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CITY OF BROOKINGS PLANNING COMMISSION 

 STAFF REPORT 
 

SUBJECT: Comprehensive Plan Amendment  REPORT DATE: December 23, 2015 

FILE NO: CP-2-15     ITEM NO: 5.1 

HEARING DATE:  January 5, 2016 

 

GENERAL INFORMATION 

 

APPLICANT:   City Initiated. 

REPRESENTATIVE:  City Staff. 

REQUEST:   Approval of the Wastewater Facilities Plan (WWFP), 2015, as well as 

    text revisions to the Public Facilities Plan (PFP) and Goal 11 Public 

    Facilities and Services to reflect the information from the   

    master plan. City initiated.  

 

PUBLIC NOTICE:  Published in local newspaper. 

 

BACKGROUND INFORMATION 

Although Master Plans are developed to assess needs over a 20 year time period, it is prudent to 

review them on a 5 year schedule to determine that the assumptions used in their development 

continue to be viable.  The last update to the WWFP was done in 2008 by former City Engineer, 

HGE.   

 

The purpose of the WWFP is to provide guidance for the following: 

 Identifying potential improvements and management options 

 Prioritize the repair of aging infrastructure 

 Address current sizing needs 

 Serves as a planning document to meet long term growth needs within the City 

 Addresses regulatory requirements for health, sanitation and security 

 Identifying funding options for financing  

 

Minor inconsistencies, unnecessary background information and scriveners errors have been 

identified by Planning Commission members and have been brought to the attention of the Dyer 

Partnership.  These items will be corrected prior to final adoption.  

 

Revisions have been made to the Public Facilities Plan and Goal 11, Public Facilities and Services  

of the Brookings Comprehensive Plan to reflect the information from the WWTP.  All documents 

will be presented to Council for adoption after recommendation of the Planning Commission. 

 

 

RECOMMENDATION 

 

 After careful consideration, and any input the public may provide, Staff supports a Planning 

Commission recommendation of approval of file CP-2-15, Wastewater Facilities Plan, and revisions 

to the Public Facilities Plan and Goal 11, to the City Council.    
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1.1 Introduction and Location 
 
Purpose 
The purpose of this wastewater facilities plan is to provide the City of Brookings with a comprehensive 
wastewater utility planning document. This Wastewater Facility Plan (WWFP) provides guidance for the 
following: 
 

 Identifying potential improvements and management options. 
 

 Repairing aging infrastructure. 
 

 Addressing current sizing needs. 
 

 Serving as a planning document to meet reasonable long-term growth within the City. 
 

 Addressing regulatory requirements for health, sanitation and security. 
 

 Assisting the City in acquiring available funding for financing such improvements. 
 
The plan provides an evaluation and/or improvement recommendations for the wastewater collection, 
pumping, and treatment facilities. 
 
Objectives 
In order to protect the public health and welfare within the planning area and to improve water quality, 
the overall objectives of this WWFP are to: 

 
 Evaluate the condition of the existing collection system and assess its capacity, identifying 

current system deficiencies. 
 
 Estimate current and projected wastewater flows and loads from within the current city limits. 
 
 Develop potential wastewater collection system improvements to correct existing problems and to 

serve existing and future development within the city limits consistent with DEQ regulations and 
requirements. 

 
 Fulfill the engineering planning document requirements of the DEQ Clean Water State Revolving 

Fund, Oregon Business Development Department’s Infrastructure Finance Authority, and 
U.S.D.A. Rural Development. 

 
 Provide cost estimates and phasing recommendations for the recommended improvements. 
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 Provide recommendations for improvements to the wastewater treatment facility that will (once in 
operation) Meet the conditions of the effluent discharge permit, comply with total maximum daily 
load (TMDL) restrictions if any, and provide treatment capacity for future growth. The planning 
period for this study will be through the year 2035 for these objectives.  Municipal treatment and 
pumping equipment is typically designed for a 20-year life. A longer planning period allows 
additional time for planning, securing funding, design, and construction, before to the facilities 
becoming operational. Many improvements last well beyond the 20-year design life. 

 
Location and Limits 
The City of Brookings is located on the southwest coast of Curry County in the state of Oregon.  
Brookings is approximately six miles north of the California border and is bordered on the south and west 
by the Pacific Ocean, on the east by the Chetco River, and on the north by the foothills of the Coastal 
Range.  The area included within the city limits is approximately 2,400 acres. The planning area for this 
WWFP is located within the city limits, as shown on Figure 1.1.1.  A general terrain map is shown in 
Figure 1.1.2.   
 
There has been steady urbanization in areas outside the urban growth boundary. Most of this urbanization 
has occurred in the Harbor Bench area, which extends from the Harbor Sanitary District to the California 
border. Even though these areas are outside the urban growth boundary, the City could be required to treat 
wastewater from the areas if a health hazard is declared by the Oregon Health Authority.  
 
Brookings owns and operates its own municipal wastewater collection and treatment system. The system 
consists of a gravity flow collection system with 12 pump stations and a wastewater treatment plant with 
an ocean outfall. Flows from the Harbor Sanitary District are conveyed to the Brookings system for 
treatment and disposal. 
 
The City has longstanding problems with inflow and infiltration (extraneous water entering the sewer 
system through structural defects or physical connections with ground and surface water sources). Inflow 
and infiltration (I/I) removal studies were prepared in 1979 and 1997 that included recommended 
improvement programs. The City has implemented numerous repairs, rehabilitation projects and line 
replacement projects over the years. Since approximately 1996, the City has cleaned and televised most of 
the City's sewer mains. 
 
In general, reduction of I/I in the collection system has been viewed as a way of accommodating area 
growth and maintaining treatment facility capacity. Significant area growth is anticipated; and the most 
immediate growth pressure is associated with development in the Lone Ranch area and other surrounding 
areas in the northwest part of the City.  
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FIGURE 1.1.1 
PLANNING AREA 
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FIGURE 1.1.2 
TERRAIN MAP 
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1.2 Environmental Resources  
 

The following provides information about the environmental resources in and around the City of 
Brookings.  
 

Climate 
Brookings is located in a coastal zone that is characterized by wet winters, relatively dry summers, and 
mild temperature changes throughout the year. Temperatures will rarely drop below 30°F or exceed 75°F. 
Figure 1.2.1 summarizes the average maximum and minimum temperatures in the City. 
 

 
FIGURE 1.2.1 

MONTHLY TEMPERATURE DATA 
 
Precipitation data indicates that Brookings receives an average of 43 to 124 inches of precipitation per 
year. Nearly all precipitation occurs as rainfall, with the majority (approximately 73 percent) falling 
between the months of November and March. Moist air masses moving off the Pacific Ocean onto land, 
especially during the winter months, produce a significant amount of rainfall (approximately 74.64 inches 
per year). Rainfall averages for November, December and January are approximately 12.32 inches per 
month.  The wettest month is December with a historic average of approximately 13.37 inches of rainfall.  
The driest month is July with a historic average of approximately 0.46 inches of rainfall.  
 
Records show that the average maximum 24-hour rainfall is 4.95 inches. The largest average amount of 
rainfall experienced in a 24-hour period is the maximum mean 24-hour rainfall. A maximum mean 24-
hour rainfall of 6.88 inches has been recorded for the month of December. Precipitation data is available 
from NOAA at http://www.ncdc.noaa.gov/cdo-web/ and is also in Appendix D. Figure 1.2.2 summarizes 
the average monthly precipitation for the Brookings area. 

http://www.ncdc.noaa.gov/cdo-web/
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FIGURE 1.2.2 
MONTHLY PRECIPITATION DATA 

 
Historical Resources  
In 1853 a small group of white men settled along the Chetco River Valley. Native Americans who 
originally inhabited the land were known as the “Cheti”. The “Cheti” would peacefully harvest roots 
berries, and acorns from the land. They also harvested clams, mussels, sea lions and salmon from the 
ocean and river.   
 
Once the white men drove the Native Americans away, they renamed the “Cheti” the Chetco. As a result 
the river nearby became the Chetco River. In 1856, the settlers went to work turning Chetco Harbor into a 
major port of call along the Pacific Coast.   
 
In the 1870s and 1880s, travelers and merchandise would go between Chetco and Grants Pass in a wagon 
along a dirt road. As two wagons would meet each other one, would have to move aside to allow the other 
to pass. Consequently, the pioneers did not form an actual town until 1891 when The Chetco Land and 
Townsite Company founded the town of Harbor. A ferry crossing the Chetco was established in 1904.  
Once a bridge spanning the river was built in 1915, the ferry was discontinued.  In the early 1900s timber 
had emerged as one of the region's primary economic staples. In 1921 construction began on a long 
railroad bridge over the mouth of the Chetco River so redwood logs could be hauled from the logging 
camps in California to the mill in Brookings. In 1925 the operation quit, and the bridge burned in the 
1930s.  Only one pier is left standing.   
 
In September 1942, a Japanese plane dropped a bomb just north of the Brookings area. The pilot was 
launched from an offshore submarine. This event is notorious for representing the only foreign power to 
have dropped a bomb on the continental United States during World War II.   
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Biological Resources 
The U.S. & Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS) are 
responsible for identifying and establishing programs to protect and conserve species listed as threatened 
or endangered by the federal Endangered Species Act of 1967. The Oregon Department of Fish and 
Wildlife (ODFW) is responsible for species listed as threatened or endangered by the Oregon Endangered 
Species Act.  Threatened or endangered species (TES) known to exist in the vicinity of the City are 
summarized in Appendix D from the Oregon Natural Heritage Information Center. 
 
Topography 
The topography of the Brookings area is dominated by the low coastal terraces, typically having gentle 
relief and “The Head”, which form steep to vertical slopes and high relief. An uplifted coastal marine 
terrace underlies most of the western portions of the coast and ranges in elevation from sea level to about 
80 feet above mean sea level (MSL). The surface of the terrace slopes toward the west. Along the coast 
line, fore dunes and sea cliffs have low reliefs (from a few feet high to approximately 60 feet high) are 
present. 
 
Soils 
There are many general classification of surficial geologic formation found in the local Brookings area.  
A map showing these formations (Nation Resources Conservation Service) is included in Appendix D.  
The formations of each soil in the Brookings area typically consist of very deep and well-drained soils.  
 
Groundwater 
Groundwater elevations in the Study Area are influenced by recharge from the coastal drainage ways and 
by tidal influences from the Pacific Ocean. Throughout the Bookings area a water table exists, which is 
typically a muted expression of the land surface, with slight mounds beneath major upland terraces, and 
depressions beneath existing drainage ways. Groundwater reaches the ocean via indirect discharge to 
streams or direct subsurface flow to the ocean surf zone. In general, soils are typically well-drained, have 
a ground water table at a depth of more than 80 inches, and have a moderate infiltration rate. Groundwater 
will be found at increasing depths as elevation is gained.   
 
Wetlands 
Wetlands are one of the most biologically productive components of the environment. Their functions and 
values include water quality improvement, fish and wildlife habitat, flood control, point of entry for 
groundwater discharge, shoreline anchoring, and erosion control. Wetlands are abundant in the area 
surrounding the Chetco River. Wetlands have also been identified in the vicinity of Harris Beach State 
Park. Figure 1.2.3 shows the wetlands identified on the U.S. Fish & Wildlife Services National Wetlands 
Inventory Map (also included in Appendix B).  
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FIGURE 1.2.3 
WETLANDS INVENTORY 

 
Flooding 
The Study Area flooding characteristics and limits are summarized from the most recent Flood Insurance 
Study for Curry County, Oregon and Incorporated Areas (dated Sept. 25, 2009). U.S. Highway 101 is the 
only major highway serving the City. The sources of flooding for the City are the Pacific Ocean and the 
Chetco River. The Chetco River has been known to flood in the past; one of the largest, most recent 
floods occurred in December 1964 along the Chetco River. A 150-year return interval was estimated for 
the event. FEMA reports the event was accompanied by high tides and the damage was relatively minor 
along the undeveloped floodplain adjacent to the river.  Log debris accumulated against the Highway 101 
bridge. The bridge was declared unsafe and replaced by a new bridge at a higher elevation. Other notable 
floods occurred in 1996, 1971, 1955, 1890, and 1861. In November 2012, as much as 10 inches of rain 
fell in a 24-hour period. This caused minor flooding, especially along the Chetco River. There is neither a 
500-year nor a 100-year flood plain within the vicinity of the WWTP. See Appendix B for the FIRM 
maps.  
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FIGURE 1.2.4 
100-YEAR FLOOD PLAIN 

 
Geologic Hazards 
Several areas within the City are susceptible to geologic hazards.  These hazards include earthquakes, 
landslides and erosion.  A discussion of each hazard and its expected locations are discussed below. 
 

 Earthquakes are the products of deep-seated geologic faulting and the subsequent release of 
large amounts of energy. The relative earthquake hazards include factors such as earthquake-
induced landslides, liquefaction and shaking amplification. The U.S. Geological Survey has 
developed National Seismic Hazard Maps which are the basis for seismic design provisions of 
building codes, insurance rate structures, earthquake loss studies, retrofit priorities, and land-use 
planning. Incorporating these hazard maps into designs of buildings, bridges, highways, and criti-
cal infrastructure allows these structures to withstand earthquake shaking without collapse. 
Properly engineered designs not only save lives, but also reduce disruption to critical activities 
following a damaging event. By estimating the likely shaking for a given area, the maps also help 
engineers avoid costs from over-design for unlikely levels of ground motion.  

 
Brookings is affected by the Cascadia Subduction Zone which lies to the west (offshore) of 
northern California, Oregon and Washington. As a result, the Brookings seismic rating is 
moderate (60+) to high (80+). Seismic levels are functions of horizontal shaking that have a 2-in-
100 chance of being exceeded in a 50-year period. Shaking is expressed as a percentage of g (g is 
the acceleration of a falling object due to gravity). Figure 1.2.5 and Figure 1.2.6 (prepared by 
USGS from an extensive information-gathering and review process) represent seismic conditions 
and earthquake hazards in the Brookings area.  
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FIGURE 1.2.5 
SEISMIC MAP 

 

 
 

FIGURE 1.2.6 
EARTHQUAKE HAZARD MAP 
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 Tsunami, or long-period seas waves are created by seismic events (typically subduction zone 
events) or submarine landsides and have occurred historically along the Oregon Coast. Future 
tsunamis will undoubtedly strike the Oregon Coast and the City of Brookings. When they will 
occur and at what magnitude is unknown and unpredictable. Estimate for future tsunamis have 
been made for the entire Oregon Coast. An extreme (rare) tsunami run-up may extend to an 
elevation 30 feet above sea level (MSL). A tsunami risk area map is shown in Figure 1.2.7. 

 
On March 11, 2011 a tsunami caused by a 9.0 Mw earthquake off the Pacific Coast of Tohoku, 
Japan hit the City of Brookings. An estimated $25 million in damage was done, especially at the 
Port of Brookings Harbor. Many boats and docks were damaged, sunk, and/or swept out to sea.  

 

 
 

FIGURE 1.2.7 
TSUNAMI RISK AREA 
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 Landslides do not pose an adverse threat to the City. Potential landslide areas are near the east of 
the City and to the south in Harbor. A landslide risk area map is shown in Figure 1.2.8. 
 

 

 
 

FIGURE 1.2.8 
LANDSLIDE RISK AREA 

 
 Erosion and Scouring of the shoreline areas results in the eastward (landward) retreat of those 

areas over time. Typically shoreline retreat does not occur systematically at an annual rate but 
occurs as episodic surges associated with significant storm events. The magnitude of landward 
retreat of the shoreline at each specific storm event is dependent on the severity of the storm, the 
geologic characteristics of the shoreline, orientation of the shoreline relative to the storm, wave 
system, and the armoring of the shoreline by barrier beaches, rip rap and rocks. Even though 
retreat occurs episodically, the rate of shoreline retreat is often estimated over a broad period of 
time and expressed as an average annual rate. A typical average annual rate is 12 inches per year. 

 
Economic Conditions 
The City of Brookings currently has a high percentage of elderly residing in Brookings and a high 
unemployment rate.  Only about 15% of the Brookings population has more than a high school education.  
Brookings at this time is not a high-skill, high-wage community. Recreational vehicle parks support a 
seasonal population that, combined with the influx of tourists during the summer, increases the water/ 
flows demand. Numerous community events are planned each summer, which can cause the City's 
population to swell. During the winter the community settles to a more gradual pace. 
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Water Resources 
Brooking’s primary water source is the Chetco River. Historical sources of municipal water also include 
Ferry Creek, Joe Hall Creek and Ransom Creek. Two permits and one certificate represent the City’s 
most important water rights. Permits 27610 and 31293 and Certificate 64614 have a total quantity of 20 
cfs. Certificate 64614 is currently not used since several attempts to relocate the point of diversion 
upstream to the City’s well have been denied to date.   
 
Seasonal permitted withdrawals from March 1st - June 30th are utilized to avoid impacting the low stream 
flows during the summer months. These permits are Numbers 51383, R11535 and 51595 and were 
obtained in the early 1990s to provide irrigation water for the golf course along lower Jack Creek.   
 
Certificate 4953 was developed to provide additional flow to the Ferry Creek Reservoir. Certificate 20734 
is known as a historic source. Joe Hall Creek, Ferry Creek, and Ransom Creek sources are no longer 
utilized.   

  
Energy Production and Consumption 
No major energy resources have been identified in the Study Area. Energy consumption is expected to 
increase within the Study Area due to population growth during the planning period. Coos-Curry Electric 
Cooperative, Inc. provides electrical energy to the City of Brookings. 
 
1.3 Population Trends 
 
In the preparation of this Wastewater Facility Plan, an accurate population forecast is required to 
determine wastewater flow projections through the end of a 20-year study period. Population forecast can 
affect the demand for and sizing of infrastructure. If the 20-year population forecast is too low, 
infrastructure may be undersized. Alternatively, if the population forecast is too high, the result could be 
oversized systems that are over-priced, have higher operational costs, and, in the case of biological 
systems, may be more difficult to operate and maintain.   
 
Regulatory agencies require a population forecast developed by or approved by the Oregon Department of 
Administrative Services’ Office of Economic Analysis (OEA). The OEA develops forecasts in 
coordination with Oregon counties to plan and implement programs and activities. When an adopted, 
coordinated forecast is more than ten years old, a city may propose a new coordinated population 
projection in accordance with ORS 195.   
 
The estimated annual growth rate for this WWFP has been provided by the Office of Economic Analysis,   
Department of Administrative Services, State of Oregon, Release Date April 15, 2014, as shown in Table 
1.3.1.  The Census 2010 population for Brookings is 6,336 and the Census 2000 population for Brookings 
is 5,447. In 2010, the City of Brookings population is 28% of Curry County’s population. Figure 1.3.1 
displays the population projection for the City of Brookings and the community of Harbor.   
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FIGURE 1.3.1 
POPULATION FORECAST 

 

 
 
 

TABLE 1.3.1 
POPULATION FORECAST TABLE 

 
  Curry City of City of Combined Est. Annual 

Year County Brookings Harbor Brookings/Harbor Growth Rate 
1980 17,078 3,384 - - - 
1990 19,449 4,400 2,143 6,543 - 
2000 21,168 5,447 2,622 8,069 - 
2010 22,355 6,336 2,812 9,148 - 
2015 22,321 6,332 2,760 9,092 -0.37% 
2020 23,087 6,546 2,852 9,399 0.66% 
2025 23,854 6,761 2,945 9,706 0.64% 
2030 24,440 6,926 3,016 9,941 0.48% 
2035 24,751 7,013 3,054 10,067 0.25% 
2040 24,912 7,059 3,073 10,132 0.13% 

 
Notes:  

1. Curry County 1980 thru 2050 population is taken from the Office of Economic Analysis,   Department of Administrative 
Services, State of Oregon, Release Date April 15, 2014. 

2. City of Brookings population from 1980 to 2010 was prepared by the Population Research Center, PSU April 2014. 
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This 2014 WWFP is based on a 20-year study period starting at project completion dates, and therefore 
utilizes a 2040 design year. City planning has indicated they have received inquiries on several land 
development projects that, if the projects come to fruition, may expand the city limits and increase the 
population. The Brookings population projection for the year 2040 is 7,040.  
 
1.4 Community Engagement 
 
Community engagement provides the opportunity for the system owners (local citizens) to meaningfully 
participate in development and to provide guidance on implementation and management of their 
wastewater system.  
 
Goals of community engagement include:  1) develop an understanding of the environmental issues; 2) 
define regulatory requirements; 3) present design development information; 4) collaborate in developing 
solutions; and 4) review funding/revenue strategies for a recommended plan. Various community 
engagement opportunities occur during the planning process to inform and receive feedback about the 
project from the public, regulatory agencies and stakeholders. A couple of goals are to identify 
community issues of concern, and share information utilized to develop recommendations. Feasible 
feedbacks from the stakeholders are incorporated into the management of the wastewater system. The 
community engagement opportunities include: 
 

 Local agency and jurisdictional briefings 
 News releases in the local newspaper 
 Project fliers distributed during a monthly utility billing cycle 
 Articles posted on the City's web page 
 Hosting a public stakeholders meeting 
 Adoption of the WWFP through a public city council meeting 
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2.1 Location Map 
 
The locations of the wastewater collection system including wastewater pump stations and their 
relationship to the gravity sewer systems and force mains in Brookings are shown on Figures 2.1.1 
through 2.1.5 on the following pages.  There are a total of thirteen wastewater pump (or lift) stations in 
addition to the primary pump station at the wastewater treatment plant.  The wastewater plant treatment 
units and buildings are included as Figure 2.1.6. 
 
2.2    History 
 
2.2.1  General 
 
The community of Brookings developed around the saw mill and railroad on the north side of the Chetco 
River and was constructed in 1912 by John E. Brookings.  The original sanitary sewers were laid in 1916.  
The City of Brookings was incorporated in 1951 and in 1957 a primary sewage treatment plant was 
constructed at Chetco Point. With the addition of a trickling filter for secondary treatment in 1973, the 
treatment plant was expanded to a treatment capacity of 1 MGD, and a hydraulic capacity of 2.25 MGD 
with the ability to handle 4.5 MGD peak flow.  Another major plant upgrade occurred in 1988.  The latest 
major plant upgrade was completed in 2001, providing for an average dry weather flow of 1.7 MDG, a 
peak day average flow of 10.9 MGD, and a peak wet weather hydraulic capacity of 15.5 MGD. The 
improvement constructed in 2010 was only for the sludge dewatering and did not affect the plant 
capacity.  
 
2.2.2  Wastewater Pump Stations and Harbor Sanitary District Contribution 
 
The Mill Beach Pump Station was constructed in 1958 and remodeled with a standby generator added in 
in 1972. It was remodeled again in 1989. It is located on Mill Beach Road and serves the west and 
southwest portions of Brookings. Memory Lane Pump Station (aka Buena Vista Loop) was constructed in 
1968 on Buena Vista Loop to serve the southeastern portion of the City. It was remodeled in 2001. Sea 
View (aka Beach Avenue), Sea Cliff Terrace and Mill Beach Station No. 2 (aka Zwagg Island or Macklyn 
Cove or Cove) pump stations were all constructed in 1978.  Sea Cliff Terrace was replaced in the early to 
mid-1990s. Dawson Tract Pump Stations 1 through 5 were constructed in 1992. The Constitution Way 
Pump Station was constructed in the mid-1990s. It anticipated serving a subdivision that never 
materialized and is currently not used.  Cypress Cove Pump Station was constructed in 1997. The Harbor 
Sanitary District was formed in March of 1976 and since then the district sends all of their sewage via 
pump station to Brookings for treatment.  Riverview Pump Station was constructed after 2008. 
 

2.2.3 Wastewater Treatment Plant Liquid Stream 
 
In 1988, the City’s wastewater treatment plant was a relatively simple conventional return activated 
sludge plant which included preliminary treatment, primary treatment, aeration, trickling filtration, two 
stage anaerobic digestion and final clarification.  It was then expanded by a project identified as “Phase 1 
Expansion”.  The improvements included improved screening, grit removal, addition of primary 
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sedimentation, additional trickling filter, the conversion of aeration to solids contact and sludge 
reaeration, a new secondary clarifier and the conversion of the original secondary clarifier to a 
chlorination contact chamber.  
 
In 2001, plant improvements were made by a project titled simply “Waste Treatment Plant 
Improvements” which was the earlier anticipated Phase 2 portion of the plant.  These improvements 
included demolition of the chlorine contact basin (which had been converted to that use in 1988), 
demolition of the old rock trickling filter, and demolition of the old headworks.  Improvements included 
construction of new headworks with a new primary clarifier cell, improvements to the existing circular 
primary clarifier, new cover and odor control for the trickling filter, new aeration blowers, construction of 
a new secondary clarifier, operations building, lab building and storage building.  The improvements also 
included extensive piping, electrical and instrumentation improvements.  The major upgrade of 2001 
anticipated explosive growth (which was occurring at the time) in the Brookings area.  After the housing 
bubble burst in 2008, growth dramatically decreased. Therefore, facilities that were constructed in 2001 
generally have very adequate reserve capacity for the future. 
 
2.2.4   Wastewater Treatment Plant Solids Handling 
 
Sludge has been treated by the anaerobic process rather than by an aerobic process since before 1988.  
During the 2001 upgrade, the two staged anaerobic digesters were converted to digested sludge storage 
and their function was replaced by a new, large single stage anaerobic digester.  It appears from 
construction plans that an additional digester of the same size was anticipated in the future and would 
have been constructed in the location of the storage building.  In addition, in 2001, a new digester control 
and thickener building was constructed. At that time, a new 2-million-gallon digested sludge storage tank 
was also added to the facility.  In 2010, a new sludge dewatering facility was added to the wastewater 
treatment plant which takes digested sludge from the 2-million-gallon storage tank at 1% solids 
concentration and dewaters it to 22% solids concentration.  This improvement eliminated the original 
requirement to transport liquid sludge for distribution on farm fields. Later, due to public objection to 
land application, allowed disposal at a distant sludge disposal location. Prior to 2010, it was anticipated 
that a dewatering facility able to process the biosolids to a Class A product, rather than its current Class B 
state would be constructed.  However, due to continued public objections to the distribution of biosolids, 
whatever the class, it was determined that simple dewatering of the Class B biosolids without the 
expensive additional steps necessary for production of Class A biosolids was prudent, since the sludge 
was to be landfilled.  The dewatered Class B biosolids have a greatly reduced volume in comparison to 
liquid sludge and are transported by hopper to the Curry County transfer station for disposal as a solid 
waste.  
 
2.3    Condition of Existing Facilities 
 
2.3.1 Existing Collection System 
 
2.3.1.1 Inventory of Collection System 
 
The City’s wastewater collection system consists of approximately 175,000 lineal feet of gravity 
collection pipes, 19,000 lineal feet of pressure sewer mains, 850 manholes and 13 pump stations.  A 
summary of the existing piping inventory is given in Table 2.3.1.1.1, and existing collection system maps 
are shown in Figures 2.1.1 through 2.1.5 following.      
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TABLE 2.3.1.1.1 
WASTEWATER COLLECTION SYSTEM INVENTORY 

 
Item Item Description Unit Quantity 

1 6" Sanitary Sewer line FT 3,130 
2 8" Sanitary Sewer line FT 134,000 
3 10" Sanitary Sewer line FT 15,070 
4 12" Sanitary Sewer line FT 10,070 
5 15" Sanitary Sewer line FT 290 
6 18" Sanitary Sewer line FT 3,760 
7 20" Sanitary Sewer line FT 4,180 
8 21" Sanitary Sewer line FT 1,340 
9 24" Sanitary Sewer line FT 2,980 
10 36" Sanitary Sewer line FT 310 
11 Force Main FT 19,000 
12 Manholes EA 866 
13 Pump Stations EA 13 

 
2.3.1.2 Infiltration and Inflow 
 
Infiltration and inflow (I/I) is a problem affecting many sanitary sewer systems.  Inflow and infiltration, 
which is defined as groundwater and rainwater that enters a sanitary sewer collection system creating 
many wastewater-related problems. Rain-induced sewer flows can hydraulically overload a wastewater 
treatment plant or pump station, increase the cost of operations, potentially cause a discharge of 
inadequately treated effluent, and lead to regulatory compliance issues. I/I can also cause flows to exceed 
the capacity of the pipes, thereby compromising the collection system. Excess flows can wash out soil 
from around pipes, erode larger holes in the pipe walls, cause sinkholes, create rodent dens, precipitate 
line collapses, and cause service line backflow problems. Sand and rock washed into a collection system 
with I/I exacerbate collection system hydraulic problems by further reducing line capacities, creating line 
blockages, and increasing the wear on pumps that are relied upon to convey sewage to the treatment plant. 
 
Infiltration and inflow can be an escalating problem that, left unchecked over time, will generate greater 
and greater sewer flows. Eventually I/I can become so severe that lower system piping, pump stations, 
and treatment plants cannot adequately convey or handle the rainfall-induced flows. Ultimately, raw 
wastewater is either exfiltrated or bypassed into the surrounding environment.  
 
2.3.1.3  Smoke Testing 
 
Smoke testing was performed to identify potential deficiencies by allowing I/I into the collection system. 
Reference the Smoke Test Report of October 2014 by The Dyer Partnership Engineers & Planners, Inc. 
under separate cover. Some of the sources of I/I that smoke testing identifies include catch basins and roof 
drains tied to the sewer system, leaks in main and lateral sewer lines, leaky cleanouts, and deteriorated 
manholes.  
 
Detailed, individual reports were developed to document each “smoke sign”. Each report includes a 
photograph of the observed smoke, and hand-drawn map of the location of the smoke, a written 
description of the source of the smoke, and other pertinent information. The ultimate and intended 
purpose of smoke testing is to assist the City in focusing on problem areas.   
Smoke testing was performed from October 28 through October 30, 2013, from June 18 through June 20, 
2014 and from June 30 through July 3, 2014. The smoke testing was successful in indicating possible 
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inflow. Table 2.3.1.3.1 lists the types and numbers of deficiencies that were indicated by the presence of 
smoke. Table 2.3.1.3.2 correlates the types of deficiencies with the Smoke Test Reports. Figure 2.3.1.3.5 
illustrates the numbers and percentage of types of deficiency. Tables and figures can be cross-referenced 
with the Smoke Testing Maps to show which sewer lines were tested, the location of each deficiency 
discovered, which manholes were smoked, and the section of the City’s collection system that was not 
tested.  
 

TABLE 2.3.1.3.1 
SMOKE TESTING NUMBER AND TYPE OF DEFICIENCIES 

 
 Type of Deficiency  Deficiency Code  Number of Issues   
 Leaking Service Lateral  LSL      33    
 Leaking Main Line   LML     4    
 Catch Basin    CB     2    
 Leaking Manhole   LMH     9    
 Open Cleanout    OCO     67    
 Plugged House Vent  PHV     2    
 Roof Drain RD     5    

TOTAL DEFICIENCIES: 122 
 
 

FIGURE 2.3.1.3.5 
SMOKE TESTING RESULTS SUMMARY 

NUMBER OF VIOLATIONS BY TYPE 
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TABLE 2.3.1.3.2   
REPORT NUMBERS ACCORDING TO DEFICIENCY TYPE 

 
Deficiency Type Deficiency Code Smoke Test Report Number 
Plugged House Vent PHV 2-55 2-57     
Catch Basin CB 1-17 1-43     
Leaking Main Line LML 1-8 1-10 1-38 1-44 

Roof Drain RD 1-46 1-51 2-15 2-39 

1-48       

Leaking Manhole LMH 
1-28 1-60 1-62 2-14 
1-29 1-61 1-63 2-50 

1-40       

Leaking Service Lateral LSL 

1-2 1-16 1-42 2-9 
1-4 1-18 1-52 2-24 

1-5 1-21 1-59 2-33 
1-6 1-23 2-2 2-46 
1-7 1-24 2-3 2-51 

1-9 1-31 2-5 2-54 
1-11 1-33 2-6   
1-13 1-35 2-7   

1-14 1-39 2-8   

Open Cleanout OCO 

1-1 1-47 2-18 2-37 

1-3 1-49 2-19 2-38 

1-12 1-50 2-20 2-40 

1-15 1-53 2-21 2-41 

1-19 1-54 2-22 2-42 

1-20 1-55 2-23 2-43 

1-22 1-56 2-25 2-44 

1-25 1-57 2-26 2-45 

1-26 1-58 2-27 2-47 

1-27 2-1 2-28 2-48 

1-30 2-4 2-29 2-49 

1-32 2-10 2-30 2-52 

1-34 2-11 2-31 2-53 

1-36 2-12 2-32 2-56 

1-37 2-13 2-34 2-58 

1-41 2-16 2-35 2-59 

1-45 2-17 2-36   
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2.3.1.4  Flow Mapping 
 
Flow mapping occurred on two separate occasions. The first occasion was on February 20, 2014 from 
10:57 PM to 5:12 AM, and the other was on March 5, 2014 from 10:55 PM to 5:19 AM. The first 
occasion was done during a dry period while the second was done approximately 48 hours after heavy 
rainfall. Problem areas are identified in the flow poke maps. These maps can be seen as Figures B1 
through B8 located in Appendix B. 
 
Flow mapping studies are performed to determine the relative quantities and general areas where sources 
of extraneous water enter the collection system. The sources of water identified during flow mapping 
studies originate from infiltration sources, manhole joint failure, cracks in the pipe, pipe joint failures, 
improper service taps, root intrusion, or inflow sources such as storm drains, roof drains, and 
contributions from manhole lids or open cleanouts. By comparing flow measurements between manhole 
sections, problem areas can be identified and impacts from infiltration and inflow prioritized for further 
investigation, based on relative increases in the measured flow.  
 
In order to differentiate I/I flows from sanitary flows, flow mapping studies are typically conducted at 
night between midnight and 5 AM. It is presumed that during late night hours, most residential users are 
sleeping and the domestic flow component in the sewer is negligible.    
 
2.3.1.5  Collection Sewer Summary 
 
Both tests indicated a number of deficiencies that need to be addressed. A site visit must take place at 
each of these locations to determine what action must be taken to repair or rehabilitate each problem. 
Some of the repairs can be easy to correct, such as leaky cleanouts, while others such as catch basins, may 
require more extensive efforts to reroute flows to nearby drainages. Some of the deficiencies may also 
require additional television inspection to see the extent of deterioration of sewer main lines, sewer 
laterals, and lateral connections. 
 
In some cases, the problem is located within the public right-of-way and should be repaired or 
rehabilitated by the City. In other cases, the deficiency is located on private property and the private 
property owner should be required to address and repair the problem. It is recommended that letters be 
sent to all private property owners where deficiencies were noted. 
 
2.3.1.6 Pump Stations 
 
Pump station locations are shown on the preceding inserted collection system maps Figures 2.1.1-2.1.5. 
 
Constitution Way Pump Station 
Constitution Way Pump Station is located at the intersection of Highway 101 and North Bank Chetco 
River Road. It was constructed to serve an adjacent area that has yet to be developed. Once the station is 
fully utilized, it is recommended that this station install a high pressure jet washing system to remove 
grease and solids from the floats, pumps, walls and floor of the station where unwanted material often 
accumulates. A draw down test was recently performed on both pumps, and also on both pumps 
combined, for a flow rate of 414 gpm.   
 
Macklyn Cove (Zwagg Rock) Pump Station 
The Macklyn Cove (or Zwagg Rock) Pump Station is located to the south of Mill Beach Road and along 
Macklyn Cove Drive. Macklyn Cove Pump Station was constructed in 1978 and has two pumps that are 
currently operational. Both pumps are new and were purchased within the past year. This station is fully 
functional but due to old age, it is showing signs of wear and tear. A new pathway has been rebuilt for 
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improved access to the pump station. A draw down test was recently performed for Pump No. 2 and it 
resulted in a flow rate of 369 gpm.  
 
