goods or services, the General Manager may 
use any procurement method the General Manager deems practical or 
convenient, including direct negotiation or direct award. 

2. Amendments.  

a) A small procurement contract awarded may be amended to 
exceed $10,000 for any of the following circumstancesonly in 
accordance with OAR 137-047-0800, provided that the 
cumulative amendments do not increase the total contract price 
to more than twenty-five percent (25%) of the original contract 
price: 

i. The amendment is within the scope of the procurement as 
described in the solicitation documents, if any. Or if there is no 
solicitation document, then as described in the sole source 
notice or the approved special procurement, if any. An 
amendment is not within the scope of the procurement if the 
General Manager (or designee) determines that if OLWS had 
described in the solicitation the changes to be made by the 
amendment, that it would have likely increased competition or 
otherwise affected the award of the contract. 

ii. The Procurement Rules otherwise permit the contract to be 
awarded without competition for the goods or services to be 
procured under the amendment. 

iii. The amendment is necessary to comply with a change in law 
that affects performance of the contract. 

iv. The amendment results from a renegotiation of the terms and 
conditions of the contract to be amended, including the contract 
price, and the amendment is advantageous to OLWS, subject to 
all of the following conditions: (1) The goods or services to be 
provided under the amended contract are the same as the goods 
or services to be provided under the unamended contract; and 
(2) The General Manager (or designee) determines that the 
amended contract is at least as favorable to OLWS as the 
unamended contract. 

b) The cumulative amendments may not increase the total contract price to 
more than twenty-five percent (25%) of the original contract price, 
unless the General Manager determines that a higher amount is 
warranted.  

. 
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B. Intermediate Procurements. Contracts for goods or services with a contract 
price greater than $10,000 and less than or equal to $150,000 are intermediate 
procurements. 

1. Intermediate procurements may be made by informal written solicitation. 

2. Negotiations. The General Manager may negotiate with an offeror to 
clarify an informal written solicitation, or to make modifications that will 
make the quote, proposal, or solicitation acceptable or more advantageous 
to the OLWSOLWS. 

3. Award. If a contract is awarded, the award shall be made to the offeror whose 
competitive quote or proposal or informal written solicitation the General 
Manager determines will best serve the interests of the OLWSOLWS, taking 
into account:  

a) Price 

b) Experience and expertise 

c) Product functionality and suitability for a particular purpose 

d) Contractor responsibility under ORS 279B.110 standards 

d)e) OLWS’s experience and satisfaction with the offeror in prior 
or current contracts 

e)f) Any other relevant considerations 
4. Amendments. 

a) An intermediate procurement contract may be amended for any of 
the following circumstances: 

i. The amendment is within the scope of the procurement as 
described in the solicitation documents, if any. Or if there is no 
solicitation document, then as described in the sole source 
notice or the approved special procurement, if any. An 
amendment is not within the scope of the procurement if the 
General Manager (or designee) determines that if OLWS had 
described in the solicitation the changes to be made by the 
amendment, that it would have likely increased competition or 
otherwise affected the award of the contract. 

ii. The Procurement Rules otherwise permit the contract to be 
awarded without competition for the goods or services to be 
procured under the amendment. 

iii. The amendment is necessary to comply with a change in law 
that affects performance of the contract. 

iv. The amendment results from a renegotiation of the terms and 
conditions of the contract to be amended, including the 
contract price, and the amendment is advantageous to OLWS, 
subject to all of the following conditions: (1) The goods or 
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services to be provided under the amended contract are the 
same as the goods or services to be provided under the 
unamended contract; and (2) The General Manager (or 
designee) determines that the amended contract is at least as 
favorable to OLWS as the unamended contract. 

b) The cumulative amendments may not increase the total contract 
price to more than $150,000 or one hundred, twenty-five percent 
(125%) of the original contract price (whichever is greater), unless 
the General Manager determines that a higher amount is warranted. 

An intermediate procurement contract may be amended to exceed 
$150,000 only in accordance with OAR 137-047-0800, provided 
that the cumulative amendments do not increase the total contract 
price by more than twenty-five percent (25%) of the original 
contract price. 

4. Public notice. Public notice is required for intermediate procurements with a 
contract price equal to or exceeding $50,000. 

C. Large Procurements. Contracts for goods or services with a contract price 
greater than $150,000 are large procurements. 

1. The General Manager may use competitive sealed bidding as set forth in 
ORS 279B.055 and these Rulesthe Procurement Rules, or competitive 
sealed proposals as set forth in ORS 279B.060 and these Rulesthe 
Procurement Rules. 

2. The OLWSOLWS shall apply the applicable procedure set out in the AG 
Model RulesModel Rules for processing protests of large procurements. 

3. Amendments. 

a) A large procurement contract may be amended for any of the 
following circumstances: 

v. The amendment is within the scope of the procurement as 
described in the solicitation documents. An amendment is not 
within the scope of the procurement if the General Manager (or 
designee) determines that if OLWS had described in the 
solicitation the changes to be made by the amendment, that it 
would have likely increased competition or otherwise affected 
the award of the contract. 

vi. The Procurement Rules otherwise permit the contract to be 
awarded without competition for the goods or services to be 
procured under the amendment. 

vii. The amendment is necessary to comply with a change in law 
that affects performance of the contract. 

b) The cumulative amendments may not increase the total contract 
price to more than twenty-five percent (25%) of the original contract 
price (whichever is greater), unless the General Manager determines 

Commented [LW24]: Increased limits on contract price 
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that a higher amount is warranted, and that, had the contract price 
been increased in the solicitation, it would have likely increased 
competition or otherwise affected the award of the contract.  

2.  
 

VI. Personal Services Contracts. 

A. Classification of Services as Personal Services. In addition to the classes of 
personal services contracts identified in the definition of personal services 
contracts, the General Manager may classify additional specific types of services 
as personal services. In determining whether a service is a personal service, the 
General Manager shall consider: 

1. Whether the work requires specialized skills, knowledge, and resources in the 
application of technical or scientific expertise, or the exercise of professional, 
artistic, or management discretion or judgment; 

2. Whether the OLWSOLWS intends to rely on the contractor’s 
specialized skills, knowledge, and expertise to accomplish the work; 
and 

3. Whether selecting a contractor primarily on the basis of qualifications, rather 
than price, would most likely meet the OLWSOLWS’s needs and result in 
obtaining satisfactory contract performance and optimal value. 

4. A service shall not be classified as personal services for the purposes of these 
Rulesthe Procurement Rules if: 

a. The work has traditionally been performed by contractors selected 
primarily on the basis of price; or 

b. The services do not require specialized skills, knowledge, and resources in 
the application of highly technical or scientific expertise, or the exercise of 
professional, artistic, or management discretion or judgment. 

B. Requests for Qualifications. At the General Manager’s discretion, a request for 
qualifications may be used to determine whether competition exists to perform 
the needed personal services or to establish a non-binding list of qualified 
contractors for individual negotiation, informal written solicitations, or requests 
for proposals. 

1. A request for qualifications shall describe the particular type of personal 
services that will be sought, the qualifications the contractor must have to be 
considered, and the evaluation factors and their relative importance. 

2. A request for qualifications may require information including, but not 
limited to: 

a. The contractor's particular capability to perform the required personal 
services; 

b. The number of experienced personnel available to perform the required 
personal services; 
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c. The specific qualifications and experience of personnel; 

d. A list of similar personal services the contractor has completed; 

e. References concerning past performance; and 

f. Any other information the General Manager deems 
necessary to evaluate the contractor’s qualifications. 

3. A voluntary or mandatory qualifications pre-submission meeting may be held 
for all interested contractors to discuss the proposed personal services. The 
request for qualifications shall include the date, time, and location of the 
meeting. 

4. Unless the responses to a request for qualifications establish that competition 
does not exist, the request for qualifications is canceled, or all responses to the 
request for qualifications are rejected, then all respondents who meet the 
qualifications set forth in the request for qualifications shall receive notice of 
any required personal services and have an opportunity to submit a proposal in 
response to request for proposals. 

C. Direct Appointment. Personal services may be procured through direct 
negotiations and award if: 

1. The estimated contract price does not exceed $100,000 and the 
work is within a budgetary appropriation or approved by the 
OLWSOLWS Board; or 

2. The confidential personal services, including special counsel, or professional 
or expert witnesses or consultants, are necessary to assist with pending or 
threatened litigation or other legal matters in which the OLWSOLWS may 
have an interest; or 

3. The nature of the personal service is not project-driven but requires an 
ongoing, long-term relationship of knowledge and trust. 

4. Amendments. Personal services contracts procured by direct negotiation 
pursuant to this section may be amended, provided the amendment is within 
the scope of the original contract and the cumulative amount of the 
amendments does not increase the total contract price by more than twenty- 
five percent (25%) over the original contract price; or the amendment is 
necessary to complete the work being performed and it would be unreasonable 
or impracticable to seek another provider within the time frames needed to 
complete the work. 

5. Public Notice. No public notice of personal services contracts procured by 
direct negotiations is required. 

D. Solicitations. Personal Services that do not qualify for direct appointment under 
subsection (C) may be procured through the same process the OLWSOLWS is 
authorized to use for the procurement of A&E professional services. 

