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1.0 SUMMARY 

This report was developed in response to questions received at a November 28, 2011 City 
Council meeting. At the meeting, the Oak Harbor Clean Water Facilities Planning Project team 
presented information regarding potential sites for a new wastewater treatment plant (WWTP). 
Many questions were raised and discussed during the meeting. This report provides additional 
information to help answer several of the questions. 

2.0 QUESTIONS AND ANSWERS 
Q1 How does the cost of installing an outfall in Oak Harbor compare to the cost of installing 

an outfall in either Crescent Harbor or off of West Beach? 

A1 The Project team estimated cost components for constructing a new outfall in three 
locations: Oak Harbor, Crescent Harbor, and off of West Beach. Three primary 
components were included in the cost development: 

1. The cost of constructing a new pipeline from the WWTP site to the ordinary high 
water mark at the outfall location. 

2. The cost of constructing “in-water work” at the outfall location (e.g. outfall pipeline 
and diffuser). 

3. The potential cost of payments to offset natural resource damages, which have been 
sought elsewhere when WWTP discharges interfere with commercial harvesting. An 
outfall located in Oak Harbor would not be subject to these potential costs, because 
commercial shellfishing is not viable within Oak Harbor.  

When considering the above three cost components, installing an outfall in Oak Harbor is 
less expensive than the alternatives. Table 2.1 summarizes the cost information, using 
two potential sites (Beachview Farm and Crescent Harbor) as an illustration. For 
additional information, please refer to the September 2011 Project Report online at 
www.oakharborcleanwater.org/project-documents. 
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Table 2.1 Cost Comparison of Near-Shore Outfalls(1) 
Clean Water Facilities Planning 

City of Oak Harbor 

Potential WWTP Sites Beachview Farm Crescent Harbor 

Potential Outfall 
Locations West Beach Oak Harbor 

Crescent 
Harbor Oak Harbor 

Pipeline to Shoreline $2,100,000 $5,200,000(3) $4,900,000(3) $4,900,000(3) 

In-Water Work(2) $3,700,000 $2,900,000 $3,700,000 $2,900,000 

Natural Resource Damage 
Fees 

$10,600,000 -- $7,600,000 -- 

Total Estimated Cost $16,400,000 $8,100,000 $16,200,000 $7,800,000 

Notes: 
1. Costs include sales tax, contingency and soft costs. 

2. Estimated cost of a near-shore outfall. 

3. Includes the cost of an effluent pump station. 

Q2 Are there potential public health risks associated with siting a WWTP near residential 
areas? 

A2 There is little evidence to suggest that working in or living nearby a well-operated WWTP 
creates an elevated health risk. Attachment 1 contains abstracts from professional papers 
and studies on the topic of health effects and wastewater treatment. 

Community members have raised concerns regarding potential health risks associated 
with locating the City’s new WWTP near populated areas, siting studies completed by the 
Cornell University Industry and Labor Relations School (1997) and the US Environmental 
Protection Agency (1978). One common concern is exposure to airborne hazards. If 
treatment process tanks are uncovered, mist arising from exposed wastewater surfaces 
can become airborne, and may travel outside the facility fence-line. This can be 
effectively mitigated by covering treatment tanks, and ventilating the exhaust air to a 
treatment process before it is discharged to atmosphere. Unlike the facilities included in 
studies referenced by the community, processes in the City of Oak Harbor’s new WWTP 
would be covered, and the exhaust air would be treated. This approach has been taken 
by municipalities throughout the country. 

Q3 Is it common for WWTPs to be located near residential areas? 

A3 Urban development near WWTPs is not uncommon. Attachment 2 includes a short list of 
Northwest facilities that are located near to residential areas. The list is not all-inclusive, 
and not all listed facilities utilize the high level of air containment, odor control, and 
treatment that would be included at the City of Oak Harbor’s facilities. Contact information 
is included in the reference list. 
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Q4 How has the community responded to an alternative that would site a new WWTP at 
Beachview Farm? 