Sea Cliff Terrace Pump Station 
Seacliff Terrace Pump Station is located directly to the northwest of the Chetco River entrance and to the 
south of the intersection of Memory Lane and Del Norte Lane. The pump station was originally 
constructed in 1978, then replaced within the last 15 years with a small package station in a fiberglass 
housing. Currently there are two pumps that are fully operational. A draw down test was recently 
performed on both pumps, and also on both pumps combined, for a flow rate of 220 gpm. 
 
Beach Avenue (Sea View) Pump Station 
Beach Avenue (or Sea View) Pump Station is located to the west of Highway 101 at the south end of 
Beach Avenue. This station was constructed in 1978. Two pumps are enclosed in fiberglass housing and 
one is out of commission due to a bad check valve. Root intrusion from surrounding trees is embedded in 
the gravity inlet and along the bottom two 48-inch rings. A draw down test was recently performed on 
one pump and resulted in a flow rate of 124 gpm. 
 
Cypress Cove (The Cove) Pump Station 
Cypress Cove (or The Cove) Pump Station is located south of Wharf Street and to the east of the 
wastewater treatment plant. This station was constructed in 1997 and currently has heavy grease buildup, 
especially along the guide rails. As a result of the grease and rust, both pumps cannot be pulled out for 
maintenance. Replacement of the guide rails, along with installing a high pressure jet washing system to 
remove grease and solids from the floats, pumps, walls and floor of the station where unwanted material 
often accumulates, is highly recommended. One of the two pumps has been replaced within the past year. 
A draw down test was recently performed on both pumps, and also on both pumps combined, for a flow 
rate of 203 gpm. 
 
Dawson Tract No. 1 Pump Station 
Dawson Tract No. 1 Pump Station is located directly to the west of Highway 101 and to the east of 
Ridgeway Street. This station was constructed in 1992. It has been modified since to include an addition 
to the top of the building, two new cranes, and radiant heat. There are signs of corrosion and possible 
leakage throughout the pump station. The fuel tank for this site is located underground and will need to be 
moved above ground. A draw down test was recently performed on both pumps, and on both pumps 
combined, for a flow rate of 930 gpm. 
 
Dawson Tract No. 2 Pump Station 
Dawson Tract No. 2 Pump Station is located at the end of Pacific Heights Road and just south of the 
intersection of Pacific Heights Road and Ridgeway Street. This station was constructed in 1992. Station 
siding, paint, roof and landscaping have been upgraded to match the adjacent residence. A draw down test 
was recently performed on both pumps, and on both pumps combined, for a flow rate of 294 gpm.  
 
Dawson Tract No. 3 Pump Station 
Dawson Tract No. 3 Pump Station is located at the west end of Shorewood Terrace Street. This station 
was constructed in 1992. Station siding, paint, roof and landscaping have been upgraded to match the 
adjacent residence. Moisture within junction boxes and electrical conduits has been an ongoing issue at 
this pump station. Currently there are no devices to monitor moisture within any of the existing electrical 
equipment and fittings.   
 
Dawson Tract No. 4 Pump Station 
Dawson Tract No. 4 Pump Station is located at the east end of Park Spur (road) and just west of Highway 
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101. The fuel tank for this site is located underground and will need to be moved above ground. A draw 
down test was recently performed on both pumps, and on both pumps combined, for a flow rate of 434 
gpm. 
 
Dawson Tract No. 5 Pump Station 
Dawson Tract No. 5 Pump Station is located at the south end of West Ocean Drive. This station was 
constructed in 1992 and currently has heavy grease buildup, especially along the guide rails. Neither 
pump can be pulled out for maintenance as a result of the grease and rust. Guide rails will need to be 
replaced and better maintained to prevent any similar issues. A draw down test was recently performed on 
both pumps, and on both pumps combined, for a flow rate of 109 gpm. 
 
Buena Vista Loop (BV Loop) Pump Station 
Buena Vista Loop Pump Station (or BV Loop) is located off Buena Vista Loop and is just west of the Sea 
Cliff Terrace Pump Station. This station was constructed in 1968 on Buena Vista Loop to serve the 
southeastern portion of the City and was remodeled in 2000-2001. Pump No. 2 and Pump No.3 both have 
been rebuilt in the last two years while Pump No.1 will be rebuilt in the near future. There is a heavy 
amount of grease buildup especially along the guide rails. As a result of the grease and rust, neither pump 
can be pulled out for maintenance.  
 
Mill Beach Pump Station 
Mill Beach Pump Station was constructed in 1958 and was remodeled in 1972 when a stand-by generator 
was added. It was remodeled again in 1989. It is located on Mill Beach Road and serves the west and 
southwest portions of Brookings. There is a heavy amount of grease buildup especially along the guide 
rails. As a result of the grease and rust, both pumps cannot be pulled out for maintenance. A high pressure 
jet washing system can be installed to help remove grease and solids from the floats, pumps, walls and 
floor of the station where unwanted material often accumulates. Roof trim also needs paint. Debris tends 
to accumulate on the influent bar screen; staff clean the screen daily and more often on rainy days.  
 
Riverview Pump Station 
Riverview Pump Station is located off Riverview Drive and is southwest of the Highway 101 Bridge 
crossing between Harbor and the City of Brookings. This station was constructed in 2009 and is currently 
in good condition. It is anticipated that all valves will need replacing in the next 15 to 20 years. A draw 
down test was recently performed on both pumps, and on both pumps combined, for a flow rate of 129 
gpm. 
 
 
2.3.1.7 Miscellaneous Pump Station Items 
 
Below is a list of items that pertain to either most or all of the pump stations in the City of Brookings: 

 Control panels are beginning to show their age and will soon need to be replaced. 
 All lighting inside and outside of each pump station will soon need replacing with LED lighting.  
 All pump stations that are utilizing submersible pumps will soon need to replace all guide rails 

due to rust and heavy grease accumulation.   
 All valves need replacing especially for larger pumps.   
 All pump stations built after 1990 could use Meltric switch-rated decontactor plugs and 

receptacles instead of using hardwire connections to eliminate the need for routine hiring of an 
outside electrician. 

 A moisture detection device is needed for most pump stations. 
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2.3.2 Existing Treatment Facilities 
 
A site map of the wastewater treatment plant is inserted previously as Figure 2.1.6. 
 
2.3.2.1  Headworks 
 
Present Condition.  The physical condition of the climbing bar screens is poor and the grit removal 
portion is in fair condition. It is suspected that the paddles in the grit system are worn, but staff has not 
been able to take this unit down to inspect it.   One of the two bar screens is out of operation due to 
broken parts. The original climbing bar screen (No. 1) has extensive corrosion damage to its frame. The 
single grit classifier unit has corrosion damage. The grit pumps are over 20 years old.  
 
Suitability and Adequacy. Bar Screen No. 1 is in such poor condition that replacement is 
recommended.  This is in part due to obsolescence and the difficultly in acquiring replacement parts.  The 
grit removal system is currently adequate as long as parts remain available for periodic repair.  The 
controls for the headwork units, as is the case with many other units at the WWTP, are outside and 
exposed to the weather, and some rain water leakage at switches, lights, and panel seals appear to be 
occurring.  
 

TABLE 2.3.2.1.1 
BAR SCREENS AND GRIT REMOVAL CHAMBER CAPACITIES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bar Screens (Pre-2001) Value 
Number 1 
Capacity Each, PWWF, MGD 11.6 
Opening Size, Inches 5/8 

Bar Screens (Post-2001)  
Number 1 
Capacity Each, PWWF, MGD 11.6 
Opening Size, Inches 5/8 

Grit Removal Chamber (Pre-2001) Value 
Number 1 
Type Vortex 
Diameter, Ft. 10 
Treatment Capacity Each, MGD 7 
Hydraulic Capacity Each, MGD 8 

Grit Removal Chamber (Post-2001) Value 
Number 1 
Type Vortex 
Diameter, Ft. 10 
Treatment Capacity Each, MGD 7 
Hydraulic Capacity Each, MGD 8 

Grit Pumps (Pre-2001) Value 
Number 1 
Capacity, GPM 200 

Grit Pumps (Post-2001) Value 
Number 1 
Capacity, GPM 200 
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2.3.2.2  Primary Sedimentation 
 
Present Condition.  The physical condition of the rectangular clarifier is good. Metal parts show rust 
which should be cleaned and recoated, but all components appear to be functioning correctly with the 
following exceptions. Several check valves associated with the system leak and require repair or 
replacement. The sludge meter is not functioning and requires repair or replacement.  The sludge density 
meter does not function and requires repair or replacement. The circular clarifier has not been in operation 
for some time and is not believed by staff to be operational.  It is anticipated that a new drive and gearbox 
would be required to return the circular clarifier to service with some structural repair of the sweep arms 
necessary as well.  
 
Suitability and Adequacy.  Fortunately, the rectangular units are adequate for the current and 
anticipated future loadings and the circular unit is not required. With respect to solids loading, the existing 
primary clarifier units are only loaded at 1/3 of their average and ½ of their peak design capacity.  
 

TABLE 2.3.2.2.1   
PRIMARY SLUDGE CLARIFIERS CAPACITY 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.3.2.3  Primary Sludge and Scum Pumping 
 
Present Condition. The pumps are operational but problematic in that the repair parts are difficult to 
obtain and expensive due to approaching obsolescence. Within the below-ground primary clarifier pipe 
gallery, heavy rains cause leakage into the room.   
 
Suitability and Adequacy.  The pump capacity is adequate for the current and anticipated future 
loadings. However the pumps have only two speeds unlike modern pumps which can provide pumping 
over an adjustable range. Within the pipe gallery, the lighting, while adequate, is energy intensive and the 
bulbs are difficult to access and change.  Operators have suggested that the installation of modern LED 
type of lighting would be a great improvement. The operators also noted that the gas and fire alarm 
systems are very old and should be replaced with modern, easier to maintain equipment. 
 
 
 
 

Primary Sludge Clarifiers - Rectangular  Value 
Number 2 
Capacity Each, PWWF, MGD 7.75 
Length, FT 82 
Width, FT 21.5 
Surface Area, SF 1,763 
Side Water Depth, FT 8.4 
Est. BOD5 Remove. Eff. Each % 30 

Primary Sludge Clarifiers - Circular Value 
Number 1 
Capacity Each, PWWF, MGD 2.2 
Diameter, FT 35 
Surface Area, SF 960 
Peak Day Overflow Rate, GPD/SF 2,300 
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TABLE 2.3.2.3.1   
PRIMARY SLUDGE AND SCUM PUMP CAPACITIES 

 
 
 
 
 
 
 
 
2.3.2.4  Trickling Filter 
 
Present Condition. The tricking filter, media, distributer, blowers, pumps and aluminum dome are in 
fair condition except for seals which are leaking in the rotating influent distributer.  
 
Suitability and Adequacy. During periods of low flow, there is insufficient force to drive the 
hydraulically powered rotating influent distributor. A motorized drive would be useful.  As is the case for 
the sludge pumps, the type of pumps installed are two-speed designs which do not allow optimum pump 
rates under all flow conditions.  The blowers for the odor control system are not able to operate efficiently 
under the throttled condition at which they are run and often run at a higher speed than necessary.   
 

TABLE 2.3.2.4.1   
TRICKLING FILTER CAPACITIES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.3.2.5  Snail Removal 
 
Present Condition. The worn out snail removal pump was replaced in 2015 and is currently in good 
condition. The concrete basin is in fair condition. 
 
Suitability and Adequacy. The system fulfills its purpose. 
 
 
 

 

Primary Sludge Pumps Value 
Number 4 
Capacity Each., GPM 50 

Primary Scum Pumps Value 
Number 1 
Capacity Each., GPM 50 

Trickling Filter Value 
Number 1 
Diameter, Ft.  70 
Plastic Media Volume, CF 61,575 

Trickling Filter Pumps (Old) Value 
Number 2 
Capacity Each, MGD 4.5 

Trickling Filter Pumps (New) Value 
Number 2 
Capacity Each, MGD 6.5 

Trickling Filter Odor Control Value 
Type Activated Carbon 
HP  30 
Capacity, SCFM 4,000 
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TABLE 2.3.2.5.1   
SNAIL REMOVAL AND PUMP CAPACITIES 

 
 
 
 
 
 
 
 
 
 
 
2.3.2.6  Solids Contact/Sludge Re-aeration Basins 
 
Present Condition. The basins are in good condition. The blowers are in fair condition. With respect to 
the building housing the blowers and motor control centers, the masonry walls leak when rain is 
occurring.  The metal doors at this building (like many other doors at the WWTP), are extensively 
corroded at the bottom and open to the outside.  The building has a large non-functional air conditioner 
unit which contributes to roof leakage, is not required, and should be removed. The passive louvers for 
this building are completely corroded, do not move and are always open. 
 
Suitability and Adequacy. The control of air must be made using throttling. The blowers are not able 
to operate efficiently under the throttled condition. Modern blowers which can operate at various speeds 
would be more energy efficient. With repair, the masonry building housing motor control centers and 
blowers would be adequate.  There is a need for a bypass line around the trickling filter so that bypass 
may occur for both operational and maintenance reasons. 
 

TABLE 2.3.2.6.1   
BASIN AND AERATION BLOWER CAPACITIES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Snail Removal Value 
Number 1 
Type Vortex 
Diameter, Ft.  12 
Treatment Capacity Each, MGD 12 
Hydraulic Capacity Each, MGD 12 

Snail Pump Value 
Number 1 
Capacity,  GPM 250 

Basin (Pre-2001) Value 
Number 1 
Volume, CF 13,200 
Side water Depth, FT 12.2 

Basin (Post-2001) Value 
Number 1 
Volume, CF 16,200 
Side water Depth, FT 12.2 

Aeration Blowers (Pre-2001) Value 
Number 2 
Capacity Each, SCFM 850 

Aeration Blowers (Post-2001) Value 
Number 1 
Capacity Each, SCFM 850 
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2.3.2.7  Secondary Clarifiers 
 
Present Condition. The physical condition of the secondary clarifiers is good.  Metal parts show rust 
which should be cleaned and recoated, but all components appear to be functioning correctly.  
 
Suitability and Adequacy. The units are more than adequate for current and anticipated future 
loadings. Reviewing Daily Monitoring Records (DMRs) from the beginning of 2010, the largest flow of 
record appears to have been 5.76 MGD on 12/28/2010. The combined capacity of the secondary clarifiers 
is 17 MGD. This indicates that the units are only loaded at about 1/3 of their capacity.  
 

TABLE 2.3.2.7.1   
SECONDARY CLARIFIER CAPACITIES 

 
 
 
 
 
 
 
 
 
2.3.2.8 Return Activated Sludge (RAS) and Clarifier Drain Pumps 
 
Present Condition.  As is the case for other sludge pumping at the wastewater treatment facility, the 
existing pumps are becoming obsolete and repair parts to keep them operational difficult and expensive to 
obtain. The tank drain pumps were in service prior to 2001 and are therefore nearing the end of service 
life. 
 
Suitability and Adequacy. The two-speed setting design of the existing pumps is less than desirable 
from the standpoint of optimizing RAS flow rates with conditions and would be better served with the use 
of VFD controlled pumps.  
 

TABLE 2.3.2.8.1   
RAS AND CLARIFIER DRAIN PUMP CAPACITIES 

 
 
 
 
 
 
 
 
 
 
 
 
2.3.2.9  Disinfection 
 
Present Condition. The ultra-violet (UV) disinfection basin is in good condition. The UV power and 
bulb system is generally adequate but becoming antiquated.      

Secondary Clarifier  Value 
Number 2 
Capacity Each, PWWF, MGD 8.50 
Diameter, FT 80 
PWWF Overflow Rate, GPD/SF 1,700 
Side Water Depth, FT 16 
Surface Area, SF 5,060 

RAS Pumps (Pre-2001) Value 
Number 3 
Capacity Each, MGD 0.80 

RAS Pumps (Post-2001) Value 
Number 2 
Capacity Each, MGD 0.80 

Clarifier Drain Pumps Value 
Number 2 
Capacity Each, MGD 0.6 
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Suitability and Adequacy. The medium intensity UV system is obsolete and not cost effective in 
comparison to modern high intensity systems. Parts and bulbs are becoming difficult and expensive to 
obtain. The heat exchangers for the cooling system requires significant repair due to corrosion. There is 
no communication with the plant’s SCADA system for UV equipment. The addition of this would 
improve operations.  
 

TABLE 2.3.2.9.1   
ULTRA VIOLET DISINFECTION SYSTEM CAPACITIES 

 
 
 
 
 
 
 
 
 
 
2.3.2.10  Sludge Thickener 
 
Present Condition.  The sludge thickener is in good condition and there are no operational problems 
reported. The belt for the press appears to have been replaced recently.  The air compressor is located in 
the same room as the filter thickener and is showing signs of corrosion.  
  
Suitability and Adequacy. The sludge thickener is adequately sized for the present and future 
requirements of sludge thickening. It is anticipated that periodic replacement of the belts will be required 
in the next 20 years. The air compressor should be relocated to a drier location such as on the other side of 
the wall in the boiler room.  
 

TABLE 2.3.2.10.1   
SLUDGE THICKENER CAPACITIES 

 
 
 
 
 
 
 
 
2.3.2.11  Digester 
 
Present Condition. Elements of the digester system require repair and rehabilitation. The concrete 
structure, connections, piping, fitting and valves were investigated in detail in early 2014 and found to be 
sound, with the following exceptions: 

 Gas compressor pump requires replacement due to wear. 
 The heater on the top of the digester in the gas circulation rotary valve shelter is inoperative. 
 Rotary valve gas pipe, components and fittings require replacement with stainless steel which is 

occurring as piping develops leaks. 

Ultraviolet Disinfection System Value 
Type Med. Pressure 
Configuration Open Channel 
Dose, MW-Sec/Cm2 24,000 
Capacity, MGD 15.5 
Number of Banks 2 
Number of Modules per Bank 8 
Number of Lamps per Module 4 

Thickener Value 
Number 1 
Type Belt  
Width, Meters 1.5 
Concentration Produced % 5-6 
Capacity Each, LBS/HR 900 
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 The three-way plug valve and methane pressure/vacuum relief assembly were leaking and were 
replaced in 2015. It is currently in good condition. 

 The most significant problem associated with the digester system is the lack of methane storage 
capacity.  The digester must frequently be heated using diesel fuel rather than by the methane 
produced.  This is because the production of gas is limited due to the low amount of organic 
loading relative to its size, and because there is little capacity for methane gas storage.  

 A more efficient burner is desired by the operators.    
 
Suitability and Adequacy. The anaerobic digester provides adequate treatment to produce Class B 
biosolids. Federal regulations require that Mean Cell Residence Time (MSRT) for processes with 
temperatures ranging from 95° F to 131° F be at least 15 days. Operating temperature at the Brookings 
digester is 97° F ± 1 degree. Mean cell residence time currently exceeds 100 days. The digester has 
significant capacity for future growth and is currently larger than required.  
  
At times when methane production is surplus to the needs of heating, the extra gas must be flared off as 
there is little storage space available in the head space at the top of the digester.  It was anticipated that the 
current digester constructed in 2001 would be supplemented with a secondary digester in the future and 
significantly more gas storage would have been provided in that unit.  Because growth forecasts did not 
materialize, the second unit was not constructed.    
 

TABLE 2.3.2.11.1   
DIGESTER CAPACITIES 

 
Anaerobic Digester Value 

Number 1 
Diameter, ft. 45 
Liquid Volume, Cu. Ft. 47,300 
Gas Volume, Cu. Ft.  268 
Side Water Depth, Ft. 30 

 
2.3.2.12  Sludge Storage 
 
Present Condition. The two smaller sludge storage tanks were originally the primary and secondary 
digester units for the wastewater plant.  With the sludge digester equipment removed, these concrete tanks 
continue to provide adequate service for sludge storage.  There are signs of rust on exposed piping, but 
both units are serviceable for the foreseeable future.  The concrete roof on one of the storage tanks is 
spalled badly and should be repaired immediately before the reinforcement bars are exposed to the 
weather.  
 
The large sludge storage tank was constructed in 2001 and is generally in very good condition.  Mixers 
have had to be replaced on several occasions in the last ten years and they appear to be undersized.  
Mixing remains a problem for this large tank.  In order to adequately mix sludge for dewatering runs, both 
the mixers and the aeration system must be operated.  However, within a few hours of the aeration, the 
sludge pH falls from about 7.5 to 5.5 which interfere with dewatering.   
 
Suitability and Adequacy. The combination of sludge storage tanks provides adequate capacity for the 
foreseeable future. An improved mixing approach is required for the large tank.  The two smaller tanks 
both have approximately four feet of grit which requires removal.  
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TABLE 2.3.2.12.1   
SLUDGE CAPACITIES 

 
Small Sludge Storage Tanks Value 
Number 2 
Diameter, ft. 30 
Volume, Each Cu. Ft 12,000 
 Large Sludge Storage Tank Value 
Number 1 
Diameter, ft. 110 
Volume, Cu. Ft 267,400 

 
2.3.2.13  Sludge (Biosolids) Dewatering 
 
Present Condition.  The sludge dewatering facility was added to the wastewater treatment plant in 
2010.  It consists of a screw press with associated polymer mixing equipment, sludge conveyance 
equipment, and enclosed dewatered biosolids conveyance to a sludge dumpster hopper located in a 
covered shelter. The facility also includes odor control equipment. Being relatively new, it is in very good 
condition. Some of the fiberglass air handling ducting requires minor repairs, but these deficiencies are 
generally of an aesthetic rather than functional nature.  Provision was made for the installation of a second 
future unit. A class B biosolids is produced.          
 
Suitability and Adequacy.  The current biosolids production requirement is for 220,000 pounds dry 
solids per year (110 tons).  The current single screw press equipment is capable of producing this in about 
30 days (8 hours production per day).  The 2010 design was sized to provide production in a period of 
about 65 days per year (to accommodate dry season land application).   The existing equipment is 
therefore required to operate at only about 46% capacity.  
  

TABLE 2.3.2.13.1   
SLUDGE DEWATERING SYSTEM CAPACITY 

 
Sludge Dewatering System Value 

Number 1 
Capacity dry LB/HR 900 

 
2.3.2.14  SCADA System 
 
Present Condition.  The SCADA system for the plant is generally in good condition. Improvements 
have been made periodically since installation.             
 
Suitability and Adequacy.  The SCADA system requires that a software update be made to insure 
compatibility with modern PLCs and computers.   
 
2.3.2.15  Electrical System Including Generator 
Present Condition.  The electrical  system for the plant is generally in good condition. Improvements 
have been made periodically since installation.             
 
Suitability and Adequacy.  The electrical system including the generator appears to be suitable and 
adequate for service.  Components should be replaced as necessary during the 20-year planning period. 
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2.3.2.16  Plant Water Pumps 
 
Present Condition. The water pumps are old. Valves have been replaced as necessary.      
 
Suitability and Adequacy.  The water pumps, valves, and check valves are likely to need replacement 
within the next 20-year period due to age and wear.   
 

TABLE 2.3.2.16.1 
PLANT WATER PRESSURE 

 
Low Pressure Plant Water Value 
Number 2 
Type Submersible 
Capacity, Each, GPM 150 
 High Pressure Plant Water Value 
Number 2 
Type Submersible 
Capacity, Each, GPM 84 

 
2.4    Financial Status 
 
2.4.1  Financial Statement 
 
Complete financial records for the wastewater collection and wastewater treatment system are included in 
Appendix D.  These consist of eight pages of detailed financial information extracted from the City’s 
complete 2013-2014 budget.  
 
A summary of the revenues and resources based on utility user fees for the wastewater system is shown 
below in Table 2.4.1.1. This is distinct from the wastewater system replacement fund program and from 
the system development charge program.  
 

TABLE 2.4.1.1  
WASTEWATER REVENUE AND RESOURCES 

 
Item $ Amount 

Net Working Capital 844,000 
Utility User Fees 2,410,000 
Utility Connection Fees 9,000 
Harbor SD Charges for Services 317,000 
Harbor SD Charges for Debt 56,000 
Harbor SD Charges for WW Loan Debt 40,000 
Interest Income 1,000 
Other Revenue 0 

Total 3,676,000 
A summary of the wastewater system expenditures is shown below in Table 2.4.1.2. This is distinct from 
the wastewater system replacement fund program and from the system development charge program. 
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TABLE 2.4.1.2  
WASTEWATER EXPENDITURES 

 
Item $ Amount 

Collection Personal Services 475,680 
Treatment Personal Services 446,888 
Collection Materials & Service 257,150 
Treatment Materials & Services 509,000 
Collection Capital Outlay 36,900 
Treatment Capital Outlay 636,900 
Transfer Out – General Fund 35,299 
Transfer Out – General Reserve 0 
Transfer Out – WW Loan Fund 1,046,932 
Transfer Out – Technology Fund 12,570 
Contingencies & Reserves - Treatment 218,681 

Total 3,676,000 
 
A summary of the revenue and resources based on the wastewater System Replacement Fund (SRF) 
program is shown below in Table 2.4.1.3.  
 

TABLE 2.4.1.3  
SRF REVENUE AND RESOURCES 

 
Item $ Amount 

Net Working Capital 1,150,000 
Interest Income 500 
System Replacement Fees 145,000 
Harbor SD Interceptor Line Revenue 4,500 

Total 1,300,000 
 
A summary of the expenses based on the wastewater System Replacement Fund (SRF) program is shown 
below in Table 2.4.1.4.  Note that SRF are used for major repairs and replacements of existing 
infrastructure.  
 

TABLE 2.4.1.4 
SRF EXPENSES 

 
Item $ Amount 

B-H Interceptor Line 110,729 
Construction 851,891 
Emergency Repairs/Improvements 300,000 
Transfer Out – Storm Loan Fund 37,380 

Total 1,300,000 
 
 
 
 
 
 
A summary of the Revenue and Resources based on the System Development Charge (SDC) program is 
shown below in Table 2.4.1.5. 
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TABLE 2.4.1.5 
SDC REVENUE AND RESOURCES 

 
Item $ 

Amount 
Net Working Capital 990,000 
Interest Income 2,000 
Harbor SD SDCs 5,000 
Improvement Fees 10,000 
Interest Income 1,000 
Harbor SD System Reimb. Fees 5,000 
Reimbursement Fees 10,000 

Total 1,023,000 
 
A summary of the expenses based on the System Development Charge (SDC) program is shown below in 
Table 2.4.1.6. This program provides for both capital improvements and system replacement. Note that 
improvement construction funds are used only for capital improvements which increase system capacity.  
Reimbursement construction funds are less restricted and may be used for both system capacity 
improvements and for major repairs or replacements of existing wastewater infrastructure.  
 

TABLE 2.4.1.6  
SDC EXPENSES 

 
Item $ Amount 

Improvement Construction 302,500 
Reimbursement Construction 645,500 
Transfers Out – WW Loan Fund 75,000 
 1,023,000 

 
2.4.2  Current Rate Schedule 
 
The City Council of Brookings established new sewer rates effective July 1, 2014. The rates are 
comprised of two parts, the Base Rate and the Sewer Replacement Fund (SRF). Sewer service is provided 
only to inside-city limits customers.  The complete schedule of water and sewer rates is contained in 
Appendix D. Sewer base rates and sewer replacement fund rates for single and multi-family sewer service 
are flat rates per unit per month.  All other base rates are per 100 cubic feet (CF) per month of water use 
and the sewer replacement fund charges are per EDU per month.  Sewer rates are shown in Table 2.4.2.1 
below. 
 

TABLE 2.4.2.1  
MONTHLY SEWER RATES 

 
Type $ Base Rate $ SFR 

Single Family* 58.88 3.76 
Multi Family* 58.88 3.76 
General Commercial 6.45 3.76 
Restaurant 7.33 3.76 
Industrial 11.44 3.76 
Schools 3.83 3.76 
Churches 3.72 3.76 
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    * Base Rate & SFR per Residential Unit. All other 
     base rates per 100 CF of water & SFR per EDU.  

 
2.4.3  Annual O&M Costs 
 
The City’s yearly operating budget for wastewater collection operation and maintenance (O&M) is listed 
in Table 2.4.3.1 below.  A more detailed breakdown of these items is shown in the eight pages of detailed 
financial information extracted from the City’s complete 2013-2014 budget and included as Appendix D. 
 

TABLE 2.4.3.1  
WASTEWATER COLLECTION SYSTEM O&M 

 
Item $ Amount 
Personnel Services 475,680 
Office Supplies 7,500 
Equipment Maintenance 5,000 
Uniform Allowance 2,400 
Operating Supplies 40,000 
Misc. Safety Supplies 3,300 
Building Maintenance 1,000 
Pump Station Maintenance 0 
I/I Program 49,000 
GIS Update Maintenance 20,250 
Engineering Services 0 
Contract Services 70,000 
Account Collection Expense 500 
Bank Fees 12,000 
Insurance/Bonds 15,000 
Training/Travel 2,500 
Utilities 28,000 
Communications 700 

Total 732,830 
 
The City’s yearly operating budget for wastewater treatment operation and maintenance (O&M) is listed 
in Table 2.4.3.2 below.  A more detailed breakdown of these items are shown in the eight pages of 
detailed financial information extracted from the City’s complete 2013-2014 budget and included as 
Appendix D. 
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TABLE 2.4.3.2  
WASTEWATER TREATMENT O&M 

 
Item $ Amount 
Personnel Services 446,888 
Office Supplies 800 
Equipment Maintenance 10,000 
Uniform Allowance 2,000 
Operating Supplies 65,000 
Misc. Safety Supplies 8,200 
Building Maintenance 10,000 
Pump Maintenance 15,000 
Contract Services 50,000 
Biosolids Disposal 60,000 
Dewatering Engineering 0 
Chemicals 60,000 
Insurance/Bonds 18,000 
Training/Travel 4,500 
Utilities 180,000 
Communications 7,500 

Total 937,888 
 
2.4.4. Capital Improvement Program 
 
Tables 2.4.4.1 and 2.4.4.2 address capital improvements paid from the base sewer fees which are distinct 
from the wastewater system replacement fund (SRF) and system development fee (SDC) programs.  The 
latter two funds provide for both major repair and replacement of existing infrastructure and, in the case 
of the SDC program, the improvements portion is used only for capacity increasing infrastructure 
improvements.  
 
A more detailed breakdown of these items is shown in the eight pages of detailed financial information 
extracted from the City’s complete 2013-2014 budget and included as Appendix D. Note from previous 
Table 2.4.1.6 that the System Development Charge (SDC) program is budgeted to provide $302,500 in 
capital improvements which increase wastewater collection or treatment capacity, in addition to the 
capital improvements shown in the following Tables 2.4.4.1 and 2.4.4.2. 
 

TABLE 2.4.4.1  
WASTEWATER COLLECTION SYSTEM CAPITAL IMPROVEMENTS 

 
Item $ Amount 
Improvements 0 
Vehicle 12,500 
Equipment 12,000 
Emergency Repairs 10,000 
Tower Lease 2,400 

Total 36,900 
 
The City’s yearly operating budget for wastewater treatment capital improvements is listed in Table 
2.4.4.2 below.  A more detailed breakdown of these items are shown in the eight pages of detailed 
financial information extracted from the City’s complete 2013-2014 budget and included as Appendix D. 
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TABLE 2.4.4.2  
WASTEWATER TREATMENT CAPITAL IMPROVEMENTS 

 
Item $ Amount 
Improvements 597,000 
Vehicle 12,500 
Equipment 15,000 
Emergency Repairs 10,000 
Tower Lease 2,400 

Total 636,900 
 
2.4.5  Debts and Reserve Accounts 
 
The City maintains a wastewater loan fund to provide for wastewater system loan payments and reserve 
funds.  Details of the fund are included in Appendix D.  Budgeted resources and income for this fund are 
summarized in Table 2.4.5.1 following. 
 

TABLE 2.4.5.1  
WASTEWATER LOAN FUND REVENUE AND RESOURCES 

 
Item $ Amount 
New Working Capital 1,123,000 
Interest Income 500 
Transfer In Wastewater Fund 1,046,932 
Transfer In Wastewater SDC 75,000 

Total 2,245,432 
 
Budgeted loan and reserve expenses for this fund are summarized in Table 2.4.5.2 following. 
 

TABLE 2.4.5.2  
WASTEWATER LOAN FUND EXPENSES 

 
Item $ Amount 
Legal/Admin Services 0 
Debt Service Principal 900,681 
Debt Service Interest 222,035 
Contingencies/DEQ Reserve 1,122,716 

Total 2,245,432 
 
2.4.6  Tabulation of Users by Category 
 
The City currently has 4,148 services (water meters) which also receive sewer service. Based on a single- 
family residence (SFR) usage rate, the City has 5,446 wastewater EDUs.  Oregon Business Development 
Department Infrastructure Finance Authority (IFA)  EDUs are based on a usage rate of 7,500 gallons per 
month. The City has 2,770 IFA EDUs. Infrastructure Finance Authority EDUs are used to evaluate user 
rates at a national level. Tables 2.4.6.1 list the user type and EDUs.  
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TABLE 2.4.6.1 
USER TYPES and EQUIVALENT DWELLING UNITS (EDUs) 

 

Description 

Number Total Usage *EDUs **EDUs 

Of Usage Per User Per 
SFR Per 

Users (Gal./year) (Gal./Month) Rate OBDD-IFA 

Residential 3885 177,807,478 3,814 3,885 1,976 
Church 15 1,332,527 7,403 29 15 

General Commercial 187 35,990,722 16,039 786 400 
Industrial 19 21,589,526 94,691 472 240 

Restaurant 29 6,347,363 18,240 139 71 
School 13 6,195,186 39,713 135 69 

Total 4148 249,262,802 5,008 5,446 2,770 
 

 
2.5    Water/Energy/Waste Audits 
 
2.5.1  General WWTP 
 
Solids Handling 
Several energy audits have been performed with focus on the ratio of methane and diesel fuel usage for 
the boiler which heats the digester.  One was produced in the form of a Technical Memorandum titled 
“Digester Gas Storage”, April 23, 2003 by Brown and Caldwell.  The report confirmed that during the 
winter, methane production was frequently insufficient (for at least part of the day) to provide adequate 
heating for the digester. During these periods, the digester heating boiler would switch over from methane 
and burn diesel fuel.  One improvement was suggested in that memorandum that involved the addition of 
a low pressure gas storage tank on the ground adjacent to the digester.  The digester in its current 
configuration can store only 268 SCF of methane gas. This additional 4,500 gallon tank would store 512 
SCF of methane gas. This was estimated to provide an additional 30 minutes of heating time per day 
which under some conditions would be sufficient to “bridge” the times between gas generation surplus 
and deficiency.  The installation was estimated at the time to cost between $50,000 to $70,000.  The 
solution did not appear to be cost effective.    
 
A more though study was completed August 2014.  It is titled “Methane Gas System Evaluation and 
Rehabilitation Recommendations for Anaerobic Digestion Operation”, by The Dyer Partnership.  
Following are findings from the report 
 

 The digester is operating at about 36% of its hydraulic design capacity and about 43% of its 
solids design capacity. The digester is under-loaded.  

 The digester operation appears to be stable, with good gas production rates for the volatile solids 
loading it receives. This suggests that mixing is not a problem. 
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 Because of the relatively low loading rate in comparison to the size and resulting surface area of 
the digester, heat loss, particularly via the concrete roof is significant (about 47% of total heat 
demand).  Insulation of the roof was considered and found not to be cost effective.  

 The heat loss through the exposed outside piping is relatively low (about 7% of total heat 
demand).  Replacement of the insulation on the piping was considered, but was not found to be 
cost effective. 

 Reducing the operating temperature of the digester from 101° F to 98° F results in immediate fuel 
savings at no cost. 
 