 
VII. Professional Services and Related A&E Services 
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A. Direct Appointment.  The OLWSOLWS may enter into a contract directly with 
a consultant providing A&E professional services without following the selection 
procedures set forth elsewhere in these Rulesthe Procurement Rules if: 

1. The OLWSOLWS finds that an Emergency exists; or  

2. The total Estimated Fee to be paid under the Contract does not exceed 
$100,000; or  

3. Where a project is being continued, as more particularly described below, the 
professional A&E services to be performed under the contract meet the 
following requirements: 

a. The services consist of A&E professional services that have been 
substantially described, planned or otherwise previously studied in an 
earlier contract with the same consultant and are rendered for the same 
project as the A&E professional services rendered under the earlier 
contract; 

b. The total estimated fee to be made under the Contract does not exceed 
$250,000; and 

c. The OLWSOLWS used either a formal selection procedure at the time of 
original selection to select the consultant for the earlier contract; or 

4. Where a Pproject is being continued, as more particularly described below, 
and where the total estimated fee is expected to exceed $250,000, the 
professional A&E services to be performed under the contract meet the 
following requirements: 

a. The services consist of or are related to A&E professional services that 
have been substantially described, planned or otherwise previously 
studied under an earlier contract with the same consultant and are 
rendered for the same project as the A&E professional services rendered 
under the earlier contract; 

b. The OLWSOLWS used a formal selection procedure applicable to 
selection of the consultant at the time of original selection to select the 
consultant for the earlier contract; and 

c. The OLWSOLWS makes written findings that entering into a contract 
with the consultant, whether in the form of an amendment to an existing 
contract or a separate contract for the additional scope of services, will: 

i. Promote efficient use of public funds and resources and result in 
substantial cost savings to the OLWSOLWS; and, 

ii. Protect the integrity of the public contracting process and the 
competitive nature of the procurement by not encouraging favoritism 
or substantially diminishing competition in the award of the contract. 

5. The OLWSOLWS may select a consultant for a contract under this section of 
the Rules from the following sources: 
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a. A list of consultants the OLWSOLWS creates under OAR 137-048-0120 
(List of Interested Consultants; Performance Record); 

b. Another contracting agency's list of consultants that the contracting 
agency has created under OAR 137-048-0120 (List of Interested 
Consultants; Performance Record), with written consent of that 
contracting agency; or 

c. All consultants offering the required A&E professional services that the 
OLWSOLWS reasonably can identify under the circumstances. 

6. The OLWSOLWS shall direct negotiations with a consultant selected under 
this section of the Rules toward obtaining written agreement on: 

a. The consultant's performance obligations and performance schedule; 

b. Payment methodology and a maximum amount payable to the consultant 
for the A&E professional services required under the contract that is fair 
and reasonable to the OLWSOLWS as determined solely by the 
OLWSOLWS, taking into account the value, scope, complexity and 
nature of the A&E professional services; and 

c. Any other provisions the OLWSOLWS believes to be in the 
OLWSOLWS’s best interest to negotiate. 

B. Informal Solicitations. An informal written solicitation process may be used for 
professional A&E services when the contract price is less than $250,000. 

1. The OLWSOLWS may use the informal selection procedure on the basis of 
qualifications alone, or, for related services, on the basis of price and 
qualifications, if the OLWSOLWS: 

a. Creates a request for proposals that includes at a minimum the following: 

i. A description of the project for which a consultant's A&E 
professional services or related services are needed and a description 
of the professional services or related services that will be required 
under the resulting contract; 

ii. The anticipated contract performance schedule; 

iii. Conditions or limitations, if any, that may constrain or prohibit the 
selected consultant's ability to provide additional services related to 
the project, including construction services; 

iv. The date and time proposals are due and other directions for 
submitting proposals; 

v. Criteria upon which the most qualified consultant will be selected. 
Selection criteria may include, but are not limited to, the following: 

• The amount and type of resources and number of 
experienced staff the consultant has committed to perform 
the professional A&E services or related services 
described in the request for proposals within 

Commented [LW27]: This is the only area where related 
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the applicable time limits, including the current and 
projected workloads of such staff and the proportion of 
time such staff would have available for the A&E 
professional services or related services; 

• Proposed management techniques for the A&E  
professional services or related services described in the 
request for proposals; 

• A consultant's capability, experience and past performance 
history and record in providing similar A&E professional 
services or related services, including but not limited to 
quality of work, ability to meet schedules, cost control 
methods and contract administration practices; 

• A consultant's approach to A&E professional services or 
related services described in the request for proposals and 
design philosophy, if applicable; 

• A Consultant's geographic proximity to and familiarity 
with the physical location of the project; 

• Volume of work, if any, previously awarded to a 
consultant, with the objective of effecting equitable 
distribution of contracts among qualified consultants, 
provided such distribution does not violate the principle of 
selecting the most qualified consultant for the type of 
A&E professional services required; 

• A consultant's ownership status and employment practices 
regarding women, minorities, service-disabled veterans, 
emerging small businesses, or historically underutilized 
businesses; 

• If the OLWSOLWS is selecting a consultant to provide 
related services, pricing policies and pricing proposals or 
other pricing information, including the number of hours 
proposed for the services required, expenses, hourly rates 
and overhead. 

vi. A statement that proposers do so solely at their expense, and OLWS 
is not responsible for any proposer expenses associated with the 
request for proposals; 

vii. A statement directing proposers to the applicable protest procedures; 
and 

viii. A sample form of the contract. 

b. Provides a request for proposals to a minimum of five (5) prospective 
consultants. If fewer than five (5) prospective consultants are available, 
the OLWSOLWS shall provide the request for proposals to all available 
prospective consultants and shall maintain a written record of the 
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OLWSOLWS’s efforts to locate available prospective consultants for the 
request for proposals. The OLWSOLWS shall draw prospective 
consultants from: 

i. The OLWSOLWS’s list of consultants that is created and maintained 
under OAR 137-048-0120 (List of Interested Consultants; 
Performance Record); 

ii. Another contracting agency's list of consultants that is created and 
maintained under OAR 137-048-0120 (List of Interested Consultants; 
Performance Record); or 

iii. All consultants that the OLWSOLWS reasonably can locate that 
offer the desired A&E professional services or related services, or 
any combination of the foregoing. 

c. Reviews and ranks all proposals received according to the criteria set 
forth in the request for proposals, and selects the three highest ranked 
proposers. 

2. The OLWSOLWS may use the informal selection procedure for related 
services on the basis of price proposals and other pricing information alone if 
the OLWSOLWS: 

a. Creates a request for proposals that includes at a minimum the following: 

i. A description of the project for which a consultant's Related services 
are needed and a description of the related services that will be 
required under the resulting contract; 

ii. The anticipated contract performance schedule; 

iii. Conditions or limitations, if any, that may constrain or prohibit the 
selected consultant's ability to provide additional services related to 
the project, including construction services; 

iv. The date and time proposals are due and other directions for 
submitting proposals; 

v. Any minimum or pass-fail qualifications that the proposers must 
meet, including but not limited to any such qualifications in the 
subject matter areas described in these Rulesthe Procurement Rules 
applicable to a request for proposals for A&E professional services 
that are related to the related services described in the request for 
proposals; 

vi. Pricing criteria upon which the highest ranked consultant will be 
selected. pricing criteria may include, but are not limited to, the total 
price for the related services described in the request for proposals, 
consultant pricing policies and other pricing information such as the 
consultant’s estimated number of staff hours needed to perform the 
related services described in the request for proposals, expenses, 
hourly rates and overhead; 
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vii. A statement directing proposers to the applicable protest procedures; 
and 

viii. A sample form of the Contract. 

b. Provides the request for proposals to a minimum of five (5) prospective 
consultants. If fewer than five (5) prospective consultants are available, 
the OLWSOLWS shall provide the request for proposals to all available 
prospective consultants and shall maintain a written record of the 
OLWSOLWS’s efforts to locate available prospective consultants for the 
request for proposals. The OLWSOLWS shall draw prospective 
Consultants from sources similar to the sources authorized for requests for 
proposals for A&E professional services 

c. Reviews and ranks all responsive proposals received, according to the 
total price for the related services described in the request for proposals, 
consultant pricing policies and other pricing information requested in the 
request for proposals, including but not limited to the number of hours 
proposed for the related services required, expenses, hourly rates and 
overhead, and select the three highest-ranked proposers. 

3. When the estimated fee in an informal selection procedure is expected not to 
exceed $150,000, the OLWSOLWS is only required to provide the request for 
proposals to three (3) prospective consultants. If fewer than three (3) 
prospective consultants are available, the OLWSOLWS shall provide the 
request for proposals to all available prospective consultants and shall 
maintain a written record of the OLWSOLWS’s efforts to locate available 
prospective consultants for the request for proposals. 

4. If the OLWSOLWS does not cancel a request for proposals after it reviews 
the proposals and ranks each proposer, the OLWSOLWS will begin 
negotiating a contract with the highest ranked proposer. The OLWSOLWS 
shall direct contract negotiations toward obtaining written agreement on the 
following: 

a. The consultant's performance obligations and performance schedule; 

b. Payment methodology and a maximum amount payable to the consultant 
for the A&E professional services or related services  required under the 
contract that is fair and reasonable to the OLWSOLWS as determined 
solely by the OLWSOLWS, taking into account the value, scope, 
complexity and nature of the A&E professional services and related 
services; and 

c. Any other provisions the OLWSOLWS believes to be in the 
OLWSOLWS's best interest to negotiate. 

5. The OLWSOLWS shall, either orally or in writing, formally terminate 
negotiations with the highest ranked proposer, if the OLWSOLWS and the 
proposer are unable for any reason to reach agreement on a contract within a 
reasonable amount of time. The OLWSOLWS may thereafter negotiate with 
the second ranked proposer, and if necessary, with the third ranked proposer, 
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in accordance with this section of the Rules, until negotiations result in a 
contract. If negotiations with any of the top three proposers do not result in a 
contract within a reasonable amount of time, the OLWSOLWS may end the 
particular informal solicitation and thereafter may proceed with a new 
informal solicitation under this section or proceed with a formal solicitation. 

6. The OLWSOLWS shall terminate the informal selection procedure and 
proceed with the formal selection procedure if the scope of the anticipated 
contract is revised during negotiations so that the estimated fee will exceed 
$250,000. 

C. Formal Selection Procedure.  For contracts with consultants providing 
professional A&E services that do not qualify for direct appointment or the 
informal selection procedure, the OLWSOLWS shall enter into the contract 
through the formal selection procedure set forth in OAR 137-048-0220. 