A4 A survey was completed in early 2011 to collect community feedback regarding each of 
the five sites being considered: Windjammer Park; Old City Shops; Marina/Seaplane 
Base; Crescent Harbor; and Beachview Farm. The Community Feedback Report (Spring 
2011) summarizes all survey responses, and is available on the Project Website at 
www.oakharborcleanwater.org. Attachment 3 summarizes feedback collected specifically 
for the Beachview Farm site. While the survey was not intended to serve as a “vote”, 
respondents did express their opinions. 

Q5 What is the cost difference associated with each of the five sites, based on the planning 
level information developed to date? 

A5 Table 2.2 summarizes cost differences for each of the five alternatives developed to date. 
These costs represent total project cost for all components needed through the entire 
planning period (year 2030). This allows a true “apples-to-apples” comparison of costs at 
a conceptual level. However, it does not address differences in project phasing or funding 
from site to site. 

Once the number of sites has been reduced, the Project team will develop more detailed 
cost information along with plans to phase project capacity and components that are 
specific to each site. This process will likely result in a wider spread in cost differences 
(and rate impacts) between the remaining alternatives. 

Q6 What is the cost difference between membrane bioreactor (MBR) and activated sludge 
(AS) process? 

A6 The MBR process option is approximately 8 to 10 percent more expensive than AS, on 
both a capital and life-cycle cost basis. A summary of the cost differences is summarized 
in Table 2.3. 

Q7 Why is the MBR process recommended if it is more expensive? 

A7 The MBR process is recommended as a basis for further analysis for the following 
reasons: 

1. The MBR process is well matched to City objectives and community feedback 
collected to date. Specifically, the MBR process: 

a. produces the highest level of treatment to protect surrounding surface water 
and Puget Sound; 

b. the process is more easily covered, allowing air to be captured and treated to 
address concerns related to odor and/or health risk; 

c. is well suited for reclaimed water applications; and 

d. is best able to meet future water quality regulations. 

 



 

 

 
4 

pw
://C

arollo/D
ocum

ents/C
lient/W

A/O
ak H

arbor/8549A00/D
eliverables/PM

_20111212

 

Table 2.2 Cost Comparison of Alternatives(1) 
Clean Water Facilities Planning 

City of Oak Harbor 

 Windjammer Old City 
Shops 

Crescent 
Harbor 

Marina /  
Seaplane 

Base 

Beachview 
Farm 

Wastewater Collection System 
Costs 

$4,300,000 $5,900,000 $6,300,000 $6,500,000 $8,700,000 

WWTP Site-Specific Costs $45,500,000 $44,500,000 $43,600,000 $44,800,000 $43,600,000 

Treated Effluent Outfall Costs $1,600,000 $1,900,000 $4,400,000 $3,300,000 $4,600,000 

Sales Tax, Contingency, and  
Soft Costs for All Elements 

$39,400,000 $39,700,000 $41,300,000 $41,100,000 $42,900,000 

Total Project Cost $90,800,000 $92,000,000 $95,600,000 $95,700,000 $99,900,000 

Notes: 
1. Accuracy of estimates is +50 percent to -30 percent. 
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Table 2.3 WWTP Cost Backup 
 Clean Water Facilities Planning 

 City of Oak Harbor 

Unit Process MBR AS Key Differences / Notes 

Headworks / Flow Equalization $5,500,000 $3,200,000
MBR requires flow equalization and more extensive 
screening.  

Primary Clarifiers $  -  $1,200,000 MBR does not require separate primary clarifiers.  

Secondary / Tertiary Treatment $10,100,000 $8,200,000
AS requires a separate process (tertiary treatment) to 
produce Class A quality reclaimed water.  

Disinfection $2,200,000 $2,200,000 Disinfection facilities are the same for both processes.  

Solids Handling $4,200,000 $4,000,000
The cost of solids handling facilities is roughly the 
same for both processes.  

Odor Control / Administration/ 
Maintenance / Site Work(1) 

$9,300,000 $10,100,000
AS costs are slightly higher because the facilities 
occupy a larger footprint.  