This study determined that the gas deficiency was greater than the earlier technical memorandum of 2003 
indicated. A portion of the increased deficiency was likely due to increased methane gas leakage, 
primarily in the top pressure relief value system which may not have been occurring at the time of the 
memorandum.  The report also determined that it would not be cost effective to provide additional 
insulation to the digester tank or pipes. The value of the produced methane BTU energy was computed for 
estimates of the produced methane satisfaction of heat load caused by warming the tank contents and heat 
loss. It was determined that the methane produced daily would generally be adequate for heat demands if 
a larger quantity of gas could be stored during the day. Currently, the digester will sometimes experience 
a deficiency of methane production in cold mornings and diesel fuel is required to maintain heat, while 
later in the day, methane production has increased but with no further storage space, must be flared off.   
Several alternatives were investigated based on the energy audit which included operational changes as 
well as additional construction.  The first step was to reduce the operational temperature from 101.5° F to 
98° F.  This one change is estimated to save 1,022 gallons of diesel fuel per year with no reduction of 
digester efficiency.   The second step is to replace the leaking pressure relief system on the digester.  The 
rate of methane gas leakage was not measurable during the study, but is expected to be significant; 
replacement is required due to environmental and safety concerns.  The third recommended step is to 
reduce the operating liquid level of the digester to create a greater head space for gas storage in the 
digester.  As noted in the findings, the digester is very oversized and this reduction in liquid level will not 
negatively affect operation. Additional storage of 4,700 SCF was determined to be necessary for 
elimination of diesel fuel burning under most conditions. The recommended modification to the digester 
by lowering the liquid operation level will provide an additional 6,300 SCF for methane gas storage. This 
modification could save up to 2,444 gallons of diesel fuel per year in addition to the fuel savings realized 
by operational temperature reduction.  

The determination to construct the dewatering facility at the Brookings Wastewater Treatment Plant in 
2010 was based primarily upon energy economics. Trucking liquid sludge at a 1-1.5% solids 
concentration to a location that would accept this material versus dewatering to 22-23% solids 
concentration reduces the volume of material to be disposed of to 4.24% of its previous volume.  This 
roughly translates to the same reduction in the number of truck trips which must be made as well.  
Further, because the dewatered material produced can be disposed of at the local county transfer station 
rather than driven to the City of Grants Pass Jo-Gro facility for composting, the mileage (and therefore 
energy reduction) is very significant.  The energy required to operate the facility is very small in 
comparison to energy costs required for delivery of the non-dewatered material.  



 SECTION 3:  NEED FOR PROJECT 
 
 

The Dyer Partnership Engineers & Planners, Inc.   3-1 

                                                                                                                                                                          
3.1  Health Sanitation, and Security 
 
This section discusses relevant regulations and associated state and federal regulations. The Clean Water 
Act (CWA) prohibits discharges of wastewater to waters of the state without a National Pollutant 
Discharge Elimination System (NPDES) permit. NPDES permits contain effluent limits that are 
developed to protect the beneficial uses. NPDES permits are generally renewed every five years, at which 
time any changes to the rules will be included in the renewed permit. The U.S. Environmental Protection 
Agency (EPA) has delegated NPDES permitting authority in Oregon to the Oregon Department of 
Environmental Quality (DEQ). 
 
Anti-degradation 
A fundamental premise of the CWA is the maintenance and restoration of the chemical, physical, and 
biological integrity of the Nation’s waters. The CWA requires states to develop water quality standards. 
Oregon Administrative Rules (OAR) Chapter 340 Division 41 contains Oregon’s water quality standards. 
These standards are benchmarks established to assess whether the quality of Oregon’s rivers and lakes are 
adequate for beneficial uses.  
 
OAR 340-041-0004 states that the purpose of the Anti-degradation Policy is to guide decisions that affect 
water quality. It aims to protect, maintain, and enhance existing surface water quality to ensure full 
protection of all existing beneficial uses. OAR 340-041-0007 through 340-041-0350 are intended to 
supplement the Anti-degradation Policy.   
 
Receiving Stream Description 
The City of Brookings WWTP discharges treated disinfected wastewater to the Pacific Ocean. This part 
of the Pacific Ocean is termed the Territorial Seas of the State of Oregon. This region comprises the 
seabed and waters within three geographic miles of the Oregon coast and sometimes further if offshore 
islands or rocks provide a more seaward point for measurement.  
      
Beneficial Uses 
OAR 340-041-0300 Beneficial Uses to Be Protected in the South Coast Basin Table 300A lists the 
beneficial uses for which water quality will be protected. Table 300A can be found in Appendix A.   
Included in Table 300A For Estuaries & Adjacent Marine Waters are: 
 

 Industrial water supply 
 Fish and aquatic life 
 Wildlife and hunting 
 Fishing 
 Salmonid fish passage 
 Salmonid fish rearing 

 Industrial water supply 
 Boating 
 Water contact recreation 
 Aesthetic quality 
 Commercial navigation and transportation 

 
3.1.1  Current NPDES Permit Requirements 
 
Goals 6 and 19 of Oregon's Statewide Planning Goals and Guidelines and Oregon's Territorial Seas Plan 
require that the State's marine resources be conserved. Federal rules (45CFR125.120 —
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CFR125.124) require that a discharge into territorial seas is to be permitted under the NPDES program. 
The City of Brookings operates its wastewater system under NPDES Waste Discharge Permit No. 
101773, issued November 7, 2011 by the Department of Environmental Quality (DEQ). In order to 
renewal this permit, the application must be submitted at least 180 days before the expiration date of 
October 31, 2016. A copy of the City’s NPDES permit is included in Appendix A. A summary of 
regulatory requirements within the NPDES permit is provided below. 
 

SCHEDULE A  
(NPDES Permit Number 101773) 

 
1.         Waste Discharge Limitations not to be exceeded after permit issuance. 
 

a. Outfall 001 – Treated Effluent 
 

                          (1)          November lst - April 30th: 
 

 Parameter Average Effluent 
Concentrations 

Monthly 
Average  

Weekly 
Average  

Daily 
Maximum  

  Monthly Weekly lbs/day lbs/day lbs 
BOD5 25 mg/l 30 mg/l 730 1,100 2,000 
TSS 25 mg/l 30 mg/l 730 1,100 2,000 

       
 (2)         May 1st - October 31st: 
 

Parameter Average Effluent 
Concentrations 

Monthly 
Average  

Weekly 
Average  

Daily 
Maximum  

  Monthly Weekly lbs/day lbs/day lbs 
BOD5 15 mg/l 25 mg/l 260 400 570 
TSS 15 mg/l 25 mg/l 260 400 570 

      
  (3)         Year-round: 

 
Other parameters Limitations 

Enterococci Bacteria Must not exceed a monthly geometric mean of 35 
organisms per 100 mL. 

Fecal Coliform Bacteria Must not exceed a monthly median of 14 organisms per 
100 mL.  Not more than 10 percent of the samples per 
month may exceed 43 organisms per 100 mL. 

pH Must be within the range of 6.0 to 9.0. 
BOD5 and TSS Removal 
Efficiency 

Must not be less than 85% monthly average for BOD 
and 85% monthly for TSS. 

 
(4)        No wastes may be discharged or activities conducted that cause or contribute to                

a violation of water quality standards in OAR 340-041 applicable to the Oregon               
South Coast Basin except as provided for in OAR 340-045-0080 and the                           
following regulatory mixing zone: 
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The allowable mixing zone is that portion of the Pacific Ocean contained within 
a 300-foot radius of the point of discharge.  The Zone of Immediate Dilution 
(ZID) is defined as that portion of the regulatory mixing zone that is within thirty 
(30) feet of the point of discharge.  

(5)        Chlorine and chlorine compounds must not be used as a disinfecting agent of the               
treated effluent and no chlorine residual due to chlorine used for maintenance                  
purposes is allowed in the discharged effluent. 

 
3.1.2  Potential Future Regulatory Issues  
 
This section discusses some of the potential future requirements that could become important to 
municipalities based on current regulatory trends. Future regulatory requirements cannot be thoroughly 
analyzed, since they are under development and have not yet been implemented. New effluent limits may 
be incorporated in the NPDES permit at the time of renewal. 
 
The Oregon Department of Environmental Quality developed water quality criteria to address pollutants 
and to protect aquatic organisms and human health. Current toxic compound standards that may be 
incorporated in the next NPDES permit renewal are in Tables 30, 31 and 41 which are provided in 
Appendix A. 
 
3.2 Design Criteria and Considerations 
 
Design criteria for future conveyance system expansions are based on topography and the estimated 
future flows discussed in Section 3.6. Treatment planning must take into account existing and projected 
loadings and flows, and regulatory requirements. General design considerations incorporated in the 
development and evaluation of alternatives are discussed below. 
 
3.2.1  Design Period 
 
The design period must be long enough to ensure the new facilities will be adequate for future needs, but 
short enough to ensure effective use within their economic life. Collection system pump stations serving 
the properties within the Urban Growth Boundary (UGB) will be based on a design period of 20 years 
from the date of commissioning. Gravity collection line sizing will be based on ultimate build-out.  
Treatment facility recommendations will be based on a 20-year planning period from the date the 
improvements are commissioned. 
 
3.2.2 Collection System 
 
Gravity Sewers 
Collection systems must be designed to consider natural ground slope, subsurface conditions, capacity 
requirements, minimum slope considerations, minimum flow velocities required to maintain solids 
suspension, and potential sulfide and odor generation. Collection sewers should be designed for ultimate 
development of areas.   
 
Force Mains 
The City currently operates numerous force mains from its sanitary sewer pump stations.  DEQ guidelines 
for force mains are important to help ensure proper performance and longevity. 
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DEQ issued the current version of Oregon Standards for Design and Construction of Wastewater Pump 
Stations in May 2001, which includes guidelines for force main design.   
 
Pump Stations 
Design of pump (lift) stations is a critical element of sanitary sewer collection systems.  New pump 
stations must be designed to meet the Oregon Standards for Design and Construction of Wastewater 
Pump Stations, issued in May 2001 by DEQ. The EPA Design Criteria for Mechanical, Electric, and 
Fluid System and Component Reliability are to be used to determine the minimum number and sizing of 
components. Reliability Class I criteria are to be utilized in design.  
 
The pump station must be able to handle the peak instantaneous flows in the system without overflowing. 
The pump stations should be designed so as not to increase the total sulfide generation potential of the 
collection system. Contemporary design practice requires some wet well storage of wastewater plus 
retention in the force main, both of which tend to increase the potential sulfide generation when 
supplemental aeration is not provided. To minimize hydrogen sulfide generation, wet wells should be as 
small as possible while still allowing for future growth. Wet well detention times of 30 minutes or less are 
recommended to avoid hydrogen sulfide generation. When detention times in the pump station force main 
exceed 25 to 30 minutes, a system to control hydrogen sulfide generation and the accompanying odor and 
corrosion problems is recommended. 
 
Pump stations should have redundant pump equipment and provisions for emergency generator operation.  
Power outage frequency and duration must be considered in pump station design to ensure that overflows 
do not occur due to power loss. In some cases, a portable generator connected to the pump station with a 
manual transfer switch will suffice. In larger pump stations, a permanent standby generator may be 
required. Level controls should include a redundant high wet well level sensor. 
 
Wastewater treatment facilities, including pump stations, are also regulated under National Fire Protection 
Association (NFPA) 820, Fire Protection in Wastewater Treatment and Collection Facilities. OSHA 
Permit Required Confined Spaces Standard 29 CFR 1910.146 limits individual access to spaces that 
might trap a person or contain noxious atmospheres.   
 
3.2.3 Wastewater Treatment Facility 
 
Primary consideration will be given to the degree of treatment required to meet the discharge 
requirements of the receiving water, and to sufficient sizing of the facility to handle future projected peak 
hydraulic and organic loads. 
 
Flexibility 
Conveyance and treatment design should allow for flexibility in operation and maintenance. The 
treatment plant operator must have the ability to alter plant flows around the major process units without 
significantly degrading effluent quality. This goal can be achieved by providing redundant units and 
multiple interconnections between units when appropriate.  Conveyance and treatment equipment design 
should also be such that maintenance, both routine and emergency, can be performed without excessively 
loading other components. Flexibility is also needed to ensure that discharge requirements can be met 
during changing influent conditions and to allow construction and connection of new process units as 
needed. 
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Plant Reliability Criteria 
Reliability of treatment processes depends on proper application of unit loading factors and conservative 
selection of equipment to ensure long life and minimum maintenance costs. Each unit process should be 
selected based on its capabilities to effectively treat the waste characteristics for the specific application. 
Capabilities of the treatment plant operator and the community should also be considered. Processes that 
require a high degree of manual labor and specialized instrumentation should be avoided in most cases.  
Redundancy is also a key factor in reliability. This proposed facility will be designed to meet EPA 
Reliability Class I standards because the facility discharges into a “public water supply, shellfish, or 
primary contact recreation waters, or as a result of its volume and/or character, could permanently or 
unacceptably damage or affect the receiving waters or public health if normal operations were 
interrupted.”   
 
For components included in the design of Reliability Class I, the following backup requirements apply: 
 

 Mechanically Cleaned Bar Screens.  A backup bar screen, designed for mechanical or manual 
cleaning, shall be provided. Facilities with only two bar screens shall have at least one bar screen 
designed to permit manual cleaning. 
 

 Pumps.  A backup pump shall be provided for each set of pumps performing the same function. 
The capacity of the pumps shall be such that, with any one pump out of service, the remaining 
pumps will have the capacity to handle the peak flow. 

 
 Comminution Facility.  If comminution of the total wastewater flow is provided, an overflow 

bypass with a manually-installed or mechanically-cleaned bar screen shall be provided. The 
hydraulic capacity of the comminutor overflow bypass should be sufficient to pass the peak flow 
with all comminution units out of service. 

 
 Primary Sedimentation (Clarifier) Basins.  The units should be sufficient in number and size 

so that, with the largest-flow-capacity unit out of service, the remaining units should have a 
design flow capacity of at least 50 percent of the total design flow. 

 
 Final Sedimentation (Clarifier) Basins and Trickling Filters.  The units shall be sufficient in 

number and size so that, with the largest-flow-capacity unit out of service, the remaining units 
shall have a design flow capacity of at least 75 percent of the total design peak day flow. These 
units are sized for peak day winter flows and large enough to treat MMDWF with one out of 
service. 

 
 Contact Stabilization/Re-aeration Basin.  A backup basin will not be required; however, at 

least two equal-volume basins are recommended. A single basin is permissible. 
 
 Aeration Blowers, Rotors or Mechanical Aerators.  There shall be a sufficient number of 

blowers or mechanical aerators to enable the design oxygen transfer to be maintained with the 
largest-capacity unit out of service. It is permissible for the backup unit to be an uninstalled unit, 
provided that the installed units can be easily removed and replaced. However, at least two units 
shall be installed. 

 
 Air Diffusers.  The air diffusion system for each aeration basin shall be designed so that the 

largest section of diffusers can be isolated without measurably impairing the oxygen transfer 
capability of the system. 
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 Disinfectant Contact Basins or Units.  The units shall be sufficient in number and size so that, 
with the largest-flow-capacity unit out of service, the remaining units shall have a design flow 
capacity of at least 50 percent of the total design flow. 

 
 Electrical Power Sources.  Two separate and independent sources of electric power shall be 

provided to the plant either from two separate utility substations or from a single substation and a 
works-based generator located at the plant. As a minimum, the capacity of the backup power 
source for the treatment plant shall be sufficient to operate all vital components and critical 
lighting and ventilation during peak wastewater flow conditions. 

 
Operability 
Operation of a wastewater system entails considerable responsibility and cost while providing public 
health benefits. For these reasons, personnel assigned to operate and maintain a treatment facility must be 
trained appropriately. The more sophisticated the process or equipment, the greater the level of expertise 
needed. Qualified individuals are usually available in metropolitan areas, as is financial support for their 
employment. However, small communities often have a problem in finding the personnel and the money 
with which to pay them. Consequently, the selection of a treatment process and equipment should reflect 
the regional and local level of training of operations and maintenance. 
 
Durability 
Conveyance and treatment systems should consist of materials and equipment that are capable of 
satisfactory performance over the entire design life of the wastewater system components. The selection 
of durable wastewater system components is a matter of judgment based on a number of factors including 
type and intensity of use, type and quality of materials used in construction, quality of workmanship 
during the initial installation, and expected maintenance to be performed during life of the component. 
 
Capacity 
Individual treatment components must be capable of handling the hydraulic flow through the plant during 
peak wet weather periods and be capable of being sized to treat the mass loads projected for the facility. 
The following guidelines will be used in this plan: 
 

 In general, all processes after the headworks are designed to operate for peak daily flow. 
 Influent pump stations are designed to operate for peak instantaneous flow. 
 The headworks should be sized for peak instantaneous flows. 
 Primary clarifiers, when present, should be sized for peak daily flows. 
 Aeration basins should be sized using modeling to generate desired treatment in the final effluent.  
 Per DEQ, the secondary clarifiers should be sized for either the peak day with all clarifiers 

operational or the MMDWF with the largest clarifier off-line, whichever results in the greater 
treatment capacity.  Overflow rates for the separate seasons should be used. (e.g. 1,200 GPM for 
winter and 800 GPM for summer) 

 Per EPA, the secondary clarifiers should be able to handle 75% of peak daily flow with the 
largest unit out of service. 

 The disinfection system should be sized for peak daily flow.  The contact chamber should be 
sized for at least 15 minutes of contact time at the peak hour flow, 20 minutes at peak day, or 60 
minutes at ADWF, whichever results in the largest basin. 

 Sizing of the digester is based on the estimated volume of suspended solids of the incoming 
mixed liquor, in addition to the holding time required for the digesters.  The assumption is made 
that sludge is held for a minimum 60 days and that biosolids are removed at 2% solids. 
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Expandability 
Expandability is a difficult factor for consideration in the design of wastewater treatment facilities.  
Designs are created that meet the current regulatory environment. Future regulatory requirements could 
have dramatic effects on the compliance of even the newest designs. Therefore, expandability is 
considered from a current regulatory compliance viewpoint. The treatment alternatives considered are 
expandable as long as specific design capacities of the system are not exceeded.   
 
Miscellaneous 
Consideration of site location, daily operational tasks, public perception, health and safety concerns, 
noise, access to equipment, human factors, and hazardous areas all have to be analyzed when assessing 
the conveyance and treatment alternatives. 
 
3.3 Aging Infrastructure 
 
The City of Brookings owns and operates a wastewater collection and treatment system. The system 
consists of a gravity flow collection system with 13 pump stations and a wastewater treatment plant with 
an ocean outfall. Flows from the Harbor Sanitary District are conveyed to the Brookings system for 
treatment and disposal. 
   
3.3.1 Infiltration and Inflow 
 
An aging and degraded collection system can result in an increase in wastewater flows due to infiltration 
and inflow (I&I). Infiltration and inflow is groundwater (infiltration) and surface rainwater (inflow) that 
leaks into the sanitary sewer collection system. During wet weather periods high ground water and 
surface flows enter the system through defects (holes, cracks, and failed pipe joints).  Infiltration and 
inflow can cause wastewater flows to exceed the capacity of the pipes causing backups into buildings and 
overflowing manholes. Rain induced sewer flows can hydraulically overload a wastewater treatment 
plant, increase costs of sewer system operations, and require oversized treatment systems. Exfiltration 
(loss of wastewater into the surrounding soil) can erode the soil and in some cases cause sinkholes. 
Leakage of sewage into the surrounding soil can lead to groundwater and soil contamination.   
 
Collection systems and wastewater facilities will continue to age and degrade. Pipe gaskets develop leaks. 
Pipes and manholes crack. Pumps wear out. Tanks must be painted. Grounds must be maintained. 
Aeration equipment has a limited life. Investment is required to perform wastewater Capacity 
Management with an Operations and Maintenance program (CMOM). An Infiltration and Inflow (I/I) 
study is a basis for a CMOM program.    
 
Flow Trends 
Brookings receives very little rainfall from June through September.  Monthly average flows at the 
WWTP for July are lower than in May, reflecting the reduction in rain and subsequent I/I.  Wet weather 
flows are heavily influenced by rain and the condition of the system, with the highest flows occurring 
between November and April. The average wet weather monthly plant inflow volume has a strong 
correlation to total monthly wet weather rainfall for the years of the study period.   
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FIGURE 3.3.1.1 
WWTP PLANT FLOW TRENDS 2010-2013 

 

 
 
Flow measurements are taken from an effluent meter. Peak hour flows may be higher that records indicate 
due to equalization within the treatment plant tanks and ponds. Monthly flow rates are at least 2 to 2.5 
times higher in the winter months, compared to summer months. 
 
EPA Non-excessive Infiltration  
The EPA guidelines (40 CFR 133.103) establish procedures on how to determine whether excessive I/I 
exists, and how to certify that excessive I/I has been sufficiently reduced through sewer rehabilitation.  
Infiltration occurs when groundwater enters a sewer system through broken pipes, defective pipe joints or 
illegal connections of foundation drains. System flows are analyzed under various conditions and 
compared to benchmarks that have been established for acceptable sanitary sewage flow rates. 
 
Non-excessive infiltration is analyzed by investigating plant flows during periods of seasonal high 
groundwater with little sustained rainfall. Seven to fourteen day periods during winter months of high 
groundwater (December through May) were identified where little or no rainfall is measured. The average 
per capita flow for the system is calculated and compared to the EPA maximum flow criteria of 120 gpcd. 
Under these conditions, all flows below 120 gpcd are considered to have a non-excessive infiltration 
component.  
 
The seven day period with little or no rainfall and the highest flow day occurred during the week ending 
January 28, 2011. It is assumed that groundwater levels were high during this period. The highest flow 
day of that week was 1.527 MGD. Based on a 2013 population of 9,259, the resulting flow rate is 
calculated at 165 gpcd. Since the flow is more than 120 gpcd, the collection system has excessive 
infiltration. 
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EPA Non-excessive Inflow  
Non-excessive inflow is analyzed by investigating plant flows during periods of intense winter rainfall.  
Major rainfall events and the resulting system flows during winter months are analyzed. Inflow is surface 
runoff that enters a sewer system through manhole covers, cleanout covers, cross connections between 
storm sewers and sanitary sewers, and illegal connections of roof drains, yard drains, or catch basins.   
EPA’s non-excessive inflow criteria are based on “the average daily flow during periods of significant 
rainfall (i.e. storm event that creates surface ponding and surface runoff; this can be related to a minimum 
rainfall amount for a particular geographic area)”. The average per capita flow for the system is calculated 
and compared to the EPA maximum flow criteria of 275 gpcd. Flows can exceed EPA guidelines if the 
plant operation is not impeded by such flows. Under these conditions, provided the treatment plant does 
not experience hydraulic overloads during storm events, flows below 275 gpcd are considered to have a 
non-excessive inflow component. 
  
For the City of Brookings, the average daily flow recorded during a period of significant rainfall occurred 
the week ending November 20, 2012. Flows of 5.802 MGD were generated after receiving rainfall of 6.72 
inches in one day. Under these conditions and based on a 2013 population of 9,259, the resulting system 
flows (combined infiltration and inflow) were determined to be 627 gpcd. Since the flow is over 275 
gpcd, a cost effective analysis is needed to determine if the inflow is excessive. 
 
The EPA I/I analysis is summarized in Table 3.3.1.1. 

 
TABLE 3.3.1.1 

I/I ANALYSIS SUMMARY 
 

Description of Flow Condition Flow Rate  EPA Criteria (Maximum Flow) 
Base Sewage 88 gpcd NA 
Infiltration (High Ground Water) 165 gpcd 120 gpcd 
Inflow (High Rainfall Levels) 627 gpcd 275 gpcd 

 
Inflow in the system is greater than the EPA guidelines. An ongoing Capacity Management with an 
Operations and Maintenance program (CMOM) is required. A CMOM program typically includes video 
inspection of the entire collection system every five years and repair of collection system defects. In 
addition, a new sanitary sewer system evaluation (SSE) should be performed in the five-year intervals. An 
SSE typically includes line grit removal and cleaning, video inspection, physical inspection of manholes, 
performance of flow testing at structures, smoke testing of lines, evaluation of Daily Monitoring Reports 
and mapping of results. The first priority for the City is to repair deficiencies identified during smoke 
testing. As resources come available the infiltration deficiencies should be addressed. 
 
3.4 Reasonable Growth 
 
Reasonable growth capacity is determined by evaluating current sewage flow rates, current pollutant   
loads, and population growth forecasts. Flow and load projections are for a 20-year period from initiation 
of operations of new equipment. Daily flows and loads are determined from rainfall statistics and system 
flow records.  
 
Flows and loads have specific recurrence intervals, or probabilities of occurrence, that utilize estimated 
future wastewater design flows and loads. Information regarding dry weather and wet weather flows as 
well as infiltration and inflow (I/I) are important in the design of wastewater collection, treatment and 
disposal facilities. The Maximum Monthly Dry Weather Flow (MMDWF) usually determines the 
maximum organic loading of the major treatment process units. The Maximum Monthly Wet Weather 
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Flow (MMWWF) determines the size and hydraulic capacity of the major process units necessary to 
provide the desired degree of treatment. The Peak Instantaneous Flow (PIF) determines the hydraulic 
capacity of pipelines, pumps, channels, and inlet structures, and the reserve capacity of units such as 
clarifiers and disinfection facilities.   
 
The data used for this report is taken from the 2010 through 2013 Discharge Monitoring Reports (DMRs) 
for the Wastewater Treatment Plant (WWTP). The City’s wastewater system staff records the readings on 
the influent meter, effluent meter and rain gauge at the plant daily. Wastewater is sampled and BOD5 and 
TSS tests are run approximately two to three times a week. Rain data for this analysis is from the daily 
readings of the rain gauge at the wastewater facility.   
 
DEQ Guidelines for Flow Projections 
Unless otherwise noted, all calculations were made using the DEQ Guidelines for Making Wet Weather 
and Peak Flow Projections for Sewage Treatment in Western Oregon, 1996 revision. A summary of the 
calculations is included at the end of this chapter. 
 
Precipitation Rates for Calculations 
In Western Oregon, there is a relationship between peak storm events, ground water elevations and 
seasonal sewage flows. To reduce the probability of plant failure, Maximum Month Dry Weather Flows 
(MMDWF10), Maximum Month Wet Weather Flows (MMWWF5), Peak Day Average Flow (PDAF) and 
Peak Instantaneous Flow (PIF) are utilized in the design process. MMDWF10 is the flow during a ten-year 
event (10% monthly probability of occurrence in May). MMWWF5 is the flow during a five-year event 
(20% monthly probability of occurrence in January). Monthly probability rainfall values were taken from 
the National Oceanic and Atmospheric Administration’s (NOAA) station “Brookings 2 SE” (COOP ID: 
351055), Oregon (See Appendix D.). Peak design flows are based on a 24-hour (daily) rainfall event and 
are taken from NOAA Isopluvial charts. Rainfall events are summarized in Table 3.4.1 

 
TABLE 3.4.1 

CITY OF BROOKINGS STORM EVENTS 
 

Source 20% Probability 10% Probability 

NOAA - 24 hour Isopluvial 6.0" per day 7.0" per day 
NOAA - Monthly Climatography 16.00" (Jan.) 8.03" (May) 

 
3.4.1 Dry Weather Flow 
 
AAF (Record) 
Average Annual Flow (AAF) is the average of all flows over a year. The AAF was determined from 
analysis of treatment plant flow records for the years 2010 through 2013. Commercial and industrial 
contributions have been included in the total flow analysis, and AAF was determined to be 1.373 MGD or 
148 gpcd (based on a 2013 population of 9,259).   
 
ADWF (Record) 
The average dry weather flow (ADWF) was determined from analysis of treatment facility flow records 
for the months June through October. For the years 2010 through 2013, the ADWF was determined to be 
0.948 MGD or 102 gpcd. 
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The ADWF can be divided into two components: base sewage flows and base infiltration. The base 
sewage flow is the portion of the treatment plant flow attributed to sanitary sewage. Base Sewage flows 
were determined to be the ADWF for the months of July, August, and September when groundwater is 
not present. The base sewage flow to the treatment plant is calculated to be 0.815 MGD. In determining 
projected flows, allowance must be made for unavoidable infiltration that is dependent upon such factors 
as the quality of materials and workmanship in the sewers and building connections, the character of 
maintenance, and elevation of the surrounding groundwater in relation to that of the sewers. The base 
infiltration is found by calculating the difference of the ADWF and the base sewage flow. Base 
infiltration is calculated (0.948-0.815) to be approximately 0.133 MGD or 14 gpcd.   
 
MMDWF10 (Theoretical) 
The Maximum Monthly Dry Weather Flow (MMDWF10) is defined as the flow recorded at the plant 
when total rainfall quantities are at 10% probability of occurrence in any one year (usually in May). The 
MMDWF10 was determined, following DEQ guidelines, by plotting January through May average plant 
flow versus monthly rainfall. This is illustrated in Figure 3.4.1.1 Average Plant Flow vs. Winter Rainfall.  
Linear regression was used to fit a line to the data. Ninety percent probability May rainfall values were 
taken from the National Ocean and Atmospheric Administration’s Climatography of the United States 
No. 81, 1971-2000 for the City of Brookings, Oregon. The Brookings May 90% approximate rainfall total 
is 8.03 inches. This calculated MMDWF10 based on an 8.03 inch event is 1.76 MGD or 190 gpcd. 

 
FIGURE 3.4.1.1 

AVERAGE PLANT FLOW VS. WINTER RAINFALL 
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3.4.2 Wet Weather Flow 
 
AWWF (Record) 
The Average Wet Weather Flow (AWWF) is the average flow at the plant during the wet weather season 
(November through April). The AWWF was determined from an analysis of the treatment plant flow 
records for the years 2010 through 2013 and was determined to be 1.788 MGD (193 gpcd). 
 
MMWWF5 (Theoretical) 
The Maximum Monthly Wet Weather Flow (MMWWF) was determined in a manner similar to that 
employed for determination of the MMDWF5, following DEQ guidelines. The results can be seen in 
Figure 3.4.1. The analysis period was from January 2010 through May 2013.  With linear regression 
analysis of average monthly plant inflow versus monthly rainfall, a MMWWF5 of 2.70 MGD was 
calculated.  DEQ guidelines suggest that the MMWWF5 represents the highest monthly average flow 
attained during the winter high groundwater period, and has a 20% chance of occurring in any one year.   
 
Peak Average Week (Record)  
For this study, the Peak Average Week (PW) flow was taken as an average of the 2010 through 2013 
flows and is the highest average daily flow rate during a seven-day wet weather data set. The peak week 
flow occurred in January 2012 at 4.919 MGD (or 531 gpcd). Averaging the peak week flows from 2010, 
2011 and 2012 yields 3.881 MGD.  
 
Peak Average Week (Theoretical) 
Following DEQ guidelines, the theoretical Peak Average Week flow was estimated by assuming the PW 
occurs 1/52 of the time (1.9% probability). Based on extrapolation from the probability graph shown in 
Figure 3.6, the theoretical PW is calculated at approximately 5.500 MGD. 
 
PDAF5 (Theoretical) 
The peak daily average flow associated with a five-year storm (PDAF5) was estimated by following DEQ 
guidelines. Daily plant flow data was searched in order to find five-year available storm event data.  Five-
year storm event data was not found in the recent daily plant flow records. The five-year storm rainfall 
was approximated using Weather Bureau records in the document NOAA Atlas 2, Volume X Isopluvial 
Map.  Daily plant inflows versus daily rainfall for selected storm events were plotted.  Storms with rain 
exceeding the peak week flows established the DMR data set. The data period was from January through 
April for the years 2010 through 2013. DEQ recommends using 24-hour data to match plant flow data.  
Flows at the WWTP can be higher on the day after a high rainfall. The 24-hour rainfall for the first day 
was used for the rain quantity, and the higher of the two consecutive 24-hour flows (that day or the 
following day) was used for the flow. The five-year, 24-hour rainfall of 6.0 inches was taken from the 
above-referenced Weather Bureau document, which is provided in Appendix B. The resulting PDAF5 is 
9.39 MGD. Refer to Figure 3.4.2.1. 
 
Peak Day (Record) 
A peak day flow from the DMR records (2010-2013) was used to check the calculated theoretical Peak 
Daily Average Flow (PDAF5). The peak day (highest 24-hour flow) in the 2010-2013 time period was 
6.636 MGD. The total rainfall causing the high flow event was a four-day event totaling 7.34 inches (vs. a 
6.0 inch five-year event).   
 
 
 
 
 



CITY OF BROOKINGS    SECTION 3 
Wastewater Facilities Plan  Need for Project 

 

The Dyer Partnership Engineers & Planners, Inc.   3-13 

FIGURE 3.4.2.1 
RAINFALL STORM EVENT VS. PLANT INFLOW 

 

 
 

PIF5 (Theoretical) 
The peak instantaneous flow associated with a five-year storm event (PIF5) was estimated by using the 
annual average flow (AAF), maximum monthly wet weather flow (MMWWF5) and peak daily average 
flow (PDAF5). These values were plotted on logarithmic probability paper, as outlined by DEQ. Such a 
projection is based on the principle that an average monthly flow is likely to occur 6/12 of the time or 
50%, and a peak monthly flow occurs 1/12 of the time or 8.3%. Likewise, peak weekly flow will take 
place 1/52 of the time or 1.9%; peak daily flow occurs once in 365 days or 0.27%, a peak hour flow 
happens once in 8,760 hours or .011%. Plotting these numbers against probability gives a current PIF of 
13.61 MGD.  
 
A summary of existing flow rates as developed from flow data from 2010 to 2013 is provided below in 
Figure 3.4.2.2 and Table 3.4.2.1. 
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FIGURE 3.4.2.2 
BROOKINGS WWTP (2013) EXISTING INFLOW RATES 

 

 
 

 
TABLE 3.4.2.1 

BROOKINGS WWTP (2013) EXISTING INFLOW RATES 
 

Parameter Flow Values Peaking 
Factor 

Population 9259   
Base Sewage 0.815 MGD 88 gpcd   
Base Infiltration 0.133 MGD 14 gpcd   
AAF 1.37 MGD 148 gpcd 1.4 
ADWF 0.948 MGD 102 gpcd 1.0 
AWWF 1.79 MGD 193 gpcd 1.9 
MMDWF10 1.76 MGD 190 gpcd 1.9 
MMWWF5 2.70 MGD 292 gpcd 2.8 
Peak Average Week 4.92 MGD 531 gpcd 5.2 
PDAF5 9.39 MGD 1,014 gpcd 9.9 
PIF 13.61 MGD 1,470 gpcd 14.4 
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3.5   Wastewater Composition 
 
Population growth and development will increase the organics and silts collected and conveyed to the 
treatment plant. All wastewater generated in Sutherlin is domestic in quality.  No wastewater is collected 
from industrial processes. Wastewater is generated by residential, commercial and industrial sources. The 
wastewater composition and load from these separate sources cannot be ascertained, since they are not 
separately monitored for flows and composition.  Monitoring results of influent wastewater represent 
wastewater combined from these sources. Treatment plant DMRs were reviewed for the years from 2010 
to 2013 to determine the BOD5 and TSS levels within the existing wastewater influent stream. 
 
Analysis of Plant Records 
The BOD5 and TSS influent concentration and loads are summarized in Table 3.5.1 and are based upon 
DMRs and a sewer population of 9,259 persons. The accuracy of the findings depends wholly upon the 
accuracy of the DMR reports themselves.   
 
Untreated domestic wastewater typically consists of 110 to 400 mg/L BOD5 (0.17 to 0.20 ppcd) and 100 
to 350 mg/L TSS (0.20 to 0.22 ppcd). In comparison, both the average BOD5 and TSS concentrations in 
the City of Brookings influent wastewater are within the typical range during wet weather and dry 
weather periods. The average BOD5 and TSS unit loading at the WWTP are within the normal ranges for 
similar communities.   
 

TABLE 3.5.1 
WWTP INFLUENT CONCENTRATIONS AND LOADS 

 

Population: 9,259 WET  WEATHER DRY  WEATHER 
PARAMETER Average Range Average Range 

BOD5       -       -   

  mg/L 166 37 - 362 290 49 - 620 

  ppd 2,477 1,428 - 3,922 2,293 923 - 4,276 

  ppcd 0.27 0.15 - 0.42 0.25 0.10 - 0.46 

TSS       -       -   

  mg/L 162 36 - 676 287 54 - 1,405 

  ppd 2,412 1,177 - 5,711 2,266 1,109 - 9,691 

  ppcd 0.26 0.13 - 0.62 0.24 0.12 - 1.05 
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Listed below in Table 3.5.2 are average wastewater composition values based on the 2010-2013 study 
period data from plant records with outlying values removed.   