 
VIII. Public Improvements.   

 

A. OLWS may directly appoint a consultant for a public improvement, if the estimated 
cost of the A&E services for the project does not exceed $100,000.The OLWS 

A.B. For all other public improvement procurements, OLWS shall follow the 
procedures set forth in the Public Contracting Code for all contracts relating to 
construction services for the development of a public improvement. 

 
IX. Alternative Source Selection Methods for Goods or Services & Personal 

Services. 

A. Sole-Source Procurements. A contract may be awarded as a sole-source 
procurement without competition pursuant to this section. The use of the 
sole-source selection method should only be considered where the 
otherwise-applicable procurement method is unavailable or impractical.  

1. Determination of Sole Source. Before a sole-source contract may be awarded, 
the General Manager shall make written findings that the goods or services, 
personal services, or A&E professional services are available from only one 
source, based on one or more of the following criteria: 

a. The efficient use of existing goods or services, personal services, or 
professional A&E services requires the acquisition of compatible goods 
or services, personal services, or professional A&E services that are 
available from only one source; 

b. The goods or services, personal services, or professional A&E services 
are available from only one source and required for the exchange of 
software or data with other public or private agencies; 

c. The goods or services, personal services, or A&E professional 
services are available from only one source, and are needed for use in 
a pilot or an experimental project; or 

Commented [LW28]: Incorporated a public procurement 
exception that has been more commonly used by OLWS. 
This is an exception allowed by statute that was already 
available to OLWS; it just wasn't in the Procurement Rules 
directly. 

Commented [LW29]: Moved this general statement to the 
sole-source procurement section only, because it doesn't 
directly apply to all of the alternative source selection 
methods included in the most recent edits. E.g., Oregon 
Forward program contracts are now included as an 
alternative method, but that source selection method is the 
mandatory default, where applicable.  
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d. Other facts or circumstances exist that support the conclusion that the 
goods or services, personal services, or A&E professional services are 
available from only one source. 

2. Negotiations. To the extent reasonably practical, contract terms advantageous 
to the OLWSOLWS shall be negotiated with the sole source provider. 
 

3. Notice. The General Manager shall post notice of any determination that the 
sole source selection method will be used on the OLWSOLWS’s website not less 
than seven two (72) days prior to the date a sole source contract will be awarded. 
The notice shall describe the goods or services, personal services, or A&E 
professional services to be procured, identify the prospective contractor and 
include the date and time when, and place where, protests of the use of a sole 
source selection method must be filed. 

B. Special Procurements. In its capacity as the local contract review board for the 
OLWS, the OLWSThe OLWS Board, upon its own initiative, or upon request 
of the General Manager, may create special selection, evaluation, and award 
procedures for, or may exempt from competition, the award of a specific 
contract or class of contracts as provided in this section. 

1. Basis for Approval. The approval of a special solicitation method or 
exemption from competition must be based upon a record before the the 
OLWSOLWS Board that contains the following: 

 
a. The nature of the contract or class of contracts for which the special 

solicitation or exemption is requested; 

b. The estimated contract price or cost of the project, if relevant; 

c. Findings to support the substantial cost savings, enhancement in quality 
or performance, or other public benefit anticipated by the proposed 
selection method or exemption from competitive solicitation; 

d. Findings to support the reason that approval of the request would be 
unlikely to encourage favoritism or diminish competition for the public 
contract or class of public contracts, or would otherwise substantially 
promote the public interest in a manner that could not practicably be 
realized by complying with the solicitation requirements that would 
otherwise be applicable under these regulations; 

e. A description of the proposed alternative contracting methods to be 
employed; and 

2. In making a determination regarding a special selection method, the 
OLWSthe OLWS Board may consider the type, cost, amount of the contract 
or class of contracts, number of persons available to make offers, and such 
other factors as it may deems appropriate. 

3. Hearing. The OLWSThe OLWS Board mayshall approve thea special 
solicitation or exemption after a public hearing before the OLWSthe 
OLWS Board. 

Commented [LW30]: Shortened the minimum notice 
period to allow for procurements to process more quickly. 
There is already a 7-day protest period, so the amount of 
notice in this section is on top of that 7 days.   
 
Effectively, the existing policy has a 14-day notice period, 
which has seemed like an unnecessarily long amount of time 
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effectively have 9 days to challenge a sole source 
procurement.  
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a. At the public hearing, the OLWSOLWS shall offer an 
opportunity for any interested party to appear and present 
comment. 

b. The OLWSThe OLWS Board shall consider the findings and may 
approve the exemption as proposed or as modified by the OLWSthe 
OLWS Board after providing an opportunity for public comment. 

C. Special Procurement ClassesContracts. The following classes of contracts 
are special procurements that may be awarded in any manner that the General 
Manager deems appropriate for OLWS needs, including by direct appointment 
or direct purchase. Except where otherwise provided, the General Manager 
shall make a record of the method of award in the OLWS procurement files. 
Subject to award at the General Manager’s discretion. The following classes of 
contracts may be awarded in any manner that the General Manager deems 
appropriate to the OLWS’s needs, including by direct appointment or purchase. 
Except where otherwise provided, the General Manager shall make a record of 
the method of award. 

1. Amendments. Contract amendments shall not be considered to be separate 
contracts if made in accordance with these Rules. 

2.1. Copyrighted Materials; Library Materials. Contracts for the acquisition of 
materials entitled to copyright, including but not limited to, works of art and 
design, literature and music, or materials even if not entitled to copyright, 
purchased for use as library lending materials. 

3.2. Equipment Repair. Contracts for equipment repair or overhauling, provided 
that the service or parts required are unknown orand the cost cannot be 
determined without extensive preliminary dismantling or testing. 

4.3. Government-Regulated Items. Contracts for the purchase of items for which 
prices or selection of suppliers are regulated by a governmental authority. 

4. In-Kind Equipment Replacements. Goods being replaced in-kind, where 
the good being purchased serves the same function as the good it is 
replacing. These in-kind replacements would typically be components of an 
existing equipment, machine, or system. 

5. Non-Owned Property. Contracts or arrangements for the sale or other 
disposal of abandoned property or other personal property whether or not 
owned by the OLWS. Such contracts and arrangements must also comply 
with any applicable surplus property policy of OLWS.  

6. Specialty Goods for Resale. Contracts for the purchase of specialty goods by 
the OLWSOLWS for resale to customersonsumers. 

7. Sponsorship Agreements. Sponsorship agreements, under which the 
OLWSOLWS receives a gift or donation in exchange for recognition of 
the donor. 

8. Renewals. Contracts that are being renewed in accordance with their terms 
are not considered to be newly issued contracts and are not subject to 

Commented [LW31]: Re-classified this section as special 
procurements that are being adopted as part of the 
Procurement Rules.  

Commented [LW32]: Added in-kind replacement of 
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competitive procurement procedures. 

9.8. Temporary Extensions or Renewals. Contracts for a single period of one (1) 
year or less, to provide for thea temporary extension or renewal of an 
expiring and non- renewable contract, or recently expired, contract, other 
than a contract for a public improvements. 

10.9. Temporary Use of OLWS-Owned Property. The OLWSOLWS may 
negotiate and enter into a license, permit, or other contract for the temporary 
use of OLWS-owned property without using a competitive selection process 
if: 

a. The contract results from an unsolicited proposal to the OLWSOLWS 
based on the unique attributes of the property or the unique needs of the 
proposer; 

b. The proposed use of the property is consistent with the 
OLWSOLWS’s use of the property and the public interest; and 

c. The OLWSOLWS reserves the right to terminate the contract without 
penalty, in the event that the OLWSOLWS determines that the contract 
is no longer consistent with the OLWSOLWS’s present or planned use 
of the property or the public interest. 

10. Testing and/or inspections, for the purpose of meeting regulatory 
requirements. These contracts may include laboratory sampling and testing for 
the purpose of meeting any of OLWS’s regulatory requirements. 

11. Used Property. The General Manager may contract for the purchase of used 
property by negotiation if such property is suitable for the OLWSOLWS’s 
needs and can be purchased for a lower cost than substantially similar new 
property. 
a. For this purpose, the cost of used property shall be based upon the life- 

cycle cost of the property over the period for which the property will be 
used by the OLWSOLWS. 

b. The General Manager shall record the findings that support the purchase. 

12. Utilities. Contracts for the purchase of steam, power, heat, water, 
telecommunications services, and other utilities. 

13. Conference/Meeting Room Contracts. Contracts entered into for meeting 
room rental, hotel rooms, food and beverage, and incidental costs related to 
conferences and OLWS-sponsored workshops and trainings. 

D. Emergency Procurements. When the General Manager determines that 
immediate execution of a contract within the General Manager’s authority is 
necessary to prevent a substantial risk of loss, damage, or interruption of services, 
or a substantial threat of damage or injury to persons, or property, public health, 
welfare, or safety, the General Manager may execute the contract without 
following the procedure that would ordinarily be required under these 
Procurement Rules, and without prior  competitive selection and award or OLWS 
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this one as a special procurement option that OLWS could 
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Board approval. , but, where time permits, competitive quotes should be sought 
from at least three (3) providers. 

1. If time allows, the General Manager shall first seek competitive quotes from 
at least three (3) providers of the emergency contract work or services. 

1.2. When the General Manager enters into an emergency contract, the General 
Manager shall, as soon as possible in light of the emergency circumstances, 
document in the OLWS procurement files the nature of the emergency, the 
method used for selection of the particular contractor, and the reason why 
the selection method was deemed to be in the best interest of the 
OLWSOLWS and the public. 

2.3. The General Manager shall also notify the the OLWSOLWS Board of the facts 
and circumstances surrounding the emergency execution of the contract. Where 
OLWS Board authorization would have been required for the contract 
execution if it were not awarded as an emergency procurement, the Board shall 
ratify the emergency contract at the next regularly scheduled Board meeting.  