Indirect Costs (GCs, HOP) $11,200,000 $10,300,000 15% general conditions, 18% overhead and profit  

Subtotal $42,500,000 $39,200,000   

Sales Tax, Contingency and Soft 
Costs $32,500,000 $30,000,000   

Project Cost  $75,000,000 $69,300,000   

Annual Cost (Present Worth 
Basis)(2) $20,600,000 $18,600,000

Costs include power, labor, fuel, equipment 
replacement and chemicals. 

Net Present Worth $95,600,000 $87,900,000   

Notes: 

1. Does not include the cost of land. 

2. Present worth costs calculated at a discount rate of 3% over a 20-year period. 
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2. Three of the five sites being considered have relatively small footprints. The MBR 
process is the only process option being considered that will fit on these sites. 

3. Due to its small footprint, the MBR process is most easily designed to blend with the 
surrounding community. 

4. The MBR process is scalable, and process capacity can be phased-in over time. 

Depending on the characteristics of the final site, the City may wish to explore the option 
of constructing an AS plant instead of an MBR. This analysis will be included in the 
planning process, with direction from the City. 

Q8 Why should the City continue to evaluate potential sites that do not appear to be favored 
by the community? 

A8 The City’s process to select a WWTP alternative must include an evaluation of multiple 
alternatives to meet the requirements of the Washington Administrative Code (WAC) 173-
240-060 and National Environmental Policy Act (NEPA). In addition, funding agencies 
require analysis of least-cost alternatives to determine eligibility. Time and effort spent 
evaluating a range of alternatives is necessary to create a justifiable basis for the final 
decision, considering financial, social, environmental, and technical objectives 
established by the City Council. 

To date, the Project team has followed a stepwise approach to develop a credible, 
defensible, and cost-effective process, generally summarized below: 

1. Consider a wide range of alternatives for initial screening. 

2. For a narrowed list of alternatives, develop a consistent comparison at a conceptual 
level. This comparison should be made using project objectives that are broad and 
well established at the onset. 

3. For a final list of alternatives, develop a more detailed evaluation to justify a final 
recommendation. At this point in the process, project objectives are often refined to 
better illustrates key tradeoffs between remaining alternatives. 

4. For the final recommended alternative, complete the environmental review process 
following State and Federal requirements. 

The City is now at Step 2 in this process. Council direction is required to proceed with 
Steps 3 and 4. The City’s approach is designed to recognize and address community 
opposition to certain alternatives. At this stage in the process, the Windjammer Park and 
Old City Shop sites appear to be the lowest cost alternatives. Per WAC and the NEPA 
requirements, and to provide defensible justification for the recommended alternative, it is 
important to include apparent low-cost alternatives as a part of the City’s evaluation 
process. 
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As indicated in the resolution presented on November 28, the City may direct the Project 
team to evaluate other sites as appropriate. To maintain consistency and credibility, the 
Project team recommends vetting these additional sites through Step 2 prior to moving to 
Step 3. 



 

 

ATTACHMENT 1 

Professional Paper and Study Abstracts 
  



Health Hazard Manual 

WASTEWATER TREATMENT PLANT and 
SEWER WORKERS 

Exposure to chemical hazards and biohazards 

By Nellie J. Brown, M.S., C.I.H. 

Cornell University 
Chemical Hazard Information Program 

Dr. James Platner, ToxicologistIDirector 
New York State Department of Labor Grant #C005413 

Revision 12/01/97 



HEALTH HAZARD MANUAL FOR WATER AND W ASTEW ATER 
TREATMENT WORKERS 

Introduction 

Sewage is the used water of a community and can include domestic 
wastewater and industrial wastewater. Combined sewer systems will 
include storm water such as road runoff which carries oils, salts, metals, and 
asbestos. Many systems, especially older ones, will receive infiltration 
which can carry pesticides and herbicides from soil application. 

For many years, work in the wastewater treatment field was considered the 
most hazardous, especially due to deaths involving confmed space entry. 
This field is considered somewhat less hazardous today, but treatment plant 
workers still do experience health problems and deaths. These experiences 
occur in specific incidents involving chemicals in the sewer system and in 
regular work exposures throughout the plant and its processes. 

Some chemically-related health complaints are acute in nature, involving 
short-term exposures and complaints such as irritations of the eyes, nose or 
throat. Other problems are chronic in which repeated exposures, sometimes 
over several years, have caused effects upon internal organs or have 
involved occupationally-related allergies. 