 
TABLE 3.5.2 

WASTEWATER DESIGN COMPOSITION VALUES 
 

PARAMETER Concentration Load 

BOD5 Avg. Day 228 mg/L 2,385 ppd 
BOD5 Max. Avg. Month 358 mg/L 2,547 ppd 
BOD5 Max. Day 362 mg/L 3,922 ppd 
TSS Avg. Day 224 mg/L 2,339 ppd 
TSS Max. Avg. Month 477 mg/L 3,263 ppd 
TSS Max. Day 1177 mg/L 5,711 ppd 

 
3.6 Projected Wastewater Characteristics 
 
Future sanitary sewer flows generated within the City come from a wide variety of collection system 
users. The average wastewater flows from these users are expected to grow at approximately the same 
rate as the overall population. Therefore, future sanitary flows are projected by applying the anticipated 
population growth rate to the current sanitary flows. Projections for ADWF, MMDWF10 and AAF are 
made using a unit design value method based on gpcd extrapolated from the DMRs. 
 
Projections of future wet weather flows require additional consideration due to the variability of I/I rates 
among existing and future developments. When utilizing a straight unit design factor based on existing 
peaking factors, future peak flows are overestimated. Therefore, 2035 peak flows are estimated using 
current wet weather I/I rates among for existing portions of the collection systems while using lower rates 
in areas with new sewers. 
 
The current PIF of 13.61 MGD is greatly influenced by the presence of collection system deficiencies due 
to the age of the collection system. Older construction can be subject to poor or no joint gaskets, ridged 
pipe materials that develop cracking, and poor construction practices. Since improved construction 
materials and techniques in the new portions of the collection system will greatly reduce I/I sources, the 
projections of future peak wet weather flow must account for lower wet weather I/I rates in new 
developments. For the purposes of wet weather flow projections, new developments are assigned an EPA 
non-excessive I/I wet weather unit design factor of 395 gpcd (120 gpcd infiltration + 275 gpcd inflow). 
Future dry weather flow unit design factors are based on the existing AAF of 148 gpcd.   
 
To maintain consistency with the growth of the PIF relative to the ADWF, the wet weather flows are 
estimated by interpolating a linear relationship between the PIF and the AAF on a semi-logarithmic flow 
probability chart. MMWWF5 is calculated at 8.3% probability, peak week is based at 1.9% probability 
and PDAF5 is based at 0.27% probability. A comparison of the 2013 and 2035 flow rates is shown in 
Figure 3.6.1 and flow projections are summarized in Table 3.6.1.  
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FIGURE 3.6.1 
FUTURE PEAK FLOWS AND EXISTING FLOWS 

 

 
 

 
TABLE 3.6.1 

WASTEWATER FLOWS  
 

Parameter 2013 Projected (2035) 

Population 9,259 10,099 
Base Sewage 0.82 MGD 88 gpcd 0.89 MGD 
Base Infiltration 0.13 MGD 14 gpcd 0.14 MGD 
AAF 1.37 MGD 148 gpcd 1.50 MGD 
ADWF 0.95 MGD 102 gpcd 1.03 MGD 
AWWF 1.79 MGD 193 gpcd 1.95 MGD 
MMDWF10 1.76 MGD 190 gpcd 1.92 MGD 
MMWWF5 2.70 MGD 408 gpcd 4.12 MGD 
Peak Average Week 4.92 MGD 622 gpcd 6.28 MGD 
PDAF5 9.39 MGD 904 gpcd 9.13 MGD 
PIF 13.61 MGD 1,367 gpcd 13.80 MGD 

 
 
 

PW 
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Treatment unit design values are extrapolated from Tables 3.6.1 and 3.6.2. Table 3.6.2 summarizes the 
recommended design values for unit sizing. These values should be verified in the pre-design report based 
on completion of I/I projects and updated influent flow data. 
 

TABLE 3.6.2 
WASTEWATER TREATMENT DESIGN VALUES 

 
  Flow BOD5 TSS 
  MGD mg/L ppd mg/L ppd 

AAF 1.50 208 2,600 204 2,550 
MMDWF10 1.92 156 2,500 155 2,470 
MMWWF5 4.12 110 3,780 107 3,680 
PDAF 9.13 n/a n/a n/a n/a 
PIF 13.80 n/a n/a n/a n/a 
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4.1 Gravity Collection System 
 
Continuing inflow and infiltration (I/I) reduction projects are anticipated to be conducted annually in the 
future. Reducing I/I should enable the system to handle current and future flows during the study period 
without surcharging in the manholes. Currently I/I is 627 gpcd, which exceeds EPA’s guidelines. 
Mitigating alternatives may include lining or replacing the pipe to repair separated joints and holes.  In 
addition, manhole repair is necessary in several cases to correct leaking conditions. 
 
Design Criteria 
The following are general design guidelines for gravity sewer systems. 
 

 Combined Inflow and Infiltration for the collection system is not to exceed EPA’s 275 gpcd 
guideline.  

 Minimum eight-inch diameter pipe slope is 0.50%. 
 Preferred pipe material is ASTM D3034 (SDR35) PVC.  
 Minimum Service lateral diameter is four inches. 

 
Map 
See the Flow Mapping Location Figures B1 through B8 in Appendix B.  
 
4.1.1  Inflow/Infiltration (I/I) Reduction 
 

Basic Alternatives 
 
1. No Action 

The existing sewer collection system is capable of handling current peak flows without 
surcharging of manholes or overwhelming the wastewater treatment plant. Currently the 
MMWWF for the plant is 2.70MGD, the 2040 MMWWF is estimated at 4.15 MGD and the 
existing plant treatment MMWWF capacity is 4.90 MGD. The peak day average flow capacity is 
10.9 MGD and the Peak wet weather flow design capacity is 15.5 MGD. 
 
Environmental Impacts 
Infiltration and inflow can result in wastewater flows exceeding the capacity of the pipes causing 
back-ups into buildings and overflowing manholes. Rain-induced sewer flows can hydraulically 
overload a wastewater treatment plant, and require oversized, less effective treatment systems. 
Exfiltration (loss of wastewater into the surrounding soil) can erode the soil and in some cases 
cause sink holes. Leakage of sewage into the surrounding soil can lead to groundwater and soil 
contamination.  
 
Land Requirements 
None, the existing collection system remains as is. 
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Potential Construction Problems 
The City of Brookings has silty and sandy soils. As the piping and manholes continue to develop 
cracks and the gaskets continue to erode, the probability of inflow carrying silt and sand into the 
collection system increases, as does the probability of sinkholes.   

 
Sustainability Considerations  
 
a. Water and Energy Efficiency.  Not addressing infiltration and inflow will continue to 

create many wastewater related problems. Rain induced sewer flows can hydraulically 
overload a wastewater treatment plant and pump station. Increased costs of energy and 
the use of more chemicals will be needed to treat the additional flow of sewage coming 
into the plant.  

 
b. Green Infrastructure.  Not applicable. 
 
c. Other.  Not addressing infiltration and inflow will lead to larger capital improvement     

projects in the future. 
 

Cost Estimate  
Not applicable, no action is taken. 

 
2.  Continue I/I Investigation and Reduction Projects as an Annual Program   
 Each year the City continues to repair and improve the wastewater collection system as resources 

become available. The City’s wastewater infrastructure has adequate capacity in the short term. 
A recommended I/I reduction program is as follows: 

 
  a. Conduct video inspections in order to determine the type of I/I repair required. A video 

inspection program for the entire collection system should be completed over a five-year 
period (20% per year) and then continued on a five-year rotation. 

 
 b.  Minor I/I deficiencies can be repaired by the existing city staff. Serious maintenance and 

repair issues will be corrected as funding sources become available. 
 
c. A complete SSE (video, smoke testing and flow testing) should be completed at least 
 every ten years. 

 
 Environmental Impacts 

Removing I/I will improve the wastewater plant’s ability to effectively treat the mixed liquor 
stream. Oscillating peak flows with variable BOD5 concentrations are more difficult to treat. 
Successful I/I projects will also result in the reduction of groundwater, soil and surface water 
pollution.   

 
Land Requirements 

 Most of the collection system lines are located in existing street right-of-way. However, some 
deficiencies are located on private property. 

 
 Potential Construction Problems 
 This alternative requires traffic control during inspection and repair, as well as citizen 

notification of smoke nuisances during testing. 



CITY OF BROOKINGS    SECTION 4 
Wastewater Facilities Plan  Alternatives Considered 

 

The Dyer Partnership Engineers & Planners, Inc.  4-3 

 Sustainability Considerations for Water and Energy 
I/I deficiencies will increase the amount of flow coming into the WWTP and will in return 
increase WWTP operational costs.  
 
Green Infrastructure  
Not applicable. 
 
Sustainability Considerations  
 
a. Water and Energy Efficiency.   Gone unchecked, I/I deficiencies will increase WWTP 

operational costs due to higher pumping cost and higher blower demand. 
 
b. Green Infrastructure.  Not applicable. 
 
c. Other.  Not applicable. 

 
 Other  
 Not applicable. 

 
3. Complete I/I Repair Projects 

The most recent investigation was performed by smoke testing and flow poking. See Figures B1 
through B8 located in Appendix B for mapping of all I/I and smoke testing repair areas. The 
report identified a number of leaking manholes and leaking main lines. An infiltration rate in 
excess of 25 gpm between manholes is considered excessive and has been assigned a Priority 1. 
An infiltration rate of 16 gpm or less between manholes is a lower priority but accumulative I/I 
on multiple lines may become significant. 
 
Environmental Impacts 
Removing I&I will improve wastewater treatment system. Exfiltration (loss of wastewater into 
the surrounding soil) will be reduced. Successful I/I projects will result in elimination of 
groundwater, soil and surface water pollution.                                                      
 
Land Requirements 
Most of the collection system lines are located in existing street rights-of-way.  However, some 
deficiencies are located on private property. 
 
Potential Construction Problems 
Construction activities, noise and traffic can cause disturbances to homeowners and businesses 
near the work zone and will need to be monitored and planned to minimize potential impacts.  
Construction within narrow roadway areas may impact traffic flows within the work zone.  
Access during construction may be limited due to area confinements, minimal roadway, 
driveway widths and lengths.  
 
Sustainability Considerations  
 
a. Water and Energy Efficiency.  I/I deficiencies will increase the amount of flow coming 

into the WWTP and will in return increase WWTP operational costs. 
 
b. Green Infrastructure.  Not applicable. 
 



CITY OF BROOKINGS    SECTION 4 
Wastewater Facilities Plan  Alternatives Considered 

 

The Dyer Partnership Engineers & Planners, Inc.  4-4 

c. Other.  Not applicable.   
 
Project cost estimates for the Priority 1 projects include the following: 1) estimates to repair two 
catch basins that were found to be leaking that are recommended for rehabilitation; 2) seventeen 
leaking manholes; 3) approximately 3,000 lineal feet of line that measured a flow difference in 
excess of 26 gpm between manholes; and 4) fixing sixty-seven open cleanouts. See Figures 
4.1.1.1 through 4.1.1.5 on the following pages for locations of Priority 1 projects. Determining 
the most effective repair method will require the line to be video-inspected before the method of 
repair is finalized. Annual operation and maintenance costs are anticipated to be absorbed into 
the City’s existing sewer enterprise budget. The estimated construction budget for Priority 1 
projects is shown in Table 4.1.1.1. 

 
TABLE 4.1.1.1 

PRIORITY 1 - I/I PROJECTS 
 

Item Costs 
Construction Costs $363,217 

Other Non-Construction Costs $195,000 

Total Project Costs $558,217 
 

Project cost estimates for the Priority 2 projects include repairs to the following: 1) two plugged 
house vents; 2) five bad roof drain connections; 3) approximately 4,000 lineal feet of line that 
measured a flow difference between 16 and 25 gpm between manholes; and 4) approximately 33 
leaking service laterals. See Figures 4.1.1.1 through 4.1.1.5 on the following pages for locations 
of Priority 2 projects. Before undertaking Priority 2 projects, the area of concern should be 
video-inspected to further define the most effective method and the extent of repairs. Annual 
operation and maintenance costs are anticipated to be absorbed into the City’s existing sewer 
enterprise budget. The estimated construction budget for Priority 2 projects is shown in Table 
4.1.1.2. 
 

TABLE 4.1.1.2 
PRIORITY 2 - I/I PROJECTS 

  

Item Costs 
Construction Costs $328,839 

Other Non-Construction Costs $184,000 

Total Project Costs $512,839 
 

Selection 
 
Alternative 2 above is recommended without further analysis because it takes into consideration existing 
City resources and addresses ongoing I/I reduction. The City continues to allocate a portion of the yearly 
maintenance staff budget for the I/I repair work. As funding is developed, Priority 1 and Priority 2 
projects can be addressed. As I/I investigation continues, additional improvements may be recommended.  
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4.1.2  Priority 1 - New Sewer Improvements to Serve Lone Ranch Vicinity 
 & Harbor Sanitary District   
 
Basic Alternatives 
 
1. No Action 

The existing sewer collection system is not capable of handling flow volumes projected from this 
development nor do sewer lines currently exist to link the development to Brookings. No action 
will prevent significant development north of Brookings along Highway 101, particularly in the 
Lone Ranch Development area. 
 
Environmental Impacts 
The area will remain lightly developed with future development possible only on larger lots 
using septic tanks. Ultimately, this will lead to an increase of groundwater pollution from leaking 
or overloaded septic systems. 
  
Land Requirements 
None, the existing collection system remains as is. 
 

Potential Construction Problems 
None, the existing collection system remains as is. 

 
Sustainability Considerations  
 
a. Water and Energy Efficiency.  Not applicable.  

 
b. Green Infrastructure.  Not applicable. 
 
c. Other.  Not addressing construction of the necessary lines providing adequate capacity 

for future development in this area will result in larger capital improvement projects in 
the future when construction of the sewer lines will face conflict with future 
development along the route. 

 
Cost Estimate  
Not applicable, no action is taken. 

 
2.  Construct Improvements to Serve Lone Ranch Vicinity and Harbor 
 A significant portion of the projected growth in Brookings is anticipated to be in the Lone Ranch 

Development and surrounding area. There are seven projects in this category.  This will require 
extension of the City sewage collection system northward.  Closer to town, several of the 
existing mains will require replacement with higher capacity mains to convey the anticipated 
flows.  Proposed similar improvements have previously been identified in the Wastewater 
Facilities Plan by HGE, Inc. in November 2007 as the "West Side Interceptor and Extensions 
North Projects".   The need for these improvements, which in 2007 appeared imminent, abated 
when development activity ceased due to the recession.  It is anticipated that the reviving 
economy will require a resumption of planned growth and the need for these previously planned 
improvements. A study titled “Lone Ranch Infrastructure Review”, by The Dyer Partnership, 
August 2015 investigated the previous recommendations and updated then in view of the current 
plans to develop Lone Ranch in terms of infrastructure sizing and routing. Significant changes 
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from the previous recommendations regarding the southern portion of the proposed sewer 
improvements as they approach the WWTP have been made.   

 
 In addition, it has become apparent that conveyance capacity from Harbor Sanitary District must 

also be increased, and sooner than previously thought, due to an increase in the pump station 
flow rate from Harbor Sanitary District.  This improvement was also included in the previous 
Wastewater Facilities Plan by HGE, Inc. in November 2007 as Priority III Project 18.  There are 
a total of six projects now in the Priory 1 category. Projects 2 through 5 are of equal priority and 
are required before significant additional demand from the north portion of the City including 
Lone Ranch can be adequately transported. Project #6 can be delayed, as the exiting Mill Beach 
Pump Station will have adequate capacity to convey anticipated early stage development flows 
from Lone Ranch.  However, it is recommended that Project #6 be completed as soon as practical 
after projects #1 through #5 in order to allow decommissioning of the Mill Beach Pump Station.  
This will significantly reduce operations and maintenance costs and improve system reliability.  
A recommended sequence of construction of these improvements is as follows: 

 
  a. Project 1. Oak, Hemlock, Railroad, and Wharf Streets – 18-inch Relief Interceptor. This 

project will provide relief for an undersized 20 on Oak, Hemlock, Railroad and Wharf 
Streets with 3,280 feet of 18-inch gravity line.  This project was generally Priority III 
(18) in the previous facility plan, but due to concerns regarding the adequacy of the 
existing flow conveyance capacity to the WWTP for Harbor Sanitary District flows has 
been reclassified.  Harbor installed a larger pump station after the previous facility plan 
was completed; this project now has a higher need. This project has the designation of 
Priority 1, Phase 1. A portion of this project is currently under design to be installed 
prior to highway work by ODOT so as to avoid cutting the new roadway work.  

 
 b. Project 2. Rowland Lane, West End of Rowland Lane to Mill Beach Road – 24-inch 

Interceptor. This project will replace an undersized 9- and 12-inch sewer with 1,930 feet 
of 24-inch gravity line. This project will provide required capacity for future 
development to the north and will eliminate overflows at the west end of Rowland Lane 
during heavy rain. This was Project I in the previous facility plan. This project has the 
designation Priority 1, Phase 2. 

 
 c.  Project 3. Crissy Circle to Moore Street – 21-inch Interceptor. This project will replace 

an undersized 10-inch sewer with 1,250 feet of 21-inch gravity line.  This project will 
provide required capacity for future development to the north. Furthermore, the existing 
10-inch line is in poor condition and graded incorrectly in some locations. This was 
Project G in the previous facility plan. This project has a designation of Priority 1, Phase 
3. 

 
 d. Project 4. Taylor Creek Pump Station.  This station will be located on Highway 101 near 

the intersection with Commercial Road.  It will connect to an existing 12-inch gravity 
sewer (former Facility Plan Project B) and discharge into an existing 8-inch force main 
(former Facility Plan Project D) that were both previously constructed in anticipation of 
the Lone Ranch Development by the Borax Company.  The Taylor Creek Pump Station 
was Project C in the previous facility plan. This project has a designation of Priority 1, 
Phase 4. 
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 e. Project 5. Highway 101, 8-inch Force Main, end of existing 8-inch force main at 
Carpenterville Road to existing 24-inch gravity sewer at Park View Drive consists of 
3,960 feet of 8-inch force main.  A portion of this line parallels the existing 8-inch force 
main from Dawson Tract Pump Station No. 1 and will discharge to the same 24-inch 
gravity sewer.  It completes the force main from Taylor Creek Pump Station to existing 
gravity sewer lines in Brookings. This was Project E in the previous facility plan. This 
project has a designation of Priority 1, Phase 5. 

 
 f. Project 6. Mill Beach Pump Station to WWTP – 24-inch Interceptor. This 2,240 foot 

segment of 24-inch gravity sewer will complete the gravity flow capacity increase for 
flow southward to the WWTP.  It will replace the force main from the Mill Beach Lift 
Station and allow elimination of that station. It is routed differently than and replaces 
Projects J, K, and L from the previous facility plan. This project is designated Priority 1, 
Phase 6. 

   
 Environmental Impacts 

Providing adequate conveyance capacity for development in the northern part of Brookings will 
avoid overflows and reduce the installation of septic systems in that area (with their attendant 
risk of groundwater contamination).  

 
Land Requirements 

 Most of the routing is in existing road and street rights-of-way. Some segments, particularly for 
the Railroad to Wharf Street interceptor, will require easements on private property. Project #6 
will require a new easement along the edge of a lumber storage area consisting of fill.  

 

 Potential Construction problems 
The projects will require traffic control during construction. Due to the depth or nature of soils of 
some of the interceptors, foundation stabilization, trench shoring and groundwater control may 
be necessary.  

 

 Sustainability Considerations for Water and Energy 
 
a. Water and Energy Efficiency.  Conveyance of wastewater by gravity lines to the extent 
 possible for centralized treatment is generally recognized as a positive step with regard to 
 water and energy efficiency. 

 
b. Green Infrastructure. Not applicable. 
 
c. Other.  Construction of the necessary lines as soon as possible to provide adequate 
 capacity for future development in the area to the north of Brookings will result in 
 reduced capital  improvement project costs with respect to the future, when construction 
 of the necessary sewer lines will face conflict with future development along the route. 

 
The estimated project costs for Priority 1 projects are shown in Table 4.1.2.1. See Figures 4.1.2.1 
through 4.1.2.5 on the following pages for locations of Priority 1 projects. 
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TABLE 4.1.2.1 
PRIORITY 1 – PROJECT COSTS TO SERVE LONE RANCH & HARBOR 

  

Project Length 
Existing 

Line New Line Est. Const. Total Project 
# Feet Dia. Inch. Dia. Inch. Cost Cost 
1 3,050 12 & 15 18 $838,850 $1,102,850 

2 1930 9 24 & 21 $554,810 $724,010 

3 1,220 10 24 $338,420 $441,820 

4 Pump Sta. NA NA $471,810 $627,810 

5 5360 NA 8 FM $600,220 $703,620 

6 2240 8” FM 24” $378,750 $507,550 

  Totals     $3,182,860 $4,107,660 

 
Selection 
 
Alternative 2 is recommended.  It is necessary to provide for anticipated development and to avoid 
overwhelming portions of the existing sewage conveyance system.  Project 6 provides for the elimination 
of the aging Mill Beach lift station and its force main and significantly reduces operation and 
maintenance costs. 
 
4.1.3  Priority 2 - Sewer Main Replacements/Rehabilitation  
 
Basic Alternatives 
 
1. No Action 

These 17 projects involve main replacements or rehabilitation for pipes with deficiencies or are 
undersized with respect to capacity. The sewers are all currently providing service but were 
selected to address capacity issues, structural defects and to achieve infiltration reduction.  No 
action will result in continued I/I, potential line breaks, overflows, and inadequate capacity for 
service. 
 
Environmental Impacts 
Defective sewer pipes can result in I/I exfiltration or even collapse and blockage resulting in 
wastewater flows exceeding the capacity of the pipes or causing backups into buildings and 
overflowing manholes. Leakage of sewage into the surrounding soil can lead to groundwater and 
soil contamination.   
 
Land Requirements 
None, the existing collection system remains as is. 
 

Potential Construction Problems 
None, the existing collection system remains as is. 

 
Sustainability Considerations  
 
a. Water and Energy Efficiency.  Not applicable.  
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b. Green Infrastructure. Not applicable. 
 
c. Other.  Not addressing construction of the necessary lines to provide adequate capacity 
 for future development in this area will result in larger capital improvement projects in 
 the future when construction of the sewer lines will face conflict with future 
 development along the route. 

 
Cost Estimate  
Not applicable, no action is taken. 

 
2.  Construct Sewer Main Replacements or Rehabilitation 
 The proposed improvements have previously been identified in the Wastewater Facilities Plan 

by HGE, Inc. in November 2007 as Priority II and one Priority III Improvement.  No specific 
phase order is recommended. Note that where sewer pipe sizes will remain the same, that 
rehabilitation should be considered as an alternative to replacement where feasible. This should 
be determined on a case by case basis early in the design phase.  Conservatively, costs estimates 
are provided for replacement.   The projects proposed are as follows: 

 
  a. Project 9. Replace/Rehabilitate Existing 8-inch Sewer along Moore Street.  This project 

will correct a defective 8-inch sewer 750 feet in length. This was project Priority II (1) in 
the previous facility plan.  

 
 b. Project 10. Replace/Rehabilitate Existing 8-inch Sewer along Collins Street. This project 

will correct a defective 8-inch sewer 390 feet in length. This was project Priority II (2) in 
the previous facility plan.  

 
 c. Project 11. Replace/Rehabilitate Existing 8-inch Sewer from Fifield Street south through 

a Backyard Easement to Mill Beach Road. This project will correct a defective 8-inch 
sewer 1,290 feet in length. This was project Priority II (3) in the previous facility plan.  

 
 d. Project 12. Replace/Rehabilitate Existing 8-inch Sewer along Chetco Lane at the Senior 

Center. This project will correct a defective 8-inch sewer 345 feet in length. This was 
project Priority II (4) in the previous facility plan.  

 
 e. Project 13. Replace/Rehabilitate Existing 10-inch Sewer along Fern Avenue. This project 

will correct a defective 10-inch sewer 620 feet in length. This was project Priority II (5) 
in the previous facility plan.  

 
 f. Project 14. Replace/Rehabilitate Existing 8-inch Sewer along Pioneer Road. This project 

will correct a defective 8-inch sewer 700 feet in length. This was project Priority II (6) in 
the previous facility plan.  

 
 g. Project 15. Replace/Rehabilitate Existing 8-inch Sewer along Old County Road and 

Pacific Avenue to Mendy Street. This project will correct defective 8-inch sewer 670 feet 
in length. This was project Priority II (7) in the previous facility plan.  

 
 h. Project 16. Replace/Rehabilitate Existing 8-inch Sewer on Art Street. This project will 

correct a defective 8-inch sewer 300 feet in length. This was project Priority II (8) in the 
previous facility plan.  
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 i. Project 17. Replace/Rehabilitate Existing 8-inch Sewer on Pacific Avenue between Art 

Street and Pioneer Road. This project will correct a defective 8-inch sewer 545 feet in 
length. This was project Priority II (9) in the previous facility plan. 

 
  j. Project 18. Replace/Rehabilitate Existing 8-inch Sewer through Backyard Easements 

from Fir Street to Azalea Park Road. This project will correct a defective 8-inch sewer 
1,030 feet in length. This was project Priority II (10) in the previous facility plan. 

 
 k. Project 19. Replace/Rehabilitate Existing 8-inch Sewer through along Fir Street. This 

project will correct a defective 8-inch sewer 745 feet in length. This was project Priority 
II (11) in the previous facility plan. 

 
 l. Project 20. Replace Existing 8-inch Sewer along Oak Street and Pacific Avenue to 

Pioneer Road. Line size is to be increased to serve growth tributary and to be consistent 
with existing 18-inch line across Highway 101. This project will replace defective and 
undersized 8-inch sewer with 1,093 feet of 15-inch sewer line. This was project Priority 
II (12) in the previous facility plan. 

 
 m. Project 21. Replace/Rehabilitate Existing 8-inch Sewer along Spruce Street near Linden 

Lane. This project will correct a defective 8-inch sewer 332 feet in length. This was 
project Priority II (13) in the previous facility plan. 

 
 n. Project 22. Replace/Rehabilitate Existing 8-inch Sewer along Spruce Street to Woodland 

Court. This project will correct a defective 8-inch sewer 920 feet in length. This was 
project Priority II (14) in the previous facility plan. 

 
 o. Project 23. Replace/Rehabilitate Existing 8-inch Sewer along Alder Street. This project 

will correct a defective 8-inch sewer 870 feet in length. This was project Priority II (15) 
in the previous facility plan. 

  
 p. Project 24. Replace/Rehabilitate Existing 8-inch Sewer along Del Norte Lane. This 

project will correct a defective 8-inch sewer 665 feet in length. This was project Priority 
II (16) in the previous facility plan. 

 
 q. Project 25. Replace Existing 10-inch sewer along Highway 101 from the Intersection of 

Fifth Street and Elk Drive to the Existing 12-inch Interceptor with 260 feet of 12-inch 
Sewer Line.  Replace existing 10-inch sewer along Highway 101 to Pacific Avenue with 
1,310 feet of 15-inch sewer line. This was project Priority III (17) in the previous facility 
plan. 

 
 Environmental Impacts 

Providing sound, non-leaking and adequate conveyance capacity for Brookings will avoid 
overflows and potential line failures with resulting surface water contamination.  

 
Land Requirements 

 The routing is in existing road and street rights-of-way. 
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 Potential Construction problems 
The projects will require traffic control during construction. Due to the depth of some of the 
sewers, trench shoring and groundwater control may be necessary.  

 

 Sustainability Considerations for water and energy 
 
a. Water and Energy Efficiency.  Conveyance of wastewater by gravity lines to the extent 
 possible for centralized treatment is generally recognized as a positive step with regard to 
 water and energy efficiency. 

 
b. Green Infrastructure. Not applicable. 
 
c. Other.   Not applicable. 

 
The estimated project costs for Priority 2 projects are shown in Table 4.1.3.1. See Figures 4.1.2.1 
through 4.1.2.5 inserted previously for locations of Priority 2 projects. 

 
TABLE 4.1.3.1 

PRIORITY 2 – COSTS FOR SEWER MAIN REPLACEMENT/REHABILITATION 
   

Project Length Existing Line New Line Est. Const. Total Project 
# Feet Dia. Inch. Dia. Inch. Cost Cost 
9 750 8 8 $190,110 $248,110 
10 390 8 8 $105,470 $137,670 
11 1,290 8 8 $260,610 $340,210 
12 345 8 8 $150,780 $196,780 
13 620 10 10 $152,040 $198,440 
14 700 8 8 $151,440 $197,640 
15 670 8 8 $156,860 $204,760 
16 300 8 8 $82,060 $107,060 
17 545 8 8 $132,340 $172,640 
18 1,030 8 8 $185,070 $241,570 
19 745 8 8 $176,130 $229,830 
20 1,095 8 15 $263,888 $344,388 
21 332 8 8 $86,962 $113,562 
22 920 8 8 $218,050 $284,650 
23 870 8 8 $199,980 $260,980 
24 665 8 8 $159,780 $194,180 
25 1,570 10 12,15 $364,720 $475,920 

  Totals     $3,036,290 $3,948,390 
 
Selection 
 
Alternative 2 above is recommended.  It is necessary to reduce I/I, provide adequate capacity and avoid 
overflows and sewer line failures.    
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4.2  Pump Stations 
 
Many of the pump stations in the City of Brookings are more than 20 years old, are difficult to maintain, 
and have heavy amounts of unwanted accumulated material such as grease, moisture, and rust.  If not 
properly maintained, the result could lead to sanitary sewer overflows into various unauthorized areas 
within the City of Brookings. All pump stations are recommended for improvement to prevent any future 
overflows. 
 
Design Criteria 
The following are general design criteria for a pump station design: 
   

 DEQ guidelines:  Oregon Standards for Design and Construction of Wastewater Pump Stations. 
 Provide a 20-year design life. 
 Force main at a minimum velocity of 3.0 feet per second to maintain solids suspension. 
 Preferred force main pipe materials are PVC or HDPE. 
 Provide a firm capacity (largest pump out of service) for a five-year, peak hourly wet weather 

flow. 
 Provide air release valves at pipe high points. 

 
The following alternatives in the subsections below are evaluated in order of priority. Priority items were 
selected from several factors that include but are not limited to:  1) maintaining safety for the general 
public and city maintenance staff; 2) keeping the collection system fully operational; 3) cost; and 4) 
allowing the collection system to be environmentally friendly at all times. All pump station structures are 
adequate for the next 20 years and the improvement considerations will only include the alternative of 
refurbishing the pump stations.  Pump station location as shown on the previously inserted Figures 
4.1.2.1 through 4.1.2.5. 
 
4.2.1 Priority 1 – Pump Station Improvements 
 
Buena Vista Loop, Cypress Cove, Mill Beach, and Dawson Tract No. 5, are currently using submersible 
pumps that are not accessible due to rust and a heavy amount of grease buildup along the guide rails. 
Because each pump cannot be properly lifted, they have become very difficult to maintain. Pump motors 
and other accessories will soon begin to wear.   
 
Dawson Tract Nos. 4 and 5 both have fuel tanks located underground. Having underground tanks can be 
viewed as a violation by DEQ and especially if they begin to leak. Leaking underground tanks can be 
considered harmful to the general public by potentially contaminating the surrounding groundwater and 
soil. For this reason DEQ’s goal is to remove most underground tanks in the State of Oregon. Oregon’s 
Underground Storage Tank Program handles issues related to tank registration, operating certificates, 
cleanup of soil and groundwater contamination, financial liability protection for future leaks, and 
enforcement of Oregon’s Underground Storage Tank rules.   
 
All pump stations in the City of Brookings are experiencing a high amount of moisture resulting in 
corrosion buildup within electrical power systems, instrumentation data, communications data, alarm 
signals, fittings, conduit, windings and in other areas within the pump station. Dawson Tract No. 3 is 
currently experiencing more corrosion than any other pump station within the City of Brookings. 
Electrical system outages can be very costly. An electrical power or control system outage can cause 
critical safety problems for the facility’s personnel and people in the adjacent community.     
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Basic Alternatives 
 

1. No action, operate all pump stations in their existing condition. Based on the current 
conditions of the guide rails, the pumps will not last mechanically for the next 20 years 
since they are currently too difficult to access for routine maintenance. Buena Vista 
Loop, Cypress Cove, Mill Beach, and Dawson Tract No. 5 all have the potential for a 
sanitary sewer overflow if the pumps eventually stop working. Dawson Tract No. 4 and 5 
each have the potential for their underground storage tanks to contaminate the 
surrounding groundwater and soil. As it’s the State of Oregon’s goal to remove most 
underground storage tanks, both of these stations could easily be or become in violation, 
and, as a result, face costly fines. Unknown amounts of moisture buildup within each of 
the pump stations can become very dangerous and costly when an electrical system 
outage takes place. This option is not recommended. 

 
2. Refurbish Buena Vista Loop, Cypress Cove, Mill Beach, Dawson Tract No. 3, 4, and 

5 Pump Stations. This alternative recommends the refurbishment of the existing pump 
stations that are mentioned above, which will extend the useful life for a 20-year period. 
Buena Vista Loop, Cypress Cove, Mill Beach, and Dawson Tract No. 5 are major 
contributors to the wastewater collection system. Replacing the guide rails in each of 
these pump stations will allow for proper routine maintenance on each of the pumps and 
reduce the amount of wear and tear that they are currently receiving. Dawson Tract No. 4 
and 5 are both located in the northern portion of the City of Brookings inside a 
residential area. Due to the extremely close proximity of residential housing to these two 
pump stations any soil or groundwater contamination could be catastrophic. This will not 
only be a very costly cleanup but is also considered a safety hazard to the community. 
Having both of these underground tanks moved aboveground will help eliminate these 
risks. Dawson Tract No. 3 moisture buildup can lead to system outages, damaged 
equipment, corrosion, and is a potential safety hazard for the facility’s personnel. A 
moisture detection device is recommended for Dawson Tract No. 3, and will allow 
facility personal to resolve the moisture problem before any damage can be done.   

 
Environmental Impacts 
All underground tanks have the potential for contaminating surrounding groundwater and soil. 
 
Land Requirements 
All work is to be completed in the existing rights-of-way. 
 
Potential Construction Problems 
Construction activities, noise, and traffic can cause disturbances to homeowners and businesses 
in the immediate area of the work zone. A plan to monitor and minimize the impacts will be 
needed.  Construction within narrow roadway areas may impact traffic flows within the work 
zone.  Access during construction may be limited at times due to area confinements including 
minimal roadway and driveway widths and lengths.  
 

Sustainability Considerations Water and Energy 
Having improved access to all submersible pumps will allow for frequent maintenance in a more 
timely fashion. As a result, the pumps will be able to achieve their peak performance and 
conserve energy. 
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Green Infrastructure 
Not applicable. 
 
Other 
Not applicable. 
 
Project cost estimates includes replacement of guide rails at four pump stations, installation of 
one moisture detector, and replacement of two underground fuel tanks with aboveground tanks. 
The present worth of estimated O&M and periodic repair cost savings over the study period 
lifetime is conservatively $50,300.  The estimated construction budget for the Priority 1 project 
is shown in Table 4.2.1.1. 

 
TABLE 4.2.1.1 

PUMP STATION IMPROVEMENTS PRIORITY 1 
 

Item Costs 
Construction Costs $118,680 

Other Non-Construction Costs $49,000 

Total Project Costs $167,680 
 
Selection 
 
Alternative 2, refurbishment of pump guide rails for Buena Vista Loop, Cypress Cove, Mill Beach, 
Dawson Tract No. 3, 4, and 5 Pump Stations to allow for a 20-year life is the preferred alternative. DEQ 
fuel storage requirements will be met by relocating the underground tanks aboveground. The risk of 
damaging electrical power systems, instrumentation data, communication data, alarm signals, and 
windings will be significantly reduced by having moisture detection devices in place at Dawson Tract 
No. 3 Pump Station. Installation of new guide rails at the majority of the pump stations is recommended 
to improve maintenance care of the pumps and provide better energy efficiency, extend pump life and 
reduce operational costs. 
 