E. Cooperative Procurement Contracts. Cooperative procurements may be made 
without competitive solicitation as provided in the Public Contracting Code. 

E. Oregon Forward Program. If a product or service is identified on the Oregon 
Forward procurement list that is maintained by the State Department of 
Administrative Services, OLWS shall follow ORS 279.825 to ORS 279.855 in 
selecting an Oregon Forward provider for such product or service. Janitorial and 
landscaping contracts are two examples of services that are typically available 
on the Oregon Forward procurement list, which list may be updated from time to 
time.   

 
X. Protest and Appeal Procedures. 

A. Protests and Judicial Review of Special Procurements. An affected person 
may protest the request for approval of a special procurement as provided in this 
section. 

1. Delivery; Late Protests. An affected person shall deliver a written protest to 
the General Manager within seven (7) days after the first date of public notice 
of a proposed special procurement, unless a different period is provided in the 
public notice. The protest period begins on the date the first notice was 
published in any form. 
a. The written protest shall include a fee in an amount established in a 

schedule adopted by the General Manager to cover the costs of 
processing the protest. 

b. A protest submitted after the timeframe established under this subsection 
is untimely and shall not be considered. 

2. Content of Protest.  The written protest shall include: 

a. Identification of the requested special procurement; 

b. A detailed statement of the legal and factual grounds for the 

Commented [LW37]: Added new section. This is not a 
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protest; 

c. Evidence or documentation supporting the grounds on which the protest is 
based; 

d. A description of the resulting harm to the affected person; and 

e. The relief requested. 

3. Additional Information. The General Manager may allow any person to 
respond to the protest in any manner the General Manager deems appropriate, 
by giving such persons written notice of the time and manner whereby any 
response shall be delivered. 

4. OLWS Response. The General Manager shall issue a written disposition of the 
protest in a timely manner. 

a. If the General Manager upholds the protest, in whole or in part, the 
General Manager may, in the General Manager’s sole discretion, 
implement the protest in the approval of the special procurement, deny 
the request for approval of the special procurement, or revoke any 
approval of the special procurement. 

b. If the General Manager upholds the protest, in whole or in part, the 
OLWSOLWS shall refund the fee required to be delivered with the 
protest. 

5. Judicial Review. An affected person may not seek judicial review of a denial of 
a request for a special procurement. 

a. Before seeking judicial review of the approval of a special procurement, 
an affected person shall exhaust all administrative remedies. 

b. Judicial review shall be in accordance with ORS 279B.400. 

B. Protests and Judicial Review of Sole-Source Procurements. An affected 
person may protest the determination that goods or services or a class of goods or 
services are available from only one source as provided in this section. 

1. Delivery; Late Protests. An affected person shall deliver a written protest to the 
General Manager within seven (7) days after the first date of public notice of a 
proposed sole source procurement is placed on the OLWSOLWS’s website, 
unless a different period is provided in the public notice. 
a. The written protest shall include a fee in an amount established in a 

schedule adopted by the General Manager to cover the costs of 
processing the protest. 

b. A protest submitted after the timeframe established under this subsection 
is untimely and shall not be considered. 

2. Content of Protest.  The written protest shall include: 

a. A detailed statement of the legal and factual grounds for the protest; 

b. Evidence or documentation supporting the grounds on which 
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the protest is based; 

c. A description of the resulting harm to the affected person; and 

d. The relief requested. 

3. Additional Information.  The General Manager may allow any person to 
respond to the protest in any manner the General Manager deems appropriate 
by giving such person written notice of the time and manner whereby any 
response shall be delivered. 

4. General Manager Response. The General Manager shall issue a written 
disposition of the protest in a timely manner. 

a. If the General Manager upholds the protest, in whole or in part, the 
proposed sole-source contract shall not be awarded. 

b. If the General Manager upholds the protest, in whole or in part, the 
OLWSOLWS shall refund the fee required to be delivered with the 
protest. 

5. Judicial Review. An affected person may not seek judicial review of an 
election not to make a sole-source procurement. 

a. Before seeking judicial review of the approval of a sole-source 
procurement, an affected person shall exhaust all administrative remedies. 

b. Judicial review shall be in accordance with ORS 279B.400. 

C. Protests and Judicial Review of Personal Services Procurements. An affected 
person may protest the procurement of a personal services contract as provided in 
this section. 

1. Delivery. Unless otherwise specified in the solicitation document, the protest 
shall be in writing and delivered to the General Manager. 

a. The written protest shall include a fee in an amount established in a 
schedule adopted by the General Manager to cover the costs of 
processing the protest. 

b. Protests of the procurement of a specific contract as a personal services 
contract shall be made prior to closing. 

c. Protests to the award or an intent to award a personal services contract 
shall be made within seven (7) days after issuance of the intent to award, 
or if no notice of intent to award is given, within forty-eight (48) hours 
after award. 

d. Protests submitted after the timeframe established under this subsection 
are untimely and shall not be considered. 

2. Contents of Protest.  The written protest shall: 

a. Specify all legal or factual grounds for the protest as follows: 

i. A person may protest the solicitation on the grounds that the contract 
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is not a personal services contract or was otherwise in violation of 
these Rulesthe Procurement Rules or applicable law. The protest shall 
identify the specific provision of these Rulesthe Procurement Rules 
or applicable law that was violated. 

ii. A person may protest award or intent to award for the reason that: 

• All proposals ranked higher than the affected persons are 
nonresponsive; 

• The OLWSOLWS failed to conduct the evaluation of 
proposals in accordance with the criteria or processes 
described in the solicitation document; 

• The OLWSOLWS abused its discretion in rejecting the 
affected person’s proposal as nonresponsive; or 

• The evaluation of proposals or the subsequent determination of 
award is otherwise in violation of these Rulesthe Procurement 
Rules or applicable law. 

iii. The protest shall identify the specific provision of these Rulesthe 
Procurement Rules or applicable law that was violated by the 
OLWSOLWS’s evaluation or award; 

b. Include evidence or supporting documentation that supports the grounds 
on which the protest is based; 

c. A description of the resulting harm to the affected person; and 

d. The relief requested. 

3. Additional Information.  The General Manager may allow any person to 
respond to the protest in any manner the General Manager deems appropriate 
by giving such person written notice of the time and manner whereby any 
response shall be delivered. 

4. General Manager Response. The General Manager shall issue a written 
disposition of the protest in a timely manner. 

a. If the General Manager upholds the protest, in whole or in part, the 
proposed personal services contract procurement shall be cancelled, or 
the contract shall not be awarded, as the case may be. 

b. If the General Manager upholds the protest, in whole or in part, the 
OLWSOLWS shall refund the fee required to be delivered with the 
protest. 

5. Judicial Review. Before seeking judicial review, an affected person shall 
exhaust all administrative remedies. Judicial review shall be in accordance 
with ORS 279B.420. 

D. Protests of Cooperative Procurements. Protests of the cooperative procurement 
process, contents of a solicitation document, or award may be filed with the 
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OLWSOLWS only if the OLWSOLWS is the administering agency and under the 
applicable procedure described herein. 

E. Protests of Specifications and Other Protests. An affected person may file a 
protest with the General Manager, if the affected person believes that the 
procurement process used is contrary to law, or that a solicitation document or 
specification is unnecessarily restrictive, legally flawed, or improperly specifies a 
brand name.  

1. Delivery; Late Protests. An affected person shall deliver a written protest to 
the General Manager within seven (7) days after the earlier of: (i) the first 
date of publication of the specification, solicitation document, or proposed 
procurement; or (ii) the first date that public notice of the specification, 
availability of the solicitation document, or proposed procurement is placed 
on OLWS’s website, unless a different period is provided in the publication 
or public notice. 
a. The written protest shall include a fee in an amount established in a 

schedule adopted by the General Manager to cover the costs of 
processing the protest. 

b. A protest submitted after the timeframe established under this subsection 
is untimely and shall not be considered. 

2. Content of Protest.  The written protest shall include: 

a. Sufficient information to identify the solicitation that is the subject of the 
protest; 

b. The grounds that demonstrate how the procurement process is contrary to 
law or how the solicitation document or specification is unnecessarily 
restrictive, legally flawed, or improperly specifies a brand name; 

c. Evidence or documentation supporting the grounds on which the protest is 
based; 

d. A description of the resulting harm to the affected person; and 

e. The relief requested. 

3. General Manager Response. The General Manager or designee shall consider 
all protests timely and completely filed, and shall issue a written disposition 
of the protest in a timely manner. The General Manager may allow any 
person to respond to the protest in any manner the General Manager deems 
appropriate by giving such person written notice of the time and manner 
whereby any response shall be delivered. 

4. Judicial Review. Before seeking judicial review, an affected person shall 
first exhaust all administrative remedies, including timely and completely 
filing a protest under this section. Judicial review shall be in accordance 
with ORS 279B.420. 

 

Commented [LW38]: Added new protest procedure for 
protests of brand name and other specifications, and as a 
default protest procedure to be followed before judicial 
review may be available.  



 
 

AGENDA ITEM 
 

    
Title     Business from the Board 
Item No.    9 
Date   March 21, 2023 

 
 
Summary 
 
The Board of Directors appoints representatives to serve as OLWS liaisons or representatives to 
committees or community groups. 
 
Directors assigned specific roles as OLWS representatives are placed on the agenda to report to 
the Board on the activities, issues, and policy matters related to their assignment. 
 
Business from the Board may include: 
 

a. Individual Director Reports 
 

b. Tabled Agenda Items 
 
 



OAK LODGE WATER SERVICES 
2023 BOARD LIAISON ASSIGNMENTS 

 

Board/Committee Primary Liaison Alternate Liaison Meeting Cadence 
American Water Works Association 

(AWWA) 
All Directors N/A Varies 

Chamber of Commerce Ginny Van Loo Susan Keil 
Monthly, Third Wednesday 

11:45 a.m. – 1:15 p.m. 