Studies have shown that wastewater treatment may generate aerosols 
containing microbiological and chemical constituents. In fact, the primary 
route of exposure for workers is probably inhalation. The physical layouts 
of many sewage treatment plants involve open tanks and basins; plants 
typically are not designed to prevent aerial dispersion of wastewater during 
the treatment process. Volatile organics in wastewater may be vaporized or 
air-stripped during treatment. Many of the compounds are carcinogens 
and/or mutagens, so sewage workers may be at increased risk of cancer or 
adverse birth outcomes. 

Infections from exposure to waterborne disease organisms may be 
subclinical or may appear as actual disease in wastewater workers. 



Treatment personnel have reported nausea, vomiting, indigestion, diarrhea, 
and flu-like complaints. Studies of antibodies in the blood of workers have 
documented that disease exposures have occurred. 

Although several years of exposure tends to produce eventual immunity for 
many workers to some organisms, new workers tend to be ill more often 
than experienced workers. 

This manual examines how exposure occurs during the treatment processes; 
ways to reduce exposure by engineering controls, administrative controls, 
process control strategies, and protective equipment; and some suggested 
medical surveillance. 

A single sewage treatment plant may service a hundred or more industries ; 
therefore an enormous range of chemicals may be present in the influent and 
sludges. The presence of toxic chemicals and organisms in sewage, in 
sludge, and in the air at specific sites in sewage plants has raised suspicion 
regarding their possible effects on the health of the workers in these plants. 

Wastewater treatment plant workers may be exposed to chemicals or 
organisms by direct contact with wastewater and sludges, or by inhalation of 
gases, particles, aerosols, vapors, or droplets. These hazards may enter the 
plant in soluble form or attached to suspended solids. Compounds reported 
from sludge analyses include chlorinated organic solvents and pesticides, 
PCBs, polycyclic aromatics, petroleum hydrocarbons, flame retardants, 
nitrosamines, heavy metals, asbestos, dioxins, and radioactive materials. 
The concentration of organics and metals in sludge is indicative of the 
areas' industries; for example, high concentrations of PCBs in Schenectady, 
NY, sludge was due to the manufacture of electrical equipment upstream 
from the treatment plant. There are also derivatives of chemicals formed by 
microbiological or other processes during the sewage treatment process; 
these may be more or less toxic than the original compound. Disease
causing organisms have been found in sewage sludge; therefore, sewage 
workers may be at increased risk of infection or diseases. 

2 



March 1978 

HEALTH IMPLICATIONS OF 
SEW AGE TREATMENT FACILITIES 

by 

D. E. Johnson, D. E. Camann, J. W. Register, 

R. J. Prevost, J. B. Tillery, R. E. Thomas, 

J. M. Taylor, and J. M. Hosen feld 

Southwest Research Institute 

San Antonio, Texas 78284 

Contract No. 68-02-1746 

Project Officer 

Herbert R. Pahren 
Field Studies Division 

Health Effects Research Laboratory 
Cincinnati, Ohio 45268 

HEALTH EFFECTS RESEARCH LABORATORY 
OFFICE OF RESEARCH AND DEVELOPMENT 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CINCINNATI, OHIO 45268 



ABSTRACT 

It is known that aerosols containing microorganisms and trace metals are emitted from wastewater treat
ment facilities. Virtually nothing was known about the possible health effects on populations living near these 
operations. In this study, environmental monitoring, household health survey,and sampling for clinical 
specimens of human subjects were conducted within a 5 kilometer distance from a wastewater treatment plant 
near Chicago, Illinois. The residential area began 400 meters from the plant. 

Although the treatment plant was a source of indicator bacteria, coliphage, pathogenic bacteria, 
enteroviruses, and mercury in the aerosols emanating from its a(:ration basins, the levels of microbiological 
and chemical agents of the air, water, and soil samples in the neighboring residential areas were not 
distinguishable from the background levels. 

From the patterns observed in the household health survey, the increased incidence of skin disease, and 
the symptoms of nausea, vomiting, general weakness, diarrhea, and pain in chest on deep breathing may be 
associated with the nearby operation of the wastewater treatment plant. 