4.2.2 Priority 2 – Pump Station Improvements 
 
All pump station valves and control panels within the City of Brookings will need to be replaced at some 
point. Many of the valves for the larger pumps are currently experiencing leakage. Common reasons for 
these leaks are age and possible damages to the seal or seat. Age is also a reason for the control panels 
showing signs of wear and tear. Normal wear and tear of old components within the control panel can 
cause system failures. Eventual loosening of electrical connections can cause excessive amperage draw 
and heat, which can lead to constant tripping of circuit breakers or major component damage.  
 
Mill Beach, Buena Vista Loop, Cypress Cove, and Constitution Way are all experiencing accumulations 
of unwanted material, such as grease and solids from the floats, guide rails, pumps, walls and floors of 
the stations. These systems require occasional cleaning and maintenance.  
 
Dawson Tract No. 4 and Beach Avenue are both experiencing leakage. Dawson Tract No. 4 has leakage 
along the influent pipe, but it is still contained within the wet well. Beach Avenue has root intrusion in 
the wet well at the gravity inlet, the bottom two 48-inch rings, and along the base. All pumps in both of 
the pump stations have to perform “extra” work due to the leaks and as a result, it is causing unnecessary 
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wear on the pumps. There is a possibility both pump stations are or could be in violation of DEQ 
regulations due to leakage and root intrusions. Leaks and root intrusions both have the potential to 
containment surrounding soils and groundwater.   
 
Basic Alternatives 
 
1. No action, operate the pump stations in their existing conditions. Based on the current 

conditions of Dawson Tract No. 4 and Beach Avenue, both have the potential for further leakage 
and run the risk of facing fines from DEQ. As a result, both stations will not last for a 20-year 
period in their current conditions. Mill Beach, Buena Vista Loop, Cypress Cove, and 
Constitution Way are all experiencing accumulations of unwanted material. If no action is taken, 
the unwanted material will continue to accumulate, creating a safety hazard and the potential for 
damaging equipment within the pump stations. Control panels showing signs of wear will 
continue to do so and could eventually malfunction with the risk of causing an emergency 
situation. This option is not recommended. 
 

2. Refurbish Stations. This alternative is to replace all control panels for each pump station within 
the City of Brookings during the study period, rehabilitate the existing leaks at Dawson Tract No. 
4 and Beach Avenue, and purchase a portable high pressure jet washing system. In many cases, a 
portable high pressure jet washing system will allow preventative maintenance by removing the 
unwanted material. For example, routine maintenance with a high pressure jet washing system 
would have prevented the guide rails from being in their current condition, as mentioned in 
Section 4.2.1. Repairing the influent pipe at Dawson Tract No. 4 and the wet well at Beach 
Avenue will prevent further maintenance costs caused by the extra work being performed by the 
pumps. Also, it will remove the possibility of contaminating the surrounding groundwater and 
soil. Replacement of the current control panels will reduce the possibility of system failures and 
major component damage. An allowance will need to be set aside to accommodate these 
purchases in a timely manner. It is proposed that for three pump stations, control panels, gate 
valves and check valves, be replaced immediately with the remaining nine station’s control 
panels and valves replaced in the next 5-15 year period.  It is also recommended that all pumps 
be re-built or placed in the next 10-15 years.  
 
Environmental Impacts 
Dawson Tract No. 4 and Beach Avenue both have the potential for contamination of the 
surrounding groundwater and soil.  
 
Land Requirements 
All work is to be completed in the existing right-of-way. 
 
Potential Construction problems 
Construction activities, noise, and traffic can cause disturbances to homeowners and businesses 
in the immediate area of the work zone; a plan to monitor and minimize the impacts will be 
needed.  Construction within narrow roadway areas may impact traffic flows within the work 
zone.  Access during construction may be limited at times due to area confinements including 
minimal roadway and driveway widths and lengths. 

  
 Sustainability Considerations Water and Energy 

Preventing leakage will reduce the work caused by the pumps, and therefore the wastewater 
collection system will be more energy efficient. 
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Green Infrastructure 
Not applicable. 
 

 Other 
 Not applicable. 

 
Project cost estimates include replacement of all control panels for each pump station within the 
City of Brookings, rehabilitation of the existing leaks at Dawson Tract No. 1 and Beach Avenue, 
purchase of a high pressure jet washing system, and replacement of all valves within the next 20 
years. An allowance will need to be set aside to accommodate these purchases in a timely 
manner. A breakdown of this allowance can be seen in the cost estimate titled Preliminary Cost 
Estimate – Priority 2 Pump Station Improvement Items in Appendix C. The estimated annual 
operating cost savings is approximately $7,000.   The estimated construction budget for the 
immediate Priority 2 project is shown in Table 4.2.2.1. The estimated construction costs and 
present worth costs for the 5, 10, and 15 years improvements are shown in Table 4.2.2.2. 
 

TABLE 4.2.2.1 
PUMP STATION IMPROVEMENTS PRIORITY 2 - IMMEDIATE 

 

Item Costs 
Construction Costs $124,800 

Other Non-Construction Costs $51,000 

Total Project Costs $175,800 
 

TABLE 4.2.2.2 
PUMP STATION IMPROVEMENTS PRIORITY 2 - FUTURE 

 

Item Costs PW Cost 
Construction Costs $1,193,813 $   987,245 

Other Non-Construction Costs $   397,928 $   329,082 

Total Project Costs $1,591,750 $1,316,327 
 
 
Selection 
 
Alternative 2, refurbish stations, is the preferred alternative. Scope of work will include rehabilitation of 
the existing leaks at Dawson Tract No. 4 and Beach Avenue, purchase of a portable high pressure jet 
washing system, and replacement of all control panels, major valves, and pumps within the next 20 years. 
This alternative was selected to improve energy efficiency, eliminate any potential environmental 
violations, extend pump station life, and reduce operational costs.  
 
4.2.3 Priority 3 – Pump Station Improvement Items 
 
Lighting systems outside and inside the pump stations are one of the more frequently criticized design 
problems of pump stations. This is because lighting has a much more noticeable effect to the pump 
station while routine maintenance and inspections are taking place. Some examples of the design 
problems are improper choice of light source for various occupancies, light switches trapped behind 
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doors, inadequate emergency lighting, inadequate lighting through glares or shadows, and failure to 
consider efficiency, power factors, noise level, and temperature when specifying ballasts.  
 
The electrical system at each pump station currently requires the City to hire an outside electrician when 
performing routine pump maintenance.  Installing a Meltric Switch-Rated Decontactor Plug and 
Receptacle instead of using hardwire connections will eliminate the need for routine hiring of an outside 
electrician. City staff will have quick access to most components within each pump station, which is 
essential for an emergency situation where safety and timing are extremely important.   
 
Constitution Way, Seacliff Terrace, Beach Avenue, Dawson Tract No. 2, Dawson Tract No. 3, and 
Dawson Tract No. 5 are all without a back-up generator because the stations do not have adequate room 
for a generator. Currently, one portable trailer-mounted engine generator is available to all pump stations 
if their primary power source were to discontinue working. Where this is an option for the pump 
stations, provisions for power connections should be made. For example, the generator power 
receptacles for each of the pump stations are currently in bad condition and need to be replaced. Also, 
provisions need to be made in case several pump stations are simultaneously without power.     
 
For level control applications within each pump station there is no need to keep an exact wastewater 
level. Instead, it is most important to keep the wastewater level within a specified range. When the 
wastewater reaches the maximum level, the motor is started and wastewater is pumped until the level 
reaches the minimum mark. Due to the repetitive nature of the powering on and off of each pump, a soft 
starter application for each of the pumps will conserve energy and increase the life expectancy of each 
pump. Currently, these pumps have soft starters; Dawson Tract No. 1 - Pumps 1 and 2; Mill Beach - 
Pumps 3 and 4; and Buena Vista - Pumps 1, 2, and 3. 
 
Basic Alternatives 
 

1. No action, operate the pump stations in their existing conditions. Lighting systems 
outside and inside the pump stations still allow the wastewater collection system to 
remain fully operational. The electrical system at each pump can become an issue when 
there is an emergency situation and the WWTP cannot immediately hire an outside 
electrician to perform a simple task. A secondary source of power for the pump stations 
is becoming scarce and can become a major issue when multiple pump stations are in 
need of power. The wastewater collection system still remains fully operational under 
this condition; however taking no action is not recommended.  

 
2. Refurbish Stations. This alternative recommends immediately refurbishing station 

lighting to LED, supplying Meltric Switch-Rated Decontactor Plugs and Receptacles for 
each pump station (four stations immediately and the remainder over a 5-15 year period). 
The purchase of an additional 60 KW trailer-mounted engine generator now and another 
in five years is recommended.  Installing soft starters for each pump that is currently 
without this application is recommended as soon as possible. Each of these 
improvements will allow for an increase in safety and reduction in energy, operational 
and maintenance costs and ability of city maintenance staff to more quickly address an 
emergency situation at any of the pump stations.  The installation of Meltric Switch-
Rated Decontactor Plugs will simplify and reduce the costs of pump maintenance.  

 
 Environmental Impacts 
 None. 
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 Land Requirements 
 All work is to be completed in the existing rights-of-way. 
 
 Potential Construction problems 

Construction activities, noise, and traffic can cause disturbances to homeowners and businesses 
in the immediate area of the work zone. A plan to monitor and minimize the impacts will be 
needed.  Construction within narrow roadway areas may impact traffic flows within the work 
zone.  Access during construction may be limited at times due to area confinements including 
minimal roadway and driveway widths and lengths. 

 

 Sustainability Considerations Water and Energy 
LED lighting will increase safety, reduce costs and conserve energy in the future. A soft starter 
application for each pump will increase each pump's life expectancy and conserve energy. 

 
Green Infrastructure 
Not applicable. 

 
 Other 
 Not applicable. 
 
 Project cost estimates include changing station lighting to LED, supplying Meltric Switch-Rated 

Decontactor Plugs for each pump station, purchasing three additional trailer-mounted engine 
generators, and installing soft starters to each pump that currently is without this application. An 
allowance will need to be set aside to accommodate these purchases in a timely fashion. A 
breakdown of this allowance can be seen in the cost estimate titled Preliminary Cost Estimate – 
Priority 3 Pump Station Improvement Items in Appendix C. The estimated construction budget 
for this Priority 3 project is shown in Table 4.2.3.1. 

 
TABLE 4.2.3.1 

PUMP STATION IMPROVEMENTS PRIORITY 3 
 

Item Costs 
Construction Costs $248,000 

Other Non-Construction Costs $93,000 

Total Project Costs $341,000 
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TABLE 4.2.3.2 
PUMP STATION IMPROVEMENTS PRIORITY 3 - FUTURE 

 

Item Costs PW Cost 
Construction Costs $  96,093 $  84,415 

Other Non-Construction Costs $  32,031 $  28,139 

Total Project Costs $128,125 $112,554 
Selection 
 
Alternative 2, refurbish stations. This alternative allows for an improvement in energy conservation, 
quick access for City maintenance staff to work on an emergency situation, and will improve operational 
costs as well as maintenance costs.  
 
4.3 WWTP Upgrades 
 
Description 
Throughout the WWTP, there are multiple deficiencies existing which, if not addressed, will affect 
maintenance efforts and longevity of the plant. Corrosion protection, equipment upgrades, and changes in 
process systems will reduce maintenance, improve performance and extend the useful life of the plant. 
 
Design Criteria 
The following are general design criteria for a pump station design: 
 

 Provide equipment that is viable for a 20-year life. 
 Reduce the operation and maintenance requirements. 
 Improve operational efficiency of the system. 

 
Land Requirements 
There are no land requirements for these alternatives. All modifications and upgrades are to the existing 
plant site. 
 
Environmental Impacts 
If not corrected, these deficiencies will continue to degrade the plant’s operation and effluent quality. 
 
Potential Construction Problems 
Retrofitting existing systems requires additional effort to work in confined spaces, to modify existing 
structures, and to work with out-of-date technologies. 
 
Sustainable Considerations 
Being pro-active in improving the operation of the equipment and preemptively maintaining the system 
will extend its useful life and reduce the probability of large replacement expenses in the future. 
 
4.3.1  Alternatives Considered But Found Non-Viable 
 
4.3.1.1  High Pressure Gas Storage Tank  
 
This alternative considered providing a storage tank to be provided which stores methane gas produced by 
the anaerobic digester at a higher pressure than that of the digester, thereby storing more gas in a given 
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volume than the low pressure storage tank option.  The Brown and Caldwell report of 2002 briefly 
mentioned this and suggested that it would require the addition of a compressor, which would not be cost 
effective.  While high pressure gas storage allows a facility to store more gas in a smaller volume than low 
pressure storage, the high pressure spheres are expensive, involve a considerable amount of regulation, are 
costly to maintain and devalue the digester gas benefit because it consumes more energy to store it than 
storage at operating pressures.  Use of these systems has been discontinued in a number of larger facilities 
due to cost and maintenance issues. The existing mixing compressor does not appear practical for this 
purpose and another compressor would be required.  Therefore, this alternative was dropped from further 
consideration. 
 
4.3.1.2  Low Pressure Gas Storage Tank  
 
This alternative considered the installation of a 4,500 (512 SCF) gallon tank to supplement the existing 
limited storage in the digester fixed top head space of 268 SCF.  Generally, the methane is either used or 
must be flared.  To reduce the use of auxiliary diesel fuel for heating the boiler, it would be beneficial to 
store additional methane gas.  A previous technical memorandum by Brown and Caldwell provided in the 
year 2002 recommended that a low pressure gas storage tank 19.5 feet long by 6.5 feet in diameter providing 
4,500 gallons or 512 SCF be installed near the digester. The new storage tank would operate at the same 
pressure as the gas in the digester. The data provided in the Brown and Caldwell technical memo appears to 
indicate that only a few days per winter should require supplemental heating based on the theoretical heat 
(methane) production of the digester and the average heat demand.  Analysis performed in Section 3 of this 
report tends to confirm this, especially if methane leakage is stopped and gas production rates per pound of 
introduced volatile solids are high.  The report suggested that short duration peak heat demand during a day 
was not being met at times, thus requiring the boiler to be fired with diesel whenever methane supply was 
not adequate, and that for other portions of the day, methane gas being produced in more than adequate 
amounts had to be flared.   
 
This increase would triple the existing gas storage capacity and allow the use of methane more frequently, 
“bridging” those periods of low methane production so that diesel fuel is not required.  According to 
digester equipment suppliers however, diurnal heat change (cold in the morning and warm in the afternoon) 
should not be significant in a properly insulated digester.  The estimated cost of this improvement was 
$50,000 to $70,000 in 2002 and would result in only 147,400 BTU hours of additional heat. With the 
digester roof uninsulated and operating at 101° F, this would provide a “bridge“ methane burn time of only 
a few hours at most. We do not recommend this as it is expensive, provides “bridging” for such a short 
period of time, will create additional maintenance requirements and in view of other alternatives being 
considered, is not as desirable.  
 
4.3.1.3   Gas Dome Addition for Gas Storage  
 
This alternative considered the addition of gas domes to either Sludge Storage Tanks No. 1 or 2 or to the 
digester to store gas. The addition of the domes to the sludge storage tanks would be less difficult than the 
addition to the existing digester.  The additional gas storage would provide about 5,000 SCF of additional 
storage.  The cost of installation as well as the membranes would likely exceed $400,000. This is simply not 
cost effective and this alternative was dropped from further consideration. In addition, this replacement is 
problematic in that the digester must be taken out of service for a period of several months.  This alternative 
was dropped from further consideration.  
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4.3.1.4   Outside Pipe Insulation to Conserve Heat  
 
This alternative considered the addition of outside pipe insulation to reduce the amount of heat loss in the 
digester system, thereby reducing fuel demand.  Calculations made in the August 2014 report titled 
“Methane Gas System Evaluation and Rehabilitation Recommendations for Anaerobic Digestion 
Operation” Section 3 estimates that approximately 7% of the heat loss is by way of the uninsulated exterior 
sludge and gas piping.  During the six winter months, the piping accounts for about 15,200 BTU/hr heat 
loss.  The exterior insulation would need to be covered with aluminum or stainless steel cladding.  It is 
anticipated that heat loss could be reduced by 80%, thus saving 12,160 BTU/hr during the six winter 
months.  This would cost about $50 per lineal foot, and there are about 400 lineal feet of exterior pipe. The 
estimated cost would be $50,000 to provide and install.  This does not include the pipe conveying waste gas 
to the burner flare as this heat energy would be lost anyway. Nor is interior building pipe addressed as this is 
assumed to be even less cost effective.   One issue regarding insulation of the pipe is that methane leaks 
would be very difficult to identify and there is a concern regarding the increased chance of pipe corrosion. 
Since diesel fuel through the Brookings boiler and heat exchanger has a burn value of about 104,000 BTUs 
per gallon, each 10-hour period during which diesel fuel would have to be used could see a savings of 1.17 
gallons of diesel.  With diesel fuel assumed to cost $4 per gallon, the payback period would be 106,838 
hours of operation during which diesel would normally be burned.   
 
Assuming conservatively that diesel burns as much as 20% of the time, the payback period (i.e. period 
required for present worth value of annual savings to equal cost to insulate) would be about 48 years.  Note 
that this value was based upon the digester operating at 101° F, as was the case at the time of the referenced 
study.  Since then, the operation temperature has been reduced to 97° F, as was recommended.  The heat 
loss is therefore reduced so that diesel fuel savings would not be as great and the resulting payback period 
even longer.  Considering the added maintenance costs, the concerns regarding accelerated pipe corrosion 
and the hidden pipe leaks, this does not appear to a cost effective candidate for recommendation. 
 
4.3.1.5   Digester Roof Insulation to Conserve Heat  
 
This alternative considers the placement of roof insulation to reduce the amount of heat loss in the digester 
system, thereby reducing fuel demand.  Calculations made in the August 2014 report titled “Methane Gas 
System Evaluation and Rehabilitation Recommendations for Anaerobic Digestion Operation” Section 3 
estimates that approximately 46% of the heat loss is by way of the uninsulated concrete roof.  During the six 
winter months, the digester roof accounts for about 457,830,000 BTUs of heat loss.  The roof insulation 
would require that the existing concrete roof be carefully sealed and all cracks would be repaired.  A rigid 
board type of insulation covered by a roofing type membrane would be applied with weight distribution 
mats installed for access to all piping, hatches and ports.  The added weight would be minimal.  The 
installation would cost about $30 per square foot and there are about 1,590 square feet of roof to cover.  The 
estimated cost would therefore be $47,700.  As developed in Table 3.3.6 of the report titled “Methane Gas 
System Evaluation and Rehabilitation Recommendations for Anaerobic Digestion Operation”, roof 
insulation could save 413 gallons of diesel fuel per year under current practice.  Assuming diesel fuel has a 
cost of $4.00 per gallon, this could result in a savings of $1,652 per year. With an assumed cost to insulate 
the roof of $47,400, at an interest rate of 3%, the payback period (i.e. period required for present worth 
value of annual savings to equal cost to insulate) would be 68 years.   Note that this value was based upon 
the digester operating at 101° F, as was the case at the time of the referenced study.  Since then, the 
operation temperature was reduced to 97° F as was recommended.  The heat loss is therefore reduced so that 
diesel fuel savings would not be as great, and the resulting payback period would be even longer.  This does 
not appear to be a cost effective alternative.   
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4.3.1.6   Replace Existing Boiler with New Co-Burn Boiler  
 
This alternative considered the replacement of the existing boiler with a new boiler that could co-burn diesel 
and methane at the same time.  The reasoning was that such a boiler could utilize digester gas (in 
conjunction with use of the alternative fuel) down to a pressure of 1.5 inches water column pressure, thus 
making more efficient use of the existing methane.  The current burner cannot use digester gas when it is 
available at less than 5 to7 inches of water column pressure (it is currently “tuned” for about 7 inches to 
produce optimum burn efficiency), and must switch over to diesel fuel when available gas pressure drops.  
However, upon investigation it was determined that there are no boiler heaters manufactured that can co-
burn (simultaneous burn) digester gas and diesel fuel.  In order to co-burn two different fuels, they have to 
be very close in BTU content.  Natural gas and digester gas are close and can be co-burned in a heater.  
There is no natural gas available in Brookings.  The existing burner is 15 years old, worn, and requires 
repair.  It is not compatible with the SCADA system. The burner portion replacement is considered for 
replacement as a viable alternative.  
 
4.3.1.7   Improved Digester Mixing 
 
A digester equipment representative recommended that we consider mixing improvements.  It was 
suggested by an equipment supplier consulted during the preparation of the August 2014 report titled 
“Methane Gas System Evaluation and Rehabilitation Recommendations for Anaerobic Digestion 
Operation”  that the rotary valve gas mixing systems like the one currently in use at Brookings are 
“antiquated”.  The existing system recirculates methane pumped through a compressor, and gas flow is 
directed to six different equally spaced injectors around the digester tank.  The system uses rotary valves to 
direct all gas flow through one injector at a time and then, based on a timer, advances to the next injector. 
This produces high velocity and mixing at each tank location in sequence.  The vendor we consulted was 
promoting the purchase and installation of an “improved” hydraulic mixing system.  There is a possibility, 
according to our equipment supplier, that the rotary gas mixer may not switch from leg to leg even though 
the panel indicator shows which leg is active and the system appears  “on the indicator board” to be working 
correctly.  However, during our inspection, it was apparent that the rotary valve “moved” when signaled to 
do so.  A reliable parameter to determine if good mixing is actually occurring is to determine the volatile 
solids (VS) reduction percentage for the digester operation.  Note that VS reduction is considered low but 
acceptable at 50% and high at 70%.  Based on the information developed in the preparation of the 
referenced August 2014 report, the digester has an average monthly minimum day VS reduction of 50.4%, a 
maximum day VS reduction of 77.11% and an average of 66.08%. This places the Brookings digester in the 
high-rate gas production category.  Therefore, we see no reason to suspect that current mixing is inadequate 
or that replacement with a new system should be considered at this time.  
 
4.3.1.8   Feeding of F.O.G. (fats, oils and grease) to Digester 
 
The digester is “under-loaded” with respect to its size.  The original design values for the digester 
anticipated significantly greater volatile solids (VS) loading than is currently provided or expected in the 
near to mid-future.  The digester could produce much more methane gas than it does now if it was “fed” 
more digestible materials.   
 
A Fats, Oils and Grease (F.O.G.) program for restaurant and other food processing facilities grease and oil 
recovery, whereby the City provides pick up and disposes of the food establishment’s grease and oil traps or 
tanks and brings it to a F.O.G. station constructed at the wastewater treatment plant, has been considered.  
The fat, oil, and grease are fed into a grinder and pump system. The material is conveyed, along with the 
primary raw sludge, directly to the digester feed.  DEQ recommends that if such a program is to be 
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implemented, it be provided as a no-fee service to food facilities so as to insure maximum cooperation and 
participation.   
 
This alternative creates a significantly greater amount of work for the treatment plant personnel who must 
collect and transfer it at the F.O.G. station and who would have to interact with the public during collection. 
  
The amount of savings which might be achieved by increasing methane production is at most $11,776 per 
year based on the savings of 2,944 gallons of diesel fuel per year.  The 20-year present worth value at 3% 
annual rate of return of this savings is $175,200. To be cost effective, the total sum of both the initial capital 
improvements and the present worth of the operation and maintenance (O&M) expenses for a F.O.G. 
program would have to be less than $175,200.  It is clear that any F.O.G. system improvements (including 
the present worth of 20 years O&M expenses) would total more than $175,200.  Therefore, this alternative 
clearly is economically non-viable. 
 
4.3.1.9   Electrical Generation from Excess Methane 
 
This alternative assumes that electrical generation equipment would be installed at the wastewater treatment 
plant.  It would burn excess methane to generate electrical power.  The power produced would offset plant 
electrical power usage or could be sold to the electrical utility for revenue.  In order to produce enough 
excess methane for such a system to prove cost effective, it would be necessary to have a F.O.G. program in 
place.  In view of the more promising digester improvements, it should be considered only in the long-term 
future, as it does not appear to be economically viable in the present planning period. 
 
4.4   Viable WWTP Upgrades 
 
Description 
Throughout the WWTP, there are multiple deficiencies existing which, if not addressed, will affect 
maintenance efforts and longevity of the plant. Corrosion protection, equipment upgrades and changes in 
process systems will reduce maintenance, improve performance and extend the useful life of the plant. 
 
Design Criteria 
The following are general design criteria for a replacement and major repair of liquid stream components 
within the collection system and at the wastewater treatment plant: 
 

 Provide equipment that is viable for a 20-year life. 
 Reduce the operation and maintenance requirements. 
 Improve operational and energy efficiency of the system. 

 
Specific design criteria associated with digester improvements were developed in greater detail in a 
report titled “Methane Gas System Evaluation and Rehabilitation Recommendations for Anaerobic 
Digestion Operation” produced in August 2014 by The Dyer Partnership.  It was estimated that the 
volume of stored gas required to bridge the worst day during the previously three years of operation was 
4,700 SCF.  The four-foot drop in liquid operation level would reduce the volume of the digester liquid to 
87% of its current volume with a similar change in the mean residence time (MRT).  Considering that the 
digester is currently under-loaded and averages well over 100 days of MRT (where 15 to 20 days is the 
goal) this would not have a negative impact on treatment.  Monthly methane production is based on a rate 
of 8 SCF/lb to 12 SCF/lb of introduced volatile solids (VS).  Each SCF of methane provides 550 BTU.    
Other specific criteria include the requirement that anaerobic digestion must achieve a mean cell 
residence time of at least 15 days at a temperature of greater than 95° F. 
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Land Requirements 
There are no land requirements for these alternatives. All modifications and upgrades are to the existing 
plant site. 
 
Environmental Impacts 
If not corrected, these deficiencies will continue to degrade the plant’s operation and effluent quality. 
Further, waste of methane gas via leakage or flaring contributes to the release of greenhouse gases 
without any offset of energy extraction use.     
 
Potential Construction Problems 
Retrofitting existing systems requires additional effort to work in confined spaces, to modify existing 
structures, and to work with out-of-date technologies.  In the case of non-redundant units to be repaired 
or modified such as the digester, a bypass method and temporary treatment must be used.   
 
Sustainability Considerations 
Being pro-active in improving the operation of the equipment and preemptively maintaining the system 
will extend its useful life and reduce the probability of large replacement expenses in the future. 
 
4.4.1 Coatings and Corrosion Protection 
 
The WWTP is located in a coastal area that has a highly corrosive atmosphere.  As depicted throughout 
Section 2, the plant is exhibiting corrosion in all process areas.  Stainless steel, aluminum and PVC 
materials are performing satisfactorily. Galvanized coatings and painted coatings on steel surfaces are 
showing significant rust. At multiple locations, pipes, brackets, electrical boxes, and panels are showing 
signs of severe rust. 
 
Basic Alternatives 
 
1. No action, operate the WWTP in its existing condition. Piping, conduit, brackets, boxes and 

other appurtenances made of steel will continue to corrode and degrade. Left unchecked, this 
plant will not last for the next 20 years. Systems will eventually begin to fail or short-circuit, 
forcing major reconstructive repair.  Taking no action is not recommended.  
 

2. Coatings Project. Establish a program to repair all corrosion issues over a five-year period. This 
work would include a mix of the following: 
 
 Clean and coat accessible appurtenances. 
 Replace accessible appurtenances (support brackets, electrical boxes) with PVC or stainless 

steel.   
 

Cost Estimate 
Total capital costs for this alternative are estimated at $120,400. A summary of the cost estimate 
is shown in Table 4.4.1.1.  Appendix C contains the detailed cost estimate for this alternative.  
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TABLE 4.4.1.1 
                                                                  CORROSION PROTECTION 

 
 
 
 
 
 
Selection 
 
Alternative 2 is recommended to extend the life of the plant to 20 years. 
 
4.4.2 Headworks  
 
Bar Screen No. 1 has been inoperative since May 2014.  This unit shows extensive wear and corrosion.  
Parts have been ordered but still have not arrived.  Likewise grit classifier equipment at the headworks, in 
particular the gear box, shows considerable wear and corrosion.  Both Bar Screen No. 1 and Grit 
Classifier No. 1 are the older of the two other units and both require frequent maintenance, have 
significant corrosion issues, are mechanically worn out, and are at the end of their useful life. 
Replacement is recommended.   
 
Basic Alternatives 
 
1. No action, operate the headworks in its existing condition. The older bar screen and grit 

classifier will continue to wear and corrode. These units will not last for the next 20 years. There 
will be no redundancy for the screening or grit collection.  Within the downstream treatment 
units, decreasing treatment effectiveness and increasing cleaning and maintenance costs will 
result.  Taking no action is not recommended.  
 

2. Replace Mechanical Bar Screen No. 1 as soon as possible and the grit classifier unit within ten 
years.  Inspect and replace worn equipment for the degritters, including paddles.  Replace 
Mechanical Bar Screen No. 2 within ten years.   Anticipate replacement of the grit pumps within 
ten years. This will reduce the ongoing maintenance cost and sustain a useful 20-year life. 
 
Cost Estimate 
Total capital costs for this alternative are estimated at $217,150 for immediate improvements.  
The second phase improvements for this alternative have a present worth cost of $319,030. A 
summary of the cost estimates are shown in Tables 4.4.2.1 and 4.4.2.2.  Appendix C contains the 
detailed cost estimate for this alternative. 

  
TABLE 4.4.2.1 

                                          REPLACE MECHANICAL BAR SCREEN - IMMEDIATE 
 

Item Costs 
Construction Costs $165,150 
Other Non-Construction Costs $52,000 
Total Project Costs $217,150 

 

Item Costs 
Construction Costs $91,500 
Other Non-Construction Costs $28,900 
Total Project Costs $120,400 
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TABLE 4.4.2.2 
REPLACE MECHANICAL BAR SCREEN  

DEGRITTER AND CLASSIFIER REHABILITATION - 10-YEAR FUTURE 
 

Item Costs PW Costs 
Construction Costs $326,050 $242,612 
Other Non-Construction Costs $102,700 $76,418 
Total Project Costs $428,750 $319,030 

 
Selection 
 
Alternative 2 is recommended to extend the life of the headworks to 20 years. 
 
4.4.3 Primary Clarifiers  
 
Both rectangular clarifiers are operational, but are showing wear with regard to chains, gears and flights. 
In addition, many of the pipes in the primary pipe gallery are showing corrosion. Replacement of worn 
components and recoating of pipes would sustain these units for a 20-year life and is recommended.   
 
Basic Alternatives 
 
1. No action, operate the primary clarifiers in its existing condition.  The various parts will 

continue to wear and corrode, and be replaced in a piecemeal fashion. These units can be made to 
last for the next 20 years, but there will be periods when the units are out of service at 
inopportune times, potentially affecting operational performance.  Taking no action is not 
recommended.  
 

2. Replace chains, gears, idlers, flights and motors within ten years. Blast or mechanically 
surface prepare and recoat pipes and housings as soon as possible. This will reduce the ongoing 
maintenance cost and sustain a useful 20-year life. 
 
Present Worth Cost Estimate 
Total capital costs for this alternative (recommended for completion in ten years) are estimated at 
$168,898. A summary of the cost estimate is shown in Table 4.4.3.1.  Appendix C contains the 
detailed cost estimate for this alternative.  

  
 

TABLE 4.4.3.1 
PRIMARY CLARIFIER REHABILITATION - 10-YEAR FUTURE 

 
                                    
                          
 
 
 
 

Item Costs PW Costs 
Construction Costs $172,785 $128,568 
Other Non-Construction Costs $54,200 $40,330 
Total Project Costs $226,985 $168,898 
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Selection 
 
Alternative 2 is recommended to extend the life of the primary clarifiers to 20 years. 
 
4.4.4 Trickling Filter  
 
The walls of the trickling filter are leaking. Over time the reinforcement steel in those concrete walls 
could be damaged.  The seals associated with the distributor are also leaking.  In addition, the two-speed 
blowers associated with the odor control system at the trickling filters are antiquated and inefficient, with 
air flow controlled by throttling which wastes energy.  Making repairs would sustain these units for a 20- 
year life and is recommended.   Replacing the two older of the four pumps would allow more efficient 
use of energy and allow installation of a VFD for speed control. Replacing one of the two blowers with a 
modern turbo blower which could be speed controlled would allow more efficient use of energy.  In 
addition, the bypass line for the trickling filter is undersized and requires a size increase along with the 
installation of magnetic meters.   
 
Basic Alternatives 
 
1. No action, operate the trickling filter in its existing condition.  The wall will continue to 

deteriorate and require more extensive repair or replacement in the future. Operation with current 
pumps and blowers will forgo opportunity to provide better operational control and energy 
conservation.  Taking no action is not recommended.  

 
2. Rehabilitate Trickling Filter.  Repair leaking concrete walls.  Repair leaking distributor seal.  

Add new bypass line and magnetic meter.  Replace two pumps with modern pumps and VFDs to 
provide better operational control and to save energy.  Replace one of the blowers in the odor 
control system with a turbo blower and VFD to provide energy savings.  
 
Cost Estimate 
Total capital costs for this alternative are estimated at $265,550. A summary of the cost estimate 
is shown in Table 4.4.4.1.  Appendix C contains the detailed cost estimate for this alternative. 

  
TABLE 4.4.4.1 

COST ESTIMATE - TRICKLING FILTER REHABILITATION 
 

Item Costs 
Construction Costs $201,950 
Other Non-Construction Costs $63,600 
Total Project Costs $265,550 

 
Selection 
 
Alternative 2 is recommended to extend the life of the trickling filter walls to 20 years and to improve 
operational and energy use efficiency.  
 
4.4.5 Re-Aeration/Solids Contact Process  
 
The building housing the blowers for the aeration process needs repair including replacement of louvers, 
doors, water proofing of masonry walls, removal of the non-functional air conditioner and roof repair.  
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Within the basins, the gates leak and need repair.   One of the older blowers should be replaced with a 
newer more efficient one that can be speed controlled with a VFD. The other older blower should be 
replaced in 10 years.  
 
Basic Alternatives 
 
1. No action, operate the re-aeration/solids contact process in its existing condition.  The 

blower building will continue to deteriorate and will require more extensive repair or 
replacement in the future. Operation with current pumps and blowers will forego an opportunity 
to provide better operational control and energy conservation.  Taking no action is not 
recommended.  

 
2. Repair leaking masonry walls, remove air conditioning units and repair leaking roof, replace 

doors and louvers, and replace one blower immediately.  In ten years replace another blower. 
 
Cost Estimate 
Total capital costs for the immediate portion of this alternative are estimated at $119,320. The 
present worth capital costs of the second phase of this alternative in ten years is estimated at 
$68,838.  A summary of the cost estimate is shown in Tables 4.4.5.1 and 4.4.5.2.  Appendix C 
contains the detailed cost estimate for this alternative. 

  
TABLE 4.4.5.1 

COST ESTIMATE RE-AERATION SYSTEM REHABILITATION - IMMEDIATE  
 

                   
 
 
 
 
                         

TABLE 4.4.5.2 
COST ESTIMATE RE-AERATION SYSTEM REHABILITATION - 10 YEAR 

 
Item Costs PW Costs 

Construction Costs $61,480 $52,456 
Other Non-Construction Costs $19,200 $16,382 
Total Project Costs $80,680 $68,838 

 
Selection 
 
Alternative 2 is recommended to extend the life of the re-aeration/solids contact process to 20 years and 
to improve operational and energy use efficiency.  
 