Clackamas River Water Kevin Williams Paul Gornick 
Monthly, Second Thursday 

6 p.m. 
Clackamas County Coordinating 

Committee (C-4) 
Paul Gornick Susan Keil 

Monthly, First Thursday 
6:45 p.m. 

Healthy Watersheds Kevin Williams OPEN  

Jennings Lodge CPO Kevin Williams Paul Gornick 
Quarterly, Fourth Tuesday 

6 p.m. 

North Clackamas County Water 
Commission (NCCWC) 

1: Paul Gornick 
2: Kevin Williams 

Susan Keil 
Quarterly, Fourth Thursday 

(Jan, Mar, June, Sept) 
5:30 p.m. 

Oak Grove Community Council Heidi Bullock Susan Keil 
Monthly, Fourth Wednesday 

7 p.m. 
Regional Water Providers 

Consortium (RWPC) 
Kevin Williams Paul Gornick 

3x Annually, First Wednesday 
6:30 p.m. 

Special Districts Association of 
Oregon (SDAO) 

All Directors N/A Varies 

Sunrise Water Authority (SWA) Paul Gornick Kevin Williams 
Monthly, Fourth Wednesday 

6 p.m. 

 



Business from the Board 
Paul Gornick’s Liaison Report – March 2023 
 
February 22, 2023 - Sunrise Water Board Meeting (hybrid meeting) 

• Due to winter weather, the meeting was transitioned to Zoom only.  The Emergency Planning 
work session planned to follow the executive session was cancelled until board can meet in-
person. 

• General Manager’s report – Wade Hathhorn noted that snow water equivalent in the Clackamas 
drainage is below historic median levels, but the snowpack is closer to the historic median; this 
week’s snow event may bring both up to the median level or above. The new admin/operations 
shop building now has all cross-laminated timber elements in place, and mechanical, electrical, 
and plumbing rough-in has started. Second floor concrete floor has been poured, which now 
allows the storefront frame/windows to be measured and fabricated. The first installment of the 
$10M loan for the admin building has been received. 

• On March 1, Sunrise will make its last full payment on the 20-year bonds for the membrane plant, 
Reservoir 10, and other facilities. After a partial payment later this fiscal year, this will remove 
$1.7M of annual debt service from the agency’s liabilities. 

• There was a spirited discussion of the proposed monument sign for the new facility, with most 
concerns related to use of materials and location that will prevent vandalism. 

• The website to view progress photos of the new facility here: New Facility - Sunrise Water 
Authority  

• Board went into executive session to consult with counsel regarding legal rights and duties of a 
public body regarding current or pending litigation. 

 
March 02, 2023 – Clackamas County Coordinating Committee (C4) Meeting 

• There was a brief discussion of the C4 Retreat, which will be held June 2-3, likely at the Mt Hood 
Resort. Trent Wilson provided a link to a survey on preferred topics. 

• The Clackamas Cities caucused to select members to represent cities at the R1ACT (Region 1 
Advisory Committee on Transportation). 

• C4 approved a letter to Metro with the countywide project list for the 2023 Regional 
Transportation Plan. (See meeting packet for draft letter and project list). 

• Della Mosier and Mandy Putney from ODOT briefed C4 on the I-205 Tolling Environmental 
Analysis, which was released the same day as this meeting. Of note, ODOT has extended the 
comment period to April 21, two weeks later than the initial request for comments. The EA can 
be found here: I-205 Toll Project Environmental Assessment (oregon.gov) 

• The C4 meeting packet can be found here: d9b24587-9d60-4343-9398-dbf5926a541f 
(clackamas.us) 

• A video of the C4 meeting can be found on YouTube, here: (1) Clackamas County Coordinating 
Committee (C4) - March 2023 - YouTube 
 

  
 

https://www.sunrisewater.com/new-facility/#timeline
https://www.sunrisewater.com/new-facility/#timeline
https://www.oregon.gov/odot/tolling/Documents/I-205%20Toll%20Project%20Environmental%20Assessment_508.pdf
https://dochub.clackamas.us/documents/drupal/d9b24587-9d60-4343-9398-dbf5926a541f
https://dochub.clackamas.us/documents/drupal/d9b24587-9d60-4343-9398-dbf5926a541f
https://www.youtube.com/watch?v=2frOygOshqk
https://www.youtube.com/watch?v=2frOygOshqk


Business from the Board Report  
Heidi Bullock  
March 2022  
  
Oak Grove Community Council Meeting  
February 22, 2023  
  
AGENDA 
6:50 - 7:00 Connect to Zoom 

7:00    Welcome, Introductions, and Officer reports 

• Jan 25th regular meeting attendance 

• Secretary’s update 

• Treasurer’s update  

7:10    Program:  

• Officer Elections  

o Nominees for 2023-25 term: 

 Valerie Chapman, Chair 

 Mark Elliott, Vice Chair 

 Rich Nepon, Secretary 

 Jane Civiletti, Treasurer 

 Joseph Edge, Director at-large 

 <no nominee>, Director at-large 

 <no nominee>, Director at-large 

• Concord School/Library Project Update 

o Jason Varga, Project Manager 

• Land Use Application Review Team 

8:00  ABC (committee) updates and open recruitments 



8:10  Announcements 

8:15  Schedule review: 

• Future OGCC Meetings - 7 pm at Zoom: Mar 22, Apr 26, May 24 

• Future OGCC Board Meetings - 6:45 pm at Zoom: Mar 6, TBD 

8:20    Adjourn/Social time 

 

Ann Saunders Webb and husband, Jeff Webb (?), own Awakening Coffee, they 
have purchased the next door grocery store and plan to open a Brew Pub. 

Jason Varga Presentation 

Clackamas County project manager for Gladstone and Oak Lodge library and 
community center, next to Concord Elementary School. 

Design for library park and community center. 

County ARPA funds $9M 

A $5.7M gap (County general funds) 

Total $20.1M (estimated, design is not complete) 

Final estimate expected this Spring. 

Good attendance, 34 participants 

An OGCC committee; HDOG, new website at HDOG.ORG - Put this on Alexa’s 
radar. 

Election Results: 

Unanimously accepted as presented. 

Looking for 2 additional Directors-At-Large 

 



 
 

 

STAFF REPORT 
 

    
To   Board of Directors     
From   Aleah Binkowski, Human Resources Manager 
Title   Human Resources Monthly Report 
Item No.  10b  
Date   March 21, 2023 

 

Summary 

The Board has requested updates at regular meetings on the status of OLWS operations. 

Communications and Outreach  
 
As part of the OLWS communications plan, all customers received a letter the first half of March 
outlining the improvements that need to be made in the wastewater collections system and at 
the Wastewater Treatment Plant. This letter also included information about the rate setting 
process. Information from this letter will be featured on our website along with a FAQ section. 
As customers reach out with questions, we will continue to update the FAQ section of the 
website.  
In addition to the all-customer mailing and the website, information was also shared through 
the Board Byline of the March/April Customer Newsletter. The Board Byline shared how OLWS 
is taking steps to update its aging wastewater collections system and wastewater treatment 
plant to continue to provide customers with safe and reliable service today and for years to 
come. We will continue to keep our customers updated.  

Storm Drain Cleaning Assistance Program (SCAP) 

OLWS coordinates the storm drain cleaning assistance discount program to assist area 
businesses. Storm drains require regular cleaning to remove pollutants and prevent flooding. 
The discounted flat fee of $60 covers removal of debris from standard parking lot drains. 
Registration is open March 1- April 30 at http://oaklodgewaterservices.org/SCAP.  

Human Resources 
 
The last several months have been recruitment heavy in Human Resources. With the current 
tight labor market qualified candidates are not as easy to come by. For example, employers 
added 311,000 jobs in February and  unemployment is still at historic lows at 3.6 percent, 
according to the latest employment report from the U.S. Bureau of Labor Statistics. As in 
industry, government saw a lot of growth on the national level.  

http://oaklodgewaterservices.org/SCAP
https://www.bls.gov/news.release/empsit.nr0.htm
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In order to keep attracting talent we are using a multi-pronged approach to recruitment. Jobs 
are being posted on traditional and non-traditional websites. We are focusing on working with 
local colleges and universities and contacting faculty who run programs in the areas we are 
looking to staff. We are leveraging our networks and reaching out to past applicants. We have a 
new Maintenance Mechanic starting on March 13th   and a Wastewater Treatment Plant intern 
starting on the 27th.  In addition, we are very close to filling two other open positions.  
 
Oak Lodge Water Services purchases all of our insurance from Special District’s Insurance 
Services (SDIS) this includes workers compensation insurance. SDIS has determined they can no 
longer self-insure the workers compensation program and will be contacting workers comp out 
to SAIF. SAIF is a not-for-profit company providing workers' compensation insurance in the 
State of Oregon and the largest workers comp carrier. The shift will begin starting July 1st. We 
will keep the Board informed of the process of switching over and what that will do for our 
worker compensation insurance costs. 



 
 

STAFF REPORT 
 

   
To   Board of Directors    
From   Gail Stevens, Finance Director 
Title   Finance Department Monthly Report 
Item No.  10c 
Date   March 21, 2023 

 

Summary 

The Board has requested updates at regular meetings on the status of the OLWS operations. 

Highlights of the Month 

• Transition to the Authority financial software with Springbrook starting Monday, March 
6, 2023. 

• The Low-Income Household Water Assistance program began in July 2022, and we have 
received 14 approvals from Clackamas County as of March 8, 2023. 

• The Accounts Receivable balance increased by (0.70%), the average delinquent balance 
decreased by ($0.40), and the number of delinquent accounts increased by 5. 

• Utility bill payments in February were less than the January 31st billed amounts, which is 
typical for a 28-day month. 