Although of little practical health significance, alpha-and gamma-hemolytic streptococcus isolations in 
throat cultures of nearby residents may be related to plant operat;:ons. In contrast, 31 viral antibody tests and 
attempted isolations of many pathogenic bacteria, parasites, and viruses yielded no evidence of an adverse 
wastewater treatment plant effect. ' 

Overall, the findings did not detect a health hazard for persons living beyond 400 meters from the well
operated wastewater treatment plant. 

This report was submitted in fulfillment of Contract No. 68-02-1746 by Southwest Research Institute 
under the sponsorship of the U.S. Environmental Protection Agency. This report covers the period July 1974 
to October 1976, and work was completed as of October 1977. 
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ATTACHMENT 2 

Select Examples of Northwest WWTPs 

 

 
  



 

 

WWTP Locations 

Facility Location Secondary Treatment 
Process 

Facility Contact 
Information 

Approx. Distance to 
Nearest Residence 

Comments 

Edmonds WWTP Edmonds, WA Covered AS Pam Randolph 

Plant Manager  

(425) 275-4700 

150 ft (46 m) All processes fully covered. 
Facility designed with a high 
level of exhaust air treatment, 
and integrates a public 
gathering spot. 

Redondo WWTP Federal Way, WA Covered TF Chris McCalib 

Waste Water Treatment 
Plant Manager 

(253) 945-2621 

210 ft (64m) -- 

Post Point WWTP Bellingham, WA Covered AS Heather Higgins, M.Ed. 

Education and 
Communications 
Coordinator 

(360) 778-7905 

390 ft (119 m) Aeration basin covered, other 
processes uncovered.  Facility is 
overlooked by homes on an 
adjacent bluff. Includes a 
modest level of exhaust air 
treatment. 

Rock Creek WPCF Hillsboro, OR Uncovered AS Sheri Wantland 

Public Affairs 

(503) 681-5111 

400 ft (122 m) -- 

Carnation WWTP Carnation, WA Covered MBR Jo Sullivan Project 
Program Manager III 

(206) 296-8361 

450 ft (137 m) All processes fully covered.  
Facility is designed with a high 
level of exhaust air treatment. 

Lakota WWTP Federal Way, WA Covered AS Chris McCalib 

Waste Water Treatment 
Plant Manager 

(253) 945-2621 

750 ft (229 m) -- 

Martin Way RWP Lacey, WA Covered MBR Karla Fowler 

Community and 
Environmental Policy 
Director 

(360) 528-5712 

580 ft (177 m) All processes fully covered. 
Facility is designed with a high 
level of exhaust air treatment. 



 

 

 
Edmonds Wastewater Treatment Plant, Edmonds, WA 

 

 Nearest residential area is 150 feet (46 meters). 

 

View looking north from the WWTP entrance. 

 

 

 
 

The facility is designed with a high-level of exhaust air treatment 
and integrates a public gathering spot. 
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Redondo Wastewater Treatment Plant, Federal Way, WA 

 

 Nearest residential area is approximately 210 feet (64 meters). 
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Post Point Wastewater Treatment Plant, Bellingham, WA 

 

 Nearest residential area is approximately 390 feet (119 meters). 

 

Public open spaces and interpretive trails surround the facility. 

 

 

 

 

View looking south across the facility, with 
residential neighborhoods shown in the 
background. 
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Rock Creek Water Pollution Control Facility, Hillsboro, OR 

 

 Nearest residential area is approximately 400 feet (122 meters). 
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Carnation Treatment Plant, Carnation, WA 

 

 Nearest residential area is approximately 450 feet (137 meters). 
 

The buildings facing residential areas are designed to fit with the 
surrounding environment. 
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Lakota Wastewater Treatment Plant, Federal Way, WA 

 

 Nearest residential area is approximately 750 feet (229 meters). 
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Martin Way RWP, Lacey, WA 

 

 Nearest residential area is approximately 580 feet (177 meters). 1 

1 



 

 

ATTACHMENT 3 

Beachview Farm Feedback 

 