4.4.6 Secondary Clarifiers, Scum, RAS and WAS Pumping  
 
Both concrete basins appear to be in good condition.  The sludge scraper mechanism for the older of the 
two basins is in need of repair and the drive is showing signs of age.  The FRP weirs and baffles are 
deteriorating and likely to need replacement before the end of the study period.  The clarifier equipment 

Item Costs 
Construction Costs $90,820 
Other Non-Construction Costs $28,500 
Total Project Costs $119,320 
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installed in 2001 is in good condition. The WAS pump is very old and the need for replacement should 
be expected within five years. The RAS pumps are two-speed pumps.  This does not allow variable speed 
control which would allow energy savings and better control over the rate of sludge return.  
 
Basic Alternatives 
 
1. No action, operate the re-aeration/solids contact process in its existing condition.  The blower 

building will continue to deteriorate and require more extensive repair or replacement in the 
future. Operation with current pumps and blowers will forego an opportunity to provide better 
operational control and energy conservation.  Taking no action is not recommended.  

 
2. Replace deteriorated FRP weirs and baffles. Overhaul or replace clarifier drive. Replace WAS 

pumps. Replace two-speed RAS pumps with pumps that can be controlled with VFD.  Perform 
this project for the older clarifier in five years and for the newer clarifier in ten years. 
 
Cost Estimate 
The present worth of total capital costs for the recommended five-year portion of this alternative 
are estimated at $175,226. The ten year portion of present worth total capital costs is estimated at 
$161,857.  A summary of the cost estimate is shown in Tables 4.4.6.1 and 4.4.6.2.  Appendix C 
contains the detailed cost estimate for this alternative.   

  
TABLE 4.4.6.1 

COST ESTIMATE SECONDARY CLARIFIER, WAS, RAS 
AND SCUM PUMPS - 5-YEAR 

 
Item Costs PW Costs 

Construction Costs $144,200 $133,198 
Other Non-construction Costs $45,500 $42,028 
Total Project Costs $189,700 $175,226 

 
TABLE 4.4.6.2 

COST ESTIMATE SECONDARY CLARIFIER, WAS, RAS 
AND SCUM PUMPS - 10-YEAR 

 
Item Costs PW Costs 

Construction Costs $144,200 $123,035 
Other Non-construction Costs $45,500 $38,822 
Total Project Costs $189,700 $161,857 

 
Selection 
 
Alternative 2 is recommended to extend the life of the re-aeration/solids contact process to 20 years and 
to improve operational and energy use efficiency.  
 
4.4.7 UV Disinfection System 

 
The UV system is becoming antiquated.  The medium intensity UV system is obsolete and not cost 
effective in comparison to modern high intensity systems.  Parts and bulbs are becoming difficult and 
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expensive to obtain. The heat exchangers for the cooling system require significant repair due to 
corrosion. Communication with the plant’s SCADA system is not provided but would be desirable to 
improve operation and energy efficiency.    
 
Basic Alternatives 
 
1. No action, operate the UV in its existing condition.  This will become more difficult in the 

future as bulbs and components are no longer available for replacement.  The heat exchangers 
currently require $50,000 to $80,000 in repairs. Taking no action is not recommended.  
 

2. Install new high intensity UV system.  Install flash mixer to break up particles and provide 
better UV exposure with resulting energy savings.  

 
Cost Estimate 
Total capital costs for this alternative are estimated at $239,600. A summary of the cost estimate 
is shown in Table 4.4.7.1.  Appendix C contains the detailed cost estimate for this alternative.  
 

TABLE 4.4.7.1 
COST ESTIMATE - UV SYSTEM REPLACEMENT - IMMEDIATE 

 
Item Costs 

Construction Costs $182,300 
Other Non-construction Costs $57,300 
Total Project Costs $239,600 

 
Selection of an Alternative 
 
Alternative 2 is the recommended alternative.  It would reduce maintenance costs and increase energy 
efficiency.  
 
4.4.8 Replace Digester Gas Burner 
 
This alternative provides for the replacement of the existing gas burner with a modern unit which is 
SCADA compatible.   The existing unit is 15 years old and requires repairs.   Replacement of these 
components is required for efficient use of methane gas for heating of the digesters.   
 
Basic Alternatives 
 
1. No action, operate the digester gas burner in its existing condition.  The burner will continue 

to operate inefficiently, require frequent repair, and potentially leave the plant without a means to 
heat the digester. Taking no action is not recommended.  
 

2. Replace digester gas burner with modern equipment.  This will reduce the ongoing 
maintenance cost and sustain a useful 20-year life.  It is essential to better utilize the methane 
produced in the digester for heating fuel.  It is also necessary from a reliability standpoint. 
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Cost Estimate 
Total capital costs for this alternative are estimated at $43,650. A summary of the cost estimate is 
shown in Table 4.4.8.1.  Appendix C contains the detailed cost estimate for this alternative. 
  

TABLE 4.4.8.1 
COST ESTIMATE REPLACE DIGESTOR BURNER 

 
Item Costs 

Construction Costs $32,600 
Other Non-construction Costs $11,050 
Total Project Costs $43,650 

 
Selection 
 
Alternative 2 is recommended to provide for the necessary operational efficiency of the anaerobic 
digester system. 
 
4.4.9 Modify Digester Liquid Operation Level  
 
This alternative provides for lowering digester liquid operation height by four feet (98.00 feet to 94.00 
feet) to provide additional headspace from its current value of 268 SCF to 6,300 SCF.  It will be 
necessary to temporarily digest sludge in the facility’s existing two smaller sludge storage tanks.  These 
tanks were previously used as anaerobic digesters prior to the last major plant upgrade. This modification 
will require that an interior 10-inch DS/LSG line be installed at a lower and a new tank wall penetration 
and connection to the exterior 20-inch SS steel sludge withdrawal standpipe be made, with the existing 
10-inch DS/LSG line valved off.  This will also require addition of pipe and modification of the 12-inch 
overflow inlet pipe.  These modifications will permit bi-level operation as required.  The drop in liquid 
operation level would reduce the volume of the digester liquid to 87% of its current volume with a similar 
change in the mean residence time (MRT).  The digester is currently under-loaded and averages well over 
one hundred (100) days of MRT. Fifteen (15) days is the minimum requirement.    
 
The study titled “Methane Gas System Evaluation and Rehabilitation Recommendations for Anaerobic 
Digestion Operation”, August 2014, by The Dyer Partnership concluded that about 22% of the heating is 
provided by diesel fuel even though estimated methane production (conservatively at the low production 
rate) averages 29% over requirements if the pressure/vacuum relief valve does not leak.  
 
To provide alternative digestion during the period when the digester is out of service and operation level 
modifications are occurring (as well as other repairs required), Sludge Storage Tanks No. 1 and 2 with 
volumes of 89,800 gallons each may be pressed in service.  The current average daily flow of combined 
primary and thickened WAS to the digester is 4,066 gpd. The MRT for both sludge storage tanks would be 
44 days.  By maintaining the temperature of the sludge at 75° F a detention time of 33.5 days would be 
required.   Heating to 75° F would be achieved by temporary piping between the sludge pumps and heat 
exchanger and the temporary digesters.  This would provide a safety factor of about 32 percent to maintain 
Class B treatment.  Mixing and methane production would be poor. No attempt to burn methane would be 
made during this period.  Rather it would all be vented and all heating would be with the use of diesel fuel.  
However, this would be of short duration, perhaps as little as three weeks.   
 
During the anticipated 21-day period when the digester is “down” for service with the entire production 
of methane gas wasted, all heating would be by diesel. However, at the lower temperature required for 
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minimal digestion and the reduced efficiency of methane production it is assumed that both heat demand 
and methane production would be halved.  Therefore, for the brief period of time during the 
modifications, 112,300 SCF of methane would be lost and 462 gallons of diesel fuel would be consumed 
as shown in Table 4.4.9.1. 

 
TABLE 4.4.9.1 

METHANE LOSS AND DIESEL USE 
 

Digester Heat Demand  BTU/YR 1,669,214,928 BTU/day 4,573,192 
Methane Produced  BTU/YR 2,147,894,361 BTU/day 5,884,642 
Diesel Use Replaced by Proj. BTU/YR 360,464,000 BTU/day 987,573 

     Methane Produced SCF/yr. 3,905,262 SCF/day 10,699 
W/out Methane Diesel Reg'd. Gal/yr. 16,050 Gal/day 44 

     21 Day Methane Loss SCF 224,686 ½ SCF 112,343 
21 Day Diesel Use Gal. 923 ½ Gal. 462 

 
This is more than compensated for in that an annual savings occurs thereafter as a result of a reduction of 
the consumption of 3,366 gallons of diesel fuel per year.  This is equivalent to the savings of 360,464,000 
BTUs or 655,400 SCF of methane per year, which otherwise would have been wasted as flare gas. 
 
Basic Alternatives 
 
1. No action, operate the digester in its existing condition.  With inadequate gas storage, the 

digester will continue to produce less methane than required to maintain heating without 
switching to diesel combustion. It is also the case that methane at times will be produced at a 
greater rate than can be utilized and, by necessity it will be flared, wasting potential digester 
heating fuel. Taking no action is not recommended.  
 

2. Perform piping and overflow modifications to the piping in the digester which will allow 
operation at an elevation four feet lower than the current level. This project must be in 
conjunction with temporary modification of existing Sludge Storage Tanks No. 1 and 2, to allow 
sludge digestion while the single digester is out of service for modification.  
 
Cost Estimate 
This alternative requires both digester modification and temporary treatment of sludge during the 
digester modification.  Total capital costs for the digester modification portion of this alternative 
are estimated at 39,540. The capital cost to provide temporary treatment allowing the digester 
modification is estimated as an additional $116,160.  A summary of the cost estimates for both 
parts of this alternative are shown in Table 4.4.9.2 and Table 4.4.9.3.  Appendix C contains the 
detailed cost estimate for both parts of this this alternative.  
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TABLE 4.4.9.2 
COST ESTIMATE MODIFY OPERATING LEVEL OF DIGESTER 

 
Item Costs 

Construction Costs $65,900 
Other Non-construction Costs $25,100 
Total Project Costs $91,000 

 
TABLE 4.4.9.3 

COST ESTIMATE TEMPORARY SLUDGE TREATMENT ST 1 AND 2  
 

Item Costs 
Construction Costs $86,360  
Other Non-construction Costs $29,800  
Total Project Costs $116,160  

 
Selection 
 
Alternative 2 is recommended to provide for the operational efficiency of the anaerobic digester system 
and to gain significant energy savings. 
 
4.4.10 Improved Mixing for Sludge Storage Tank No. 3  
 
In order to pump and dewater sludge from Sludge Storage Tank No. 3, it is necessary to homogenize the 
contained sludge by mixing.  The air injection blower in conjunction with the sludge recirculation pump 
must be used to achieve this. However the addition of air to the anaerobic sludge changes the pH so that 
dewatering becomes more difficult and more polymer is required to achieve desired solids content.  Due 
to the fibrous content of the stored sludge, conventional propeller mixers are considered at risk of 
fouling. A liner reciprocating vertical motion type of mixer is considered instead. Due to the size and 
configuration of the tank with its roof supports, the supplier has replied that four mixers with motors of 
7.5 HP each would be required. As an alternative, the replacement of the existing blower is also 
considered to at least provide for more cost effective mixing as air injection mixing is continued. 
 
Basic Alternatives 
 
1. No action, operate sludge storage tank in its existing condition.  This requires that sludge 

dewatering operations only be conducted for a few hours at a time until the air injection mixing 
causes the pH to fall such that dewatering becomes inefficient.  Dewatering operations can be 
conducted, but requires a greater expenditure of manpower and the 50 HP blower used for 
mixing consumes a significant amount of energy. 

 
2. Install Ovivo LM roof-mounted type mixers in Sludge Storage Tank No. 3.  This would 

permit mixing without the requirement for extensive air injection. 
 
Cost Estimate 
Total capital costs for this alternative are estimated at$866,700. A summary of the cost estimate 
is shown in Table 4.4.10.1.  Appendix C contains the detailed cost estimate for this alternative.  
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TABLE 4.4.10.1 
COST ESTIMATE:  INSTALL MIXER SLUDGE TANK 3 

 
Item Costs 

Construction Costs $651,700  
Other Non-construction Costs $215,000  
Total Project Costs $866,700  

 
3. Install Energy Efficient, Speed controllable Blower Replacement.  This would permit 

continued mixing by air injection at a reduced O&M cost. 
 
Cost Estimate 
Total capital costs for the alternative are estimated at $98,550 for blower replacement.  A 
summary of the cost estimates are shown in Table 4.4.10.2.  Appendix C contains the detailed 
cost estimates for this alternative.  

  
TABLE 4.4.10.2 

COST ESTIMATE:  INSTALL REPLACMEENT BLOWER SLUDGE TANK 3 
 

Item Costs 
Construction Costs $75,000 
Other Non-construction Costs $23,550 
Total Project Costs $98,550 

 
Selection 
 
Alternative 3 is recommended.  Alternative 2 is not cost effective to make so large a capital improvement 
providing little labor and energy savings. The necessity to empty and clean the two million gallon tank 
and the difficulty of installing the four large plunger mixers in the existing covered tank are also 
considerations.  A replacement for the current blower is instead recommended to reduce the energy costs 
of operation. 
 
4.5 Cost Estimates 
 
Construction Costs 
Construction costs refer to specific activities or work to build a project.  Costs are based on actual 
bidding results from similar work, published cost guides, equipment pricing from vendors and other 
construction cost experience.  Reference was made to the drawings of the existing facilities to determine 
construction quantities, elevations of the major components, and treatment of wastewater during 
construction. As projects proceed and as site-specific information becomes available, the estimates may 
require updating.  
 
Future changes in the costs of labor, equipment, and materials may justify comparable changes in the cost 
estimates presented herein.  For this reason, common engineering practices usually tie the cost estimates 
to a particular index, which varies in proportion to long-term changes in the national economy.  The 
Engineering News Record (ENR) Construction Cost Index is most commonly used.  This index is based 
on the value of 100 for the year 1913.  Average yearly values for the past ten years are summarized in 
Table 4.5.1.  Estimates in this plan are based on Year 2015 costs.  Future yearly ENR indices can be used 
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to calculate the cost of projects for a construction year based on annual growth in the ENR index.   
 
 

TABLE 4.5.1 
ENR INDEX – 2005 TO 2015 

Year Index % Change 

2005 7446 4.65% 

2006 7751 4.10% 

2007 7966 2.77% 

2008 8310 4.32% 

2009 8570 3.13% 

2010 8799 2.67% 

2011 9070 3.08% 

2012 9308 2.62% 

2013 9547 2.57% 

2014 9806 2.71% 

2015 10039 2.38% 

  
Ave. 

Annual 2.92% 

 
Non-Construction Costs 
Non-construction costs are those indirect costs that are not visibly associated with direct construction 
activities and are required for the implementation of the project.  Non-construction costs are those costs 
that are typically allocated or spread across all construction activities on a predetermined basis. These 
costs include design, construction contingencies, environmental review permit support, specialty reports 
and administration.  
 
Engineering services for major projects typically include special investigations, a predesign report, 
surveying, foundation exploration, preparation of contract drawings and specifications, bidding services, 
construction management, inspection, construction staking, startup services, and the preparation of 
operation and maintenance manuals.  Depending on the size and type of project, engineering costs may 
range from 15 to 25% of the contract costs when all of the above services are provided.  The lower 
percentage applies to large projects without complicated mechanical systems.  The higher percentage 
applies to small, complicated projects.  The engineering cost for design and construction of this report is 
generally 20% of the construction costs. 
 
A cost contingency is included in indirect expense. Cost estimates presented are based on conceptual 
design; consequently, allowances must be made for variations in final quantities, bidding market 
conditions, adverse construction conditions, changes in the scope of work during construction, 
unanticipated specialized investigations, designs or studies, and other difficulties which cannot be 
foreseen at this time, but may tend to increase final costs. Contingency factors may apply to direct and 
indirect expenses. A predesign contingency factor equal to 15% of the estimated construction cost has 
been added as an indirect expense.  
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In accordance with the National Environmental Policy Act (NEPA) and other applicable environmental 
statutes, regulations and Executive Orders, an agency is required to consider the potential environmental 
effects of a project; hence, an Environmental Review (or Environmental Assessment) is performed.   
NEPA and agency policies are to "use all practicable means" to restore and enhance the quality of the 
human environment and avoid or minimize adverse effects. This is accomplished by evaluating the 
environmental consequences of a project in a report. Depending on the complexity of a project location 
and its environmental characteristics, a report may range in cost from $10,000 to $25,000 (excluding 
permit support).  
 
Depending on the findings of the environmental review, additional reports may be required to process 
permit applications. Permit and support documents may include but are not limited to:  1) a City Land 
Use Compatibility Statement (LUCS); 2) 1200-C Erosion Control Permit (1200-C); 3) Department of 
State Lands (DSL) Wetlands Removal and Fill Permit; 4) Army Corps of Engineers (ACE) Nationwide 
Permit (NWP); 5) planning Conditional Use Permit (CUP); 6) Flood Plain Analysis; 7) Geotechnical 
Investigations; 8) Archaeological Discovery Report; and 9) an Oregon Department of Fish and Wildlife 
(ODFW) Take Permit for in water work. Depending on the complexity of a project location, permit 
support and other specialty reports may range from $1,000 to $25,000 for each supporting document 
(excluding permit fees).  
 
An allowance has been added for miscellaneous administrative costs such as regulatory review and 
administrative services.  This allowance is intended to include internal project planning and budgeting, 
grant administration, liaison, interest on interim loan financing, legal services, regulatory review fees, 
legal advertising, labor standards monitoring and other related expenses associated with the project. 
Miscellaneous administrative fees may vary from $200 to $10,000 depending on the complexity of a 
project.  
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This section examines the alternatives for the collection system and wastewater treatment plant in terms 
of replacements, upgrades and repairs discussed in Section 4.  The recommended repairs, line extensions 
and equipment replacements are compared only with the alternative of no action, there being no other 
viable alternatives.  In most cases, no action is not a viable alternative for Brookings. Certain alternatives 
are prioritized so that the most important may be selected based on funding availability. The 
recommended improvements are examined based on life cycle cost, and non-monetary considerations 
such as necessity, reliability, facility flexibility, and ease of operation. 
 
5.1 Cost Effectiveness and Benefit  Analysis 
  
As appropriate, the cost effectiveness of an alternative is determined from the monetary present worth 
analysis which is considered an important comparison parameter.  The economic comparison includes 
estimated capital cost and annual Operation and Maintenance (O&M) costs. Cost analysis procedures 
follow Preparing Wastewater Planning Documents and Environmental Reports for Public Utilities 
Financed by Infrastructure Finance Authority, Oregon Department of Environmental Quality, Rural 
Community Assistance Corporation, United States Department of Agriculture guidelines.  
 
5.1.1 Life Cycle Cost 
 
Life-cycle cost is used to determine the true costs among alternatives for capital cost, operation, 
maintenance, and end of life salvage of an object or process.  Because many of the alternatives will result 
in power or labor savings in comparison to the status quo, the anticipated savings are reflected in 
calculating deductions for the annual cost and its present worth.   
 
For estimating capital costs for the alternatives presented in this section, prices of comparable work were 
obtained from many sources.  Cost data were derived from actual suppliers of materials and equipment 
whenever possible.  In addition, data was utilized from construction bids of similar projects.  Total 
project capital costs included direct construction costs with allowances for mobilization, bonds, 
insurance and contingencies as well as non-construction costs for technical services (engineering, 
construction administration, grant administration, environmental review, specialty reports, permit 
support, etc.). Salvage value is estimated as a percentage of the original capital cost based upon the 
remaining value of reusable structures, piping, appurtenances, and equipment at the end of the study 
period.      
 
The cost estimates presented have been prepared from information available at the time of the estimates 
for guidance in evaluation and implementation.  The final cost of the project and resulting feasibility will 
depend on actual site conditions, final scope of work, and other variables. As a result, the final project 
cost will vary from the estimates presented herein. Because of these factors, project feasibility, 
benefit/cost ratios, risk, and funding needs must be carefully reviewed prior to making specific financial 
decisions or reestablishing project budgets. 
 
Economic evaluations of the alternatives require consideration of annual O&M costs as well as capital 
costs.  O&M expenses include labor, energy, chemicals, maintenance materials, supplies and equipment 
replacement and other cost that are chargeable to the various components. Labor estimates are based on 
staff hourly rates (including taxes, benefits and insurance). Energy costs for new facilities are based on 
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estimates of the average cost for each process unit. Equipment maintenance costs are based on a 
percentage of the initial equipment cost depending on the equipment type, its use or manufacturer's 
recommendations. Current unit prices for labor and energy specific to the area were used as a basis for 
estimating the annual cost. 
 
5.1.2 Present Worth Analysis 
 
In economics the present value is a future amount of money that has been discounted to reflect its current 
value, as if it existed today. The present value is always less than or equal to the future value because 
money has interest-earning potential, a characteristic referred to as the time value of money. The present 
worth analysis sums the capital improvements cost and the present value of 20 years of annual O&M 
cost.  
 
Present worth analysis of the various alternatives are based on the following assumptions: 
 

 Evaluation period of 20 years, coinciding with the planning and projected useful life. 
 

 Interest rate is generally equivalent to the long term cost of money. This analysis uses a 1.6 % 
real interest rate for a 20-year system life listed in the 2014 OMB Circular A-94 Appendix C as 
required in above mentioned guidelines. The real interest rate is applied toward the present value 
of the annual O&M costs. 

 
5.1.3 Matrix Evaluation 
 
Alternatives have positive and negative impacts where economic value is difficult or is impracticable to 
assign a dollar value to. Public health, environmental impacts, social impacts, and future expandability 
are examples of benefits that are difficult to express in monetary value.  A matrix rating system 
evaluation was employed to compare the benefit of alternatives.  This rating system consists of a three 
point scale, three being the best and one, the worst.  Two or more alternatives may have the same rating 
for a particular parameter.  The ratings are a subjective matter of judgment and include input from 
stakeholders. The alternatives benefits will be compared based on the following criteria: 
 
Flexibility Conveyance and treatment design should allow for flexibility in operation and maintenance.  
The treatment plant operator must have the ability to alter plant flows around the major process units 
without significantly degrading effluent quality.  This goal can be achieved by providing redundant units 
and multiple interconnections between units when appropriate.  Conveyance and treatment equipment 
design should also be such that maintenance, both routine and emergency, can be performed without 
excessively loading other components.  Flexibility is also needed to ensure that discharge requirements 
can be met during changing influent conditions, while allowing construction and connection of new 
process units as needed. 
 
Reliability is the ability of an alternative to consistently meet the established flow criteria and generally 
provide reliable collection, treatment and disposal of wastewater. Redundancy is also a key factor in 
reliability. This proposed facility will be designed to meet EPA Reliability standards because the facility 
discharges into a “public water supply, shellfish, or primary contact recreation waters, or as a result of its 
volume and/or character, could permanently or unacceptably damage or affect the receiving waters or 
public health if normal operations were interrupted”.  
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Operability and Safety of a wastewater system entails considerable responsibility and cost while providing 
public health benefits.  For these reasons, personnel assigned to operate and maintain a treatment facility 
must be trained appropriately.  The more sophisticated the process or equipment, the greater the level of 
expertise that is needed.  Qualified individuals are usually available in metropolitan areas, as is financial 
support for their employment.  However, small communities often have a problem in finding the personnel 
and the money with which to pay them.  The facility should be easy to operate without constant supervision 
and recover from occasional process inattention. Consequently, the selection of a treatment process or 
equipment should reflect the regional and local level of training of operations and maintenance.  
 
Ability to Construct is dependent on available land versus an alternative foot print, site conditions, 
availability of equipment and appurtenances, availability of skilled craftsman in the region, complexity of 
construction, length of construction time (working days) and construction period versus wet weather 
conditions. 
 
Energy Use is dependent on efficiency of the improvement, the ability to reduce energy consumption 
when conditions permit, and the use of energy that would otherwise be lost, instead of electrical or fossil 
fuels.  
 
Environmental Factors are considered for restoration and for maintaining the chemical, physical, and 
biological integrity of the Nation's surface waters, to protect groundwater resources, reduce the discharge 
of pollutants and protect water quality domestic use, fish, shellfish, wildlife and recreation use. Land use, 
archaeological, farmland, wetlands, floodplain, fish and wildlife, and regulatory issues are also 
environmental considerations. 
   
Community Impacts, such as public perception, health and safety concerns, noise, odor, view corridors, 
residential buffers, hazardous materials transportation and other human related factors must be 
considered when assessing the conveyance and treatment alternatives.   
 
Expandability considerations include the ability to expand to meet future capacity needs and associated 
footprints.  Other factors include the ease of incorporating future processes of new technologies. 
 
Regulatory Compliance considers the alternative in terms of successfully complying with the City’s 
obligation to meet the conditions of its NPDES permit and other legal requirements for wastewater 
collection, pumping, treatment and disposal of both liquid streams and biosolids streams. 
 
5.2 Alternatives Selection 
 
Utilizing the monetary and non-monetary criteria presented above, an evaluation is completed for 
alternatives developed in Section 4. A present worth cost analysis and non-monetary comparison are 
introduced with a criterial discussion following. Each of the alternatives was assigned a benefit 
comparison ranking score of 1 to 5, with 5 being the most favorable and 1 being the least favorable.  
 
Many projects are selected without an evaluation because they are the only technically feasible and 
viable option. These alternatives are primarily for the repair and maintenance of existing facilitates that 
have experienced significant degradation over time. Examples include the repair of collection system 
lines, pump stations and WWTP components. Among the evaluation alternatives utilized in Section 4 
was Alternative 1 “No Action” which was utilized to frame impacts of the deficiencies. Therefore all 
evaluations begin with Alternative No. 2.  
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5.2.1 Collection System I/I Repair Projects 
 
These projects are recommended without further subjective analysis.  The collection system is old and 
will continue to degrade.  If not maintained, I/I will continue to increase WWTP flows which results in 
an increase in treatment cost. The alternatives considered are rehabilitation of the existing system and/or 
replacement with in-kind improvements. Therefore the following I/I repair projects are recommended 
without further comparison. The projects are grouped by priority. Before undertaking projects, the lines 
should be video-inspected to further define the method and extent of repair. Operations and maintenance 
costs for the repairs are assumed to be included in the current collection system budget and these costs 
should be reduced following the repairs.  
 
5.2.1.1 Priority One I/I Projects 
 
Priority 1 projects include the following: 1) repair of two leaking catch basins; 2) repair of seventeen 
leaking manholes; 3) repair of approximately 3,000 lineal feet of line that measured a flow difference in 
excess of 26 gpm between manholes; and 4) elimination of sixty-seven open cleanouts.  These projects 
should be completed in the next five-year period at a cost of $558,217 or about $112,000 per year. 
   
5.2.1.2 Priority Two I/I Projects 
 
Priority 2 projects include the following: 1.) repair of two plugged house vents; 2) repair of five bad roof 
drain connections; 3) repair of approximately 4,000 lineal feet of line that measured a flow difference 
between 16 and 25 gpm between manholes; and 4) repair of approximately 33 leaking service laterals. 
These projects should be completed in the next five-year period following the Priority One I/I projects at 
a cost of $512,839 or about $103,000 per year. 
 
5.2.1.3  Collection System I/I Repair Costs 
 

TABLE 5.2.1.3.1 
PRESENT WORTH ANALYSIS FOR PRIORITY ONE I/I REPAIRS 

 
Construction  $         363,217  

Engineering - Design  $           54,000  
Engineering and Construction Management  $           36,000  

Contingency  $           54,000  
Environmental Assessment  $           15,000  

Permit Support and TV Inspection Report  $           15,000  
Regulatory Review  $             4,000  

Grant Administration  $             9,000  
Labor Standards Monitoring  $             5,000  

Legal  $             3,000  
 TOTAL PROJECT COST   $         558,217  
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TABLE 5.2.1.3.2 
PRESENT WORTH ANALYSIS FOR PRIORITY TWO I/I REPAIRS 

 
Construction  $ 328,839  

Engineering - Design  $     9,000  
Engineering and Construction Management  $   33,000  

Contingency  $   49,000  
Environmental Assessment  $   15,000  

Permit Support and TV Inspection Report  $   19,000  
Regulatory Review  $     3,000  

Grant Administration  $     8,000  
Labor Standards Monitoring  $     5,000  

Legal  $     3,000  
 TOTAL PROJECT COST   $ 512,839  

 
5.2.1.4 Matrix Evaluation of Collection System I/I Repair Projects 
 

TABLE 5.2.1.4.1  
I/I REPAIRS 

 
No. Criteria Priority 1 Priority 2 
1 Flexibility 1 1 
2 Reliability  5 5 
3 Operability 5 5 
4 Ability to Construct 4 4 
5 Energy Use 4 4 
6 Environmental Factors 5 5 
7 Community Impact 3 3 
8 Expandability 3 3 
9 Regulatory Compliance 5 5 

  Total 35 35 
 
5.2.2 Collection System Expansion and Sewer Replacement 
 
These projects provide for planned development to the north of Brookings, and provide line size 
increases within the City necessary for increased future flows.  In addition, projects with this group 
replace lines that are deteriorated. The following projects are recommended without further comparison. 
The projects are grouped by priority. Operations and maintenance costs for the improvements are in 
comparison to the existing collection system budget. New lines will increase O&M while replacements 
of damaged or deteriorated lines will tend to reduce O&M costs.  In particular, elimination of the Mill 
Beach pump station will significantly reduce O&M costs.  
 
5.2.2.1 Priority One – New Improvements to Serve Lone Ranch Vicinity and Harbor Sanitary 
District 
 
As described in Section 4, these improvements consist of provision for a relief gravity line from the 
current discharge location of the Harbor Sewer District into the Brookings collection system, and the 
completion of line extensions northward to the Lone Ranch Vicinity including a gravity line, a pump 
station and a segment of force main.  The extension to this service area has been partially completed by 
the developer and, as per agreements with the City of Brookings; the remainder needs to be completed by 
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the City.  In addition, existing pipe segments in Brookings require enlargement to convey this additional 
flow from the Lone Ranch Vicinity.  O&M and periodic costs will be incurred and saved as shown.   
 
5.2.2.2 Priority Two - Sewer Main Replacements  
 
These improvements, as described in Section 4, consist of replacement or rehabilitation of defective or 
undersized pipe segments, generally in the older part of Brookings.   Operations and maintenance and 
periodic costs are anticipated to be reduced due to the replacements as shown.   

 
5.2.2.3  Collection System Expansion and Sewer Replacement Costs 
 

TABLE 5.2.2.3.1 
PRESENT WORTH ANALYSIS HARBOR/LONE RANCH PRIORITY ONE IMPROVMENTS 

 

  
Other 

  
PW of PW of Total PW 

 
Const. Project Total Project Annual Annual Periodic Life Cycle 

# Cost Costs Cost O&M O&M Costs Costs 
1 $838,850 $264,000 $1,102,850 $280 $4,760 $427 $1,108,317 

2 $554,810 $169,200 $724,010 $280 $4,760 $427 $729,477 

3 $338,420 $103,400 $441,820 $105 $1,785 $256 $443,966 

4 $471,810 $156,000 $627,810 $8,212 $139,609 $66,146 $841,777 

5 $600,220 $103,400 $703,620 $280 $4,760 $427 $709,087 

6 $378,750 $128,800 $507,550 -$19,880 -$337,972 $213 $149,912 

Total $3,182,860 $924,800 $4,107,660 -$10,723 -$182,297 $67,896 $3,982,535 

 
TABLE 5.2.2.3.2 

PRESENT WORTH ANALYSIS SEWER MAIN REPLACEMENTS – PRIORITY TWO    
 

    Other     PW of PW of Total PW 
  Const. Project Total Project Annual Annual Periodic Life Cycle 

# Cost Costs Cost O&M O&M Costs Costs 
9 $190,110 $58,000 $248,110 -$210 -$3,570 -$1,399  $ 243,140.40  

10 $105,470 $32,200 $137,670 -$140 -$2,380 -$1,249  $ 134,041.29  
11 $260,610 $79,600 $340,210 -$140 -$2,380 -$1,283  $ 336,547.39  
12 $150,780 $46,000 $196,780 -$105 -$1,785 -$1,249  $ 193,746.31  
13 $152,040 $46,400 $198,440 -$210 -$3,570 -$1,498  $ 193,371.52  
14 $151,440 $46,200 $197,640 -$210 -$3,570 -$1,249  $ 192,821.25  
15 $156,860 $47,900 $204,760 -$140 -$2,380 -$1,045  $ 201,334.83  
16 $82,060 $25,000 $107,060 -$105 -$1,785 -$1,249  $ 104,026.31  
17 $132,340 $40,300 $172,640 -$140 -$2,380 -$999  $ 169,261.01  
18 $185,070 $56,500 $241,570 -$210 -$3,570 -$1,512  $ 236,487.96  
19 $176,130 $53,700 $229,830 -$210 -$3,570 -$1,512  $ 224,747.96  
20 $263,888 $80,500 $344,388 -$280 -$4,760 -$1,512  $ 338,115.92  
21 $86,962 $26,600 $113,562 -$140 -$2,380 -$1,249  $ 109,933.29  
22 $218,050 $66,600 $284,650 -$140 -$2,380 -$1,249  $ 281,021.29  
23 $199,980 $61,000 $260,980 -$140 -$2,380 -$1,249  $ 257,351.29  
24 $159,780 $34,400 $194,180 -$140 -$2,380 -$1,249  $ 190,551.29  
25 $364,720 $111,200 $475,920 -$210 -$3,570 -$1,512  $ 470,837.96  

Total $3,036,290 $912,100 $3,948,390 -$2,870 -$48,792 -$22,261  $3,877,337.29  
 



CITY OF BROOKINGS    SECTION 5 
Wastewater Facilities Plan  Selection of Alternatives 

 

The Dyer Partnership Engineers & Planners, Inc.  5-7 

5.2.2.4  Matrix Evaluation of Collection System Expansion and Sewer Replacement  
 

TABLE 5.2.2.4.1   
EVALUATION OF COLLECTION SYSTEM EXPANSION AND SEWER REPLACEMENT 

 

No. Criteria 
Priority 

1 
Priority 

2 
1 Flexibility 2 2 
2 Reliability  5 5 
3 Operability 5 5 
4 Ability to Construct 4 4 
5 Energy Use 4 4 
6 Environmental Factors 4 4 
7 Community Impact 3 3 
8 Expandability 4 4 
9 Regulatory Compliance 3 3 

  Total 34 34 
 
5.2.3 Pump Station Improvements 
 
With the exception of the newer Riverview Pump Station, the numerous pump stations in Brookings are 
old and require upgrades and parts replacements.  If not maintained, downtime, repair time and costs, and 
the potential for sewage overflows will increase.  The alternatives considered are rehabilitation of the 
existing system and/or replacement with in-kind improvements. Therefore the following pump station 
repair or upgrade projects are recommended without further comparison. The projects are grouped by 
priority. Annual O&M costs affected by the repairs and upgrades are shown and result in a cost reduction 
compared to the City’s current O&M expenses.  
 
5.2.3.1 Priority One Pump Station Improvements 
 
Four pump stations required replacement of the guide rails.  Pumps cannot be lifted for maintenance at 
these locations. Rail replacements for these stations are a very high priority.  In addition, two pump 
stations have underground fuel tanks which must be removed and replaced by new aboveground tanks. 
All pump stations in the City of Brookings experience a high amount of moisture resulting in corrosion in 
electrical power, instrumentation, and communication fittings, conduit, and windings.  The most serious 
of these repairs is addressed in Priority One pump station improvements.  Specific improvements are 
detailed in Section 4.     
 