Authority Implementation 
 
As of Monday, March 6, 2023, the new Authority financial database went live. All utility billing 
history, meaning all transactions converted during the consolidation plus all transactions since 
day one of Springbrook software, were converted over the weekend before for the Monday 
launch. All utility payments will now be processed through the Authority. 
 
In addition to the conversion of the utility billing, the following transitions are occurring: 

• The first payroll will be completed in Springbrook for pay date Friday, March 10, 2023.   
• Accounts payable transactions will start effective March 1, 2023.  
• Over 170 active purchase orders were entered into the Authority database. 

 
There will be some crossover reporting and tracking, however the database is launched, and 
the conversion has been very clean and successful.  
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Low Income Household Water Assistance (LIHWA) 
 
In 2022, the Clackamas County Board of Commissioners partnered with Oak Lodge Water 
Services to provide water utility customers assistance through the Low-Income Household 
Water Assistance (LIHWA) program. Clackamas County continues to provide customers from 
Oak Lodge Water Services assistance and will continue while funds are still available. As of 
March 08, 2023, fourteen (14) customers have been approved for assistance totaling $10,135. 

Accounts Receivable Review 

The Accounts Receivable (A/R) balances as of February 28, 2023, compared to January 31, 2023, 
increased by (0.70%). These are the findings: 

1. A/R Balance owed to OLWS has increased by $9,762, after accounting for the delta 
between billing cycles. 

A/R Balance 12/31/2022 1/31/2023 2/28/2023 
Bi-Monthly Residential  $  1,020,697   $      841,526   $  1,006,657  
Large Meters                493,504                 544,576                 492,907  
Total            1,514,201             1,386,102             1,499,564  
Variance                109,281               (128,099)                113,462  
Billing Cycle Variance              (117,893)                104,229               (103,700) 

                  (8,613)                (23,869)                     9,762  
 -0.61% -1.58% 0.70% 

2. The total number of delinquent accounts increased by 5 accounts as of February 28, 
2023, compared to January 31, 2023. The average balance per account decreased by 
(1.66%) or ($0.40). 

Delinquent Accounts 12/31/2022 01/31/2023 2/28/2023 
Over 60 Days  $            178,215   $            171,133   $            172,512  
Number of Accounts                        542                         530                         535  
Average Balance per Acct.  $                    329   $                    323   $                    322  
 -5.0% -1.8% -0.1% 

3. The percentage of accounts that are current, accounts paid in full within 30 days, has 
increased by 4.97% compared to prior month. The shift is mainly due to February being 
28 days instead of 30+ days when balances will move into the delinquent category and 
from the shift from current to all other categories. 

Account % 12/31/2022 01/31/2023 2/28/2023 
Current 85.36% 85.70% 90.67% 
30-60 Day Grace 5.62% 5.41% 0.42% 
Delinquent 6.00% 5.86% 5.92% 
Credit Balance 3.01% 3.03% 2.99% 
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Each month, OLWS hangs red tags for accounts in delinquent status, over 60 days past due, and 
with a balance over $250. The red tag process allows 7 days for the customer to provide 
payment. If payment is not received, water is then shut off.  

 
November 

 2022 
December 

 2022 
January 

 2023 
February 

 2023 
Cycle Cycle 1 Cycle 2 Cycle 1 Cycle 2 
# Red Tags  85 88 88 86 
Minimum Delinquent Balance $ 250 $ 250 $ 250 $ 250 
# Shut off Service Requests 13 9 4 2 

Billing Payment Rate 

In February 2023, OLWS received $9,762 less in payments than was billed on January 28, 2023. 
This is very consistent with a 28-day month. 

 
November 

2022 
December 

2022 
January 

2023 
February 

2023 
Utility Billing Sales $ 1,387,523 $ 1,145,216 $ 1,263,108 $ 1,158,879 
Cash Receipts 1,378,532 1,166,110 1,288,409 1,132,589 
% Collected 99.4% 101.8% 102.0% 97.73% 

 
Attachments 

1. Checks by Date Report for February 2023  



Bank Reconciliation
Checks by Date
User: Antonio
Printed: 03/09/2023 -  9:10AM
Cleared and Not Cleared Checks
Print Void Checks

ACH Disbursement Activity
Check No. Check Date Name Comment Module Void Clear Date Amount

0 2/1/2023 Zions Bank AP 198,531.35
0 2/2/2023 Check Commerce AP 232.25
0 2/3/2023 Wells Fargo Remittance Center AP Void 12,323.71
0 2/10/2023 Internal Revenue Service AP 750.88
0 2/10/2023 Internal Revenue Service AP 29,670.11
0 2/10/2023 Nationwide Retirement Solutions AP 860.00
0 2/10/2023 Oregon Department Of Revenue AP 244.23
0 2/10/2023 Oregon Department Of Revenue AP 9,556.12
0 2/10/2023 State of Oregon Savings Growth Plan AP 3,536.00
0 2/10/2023 TSYS AP 352.87
0 2/10/2023 TSYS AP 10,038.23
0 2/10/2023 VALIC c/o JP Morgan Chase AP 1,688.80
0 2/10/2023 Payroll Direct Deposit DD 00001.02.2023 PR 73,845.00
0 2/13/2023 Wells Fargo Bank AP 650.42
0 2/17/2023 Internal Revenue Service AP 793.79
0 2/17/2023 Oregon Department Of Revenue AP 236.93
0 2/17/2023 VALIC c/o JP Morgan Chase AP 80.00
0 2/17/2023 Payroll Direct Deposit DD 00002.02.2023 PR 1,851.15
0 2/24/2023 Internal Revenue Service AP 30,946.80
0 2/24/2023 Nationwide Retirement Solutions AP 860.00
0 2/24/2023 Oregon Department Of Revenue AP 9,992.96
0 2/24/2023 State of Oregon Savings Growth Plan AP 3,536.00
0 2/24/2023 VALIC c/o JP Morgan Chase AP 1,679.54
0 2/24/2023 Payroll Direct Deposit DD 00003.02.2023 PR 76,709.36

ACH Disbursement Activity Subtotal 468,966.50
Voided ACH Activity 12,323.71
Adjusted ACH Disbursement Activity Subtotal 456,642.79

Paper Check Disbursement Activity
Check No. Check Date Name Comment Module Void Clear Date Amount

48794 2/3/2023 Employee PayCheck PR 2,202.83
48797 2/3/2023 Customer Refund AP 192.42
48798 2/3/2023 Brown and Caldwell AP 678.00
48799 2/3/2023 Bullard Law AP 1,058.50
48800 2/3/2023 Cintas Corporation AP 314.14
48801 2/3/2023 DebtBook AP 11,750.00
48802 2/3/2023 Customer Refund AP 111.55
48803 2/3/2023 Customer Refund AP 56.40
48804 2/3/2023 J. Thayer Company AP 337.49
48805 2/3/2023 Customer Refund AP 592.60
48806 2/3/2023 Northwest Natural AP 547.96
48807 2/3/2023 Quadient Leasing USA, Inc. AP 296.16
48808 2/3/2023 Secure Pacific Corporation AP 165.21
48809 2/3/2023 Springbrook Holding Company LLC AP 37,790.24
48810 2/3/2023 Trench Line Excavation, Inc. AP 3,050.00
48811 2/3/2023 Verizon Wireless AP 50.04
48812 2/3/2023 Unifirst Corporation AP 743.01
48813 2/3/2023 Oregon DEQ AP 135.00
48814 2/6/2023 Aerzen USA Corp AP 69,771.00
48815 2/6/2023 Apex Labs AP 3,150.00
48816 2/6/2023 Brown & Brown of Oregon, LLC AP 25,371.18
48817 2/6/2023 Cascadia Backflow AP 4,633.60
48818 2/6/2023 CenturyLink AP 775.68
48819 2/6/2023 CenturyLink AP 104.24
48820 2/6/2023 Cintas Corporation AP 71.27
48821 2/6/2023 GT Excavating, LLC AP 5,364.00
48822 2/6/2023 H.D. Fowler Company AP 54.13
48823 2/6/2023 HealthEquity AP 46.25
48824 2/6/2023 Horner Enterprises, Inc. AP 4,930.33
48825 2/6/2023 Kaiser Permanente AP 19,080.43
48826 2/6/2023 Employee Reimbursement AP 39.97
48827 2/6/2023 Oregon DEQ AP 4,125.00
48828 2/6/2023 Robert HalfTalent Solutions AP 12,038.84

BR-Checks by Date 
Page 1 of 3



Bank Reconciliation
Checks by Date
User: Antonio
Printed: 03/09/2023 -  9:10AM
Cleared and Not Cleared Checks
Print Void Checks