5.2.3.2 Priority Two - Pump Station Improvements 
 
Many of the valves in the pump stations are currently leaking due to age and seal or seat damage. The 
control panels are showing signs of age and corrosion. These components will need replacement over the 
next 20 years.  Four of the pump stations experience accumulations of grease and solids. A portable 
pressure cleaner is recommended to address this. Two pump stations have inlet leakage problems which 
required repair.  Note that the Present Worth of the Priority Two periodic cost improvements is high in 
comparison to the initial capital costs.  This is because pump and panel replacements are recommended 
to be phased in during the 20-year study period.  Specific improvements are detailed in Section 4.     
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 5.2.3.3 Priority Three - Pump Station Improvements 
 
Priority three improvements consist of desirable improvements not related immediately to the primary 
function of reliable pumping of required volumes of waste water.  Improved lighting systems outside 
and inside of the pump stations are addressed. Another issue addressed is the type of connections 
between the submersible pumps and their control panels.  Currently an outside electrician is required 
when performing routine pump maintenance.  Installing of Meltric plugs and receptacles instead of the 
hardwired connections would correct this inconvenience and expense.  
 
Six pump stations do not have dedicated standby generators. One portable trailer-mounted engine 
generator is available to all pump stations if their primary power source were to discontinue working. It 
is recommended that another be provided as soon as possible, if funding allows, and then another five 
years after that. The generator power receptacles for each of the pump stations are currently in poor 
condition and should be replaced.  
 
Finally, it recommended that all pump stations which do not currently have soft starts be provided with 
them. Specific improvements are detailed in Section 4.     
 
5.2.3.4 Pump Station Improvements Cost 

 
TABLE 5.2.3.4.1 

PRESENT WORTH ANALYSIS PUMP STATION IMPROVEMENTS 
 

    Other   Total   PW of PW of Total PW 
  Const. Project  Project Annual  Annual  Periodic Life Cycle 
Priority Cost  Costs Cost O&M O&M Costs Costs 

1 $118,680  $49,000  $167,680  $(2,040)  $(34,681)  $(15,661)  $ 117,337  

2 $124,800  $51,000  $175,800   $(7,040)  $(119,683)  $1,316,327   $ 1,372,444  

3 $167,680  $93,000  $370,000   $(1,606)  $(27,298)   $   112,554   $ 455,256  

Total $411,160  $193,000  $713,480   $(10,686)  $(181,662) $1,413,219  $1,945,037  

 
5.2.3.5 Matrix Evaluation of Pump Station Improvements 
 

 

TABLE 5.2.3.5.1  
EVALUATION OF PUMP STATION IMPROVEMENTS 

 
No. Criteria Priority 1 Priority 2 Priority 3 
1 Flexibility 3 3 3 
2 Reliability 5 5 5 
3 Operability 5 5 5 
4 Ability to Construct 4 4 4 
5 Energy Use 5 5 5 
6 Environmental Factors 4 4 4 
7 Community Impact 4 4 4 
8 Expandability 3 3 3 
9 Regulatory Compliance 4 4 4 

 
Total 37 37 37 
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5.2.4 WWTP Upgrades 
 
Multiple deficiencies exist throughout the WWTP which, if not addressed, will affect maintenance 
efforts and longevity of the plant. Corrosion protection, equipment upgrades and changes in process 
systems will reduce maintenance, improve performance and extend the useful life of the plant. In 
addition, recommended improvements provide an opportunity to reduce energy consumption. Taking no 
action will lead to higher maintenance and repair costs in the future. There are 14 specific projects 
considered.  All but Project 15 are recommended.  Projects 12 and 13 must be conducted together for 
Project 12 to be viable. While these projects provide an opportunity in many cases to reduce energy 
consumption, for the wastewater treatment plant to remain in service, aging equipment which has reached 
the end of its service life must be replaced.  
 
5.2.4.1  Project 1 - Coatings and Corrosion Protection 
 
The WWTP is located in a coastal area that is a highly corrosive atmosphere.  As depicted throughout 
Section 2, the plant is exhibiting corrosion in all process areas.  Stainless steel, aluminum and PVC 
materials are performing satisfactorily. Galvanized coatings and painted coatings on steel surfaces are 
showing significant rust. At multiple locations, pipes, brackets, electrical boxes, and panels are showing 
signs of severe rust.  
 
5.2.4.2  Project 2 - Headworks – Replace Mechanical Bar Screen, Immediate   
 
One of the mechanical bar screens is so deteriorated that it has been out of service.  Recent repairs are 
temporary and parts are no longer available as the unit is obsolete. Replacement is required.  
 
5.2.4.3  Project 3 - Headworks - Replace Mechanical Bar Screen, Classifier and Degritter, 10 Years  
 
The currently functioning mechanical bar screen is anticipated to reach the end of its service life in ten 
years and should be replaced at that time.  The grit classifier unit should be replaced within ten years. 
This project also provides for inspection and replacement of worn equipment for the degritters, including 
paddles.   
 
5.2.4.4  Project 4 - Primary Clarifier Rehabilitation, Ten Years   
 
Both rectangular clarifiers are currently operational but showing wear with regard to chains, gears and 
flights.  In addition, many of the pipes in the primary pipe gallery are showing corrosion. Replacement of 
worn components would sustain these units for a 20-year life and is recommended.  The project entails 
replacing chains, gears, idlers, flights and motors at ten years. Blast or mechanically surface prepare and 
recoat pipes and housings as possible. This will reduce the ongoing maintenance costs and sustain a 
useful 20-year life. 
 
5.2.4.5  Project 5 - Trickling Filter Rehabilitation, Immediate   
 
The concrete walls of the trickling filter are leaking and need repair.  The seals associated with the 
distributor are also leaking and require replacement.  In addition, the two-speed blowers associated with 
the odor control system at the trickling filters are antiquated and inefficient, with air flow controlled by 
throttling which wastes energy.   Replacing the two older of the four pumps would allow more efficient 
use of energy and allow installation of a VFD for speed control. Replacing one of the two blowers with a  
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modern turbo blower which could be speed-controlled would allow more efficient use of energy. 
Installation of a new larger bypass line with a magnetic flow meter will improve operations.  Making 
repairs and upgrades would sustain this operation for a 20-year life and is recommended. 
 
5.2.4.6  Project 6 - Re-aeration System Rehabilitation, Immediate  
 
The building housing the blowers for the aeration process needs repair, including replacement of louvers, 
doors, waterproofing of masonry walls, removal of the non-functional air conditioner and roof repair.  
Within the basins, the gates leak and need repair.  One of the older oversized blowers should be replaced 
immediately with a newer, smaller, more efficient one that can be speed controlled with a VFD.  In ten 
years, replace another blower. 
 
5.2.4.7  Project 7 - Re-aeration System Rehabilitation, Ten Years  
 
Another older oversized blower which will be reaching the end of its service life should be replaced in 
ten years with a newer, smaller, more efficient one that can be speed controlled with a VFD. 
 
5.2.4.8  Project 8 - Secondary Clarifier, WAS, RAS, and Scum Pumps, Five Years  
 
Both concrete basins appear to be in good condition; however, the sludge scraper mechanism for the 
older of the two basins is in need of repair or replacement, and the drive is showing signs of age.  The 
FRP weirs and baffles are deteriorating.  The WAS pump is very old and need for replacement is 
expected within five years. The RAS pumps are two-speed pumps.  This does not allow variable speed 
control which would allow energy savings and better control over the rate of sludge return. Therefore the 
recommendation for the older clarifier is replacement of the deteriorated FRP weirs and baffles, repair of 
the scrapers, overhaul or replacement of its clarifier drive, and replacement of a WAS pump and two-
speed RAS pumps with variable speed pump. 
 
5.2.4.9  Project 9 - Secondary Clarifier, WAS, RAS, and Scum Pumps, Ten Years   
 
It is anticipated that the same repairs recommended for the older secondary clarifier will be required for 
the newer clarifier in ten years. 
 
5.2.4.10 Project 10 - UV System Replacement, Immediate   
 
The UV system is obsolete and not cost effective to operate in comparison to modern high intensity 
systems.  The heat exchangers for the cooling system are becoming problematic to repair. 
Communication with the plant’s SCADA system is desirable to improve operation and energy efficiency. 
Therefore it is recommended that a new high intensity UV system and a flash mixer to break up particles 
and provide better UV exposure be installed.  
 
5.2.4.11 Project 11 – Replace Digester Gas Burner 
  
This replacement provides for a modern unit which is SCADA compatible.   The existing unit is 15 years 
old and requires repairs. Replacement of this component is required for efficient use of methane gas for 
heating of the digesters.   
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5.2.4.12 Project 12 - Modification of Digest Operation Level, Immediate 
   
Perform piping and overflow modifications to the piping in the digester, which will allow operation at an 
elevation four feet lower than the current level. This will provide a significant amount of methane gas 
storage which will reduce, and possibly eliminate, the need to burn diesel fuel for boiler heating. This 
project must be in conjunction with Project 13 following.  
 
5.2.4.13 Project 13 - Sludge Storage Tanks 2 and 3 Temporary Conversion to Digester, Immediate   
 
This project is to provide temporary modification of existing Sludge Storage Tanks No. 1 and 2, thereby 
allowing sludge digestion while the single digester is emptied and cleaned while out of service for piping 
and overflow modifications to be performed during Project 12 above. It entails running temporary piping 
or hoses to feed heated sludge to the two sludge storage tanks instead of to the digester (where it is 
normally delivered). Methane will be vented.  Digested sludge will then be pumped to the two million 
gallon Sludge Storage Tank 3.  
 
5.2.4.14 Project 14 - Sludge Storage Tank 3 Improved, Immediate 
   
This project considered as Project 14a, installation of liner reciprocating vertical motion type of mixers 
to improve mixing in this large tank. However, the cost was determined to be very high, with marginal 
energy savings.  It does not appear that this alternative is cost effective. As an alternative, Project 14.b, 
the replacement of the single existing blower with energy efficient and speed controllable blower one is 
recommended as an alternative to mechanical mixer installation.  It is significantly more cost effective. 
 

TABLE 5.2.4.14.1 
PRESENT WORTH ANALYSIS – SST #3 ALTERANTIVE PROJECTS 14.A & 14.B 

 

  
Other 

  
PW of PW of Total PW 

 
Const. Project Total Project Annual Annual Periodic Life Cycle 

# Cost Costs Cost O&M O&M Costs Costs 
14.a $651,700  $215,000  $866,700   $   2,750   $    46,745   $18,722   $  932,167  

14.b $75,000  $23,550  $98,550   $ (2,700)  $ (75,653)  $(12,417)  $     10,480  
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5.2.4.15 WWTP Upgrades Costs 
 

TABLE 5.2.4.15.1 
PRESENT WORTH ANALYSIS FOR WWTP REHABILITATION AND RELACEMENT PROJECTS 

 

  
  
# 

  
Const. 
Cost 

  
Other  

Project 
Costs 

  
Total 

Project 
Cost 

  
Annual  
O&M 

PW of 
Annual  
O&M 

PW of 
Periodic 

Costs 

Total PW 
Life Cycle 

Costs 
1 $91,500  $28,900  $120,400   $     3,150   $      53,552   $     23,587  $197,539  

2 $165,150  $52,000  $217,150   $   (1,400)  $    (23,801)  $       8,312  $201,662  

3 $278,194  $87,626  $365,820   $   (1,400)  $    (10,958)  $ (152,516) $202,345  

4 $147,424  $46,245  $193,669   $      (420)  $      (3,287)  $   (80,257) $110,125  

5 $201,950  $63,600  $265,550   $   (3,879)  $    (65,943)  $       5,062  $204,669  

6 $90,820  $28,500  $119,320   $   (2,866)  $    (48,728)  $       8,312  $78,904  

7 $52,456  $16,382  $68,838   $   (2,866)  $    (22,434)  $   (28,185) $18,219  

8 $133,198  $42,028  $175,226   $      (420)  $      (5,137)  $   (30,487) $139,602  

9 $123,035  $38,822  $161,857   $      (420)  $      (3,287)  $   (67,868) $90,701  

10 $182,300  $57,300  $239,600   $   (3,157)  $    (53,676)  $     18,899  $204,823  

11 $32,600  $11,050  $43,650   $      (925)  $    (15,726)  $       2,391  $30,316 

12 $91,000  $25,100  $116,100   $   (7,212)  $  (122,608)  $               -   $     (6,508) 

13 $86,360  $29,800  $116,160   $              -   $                 -   $               -   $  116,160  

14 $75,000  $23,550  $98,550   $   (2,700)  $    (75,653)  $   (12,417)  $     10,480  

Total $1,750,987  $550,903  $2,301,889  ($24,516) ($397,687) ($305,166) $1,599,037  

 
5.2.4.16 Matrix Evaluation of WWTP Upgrades 

 
TABLE 5.2.4.16.1 

EVALUATION OF WWTP PROJECTS 
 

No Criteria 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1 Flexibility 2 4 4 3 3 5 5 4 4 3 4 5 4 3 
2 Reliability  4 5 5 5 5 5 5 5 5 5 5 5 3 2 
3 Operability 3 5 5 5 5 5 5 5 5 5 5 5 2 2 
4 Ability to Construct 4 4 4 4 4 3 3 4 4 3 5 2 2 1 
5 Energy Use 1 4 4 3 5 5 5 4 4 5 5 5 1 2 
6 Environmental Factors 4 3 3 3 4 3 3 3 3 4 5 4 2 3 
7 Community Impact 4 4 4 3 5 3 3 4 4 3 4 4 2 2 
8 Expandability 1 1 1 1 1 3 3 1 1 1 1 3 3 1 
9 Regulatory Compliance 3 3 3 3 3 3 3 3 3 3 4 4 3 2 

  Total 26 33 33 30 35 35 35 33 33 32 38 37 22 18 
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This section summarizes the selected wastewater collection system, pump station, and treatment 
alternatives and steps that should be taken to implement the selected projects. These projects correct 
current deficiencies and extend the useful life of the collection system, pump stations and WWTP by 
reducing peak flows, improving reliability, providing durable systems, and reducing ongoing operations 
and maintenance costs. Ultimately implementation of these projects facilitates the ongoing compliance 
with the NPDES permit. 
 
6.1 Collection System 
 
It is recommended that additional inflow and infiltration (I/I) investigation and construction projects be 
pursued in order to decrease the peak I/I flowing into the collection system.  This will allow for capacity 
management and a more efficient operation of the WWTP improvements. The recommended plan is in 
two parts: 1) continue collection system evaluation; and 2) complete I/I repair projects. Annual operation 
and maintenance costs are anticipated to be absorbed into the City’s existing enterprise budget and will 
potentially reduce this cost.  
 
Continue to identify and correct inflow and infiltration in the existing system as follows: 
 

1. The City should institute a video inspection program for the entire collection system over 
a five-year period (20% per year) and continue to repeat the program in five-year periods. 

 
2. Serious maintenance and repair issues should be identified in the I/I inspection program 

and should be corrected as funding sources become available.  
 
6.1.1  Priority 1 - I/I Repairs 
 
The Priority One I/I projects were identified in Section 4. This alternative includes repair of two catch basins, 
repair of 17 leaking manholes, further investigation and performance of appropriate point repairs within 3,000 
specific feet of pipeline (leaking greater than 26 gpm between manholes), repair of 67 identified leaking 
cleanouts. Annual operation and maintenance costs are anticipated to be absorbed into the City’s existing 
sewer enterprise budget. The total estimated project cost is $558,217. 

 
6.1.2  Priority 2 - City I/I Repairs 
 
Following completion of Priority One repairs, it is recommended that Priority Two I/I repairs commence. 
These repairs include repair of two plugged house vents, and removal of five roof drain connections, 
further investigation and performance of  appropriate point repairs within 4,000 specific feet of pipeline 
(leaking greater than 16 gpm between manholes), and repair of 33 leaking laterals. Annual operation and 
maintenance costs are anticipated to be absorbed into the City’s existing sewer enterprise budget. The 
total estimated project cost for this project is $512,839.  
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6.1.3  Priority 1 - Lone Ranch and Harbor Sanitary District Improvements 
 
The highest priority is Project 1 consisting of one 18-inch relief interceptor beginning at the intersection 
of Oak Street and Highway 101 and ending at the wastewater treatment plant. Due to pump station 
upsizing by the Harbor Sewer District, the existing line is nearly at full capacity whenever their pump 
station discharges.   The remaining five out of six projects provide conveyance capacity for development 
to occur in the northern portion of Brooking’s service area. These include segments of new gravity sewer 
and new force main as well as upsized gravity sewer line replacements to provide adequate capacity.  The 
improvements also include provision for a new pump station at Taylor Creek.  Completion of gravity 
sewer replacing force main under Project 6 will permit the decommissioning of the very old Mill Beach 
Lift Station. Total project costs are estimated to be $4,107,660 with the annual O&M cost decrease of 
$10,723 per year.  
 
6.1.4  Priority 2 - Sewer Main Replacements or Rehabilitation 

These projects include replacement of defective and undersized sewer pipelines which are generally in the 
older portion of Brookings. These 17 projects listed in Section 4, address I/I reduction, potential pipeline 
failure, and capacity issues.  Total project costs are estimated to be $3,948,390 with annual O&M cost 
decreased by $2,870 per year. These projects were listed in the previous facility plan and have not yet 
been addressed.  The City should pursue completing rehabilitation work where applicable, for older 
concrete sewer line before they completely fail causing more expensive conventional replacement. 

6.2 Pump Station Recommendations 
 
Pump Station repairs and improvements are prioritized within three groups. 
 
6.2.1 Priority 1 - Pump Station Repairs  

These repairs are considered most urgent. The repairs consist primarily of replacement of those 
deteriorated guide rail systems, elimination of underground fuel storage tanks and replacement with above 
ground tanks to comply with current regulations, and electrical repairs, improvements, and monitoring 
associated with corrosion and water damage.  These repairs address six pump stations. The estimated 
project costs are estimated to be $167,680 Operations and maintenance costs are estimated to be 
decreased annually by $2,040. 
 
6.2.2  Priority 2 - Pump Station Repairs  

These repairs are considered less urgent, but will inevitably need to be addressed. They consist in large 
part of provision for replacement over the next 20 years of critical pump station equipment which is 
reaching the end of its service life, and will otherwise fail.  The projects also address improved energy 
efficiency. In other cases, the recommended repairs include restoration of influent pipeline integrity into 
the wet well which will contribute to I/I reduction. The estimated project costs are estimated to be 
$175,800. Operations and maintenance costs are estimated to be decreased annually by $7,040. 
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6.2.3  Priority 3 - Pump Station Repairs  
 
These repairs are considered less urgent than Priority One or Two.  They consist in large part of further 
replacement of pump station equipment which is approaching the end of its service life and, if not 
replaced, would increase maintenance costs in the next 20 years. Included are portable generators and 
washing equipment to improve operations. The projects also address improved energy efficiency. The 
project costs are estimated to be $370,000. Operations and maintenance costs are estimated to decrease 
annually by $1,606. 
 
6.3 WWTP Recommendations 
 
Multiple deficiencies existing throughout the wastewater treatment plant which, if not addressed, will 
affect maintenance efforts and longevity of the treatment plant. Corrosion protection, equipment upgrades 
and changes in process systems will reduce maintenance, improve performance and extend the useful life 
of the plant. 
 
6.3.1  Project 1 - Coating and Corrosion Control Project 
   
Establish a program to repair all corrosion issues over a five-year period. This work would include:  
cleaning and coating accessible appurtenances; replacing accessible appurtenances (support brackets, 
electrical boxes) with PVC or stainless steel; and coating surfaces and bolts in treatment process tanks. 
Total initial project costs for this alternative are estimated at $120,400. It is anticipated that during the 20- 
year planning period, additional contracted painting and coating project costs would have present worth 
of $23,587. Annual estimated O&M costs to properly maintain the coatings is $3,150.  
  
6.3.2  Project 2 - Headworks – Replace Mechanical Bar Screen, Immediate   
 
One of the two mechanical bar screens is so deteriorated that it has been difficult to keep in operation.  
Parts are also becoming difficult to obtain due to obsolesce.   The non-functioning bar screen would be 
replaced with a new unit. Total capital costs for this alternative are estimated at $217,150. Annual O&M 
is estimated to be reduced by $1,400. 
  
6.3.3  Project 3 - Headworks – Replace Mechanical Bar Screen, Classifier and 
 Degritter, Ten Years   
 
The other existing mechanical bar screen is anticipated to require replacement in ten years as are the 
classifier and degritter. Total capital costs for this alternative are estimated at $365,820 (present worth). 
Annual O&M costs are estimated to be reduced by $1,400 beginning with the replacement.  

 
6.3.4  Project 4 - Primary Clarifier Rehabilitation, Ten Years   
 
The chains, gears, motors and flights are reaching or have reached the end of their estimated service lives.  
This alternative provides for replacement or overhaul of these items at Year 10 of the planning period.  
The estimated project cost is $193,669 (present worth).  Annual O&M is estimated to be reduced by $420 
beginning with the replacements. 
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6.3.5  Project 5 - Trickling Filter Rehabilitation, Immediate    
 
The concrete walls of the trickling filter need repair.  The distributor seal requires replacement. One of the 
odor control blowers should be replaced with a modern speed controllable blower.  In addition, a new 
bypass line with a magnetic flow meter should be installed. Total capital costs for this alternative are 
estimated at $265,550. Annual O&M is estimated to be reduced by $3.879. 
 
6.3.6  Project 6 - Re-aeration System Rehabilitation, Immediate  
 
The blower building should be repaired; repairs include replacement of louvers, doors, waterproofing of 
masonry walls, removal of the non-functional air conditioner and roof repair.  The leaking basin gates 
should be repaired. One of the older blowers should also be replaced with a newer, more efficient VFD 
speed-controllable one.  Total capital costs for this alternative are estimated at $119,320. Annual O&M is 
estimated to be reduced by $2,866. 
 
6.3.7  Project 7 - Re-aeration System Rehabilitation, Ten Years  
 
Another older oversized blower should be replaced with a newer, smaller, more efficient VFD speed- 
controlled type in ten years. Total capital costs for this alternative are estimated at $68,838 (present 
worth). Annual O&M is estimated to be reduced by $2,866 beginning with the replacement.  
 
6.3.8  Project 8 - Secondary Clarifier, WAS, RAS, and Scum Pumps, Five Years   
 
Repair the sludge scraper mechanism for the older basin.  Repair or replace the drive and replace the FRP 
weirs and baffles.  Replace a WAS pump and an existing two-speed RAS pump with variable speed 
pump. Total capital costs for this alternative are estimated at $175,226 (present worth). Annual O&M is 
estimated to be reduced by $420 beginning with the replacement.  
 
6.3.9 Project 9 - Secondary Clarifier, WAS, RAS, and Scum Pumps, Ten Years  
 
It is anticipated that the same repairs recommended for the older secondary clarifier under Project 8 will 
be required for the newer clarifier in ten years. Total capital costs for this alternative are estimated at 
$161,857 (present worth). Annual O&M is estimated to be reduced by $420 beginning with the 
replacement.  
 
6.3.10 Project 10 - UV System Replacement, Immediate 
 
Replace existing UV disinfection unit with a new high intensity UV system, and add a flash mixer to 
break up particles and provide better UV exposure.  Total capital costs for this alternative are estimated at 
$239,600. Annual O&M is estimated to be reduced by $3,157. 
 
6.3.11 Project 11 - Replace Digester Burner  
 
Replacement of this assembly is required to maintain reliable and efficient operation.  The replacement 
will allow tie-in with the plants future SCADA improvements.  Total capital costs for this alternative are 
estimated at 43,650. Annual O&M is estimated to be reduced by $925. 
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6.3.12 Project 12 - Modify Digest Operation Level, Immediate   
 
Perform piping and overflow modifications to the piping in the digester to operate four feet lower than the 
current level. This will provide a significant amount of methane gas storage which will reduce and 
possibly eliminate the need to burn diesel fuel for boiler heating. This project must be in conjunction with 
Project 13 following. Total capital costs for this alternative are estimated at $39,540. Annual O&M is 
estimated to be reduced by $7,212. 
 
6.3.13 Project 13 - Sludge Storage Tanks 2 and 3 Temporary Conversion to 
 Digesters, Immediate  
 
Temporarily modify existing Sludge Storage Tanks No. 1 and 2 to provide digestion while the digester is 
emptied, cleaned and modified as per Project 12 above. Total capital costs for this alternative are 
estimated at $116,160. There is no annual O&M, this alternative being temporary.  
 
 
6.3.14 Project 14 - Sludge Storage Tank 3 Improvements, Immediate  
 
The existing blower used to mix and aerate the sludge in this storage tank is not energy efficient and is 
old.  Replacement of this unit with a speed controllable and more efficient blower will reduce O&M 
costs. 

6.4 Project Cost Summary 
 
The estimated total project costs (direct and indirect construction costs) are summarized in Table 6.4.1. 
Each line item includes design, permitting, bidding, direct construction cost, contingencies, funding 
administration, contract administration, and other miscellaneous cost. 
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TABLE 6.4.1  
SUMMARY OF RECOMMENDED PROJECTS 

  

PROJECT NAMES 
PROJECT 

COSTS 
Infiltration/Inflow Repairs   

Priority One I/I Repairs $558,217  
Priority Two I/I Repairs $512,839  

Total I/I Repairs $1,071,056  
Harbor/Lone Ranch Priority One Improvements   

Oak, Hemlock, Railroad, & Wharf, 18" Sewer - Project 1 $1,102,850 

Rowland Lane to Mill Beach Road, 24" Sewer - Project 2 $724,010 

Crissy Circle to Moore Street, 21" Sewer - Project 3 $441,820 

Taylor Creek Pump Station - Project 4 $627,810 

Hwy 101 Carpenterville Rd to Park View Dr., 8" FM - Project 5 $703,620 

Mill Beach Road to WWTP, 24" Sewer - Project 6 $507,550 

Total Collection System Priority One Improvements $4,107,660 
Sewer Main Replacements/Rehabilitation Priority Two   

Moore Street, 8" Sewer - Project 9 $248,110  
Collins Street, 8" Sewer - Project 10 $137,670  

Fifield Street to Mill Beach Road, 8" Sewer - Project 11 $340,210  
Chetco Lane, 8" Sewer - Project 12 $196,780  

Fern Avenue, 10" Sewer - Project 13 $198,440  
Pioneer Road, 8" Sewer - Project 14 $197,640  

Old County Rd., Pacific Ave. to Mendy St., 8" Sewer - Project 15 $204,760  
Art Street, 8" Sewer - Project 16 $107,060  

Pacific Avenue, Art ST. to Pioneer Rd., 8" Sewer - Project17 $172,640  
Fir Street to Azalea park Road, 8" Sewer - Project18 $241,570  

Fir Street, 8" Sewer - Project 19 $229,830  
Oak St. & Pacific Ave. to Pioneer Rd, 15" Sewer - Project 20 $344,388  

Spruce Street Near Linden Lane, 8" Sewer - Project 21 $113,562  
Spruce Street to Woodland Court, 8" Sewer - Project 22 $284,650  

Alder Street, 8" Sewer - Project 23 $260,980  
Del Norte Lane, 8" Sewer - Project 24 $194,180  

Hwy 101 5th & Elk to 12" Sew., 10" & 15" Sewer - Project 25 $475,920  
Total Collection System Priority Two Replacements $3,948,390  
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TABLE 6.4.1 – Cont. 
SUMMARY OF RECOMMENDED PROJECTS 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.5 Permits 
 
Environmentally related permits (biological, wetlands or floodplain) will most likely not be required. 
Oregon DEQ approval is required for construction, installation, or modification of projects involving 
disposal systems, treatment works, and sewerage systems. An erosion and sediment control permit may 
also be required.  Notify the State Historic Preservation Office (SHPO) of any potential for disturbing 
native soils.    

6.6 Project Schedule 
 
The following is a project schedule identifying the key activities and approximate implementation dates 
for the pump station projects.   
 
 
 
 
 
 
 

PROJECT NAMES 
PROJECT 

COSTS 
Pump Station Improvements   

Priority One Pump Station Repairs $167,680  

Priority Two Pump Station Repairs $175,800  

Priority Three Pump Station Repairs $370,000  

Total Pump Station Improvements $713,480  
WWTP Rehabilitation   

Plant Coatings $120,400  

Replace Mechanical Bar Screen, Immediate $217,150  

Replace Mechanical Bar Screen, Degritter & Classifier, 10 Yr.  $365,820  

Primary Clarifier Rehab., 10 Yr. $193,669  

Trickling Filter Rehab., Immediate $265,550  

Reaeration System Rehab., Immediate $119,320  

Reaeration System Rehab., 10 Yr. $68,838  

Secondary Clarifier, WAS, RAS, Scum, 5 Yr. $175,226  

Secondary Clarifier, WAS, RAS, Scum, 10 Yr. $161,857  

UV System Replacement, Immediate $239,600  

Replace Digester Burner $43,650  

Modify Digest Operation Level $116,100  

Sludge Storage Tank 2 & 3 Temp Convert to Digest $116,160  

SST#3 Blower Replacement $98,550  

Total WWTP Rehabilitation $2,301,889  
All Categories Total $12,142,475 
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Project Schedule 
 

 Facilities Plan completed   November 2015 
 Facilities Plan approved by Council December 2015  
 DEQ approval of facilities plan (required if  CWSRF utilized)  March 2016 
 Secure Funding for improvements (Including:  Predesign Report, 
              WWTP Environmental Report, WWTP Geotechnical Report) July 2016  
 Start Project Development (Kick-off Meeting) September 2016 

◦ Site Surveys and Locates November 2016 
◦ Predesign Report submittal January 2017 
◦ DEQ approval of Predesign Report March 2016 
◦ Attend One-Stop Meeting and secure construction funding April 2017 
◦ DEQ approval of Environmental Report (if required) June 2017 
◦ Design of project July 2017 
◦ DEQ approval of plans December 2017 
◦ Advertise for bids January 2018 
◦ Improvement construction March 2017 – December  2018 
◦ Facility commissioning December  2018 
◦ Performance Evaluation December 2018 – December 2019 

6.7 Annual Operating Budget. 
 
Yearly operational and maintenance costs for the collection system and WWTP will remain largely 
unchanged. Refer to Section 2.4 for the financial status and budget information. 
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Most communities are unable to finance major infrastructure improvements without some form of 
governmental funding assistance such as low-interest loans or grants.  In this section, a number of major 
federal and state funding programs and local funding mechanisms appropriate for the recommended 
improvements are discussed.   
 
7.1 Grant and Loan Programs 
 
Some level of outside funding assistance in the form of grants or low-interest loans may be necessary to 
make the proposed improvement projects affordable for the City of Brookings and its citizens.  The 
amount and types of outside funding will dictate the amount of local funding that the City must secure.  In 
evaluating grant and local programs, the major objective is to select a program, or a combination of 
programs, which are most applicable and available for the intended project. 
 
A brief description of the major federal and state funding programs that are typically utilized to assist 
qualifying communities in the financing of infrastructure improvement programs is given below.  Each of 
the government assistance programs has particular prerequisites and requirements.  These assistance 
programs promote such goals as aiding economic development, benefiting areas of low to moderate 
income families, and providing for specific community improvement projects.  With each program having 
its specific requirements, not all communities or projects may qualify for each of these programs.  
  
Economic Development Administration (EDA) Public Works Grant Program   
 
The EDA Public Works Grant Program, administered by the U.S. Department of Commerce, is aimed at 
projects which directly create permanent jobs or remove impediments to job creation in the project area.  
Thus, to be eligible for this grant, a community must be able to demonstrate the potential to create jobs from 
the project. Potential job creation is assessed with a survey of businesses to demonstrate the prospective 
number of jobs that might be created if the proposed project were completed.   
 
Proposed projects must be located within an EDA-designated Economic Development District.  Priority 
consideration is given to projects that improve opportunities for the establishment or expansion of 
industry and create or retain private sector jobs in both the near-term and the long-term. Communities that 
can demonstrate that the existing system is at capacity (i.e. moratorium on new connections) have a 
greater chance of being awarded this type of grant.  EDA grants are usually in the range of 50 to 80 
percent of the project cost; therefore some type of local funding is also required. Grants typically do not 
exceed one million dollars. 
 
Water and Waste Disposal Loans and Grants (Rural Development) 
 
The Rural Development Administration (Rural Development) manages the loans and grants for 
wastewater programs that used to be overseen by the Farmers Home Administration.  The Rural Utilities 
Service (RUS) is one of three entities that comprise the USDA’s Rural Development mission area.  The 
RUS supports various programs that provide financial and technical assistance for development and 
operation of safe and affordable water supply systems and sewer and other forms of waste disposal 
facilities. 
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Rural Development has the authority to make loans to public bodies and non-profit corporations to 
construct or improve essential community facilities.  Grants are also available to applicants who meet the 
Median Household Income (MHI) requirements.  Eligible applicants must have a population of less than 
10,000.  Priority is given to public entities in areas smaller than 5,500 people to restore a deteriorating 
water supply, or to improve, enlarge, or modify a water facility and/or inadequate waste facility.  
Preference is given to requests that involve the merging of small facilities and those serving low-income 
communities. 
 
In addition, borrowers must meet the following stipulations: 
 

 Be unable to obtain needed funds from other sources at reasonable rates and terms. 
 
 Have legal capacity to borrow and repay loans, to pledge security for loans, and to operate and 

maintain the facilities or services. 
 

 Be financially sound and able to manage the facility effectively. 
 
 Have financially sound facility based on taxes, assessments, revenues, fees, or other satisfactory 

sources of income to pay all facility costs including operation and maintenance, and ability to 
retire the indebtedness and to maintain a reserve. 

 
 Water and waste disposal systems must be consistent with any development plans of state, multi-

jurisdictional area, county, or municipality in which the proposed project is located.  All facilities 
must comply with federal, state, and local laws including those concerned with zoning 
regulations, health and sanitation standards, and the control of water pollution. 

 
Loan and grant funds may be used for the following types of improvements: 
 

 Construct, repair, improve, expand, or otherwise modify waste collection, pumping, treatment, or 
other disposal facilities.  Facilities to be financed may include such items as sewer lines, 
treatment plants (including stabilization ponds), storm sewer facilities, sanitary landfills, 
incinerators, and necessary equipment. 

 
 Legal and engineering costs connected with the development of facilities. 

 
 Other costs related to the development of the facility, including the acquisition of rights-of-way 

and easements, and the relocation of roads and utilities. 
 

 Finance facilities in conjunction with funds from other agencies or those provided by the 
applicant. 

 
Interim commercial financing will normally be used during construction and Rural Development funds 
will be available when the project is completed.  If interim financing is not available or if the project cost 
is less than $50,000, multiple advances of Rural Development funds may be made as construction 
progresses. 
 
The maximum term on all loans is 40 years.  However, no repayment period will exceed any statutory 
limitation on the organization's borrowing authority, nor the useful life of the improvement of the facility 
to be financed.  Interest rates are set quarterly and are based on current market yields for municipal 
obligations.  Current interest rates may be obtained from any Rural Development office. 



CITY OF BROOKINGS    SECTION 7 
Wastewater Facilities Plan  Financing 

 

The Dyer Partnership Engineers & Planners, Inc.  7-3 

The following rates currently apply for the Rural Development program: 
 

Market rate.  Those applicants whose Median Household Income (MHI) in the service area is 
more than the $41,230 (Oregon non-metropolitan MHI) pay the market rate. The market rate is 
currently 3.375%. 
 
Intermediate rate.  The intermediate rate is paid by those applicants whose MHI of the service 
area is less than $41,230 but greater than $32,984.  The intermediate rate is currently 2.75%. 
 
Poverty line rate.  Those applicants whose MHI of the service area is below $32,984 (80% of 
the non-metropolitan MHI) pay the lowest rate.  Improvements must also be to correct a 
regulatory violation or health risk issue to qualify for this lowest rate.  The current poverty line 
rate is 2.0%. 
 

Maximum grant amounts, based on MHI, are provided in Table 7.1.1.  The grants are calculated on the 
basis of eligible costs that do not include the costs attributable to reserve capacity or interim financing.  In 
addition, grant funds cannot be used to reduce total user costs below that of comparable communities 
funded by RUS.  Currently, RUS will not provide grant funding if the total of operation, maintenance 
costs, and debt servicing for a community is under the threshold of $43 per EDU per month. 
 