48829 2/6/2023 SDAO AP 560.00
48830 2/6/2023 SDIS AP 219,960.02
48831 2/6/2023 Seattle Ace Hardware AP 69.36
48832 2/6/2023 Unifirst Corporation AP 1,992.18
48833 2/6/2023 Verizon Wireless AP 2,474.81
48834 2/10/2023 Aerzen Rental USA LLC AP 3,340.00
48835 2/10/2023 AFSCME Council 75 AP 807.07
48836 2/10/2023 BMS Technologies AP 4,326.39
48837 2/10/2023 CDR Labor Law, LLC AP 11,305.75
48838 2/10/2023 Cintas Corporation - 463 AP 405.87
48839 2/10/2023 City Of Gladstone AP 6,123.33
48840 2/10/2023 Consolidated Supply Co. AP 6,761.97
48841 2/10/2023 Convergence Networks AP 99.99
48842 2/10/2023 CTX-Xerox AP 1,476.74
48843 2/10/2023 Daily Journal Of Commerce AP 237.80
48844 2/10/2023 Dr. Lance F. Harris D.C. AP 100.00
48845 2/10/2023 Emery & Sons Construction Group, LLC AP 3,050.00
48846 2/10/2023 IntelliCorp Records, Inc. AP 20.00
48847 2/10/2023 Madison Biosolids, Inc. AP 6,555.61
48848 2/10/2023 NCCWC AP 68,662.76
48849 2/10/2023 Norlift of Oregon, Inc AP 2,210.00
48850 2/10/2023 Northstar Chemical, Inc. AP 963.80
48851 2/10/2023 Northwest Natural AP 982.66
48852 2/10/2023 One Call Concepts, Inc. AP 574.48
48853 2/10/2023 Oregon Association of Water Utilities AP 1,350.00
48854 2/10/2023 Petty Cash Custodian AP 198.72
48855 2/10/2023 Portland Engineering Inc AP 300.00
48856 2/10/2023 Relay Resources AP 7,032.75
48857 2/10/2023 Seattle Ace Hardware AP 62.23
48858 2/10/2023 Employment Tax State of Oregon - Employment Department AP 6,597.00
48859 2/10/2023 Streamline AP 480.00
48860 2/10/2023 Tualatin Valley Short Load AP 374.00
48861 2/10/2023 Unifirst Corporation AP 127.85
48862 2/10/2023 Waste Management Of Oregon AP 431.33
48863 2/17/2023 Customer Refund AP 111.95
48864 2/17/2023 Customer Refund AP 111.95
48865 2/17/2023 Airgas, Inc AP 51.51
48866 2/17/2023 APWA AP 229.00
48867 2/17/2023 AWWA AP 1,400.00
48868 2/17/2023 Customer Refund AP 25.19
48869 2/17/2023 Bridge City Siteworks Inc. AP 2,833.68
48870 2/17/2023 BTL Northwest AP 447.57
48871 2/17/2023 Clackamas Landscape AP 828.00
48872 2/17/2023 Coastal Farm & Home Supply AP 12.78
48873 2/17/2023 Consolidated Supply Co. AP 14.23
48874 2/17/2023 Contractor Supply, Inc. AP 243.17
48875 2/17/2023 Convergence Networks AP 16,135.80
48876 2/17/2023 Duke Construction & Excavation AP 2,720.78
48877 2/17/2023 Eagle-Elsner AP 5,855.23
48878 2/17/2023 Customer Refund AP 187.65
48879 2/17/2023 Customer Refund AP 187.74
48880 2/17/2023 GT Excavating, LLC AP 24,752.61
48881 2/17/2023 Hall Tool Company AP 1,211.15
48882 2/17/2023 Customer Refund AP 54.06
48883 2/17/2023 Customer Refund AP 2.65
48884 2/17/2023 Les Schwab AP 229.28
48885 2/17/2023 McFarlane's Bark, Inc. AP 238.41
48886 2/17/2023 Napa Auto Parts AP 9.29
48887 2/17/2023 Net Assets Corporation AP 501.00
48888 2/17/2023 Olson Bros. Service, Inc. AP 2,043.10
48889 2/17/2023 O'Reilly Auto Parts AP 54.92
48890 2/17/2023 Customer Refund AP 1.24
48891 2/17/2023 Customer Refund AP 1.24
48892 2/17/2023 Scott Edwards Architecture AP 3,050.00
48893 2/17/2023 Customer Refund AP 4,801.08
48894 2/17/2023 Seattle Ace Hardware AP 32.58
48895 2/17/2023 Stein Oil Co Inc AP 1,193.71

BR-Checks by Date 
Page 2 of 3



Bank Reconciliation
Checks by Date
User: Antonio
Printed: 03/09/2023 -  9:10AM
Cleared and Not Cleared Checks
Print Void Checks

48896 2/17/2023 Technology Integration Group AP 600.00
48897 2/17/2023 Top Industrial Supply AP 21.49
48898 2/17/2023 Tyree Oil, Inc AP 295.04
48899 2/17/2023 Wallis Engineering PLLC AP 541.91
48900 2/17/2023 Waste Connections AP 108.19
48901 2/24/2023 120 Water, Inc. AP 16,400.00
48902 2/24/2023 AFSCME Council 75 AP 841.80
48903 2/24/2023 AnswerNet AP 758.42
48904 2/24/2023 Brian Clopton Excavating AP 2,531.04
48905 2/24/2023 Cessco, Inc AP 110.47
48906 2/24/2023 Cochran Inc. AP 290.00
48907 2/24/2023 Contractor Supply, Inc. AP 154.30
48908 2/24/2023 CTX-Xerox AP 55.00
48909 2/24/2023 Cues, Inc AP 1,203.10
48910 2/24/2023 D&H Flagging, Inc. AP 3,142.08
48911 2/24/2023 Detemple Company, Inc. AP 2,780.41
48912 2/24/2023 GT Excavating, LLC AP 7,593.00
48913 2/24/2023 Customer Refund AP 224.22
48914 2/24/2023 Measure-Tech AP 396.04
48915 2/24/2023 Mission Communications, LLC AP 2,624.40
48916 2/24/2023 Mueller Co AP 1,782.48
48917 2/24/2023 Northstar Chemical, Inc. AP 883.55
48918 2/24/2023 Oregon Association of Water Utilities AP 405.00
48919 2/24/2023 Oregon DEQ AP 240.00
48920 2/24/2023 Peterson CAT Power Systems AP 1,824.60
48921 2/24/2023 Polydyne, Inc. AP 4,142.07
48922 2/24/2023 Seattle Ace Hardware AP 46.98
48923 2/24/2023 Employee Reimbursement AP 377.06
48924 2/24/2023 Stark Street Lawn and Garden AP 46.47
48925 2/24/2023 Stein Oil Co Inc AP 887.81
48926 2/24/2023 Employee Reimbursement AP 325.86
48927 2/24/2023 Tice Electric Company AP 18,453.00
48928 2/24/2023 Tyree Oil, Inc AP 147.10
48929 2/24/2023 USABlueBook AP 1,371.01
48930 2/24/2023 Water Systems Consulting, Inc. AP 56,442.70
48931 2/28/2023 Trench Line Excavation, Inc. AP 103,601.79

Paper Check Disbursement Activity Subtotal 870,862.88
Voided Paper Check Disbursement Activity 0.00
Adjusted Paper Check Disbursement Activity Subtotal 870,862.88

Total Void Check Count: 1
Total Void Check Amount: 12,323.71
Total Valid Check Count: 159
Total Valid Check Amount: 1,327,505.67
Total Check Count: 160
Total Check Amount: 1,339,829.38

BR-Checks by Date 
Page 3 of 3



 
 

STAFF REPORT 
 

    
To   Board of Directors     
From   Brad Albert, Public Works Director/District Engineer 
Title   Technical Services Monthly Report 
Item No.  10d 
Date   March 21, 2023 

 

Summary 

The Board has requested updates at regular meetings on the status of the OLWS operations. 

Highlights 

• Wastewater Master Plan is finalized and adoption consideration before the Board 
March 2023. 

• Compiling the FY24 CIP project list for upcoming budget consideration. 
• Flow Monitors in Lift Station 5 basin area are complete and data analysis has started. 
• Hillside Wastewater Replacement bids finalized and award consideration before the 

Board March 2023. 

Watershed Protection 

The recent snow event brought fewer customer calls than usual. Instead, this month collections 
team assisted with removing beaver dams in certain locations to balance the water stored in 
Boardman Creek. The challenge with beaver dam removal in OLWS is that some customers 
prefer to have beavers / beaver dams and others need the water levels to be lower to protect 
their private properties. OLWS works to balance both customer perspectives and needs, as well 
as prioritizing staff time for MS4 Permit priority operations and maintenance best management 
practices (BMPs). 

Collections crews have been very busy keeping up with collections system cleaning and 
inspections. As a result, the storm system field work orders are being batched for two days per 
month, which includes special projects like beaver dam removal. Customers are generally able 
to wait until a work request can be completed. This does not include the required annual zone 
inspections and cleanings for the storm system. 

As part of the MS4 Permit, OLWS is required to maintain an Illicit Discharge Detection and 
Elimination (IDDE) report and to provide outreach and education to businesses for issues that 
might come up concerning illicit discharges. In addition, OLWS reports on any IDDEs into the 
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storm system in our annual report. One example of an IDDE that occurred in our boundaries 
was related to improper washing practices at automotive dealerships, leaving suds to enter one 
of the local creeks.  

Since there are many automotive businesses in our area, staff focused outreach efforts on how 
to address the issue at its root. OLWS estimated the potential high staff turnover at automotive 
businesses might leave both the business and Oak Lodge waterways vulnerable to improper 
washing practices on a regular basis. Auto business employees must be taught to use only cold 
water and wash fewer than 8 cars per week into the storm system. This limits the amount and 
temperature of water entering the storm system and flowing into creeks. An alternative 
practice would be to have a wash bay in use that is permitted to connect to the sanitary sewer 
system.  

The question came up of how to effectively provide ongoing education on issues which need to 
be implemented by the business community? One solution will occur because of partnership. 
OLWS partners with the Northwest Pollution Prevention Resource Center’s EcoBiz program to 
certify businesses on eco-friendly practices including some aimed particularly at auto 
businesses. Along with this certification, OLWS worked with EcoBiz and the Department of 
Environmental Quality staff to create a 3-minute educational video which illustrates correct 
versus improper wash practices and ends with a quiz and an incentive certification for 
employees. We will roll out this training video as a pilot this summer and will report back to the 
Board on how it was received. Digital training materials are being packaged at this time, and 
staff will share the final product in the next report. 
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Permit Activity 

 February 2023 Development Activity 

FY2022-2023 This 
Month 

Last 
Month 

Fiscal        Year-to-
Date 

This 
Month 

Last Year 

Last         
Year-to-

Date 
Pre-applications Conferences 3 1 16 0 9 
New Erosion Control Permits  0 0 15 4 20 

New Development Permits 0 0 6 0 14 
New Utility Permits 3 6 45 3 29 

Wastewater Connections 3 0 8 1 11 
            

Sanitary SDC Fees Received $15,495 $0 $41,320.00 $5,165.00 $56,815 
Water SDC Fees Received $67,976 $11,330 $209,597.00 $5,304.00 $128,449 

Plan Review Fees Received $2,511 $400 $13,962.00 $400.00 $19,803 
Inspection Fees Received $3,024 $0 $11,201.15 $310.00 $15,323 

 

Attachments 

1. Development Tracker 



Project Status Address Type of Development Notes Last Updated

Warranty Period 13505 SE River Rd.
Residential: Rose Villa Phase 4 Medical 
Building and Replace Dwelling Units

Final Inspections Completed.  Next step: asbuilt review and bond release.  3/1/23

Under Construction 4410 SE Pinehurst Ave. Residential: 17‐lot Subdivision Final Inspections Pending.  Next step: asbuilt review and bond release.  3/1/23

Under Construction 15603 SE Ruby Dr. Residential: 3‐lot Partition OLWSD Inspections Occuring 3/1/23

Under Construction 6364 SE McNary Rd. Residential: 15‐lot Partition Final Inspections Pending.  Next step: asbuilt review and bond release.  3/1/23

Under Construction 2316 SE Courtney Ave.
Residential: 14 rowhomes and 6 single family 

dwellings
OLWSD Inspections Occuring 3/1/23

Under Construction 4322 SE Pinehurst Ave. Residential: 7‐lot Subdivision OLWSD Inspections Occuring 3/1/23

Under Construction 15515 SE Wallace Rd. Residential: 2‐lot Partition OLWSD Inspections Occuring 3/1/23

Under Construction
21E11AB01100 (SE River Rd. @ SE 

Maple St)
Residential: 7‐lot Subdivision OLWSD Inspections Occuring 3/1/23

Plan Review 3870 SE Hillside Dr.
Residential: Modification of previously 

approved 13‐lot Subdivision
Current OLWSD Review 3/1/23

Plan Review 3421 SE Vineyard Rd. Residential: Two tri‐plexes and one duplex Current OLWSD Review 3/1/23

Plan Review 16103 SE Southview Ave  Residential: 7‐lot Subdivision Current OLWSD Review 3/1/23

Plan Review 13822 SE Oatfield Rd Residential: 10‐lot Subdivision Current OLWSD Review 3/1/23

Land Use Application 3811 SE Concord Rd Tenant Improvement: Concord School Land Use conditions sent to CC DTD. County land use expiration timeline. 3/1/23

Land Use Application 15510 SE Wallace Rd. Residential: 15‐lot Partition Land Use conditions sent to CC DTD. County land use expiration timeline. 3/1/23

Pre‐Application 15014 SE Woodland Way Residential: 2‐lot Partition Pre‐app Comments sent to CCDTD. County land use expiration timeline. 3/1/23

Pre‐Application 5314 SE Jennings Ave. Residential: 4‐lot Partition Pre‐app Comments sent to CCDTD. County land use expiration timeline. 3/1/23
Pre‐Application 14018 SE Linden Ln. Residential: TriPlex Pre‐app Comments sent to CCDTD. County land use expiration timeline. 3/1/23

Pre‐Application 6300 SE Roethe Rd. Residential: 2‐lot Partition Pre‐app Comments sent to CCDTD. County land use expiration timeline. 3/1/23

Pre‐Application 4833 SE Glen Echo Ave. Residential: 2‐lot Partition Pre‐app Comments sent to CCDTD. County land use expiration timeline. 3/1/23

Pre‐Application 15315 SE Woodland Way Residential: 2‐lot Partition Pre‐app Comments sent to CCDTD. County land use expiration timeline. 3/1/23



 
 

STAFF REPORT 
 

   
To   Board of Directors    
From   Brad Albert, Public Works Director/District Engineer 
   Brad Lyon, Field Operations Supervisor (Water) 
   Chad Martinez, Field Operations Supervisor (Wastewater) 
Title   Utility Operations Monthly Report 
Item No.  10e 
Date   March 21, 2023 

 

Summary 

The Board has requested updates at regular meetings on the status of the OLWS operations. 

Highlights of the Month 

• Collection System Work 
• Watershed Protection Work 
• Water Distribution System Work 
• Non-Revenue Water 

Collection Work  

The collections crew is currently working towards finishing up basin 2C (Roethe, McLoughlin, 
Naef, Oatfield boundary area). Part of 2C was a flagging project to clean and video Oatfield and 
Roethe. During the project we noticed most of the collections system’s manhole lids in that 
basin area were actually storm lids, allowing possible infiltration. Replacement manhole covers 
were ordered so that this issue could be fixed.  Collections crews will be assessing the 
remainder of the Authority to see if this is a widespread issue or just isolated to this basin area.  

Watershed Protection Work 

The collections crew worked with Clackamas County Parks to remove a total of three beaver 
dams within Stringfield Park and along Boardman creek. Debris and large logs were also 
removed to prevent blocking the downstream culvert. We are continuing to monitor the beaver 
dams as the beavers begin to build them back up as soon as they are removed. 

Water Distribution System Work 

The water crew continued with hydrant maintenance. We replaced 5 hydrants and replaced old 
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valve box tops as needed. There was one main break at the intersection of Oatfield Road and 
Maple Street. Crews worked on raising and replacing meter boxes, as well as fixed curb stops 
that were cut or damaged.  

We are working with Clackamas County to pothole water and sewer lines that may be in 
conflict with County road work that will be done on SE Jennings Avenue. 

Non-Revenue Water 

The total water purchased in February was 57.18 MG. Non-revenue water totaled 3.49 MG with 
1.1 million gallons in apparent losses, 2.13 million gallons in real losses, and 256,000 gallons for 
unbilled authorized consumption. The trailing twelve-month non-revenue water trend indicates 
the average non-revenue water over the past 12 months is 9.19 million gallons. 
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Wastewater 

 

Removing debris from culvert 

      

  Beaver dam removal    Beaver dam removal 
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Water           

 

Main Break Maple and Oatfield   Lead tee with 4” hydrant    

 

After New hydrant installation 



 
 

STAFF REPORT 
 

   
To   Board of Directors    
From   David Hawkins, Plant Superintendent 
Title   Plant Operations Monthly Report 
Item No.  10f  
Date   March 21, 2023  

 

Summary 

The Board has requested updates at regular meetings on the status of the OLWS operations. 

Highlights of the Month 

• Digester Update 
• Permanent Polymer System Install 
• Geotechnical Borings at WWTP 
• Late February Freeze 
• Flying Fish Getting a Late Arrival 
• Office and Shop LED Lighting Upgrade 

Wastewater Treatment Plant 

In February staff began the slow and arduous task of draining a digester for the upcoming air 
clamp repairs. To get to the clamp, Operators will need to drop the digester tank from a 16-foot 
liquid level down to below 2 feet liquid level. That means that staff must transfer over 336,000 
gallons of partially digested sludge to a different tank. The largest liquid haulers on the road 
only hold about 7,000 gallons, which means staff must process through approximately 50 
tankers worth of sludge while still maintaining all permitted time and temperature 
requirements. Staff expect the draining process to take at least 2 months. 

After several months of having a temporary installation for the Belt Filter Press (BFP) liquid 
polymer systems, Staff are happy to report that the polymer pumps and totes have found their 
forever home. This was an important step for not only safety reasons, but ease of use. 
Contractors initially had a difficult time with the power side of things, eventually having to 
install new conduit and breakers. Once everything was said and done, Staff now have a much 
easier time moving the liquid totes of polymer as well as having a weigh scale so we can more 
easily track polymer usage.  
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In the third week of February contractors were busy starting on the geotechnical borings for the 
tertiary filter project. Crews were on site for over a week locating utilities as well as boring 
holes to test the ground to ensure that the ground would support the weight of both the 
buildings and the filters. 

The WWTP experienced some fairly heavy freezing in the last week of February. The WWTP 
handled the freeze well, with no major unit failures or problems to report. As the low 
temperatures started to warm up staff were busy running around finding surprise breaks in the 
lines and fixing the reuse line breaks as they thawed.  

Speaking of the freeze, WWTP staff were in the middle of our quarterly Low-Level Metals (LLM) 
and Whole Effluent Toxicity (WET) testing required for the permit. While all the LLM testing was 
able to make it to the lab in the appropriate hold times, the Fed Ex flight carrying the fish for 
the WET testing was grounded due to bad weather. By the time the fish had arrived the 
samples that staff had collected at the WWTP had already expired, and the test fish were told 
there was no work to be done and were sent packing. Staff will have to reschedule another 
round of testing for March. 

Attachments 

1. Photo Pages of February 2023 Work 
2. Rainfall vs. Flow Data Correlation for September 2022-Febuary 2023 
3. Plant Performance BOD-TSS Graph for September 2022-February 2023 



 Plant Operations Photo Page 

                                                                                                         

        Permenent Polymer system install.                             Polymer Scale Installation. 

                                               

       Potholing where the Filters are going.                                      Geotechnical Potholing part 2. 
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AGENDA ITEM 
 

    
Title     Recess to Executive Session 
Item No.   11 
Date   March 21, 2023 

 

Summary 

Convene Executive Session under ORS 192.660(2)(d) to conduct deliberations with persons 
designated by the governing body to carry on labor negotiations. 



 
AGENDA ITEM 

 
    
Title     Adjourn Executive Session 
Item No.   12 
Date   March 21, 2023 

 
 
Summary 
 
Adjourn Executive Session and make any necessary motions as a result of Executive Session 
discussions. 



 
AGENDA ITEM 

 
    
Title     Adjourn Meeting 
Item No.   13 
Date   March 21, 2023 

 
 
Summary 
 
If there is no further business to be discussed, the Chair will note the time and adjourn the 
meeting.  
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