TABLE 7.1.1 
MAXIMUM RURAL DEVELOPMENT GRANT FUNDS  

BASED ON MEDIAN HOUSEHOLD INCOME 
 

Median Household  
Income (MHI) 

 
Maximum Grant (a) 

 
Interest Rate (b) 

<$32,984 75% 2.0% 

$32,984 - $41,230 45%     2.627% 

>$41,230  0%     3.375% 
    (a) MHI<32,984 may be considered for a grant up to 75% of  
       eligible project cost if the project is needed to alleviate  
       a health or sanitary problem. 
    (b) Rates are current as of this quarter.  
 
The 2009-2013 American Community Survey lists Brookings as having an MHI of $43,389.  At this 
MHI, the City is not eligible for a grant.  The City may be eligible for a RUS loan at a loan rate of 
3.375%.  However, this rate is dependent on the existence of a documented regulatory violation or health 
risk.   
 

There are other restrictions and requirements associated with these loans and grants.  If the City becomes 
eligible for grant assistance, the grant will apply only to eligible project costs.  Additionally, grant funds 
are only available after the City has incurred long-term debt resulting in an annual debt service obligation 
equal to 0.5% of the MHI.  In addition, an annual funding allocation limits the Rural Development funds.  
To receive a Rural Development loan, the City must secure bonding authority, usually in the form of 
general obligation or revenue bonds. 
 
Applications for financial assistance are made at area offices of Rural Development.  For additional 
information on Rural Development loans and grant programs, call 541-673-0136 or visit the RUS website 
at http://www.rurdev.usda.gov/UWEP_HomePage.hmtl.  The Oregon Rural Development website is 
http://www.rurdev.usda.gov/OR_Home.html.  
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Technical Assistance and Training Grants (TAT) 
 
Available through the USDA Rural Utilities Service (RUS) as part of water and waste disposal programs, 
TAT grants are intended to provide technical assistance and training to associations on a wide range of 
issues relating to the delivery of water and waste disposal services. 
 
Rural communities with populations of less than 10,000 persons are eligible, along with private, nonprofit 
organizations that have been granted tax-exempt status by the IRS.  
 
TAT funds may be used for the following activities: 
 

 Identify and evaluate solutions to water and/or waste-related problems of associations in rural 
areas. 

 
 Assist entities with preparation of applications for water and waste disposal loans and grants. 
 
 Provide training to association personnel in order to improve the management, operation and 

maintenance of water and/or waste disposal facilities. 
 
 Pay expenses related to providing the technical assistance and/or training. 

 
Grants may be made for up to 100% of the eligible project costs. Applications are filed with any USDA 
Rural Development office. For additional information on Rural Development loans and grant programs, 
call 541-673-0136 or visit the RUS website at http://www.rurdev.usda.gov/UWP-wwtat.htm. 
 
(Oregon) Community Development Block Grant (CDBG) Program   

The Community Development  Block Grant Program section of the Infrastructure Finance Authority 
(IFA) administers the CDBG Program.  Grants and technical assistance are available to develop livable 
urban communities for persons of low and moderate incomes by expanding economic opportunities and 
providing housing and suitable living environments. 
 
Non-metropolitan cities and counties in rural Oregon can apply for and receive grants. Oregon tribes, 
urban cities (Ashland, Bend, Corvallis, Eugene, Gresham, Hillsboro, Medford, Portland, Salem and 
Springfield) and counties (Clackamas, Multnomah, Washington) receive funds directly from HUD. 
 
All projects must meet one of three national objectives: 
 

1. The proposed activities must benefit low and moderate income individuals. 
2. The activities must aid in the prevention or elimination of slums or blight. 
3. There must be an urgent need that poses a serious and immediate threat to the health or welfare of 

the community. 
 

Funding amounts are based on: 
 

 The applicant’s need 
 The availability of funds 
 Other restrictions defined in the program’s guidelines 
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The following are the maximum grants possible for any individual project, by category: 
 

 Economic Development:  $750,000 
 Microenterprise:  $100,000 
 Public Works  

o Water and Wastewater Improvements: $3,000,000 except preliminary/engineering planning 
grants:  $150,000 

o Downtown Revitalization:  $400,000 
o Off-site Infrastructure:  $225,000 

 Community/Public Facilities:  $1,500,000 
 Community Capacity/Technical Assistance: no specific per-award-limit but limited overall funds 
 Emergency Grants:  $500,000 
 Regional Housing Rehabilitation:  $400,000 
 Emergency Projects:  $500,000 

 
For additional information on the CDBG programs, call 866-467-3466 or visit the IFA website at 
http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Community-
Development-Project/Community-Development-Block-Grant/. 
 
Oregon Special Public Works Fund   
 

The Special Public Works Fund (SPWF) provides funds for publically owned facilities that support 
economic and community development in Oregon. Special Public Works Funds provide funding for  
construction and/or improvement of infrastructure needed to support industrial, manufacturing and certain 
types of commercial development. Funds are available to public entities for: 
 

 Planning 
 Designing 
 Purchasing 
 Improving and constructing publically owned facilities  
 Replacing publically owned essential community facilities 
 Emergency projects as a result of a disaster 

 
Public agencies that are eligible to apply for funding are:  
 

 Cities 
 Counties 
 County service districts (organized under ORS Chapter 451) 
 Tribal councils 
 Ports 
 Districts as defined in ORS 198.010 
 Airport districts (ORS 838) 

 
Facilities and infrastructure projects that are eligible for funding are: 
 

 Airport facilities 
 Buildings and associated equipment 
 Restoration of environmental conditions on publically owned industrial lands 
 Port facilities, wharves and docks 
 The purchase of land, rights-of-way and easements necessary for a public facility 
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 Telecommunications facilities 
 Railroads 
 Roadways and bridges 
 Solid waste disposal sites 
 Storm drainage systems 
 Wastewater systems 
 Water systems 
 

Loans 
Loans for development (construction) projects range from less than $100,000 to $10 million. The 
Infrastructure Finance Authority offers very attractive interest rates that reflect tax-exempt market rates 
for highly qualified borrowers. Initial loan terms can be up to 25 years or the useful life of the project, 
whichever is less. 
 
Grants 
Grants are available for construction projects that create or retain trade-sector jobs. They are limited to 
$500,000 or 85 percent of the project cost, whichever is less, and are based on up to $5,000 per eligible 
job created or retained. 
 
Limited grants are available to plan industrial site development for publically-owned sites and for 
feasibility studies.  
 
For additional information on IFA programs, call 1-503-986-0123 or visit the IFA website at 
http://www.orinfrastructure.org/Learn-About-Infrastructure-Programs/Interested-in-a-Community-
Development-Project/Special-Public-Works-Fund/. 
  
Water/Wastewater Financing Program   
 
Water/wastewater financing is available for construction and/or improvement of water and wastewater 
systems to meet state and federal standards. This loan program funds the design and construction of 
public infrastructure needed to ensure compliance with the Clean Water Act. 
 
The public entities that are eligible to apply for the program are: 
 

 Cities 
 Counties 
 County service districts (organized under ORS Chapter 451) 
 Tribal councils 
 Ports 
 Special districts as defined in ORS 198.010 

 
The proposed project must be owned and operated by a public entity as listed above. Allowable funded 
project activities may include:  
 

 Reasonable costs for construction improvement or expansion of drinking water system, 
wastewater system or storm water system 

 Water source, treatment, storage and distribution 
 Wastewater collection, treatment and disposal facilities, storm water system 
 Purchase of rights-of-way and easements necessary for construction 
 Design and construction engineering 
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 Planning/technical assistance for small communities 
 

To be eligible for funding: 
 

 A system must have received, or is likely to soon receive, a Notice of Non-Compliance by the 
appropriate regulatory agency or is for a facility plan or study required by a regulatory agency. 
 

 A registered Professional Engineer will be responsible for the design and construction of the 
project. 

 
Funding and Uses 
Loan and grant amounts are determined by a financial analysis of the applicant's ability to afford a loan 
(debt capacity, repayment sources and other factors). 
 
Loans  
Program guidelines, project administration, loan terms and interest rates are similar to the Special Public 
Works Fund program. The maximum loan term is 25 years or the useful life of the infrastructure financed, 
whichever is less. The maximum loan amount is $10 million per project through a combination of direct 
and/or bond funded loans. Recently IFA is offering lower, reduced interest rates for municipalities whose 
household income is less than the statewide median income. The current terms of this loan are for 25 
years at 1.94 percent interest.   
 
Loans are generally repaid with utility revenues or voter-approved bond issues. A limited tax general 
obligation pledge also may be required. "Creditworthy" borrowers may be funded through the sale of state 
revenue bonds.  
 
Grants  
Grant awards up to $750,000 may be awarded based on a financial review. 
 
An applicant is not eligible for grant funds if the applicant's annual median household income is equal or 
greater than 100 percent of the state average median household income for the same year.  
 
Funding for Technical Assistance 
The Infrastructure Finance Authority offers technical assistance with financing for municipalities with 
populations of less than 15,000. The funds may be used to finance preliminary planning, engineering 
studies and economic investigations. 
  
Technical assistance projects must be in preparation for a construction project that is eligible and meets 
the established criteria.  
 

 Grants up to $20,000 may be awarded per project. 
 Loans up to $50,000 may be awarded per project. 

 
Interested applicants should contact the Oregon Business Development Department (OBDD) prior to 
submitting an application.  Applications are accepted year-round.  For additional information on this IFA 
program, call 503-986-0123 or visit the IFA website at  http://www.orinfrastructure.org/Learn-About-
Infrastructure-Programs/Interested-in-a-Water-or-Wastewater-Improvement-Project/water-wastewater-
financing/. 
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Department of Environmental Quality, Clean Water State Revolving Fund 
(CWSRF)   
 
The Clean Water State Revolving Fund loan program is administered by DEQ and provides low-cost 
loans for the planning, design or construction of various projects that prevent or mitigate water pollution. 
The Oregon Department of Environmental Quality administers the program. Eligible agencies include 
Indian tribal governments, cities, counties, sanitary districts, soil and water conservation districts, 
irrigation districts, various special districts and certain intergovernmental entities. 
 
Six different types of loans are available within the program, including loans for planning, design, 
construction, emergencies, urgent repairs and local community projects. A portion of the fund is reserved 
for small communities, planning or green projects.  
 
Interest rates for the loan program change quarterly based on a percentage of the national municipal bond 
rate. Those percentages vary from 25 percent to 65 percent of the bond rate. For example, with a quarterly 
bond rate of 4.1 percent, CWSRF interest rates range from 1.0 percent to 2.7 percent depending on the 
length of the loan repayment period. 
 
Current CWSRF interest rates range from just over 1% to 2.63%, depending on the terms of the loans.  
Different interest rates and other financial requirements apply to different loans.  Rates are adjusted 
quarterly, based on the average Bond Buyer Rates of the previous quarter as published by the Federal 
Reserve.  When a loan is signed, the interest rate is fixed for the life of the loan.  Below are 2013 first- 
quarter interest rates for small communities with less than statewide MHI. 
 

TABLE 7.1.2 
CWSRF INTEREST RATES 

 

Loan Type Repayment Term Annual Interest Rate 
Planning 5 years 0.94% 
Design/Construction 5 years 0.94% 
Design/Construction 10 years 2.06% 
Design/Construction 15 years 2.25% 
Design/Construction 30 years                 2.39% 

 
All eligible proposed projects are ranked based on their application information.  Points are assigned based on 
specific ranking criteria, which include: 1) the anticipated benefit for water quality or public health; 2) 
potential water quality or public health consequences of not funding the project; and 3) other considerations 
such as education and outreach.  The DEQ website lists detailed ranking criteria. 
 
The Intended Use Plan is one part of Oregon's annual SRF capitalization grant application.  This plan 
includes lists of eligible projects ranked in priority order. Projects which are allocated funds are placed on the 
Funded List.  Unfunded projects are placed on the Planning List to receive funds if any of the Funded List 
projects do not complete the loan process.  Projects identified on the Funded List from prior years which have 
not been initiated are placed on a Supplemental List. 
 
Obtaining SRF funding requires the submission of an application, preparation of an environmental 
report on the project, a land use compatibility statement from a county planning official, and a copy 
of the user charge system. There are additional requirements depending on the nature of the project. 
An applicant needs to contact a DEQ Project Officer to discuss the project and find out what is 
required.  
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For additional information on this and other DEQ programs, call 800-452-4011 or visit the DEQ website 
at http://www.deq.state.or.us/wq/loans/loans.htm. 
 
Oregon Department of Energy, Small Scale Energy Loan Program (SELP) 
 
The SELP program offers loans to projects whose purpose is to promote energy conservation and 
renewable energy resource development.  Eligible applicants include cities, counties, special districts, 
individuals, and non-profit groups.  Loans will cover up to 100% of construction costs, including 
engineering, fees, and studies.  The finished project must at least break even in power costs. 
 
The program offers low-interest loans for projects that: 
 

 Conserve natural gas, electricity, oil, or other source of energy 
 

 Produce energy from renewable resources such as water, wind, geothermal, solar, biomass, waste 
materials or waste heat 
 

 Use recycled materials to create products 
 
Interested parties should contact the Oregon Office of Energy for details. For additional information on 
the Office of Energy programs, call 503-378-4040 or visit the Office of Energy website at 
http://oregon.gov/ENERGY/. 
 
7.2 Local Funding Sources 
 
The amount and type of local funding obligations for infrastructure improvements will depend, in part, on 
the amount of grant funding anticipated and the requirements of potential loan funding.  Local revenue 
sources for capital expenditures include ad valorem taxes, various types of bonds, wastewater service 
charges, connection fees, and system development charges.  Local revenue sources for operating costs 
include ad valorem taxes and wastewater service charges.  The following sections identify those local 
funding sources and financing mechanisms that are most common and appropriate for the improvements 
identified in this study. 
   
General Obligation Bonds 
 
A General Obligation (G.O.) bond is backed by the full faith and credit of the issuer.  For payment of the 
principal and interest on the bond, the issuer may levy ad valorem general property taxes.  Such taxes are 
not needed if revenue from assessments, user charges or other sources are sufficient to cover debt service.   
Oregon Revised Statutes limit the maximum term to 40 years for cities.  Except in the event that Rural 
Development Administration will purchase the bonds, the realistic term for which general obligation 
bonds should be issued is 15 to 20 years.  Under the present economic climate, the lower interest rates 
will be associated with the shorter terms. 
 
Financing of wastewater system improvements by general obligation bonds is usually accomplished by 
the following procedure: 
 

 Determination of the capital costs required for the improvement 
 An election authorizing the sale of general obligation bonds 
 Following voter approval, the bonds are offered for sale 
 The revenue from the bond sale is used to pay the capital costs associated with the projects 
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From a fundraising viewpoint, general obligation bonds are preferable to revenue bonds in matters of 
simplicity and cost of issuance.  Since the bonds are secured by the power to tax, these bonds usually 
command a lower interest rate than other types of bonds.  General obligation bonds lend themselves 
readily to competitive public sale at a reasonable interest rate because of their high degree of security, 
their tax-exempt status, and their general acceptance. 
 
These bonds can be revenue-supported, wherein a portion of the user fee is pledged toward payment of 
the debt service.  Using this method, the need to collect additional property taxes to retire the obligated 
bonds is eliminated.  Such revenue-supported general obligation bonds have most of the advantages of 
revenue bonds, but also maintain the lower interest rate and ready marketability of general obligation 
bonds.  Because the users of the water system pay their share of the debt load based on their water usage 
rates, the share of that debt is distributed in a fair and equitable manner. 
 
Advantages of general obligation bonds over other types of bonds include: 
 

 The laws authorizing general obligation bonds are less restrictive than those governing other 
types of bonds.  
 

 By the levying of taxes, the debt is repaid by all property benefited and not just the system users. 
 

 Taxes paid in the retirement of these bonds are IRS-deductible. 
 
 General obligation bonds offer flexibility to retire the bonds by tax levy and/or user charge 

revenue. 
 
The disadvantage of general obligation bond debt is that it is often added to the debt ratios of the 
underlying municipality, thereby restricting the flexibility of the municipality to issue debt for other 
purposes.  Furthermore, general obligation bonds are normally associated with the financing of facilities 
that benefit an entire community and must be approved by a majority vote, and often necessitate extensive 
public information programs.  A majority vote often requires waiting for a general election in order to 
obtain an adequate voter turnout.  Waiting for a general election may take years, and too often a project 
needs to be undertaken in a much shorter amount of time. 
 
Revenue Bonds 
 
Revenue bonds offer some advantages over general obligation bonds and are becoming a more frequently 
used option.  Revenue bonds are payable solely from charges made for the services provided.  These 
bonds cannot be paid from tax levies or special assessments; their only security is the borrower's promise 
to operate the system in a way that will provide sufficient net revenue to meet the debt service and other 
obligations of the bond issue. 
 
Many communities prefer revenue bonding, as opposed to general obligation bonding, because it insures 
that no tax will be levied.  In addition, debt obligation will be limited to system users since repayment is 
derived from user fees.  Another advantage of revenue bonds is that they do not count against a 
municipality's direct debt, but instead are considered "overlapping debt.” This feature can be a crucial 
advantage for a municipality near its debt limit or for the rating agencies, which consider very closely the 
amount of direct debt when assigning credit ratings.  Revenue bonds also may be used in financing 
projects extending beyond normal municipal boundaries.  These bonds may be supported by a pledge of 
revenues received in any legitimate and ongoing area of operation, within or outside the geographical 
boundaries of the issuer. 



CITY OF BROOKINGS    SECTION 7 
Wastewater Facilities Plan  Financing 

 

The Dyer Partnership Engineers & Planners, Inc.  7-11 

Successful issuance of revenue bonds depends on the bond market evaluation of the revenue pledged.  
Revenue bonds are most commonly retired with revenue from user fees.  Recent legislation has 
eliminated the requirement that the revenues pledged to bond payment have a direct relationship to the 
services financed by revenue bonds.  Revenue bonds may be paid with all or any portion of revenues 
derived by a public body or any other legally available monies.  In addition, if additional security to 
finance revenue bonds is needed, a public body may mortgage grant security and interests in facilities, 
projects, utilities or systems owned or operated by a public body. 
 
Normally, there are no legal limitations on the amount of revenue bonds to be issued, but excessive issue 
amounts are generally unattractive to bond buyers because they represent high investment risks.  In rating 
revenue bonds, buyers consider the economic justification for the project, reputation of the borrower, 
methods and effectiveness for billing and collecting, rate structures, provision for rate increases as needed 
to meet debt service requirements, track record in obtaining rate increases historically, adequacy of 
reserve funds provided in the bond documents, supporting covenants to protect projected revenues, and 
the degree to which forecasts of net revenues are considered sound and economical. 
 
Municipalities may elect to issue revenue bonds for revenue-producing facilities without a vote of the 
electorate (ORS 288.805-288.945).  In this case, certain notice and posting requirements must be met and 
a 60-day waiting period is mandatory.  A petition signed by five percent of the municipality's registered 
voters may cause the issue to be referred to an election. 
 
Capital Construction (Sinking) Fund 
 
Sinking funds are often established by budgeting for a particular construction purpose.  Budgeted 
amounts from each annual budget are carried in a sinking fund until sufficient revenues are available for 
the needed project.  Such funds can also be developed with revenue derived from system development 
charges or serial levies. 
 
The disadvantage of a sinking fund is that it is usually too small to undertake any significant projects.  
Also, setting aside money generated from user fees without a designated and specified need is not 
generally accepted in a municipal budgeting process. 
 
System Development Charges 
 
A system development charge (SDC) is essentially a fee collected as each piece of property is developed, 
and is used to finance the necessary capital improvements and municipal services required by the 
development.  Such a fee can only be used to recover the capital costs of infrastructure.  Operating, 
maintenance, and replacement costs cannot be financed through system development charges. 
   
Two types of charges are permitted under the Oregon Systems Development Charges Act, improvement fees 
and reimbursement fees.  SDCs charged before construction are considered improvement fees and are used to 
finance capital improvements to be constructed.  After construction, SDCs are considered reimbursement fees 
and are collected to recapture the costs associated with capital improvements already constructed or under 
construction. A reimbursement fee represents a charge for utilizing excess capacity in an existing facility paid 
for by others.  The revenue generated by this fee is typically used to pay back existing loans for 
improvements.      
 
Under the Oregon SDC Act, methodologies for deriving improvement and reimbursement fees must be 
documented and available for review by the public.  A capital improvement plan must also be prepared which 
lists the capital improvements that may be funded with improvement fee revenues, and the estimated cost and 
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timing of each improvement.  Thus, revenue from the collection of SDCs can only be used to finance specific 
items listed in a capital improvement plan.  In addition, SDCs cannot be assessed on portions of the project 
paid for with grant funding.  
 
Ad Valorem Taxes 
 
Ad valorem property taxes are often used as a revenue source for utility improvements.  Property taxes 
may be levied on real estate, personal property or both.  Historically, ad valorem taxes were the 
traditional means of obtaining revenue to support all local governmental functions.   
 
A marked advantage of these taxes is the simplicity of the system; it requires no monitoring program for 
developing charges, additional accounting and billing work is minimal, and default on payments is rare.  
In addition, ad valorem taxation provides a means of financing that reaches all property owners that 
benefit from a water system, whether a property is developed or not.  The construction costs for the 
project are shared proportionally among all property owners based on the assessed value of each property. 
 
Ad valorem taxation, however, is less likely to result in individual users paying their proportionate share 
of the costs as compared to their benefits.  Public hearings an election with voter approval would be 
required to implement ad valorem taxation. 
 
User Fees 
 
User fees can be used to retire general obligation bonds, and are commonly the sole source of revenue to 
retire revenue bonds and to finance operation and maintenance.  User fees represent monthly charges of 
all residences, businesses, and other users that are connected to the wastewater system.  These fees are 
established by resolution and may be modified, as needed, to account for increased or decreased operating 
and maintenance costs.  User fees may be based on a metered volume of water consumption and/or on the 
type of user (e.g. residential, commercial, schools etc.). 
 
Assessments   
 
Under special circumstances, the beneficiary of a public works improvement may be assessed for the cost 
of a project.  For example, the City may provide some improvements or services that directly benefit a 
particular development.  The City may choose to assess the industrial or commercial developer to provide 
up-front capital to pay for the administered improvements. 
 
7.3 Financing Strategy 
 
A financing strategy or plan must provide a mechanism to generate capital funds in sufficient amounts to 
pay for the proposed improvements over the relatively short duration in design and construction, 
generally two years.  The financing strategy must also identify the manner in which annual revenue will 
be generated to cover the expense for long-term debt repayment and the on-going operation and 
maintenance of the system. 
 
The objectives of a financial strategy include the following: 
 

 Identify the capital improvement cost for the project and the estimated expense for operation and 
maintenance.  

 
 Evaluate the potential funding sources and select the most viable program.  
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 Determine the availability of outside funding sources and identify the local cost share. 
 
 Determine the cost to system users to finance the local share and the annual cost for operation and 

maintenance. 
 

Project Expenses 
 
Identified in Section 6 were a total of $1,071,056 for Infiltration/Inflow repairs; $4,107,660 for 
Harbor/Lone Ranch sewer improvements; $3,948,390 for needed sewer main replacements or 
rehabilitations;  $713,480 for the pump station projects; and $2,301,889 for the WWTP upgrades capital 
improvement project costs identified in Section 6. These projects together total $12,142,475. The 
identified projects replace or repair existing equipment and facilities, and are expected to reduce the 
annual operations and maintenance costs to the City.   
 
Funding Sources 
 
With any of the proposed funding sources within the financial strategy, the City is advised to confirm 
specific funding amounts with the appropriate funding agencies prior to making local financing 
arrangements.   
 
The City is currently not under a Mutual Agreement and Order (MAO) with DEQ and has no current 
violations.  While a documented health hazard may make the City eligible for grant funding from the 
standpoint of addressing current violations, the current median household income makes it unlikely to 
qualify for Rural Development grants.  It is recommended that the City attend a One-Stop Meeting after 
regulatory approval of the final WWFP in order to assess the funding environment at that time. 
 
Most of the grant programs require that the project address a DEQ issued violation, potential violation or 
order before the project is eligible for funding.   
 
Total charge per EDU is based on the sum of the following: 
 

 Sewer Base Rate: $58.88 
 
 Asset Replace Rate: $3.76 

 
Table 7.3.1 is a potential funding scenario. This scenario shows the various terms associated assuming an 
IFA Grant and a DEQ low-interest loan. Other funding scenarios may be proposed in a One-Stop 
Meeting.     
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TABLE 7.3.1 
POTENTIAL FUNDING SCENARIOS 

 
Project Description  Cost Gap 

Infiltration/Inflow Repairs $1,071,056  
Harbor/Lone Ranch Sewer Improve. $4,107,660  
Sewer Main Replacements/Rehab. $3,948,390  
Pump Station Improvements $713,480  
WWTP Rehabilitation $2,301,889  

Total $12,142,475 $4,296,475 
 
 

 
Loan 

Amount 

Grant or 
Principal 

Forgiveness Years 
Interest 
Rate % 

     
Grant & Loan     
IFA – CDBG/WW $4,975,000 $2,871,000 25 1.54 
DEQ - CWSRF $7,346,000 $500,000 30 1.97 
USDA / IFA – RUS/WW $5,906,000 $1,940,000 40/25 2.875/1.540 
IFA - WW $7,196,000 $650,000 25 1.540 
ALL $3,767,000 $4,079,000 25/30/40 1.540/1.970/2.875 

 
 
User Rates 
 
This discussion will consider the least costly potential alternative. Once the City has determined what 
funding is available, the current rate structure should be revised to determine the actual impact to 
ratepayers.  All grants, loans, existing debts and reserves, and surpluses should be taken into account 
when calculating the final impact to ratepayers. Table 7.3.2 below lists potential funding scenarios. 
 
 

TABLE 7.3.2 
WWTP EXPANSION FUNDING SOURCE USER RATES 

 

Source of Funding 

Current O&M 
and Debt. New Loan Required 
Cost/EDU Cost/EDU Min. Rate 
per Month per Month per Month 

IFA $67.77 $3.69 $71.46 
DEQ $67.77 $5.00 $72.77 
USDA IFA $67.77 $3.90 $71.67 
IFA $67.77 $5.35 $73.11 
ALL $67.77 $2.52 $70.29 

 
User Rates 
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This discussion will consider the least costly potential alternative. Once the City has determined what 
funding is available, the current rate structure should be revised to determine the actual impact to 
ratepayers.  All grants, loans, existing debts and reserves, and surpluses should be taken into account 
when calculating the final impact to ratepayers.  
 
With any of the proposed funding sources within the financial strategy, the City is advised to confirm 
specific funding amounts with the appropriate funding agencies prior to making local financing 
arrangements.  A One-Stop Meeting with funding agencies is recommended as soon as the City has made 
a firm commitment as to schedule and the extent of capital improvements. The total anticipated sewer 
cost per EDU is dependent on the amount of grant funding available.  User rates may vary from $70.29 
per EDU per month to $73.11 per EDU per month. 
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Expiration Date: 2-28-2005 
Permit Number: 10177 3 
File Number: 1129 7 
Page 1 of 21 Pages 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
WASTE DISCHARGE PERMIT 

Department of Environmental Quality 
Western Region - Salem Office 

750 Front St. NE., Suite 120, Salem, OR 97301 
Telephone: (503 ) 378-8240 

Issued pursuant to ORS 468B.050 and The Federal Clean Water Act 

ISSUED TO: 

City of Brookings 
898 Elk Drive 
Brookings, OR 97415 

SOURCES COVERED BY THIS PERMIT: 

Type of Waste 

Treated Wastewater 
Emergency Overflow: 
Pump Station #1, 
Buena Vista 
P.S. #2, Mill Beach 
P.S. #3, Sea Cliff Drive 

.S. #4, Macklyn Cove Drive 
P.S. #5, Dawson Tract #1 
P.S. #6, Dawson Tract #2 
P.S. #7, Dawson Tract #3 
P.S. #8, Dawson Tract #4 
P.S. #9, Dawson Tract #5 
P.S. #10, Beach Avenue 

Outfall 
Number 

001 

002 

003 
004 
005 
006 
007 
008 
009 
010 
011 

Outfall 
Location 

Pacific Ocean R.M. 422.41 

Pacific Ocean R.M. 422.91 

Pacific Ocean, R.M. 422.41 
Chetoo River, R.M. 0.2 
Pacific Ocean, RM. 420.61 
Harris Creek, R.M. 420.61 
Pacific Ocean, R.M. 420.61 
Pacific Ocean, R.M.420.41 
Sly Creek, R.M. 420.41 
Sly Creek, R.M. 420.11 
Pacific Ocean, R.M. 421.41 

FACHJTY TYPE AND LOCATION: 

Trickling Filter/Solids Contact STP 
901 Wharf Street on Chetoo Point 
Brookings, Oregon 

Treatment System Class: m 
Collection System Class: IH 

RECEIVING STREAM INFORMATION: 

Basin: South Coast 
Sub-Basin: Chetco 
Receiving Stream: Pacific Ocean 
Hydro Code: 10=PACI 422.41 
County: Curry 

EPA REFERENCE NO: OR 002035-4 

Issued in response to Application No. 992804 received 11/13/96. 

This permit is issued based on the land use findings in the permit record. 

Oary Messer/western Region Water Quality Manager 
\t,vt 

"Date 
i.-wrc 

Until this pennit expires or is modified or revoked, the permittee is authorized to construct, install, modify, or operate a 
wastewater collection , treaUnent , contro l an d disposa l syste m an d discharg e t o publi c water s adequatel y treate d 
wastewaters only from the authorized discharge point or points established in Schedule A and only in conformance with 
ail the requirements, limitations, and conditions set forth in the attached schedules as follows: 

Page 
Schedule A - Waste Discharge Limitations not to be Exceeded ..., 3 
Schedule B - Minimum Monitoring and Reporting Requirements 6 
Schedule C - Compliance Conditions and Schedules 9 
Schedule D- Special Conditions 1 0 
Schedule E - Pretreatment Activities 1 2 
Schedule F - General Conditions 1 3 

Unless authorized by another NPDES permit, each other direct and indirect discharge to public waters is prohibited. 
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SCHEDULEA 

1. Wast e Discharge Limitations not to be exceeded after permi t issuance. 

a. Outfal l Number 001 (Wastewater Treatment Plant Discharge) 

(1) Year-roun d 

Parameter 
BODs 

T g s - ^ 

Average EtHuent 
~ Concentrations 

Monthly 
30 mg/I 
•IQmg/i 

Weekly 
45 mg/I 

45 mg/i 

Monthly 
Average 
lb/day 
440 "ipRF 

Weekly j  Daily * 
Average 
lb/day 
650 

"550" 

Maximum 
Lbs 
S70 

~S7TT 

(2) Fro m November 1  through Apri l 30 , when th e monthly averag e flow exceed s 3.0 MGD, the 
BODs an d TSS monthly averag e and weekly average mas s loa d limit s shall be 750 an d 110 0 
pounds respectively . Whe n o n an y day , th e tota l dail y flow  exceed s 7. 5 MGD , th e dail y 
maximum BOD5 and TSS limits shall be 1900 pounds for that day. 

* Note : Average dry weather design flow to the facility equal s 1.74 MGD. 

(3) Other parameters (year-round) 
E. coli  Bacteria 

PH 
BOD3 and TSS Removal Efficienc y 

Total Chlorine Residual 

Limitations 
Shall no t excee d 12 6 organism s pe r 
100 ml monthly geometric mean. N o 
single sampl e shal l excee d 40 6 
organisms per 10 0 ml. (See Note #1/) 
Shall be within the range ot 6.0 - 9.0 
Shall no t b e les s tha n Si % monthl y 
average* 
Shall no t excee d a  monthl y averag e 
concentration o f 0.4 mg/ 1 and a  dail y 
maximum concentration of 1.0 mg/1. 

Note: Th e permi t ma y b e modifie d t o set  a  remova l efficienc y o f 70 % whe n influen t BO D an d TS S 
concentrations are less than 10 0 mg/L pursuant to 40 CFR 133.10 3 (d). Schedule C, condition 1 , requires 
the Cit y t o demonstrat e tha t dilute influen t wastewate r i s not the resul t o f excessive I& I an d perform s a 
cost-effectiveness analysis . Upon review an d approval , this permit wil l b e modified t o includ e the 7 0 % 
removal efficiency . 

(4) Excep t as provided for i n OAR 340-45-080, no wastes shall be discharged and no activitie s 
shall be conducted whic h violate Wate r Qualit y Standard s a s adopted i n OAR 340-41-32 5 
except in the following defined mixin g zone: 

The allowabl e mixing zone shal l no t extent beyon d a  radius o f 30 0 fee t fro m th e poin t o f 
discharge. 

b. Outfall  00 3 (Emergency Overflow ) 

(1) N o wastes shall be discharged from these outfalls and no activities shall be conducted which 
violate water quality standards as adopted in OAR 340-41-325, unless the cause ofth e 
discharge is due to storm events as allowed under OAR 340-41-41-120 (13) and (14) as 
follows: 

(2) Ra w sewage discharges are prohibited to waters of the Stat e from Ma y 22 through Octobe r 31 , 
except during a storm event greater than the one-in-ten-year, 24-hour duration storm. 

(3) I f a n overflo w occur s betwee n Ma y 2 2 and Jun e I , and i f the permittee demonstrate s t o th e 
Department's satisfactio n tha t n o increas e i n ris k t o beneficia l use s occurre d becaus e o f th e 
overflow, n o violation shal l be triggered i f the storm associated wit h the overflow wa s greate r 
than the one-in-five-year, 24-hou r duration storm. 
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2. WAST E DISCHARG E LIMITATION S NO T T O B E EXCEEDE D AFTE R COMPLETIO N O F 
PLANT UPGRADE PURSUAN T TO MUTUA L AGREEMENT AN D ORDER , WQMW-WR-96-
142. 

(a) Outfall Number 001 (Wastewater Treatment Plant Discharge) 

(l)Nov.l-April 30 

Average Effluent Monthly |  weekl y TJiily' 

Parameter 
Concentrations 

Monthly Week l 
~25~m 
Z5mg/1 

any wt 30 mg/1 
30mg7l 

lay 
2L 

Average 
lb/day 
"730 

Average 
lb/da5 
TTDi I 

Maximum 
Lbs 

~27RHT BOD5 TSS "73TT Trnnr ~2?KHr 

(2) Ma y 1-Oct. 30 

Parameter 
"BTiDT 
TSS 

Average Eftluent 
Concentrations 

Month! 
lb m 
15mg/l 

Oily 

PL 
Week! 
25mg/l 

25mg7l 
Kiy w 

Monthly 
Average 
lb/day 
~2W 
"25TT 

Weekly 
werage 
lb/day 
~mr 
40TJ 

-Piuy' 
Maximum 

Lbs 
370" 
370" 

Note: Base d on average dry weather flow (ADWF) to the facility o f 2.1 MGD and average wet weather flow 
(AWWF) of 3.5 MGD. This mass load increase was approved by the Environmental Quality Commission 
on August 22, 1997. 

(3) Other parameters (year-round) 
& coli  Bacteria 

TH 
BOU5 and 1 SS Removal Efficiency 

total Chlorine Residual ~ " 

Limitations 
Shall no t excee d l^ b organism s pe r 
100 ml monthly geometric mean. N o 
single sampl e shal l excee d 40 6 
organisms per 100 ml. (See Note #1' 5r Shall be within the range of 6.0 -~W. 
Shall no t b e les s than 85 % monthl y 
average* ' 
No chlorine or chlorine products shall 
be allowed 

(4) Excep t as provided for in OAR 340-45-080, no wastes shall be discharged and no activities 
shall be conducted which violate Water Quality Standards as adopted m OAR 340-41-325 
except in the following defined mixing zone: 

The allowable mixing zone shall not extent beyond a  radius of 300 feet fro m the point of 
discharge. 

(5) Ra w sewage discharges are prohibited to waters ofthe Stat e from November 1 throug h May 
21, except during a storm event greater than the one-in-five-year, 24-hour duration storm, 
and from May 22 through October 31, except during a storm event greater than the one-in-
ten-year, 24-hour duration storm. 

If an overflow occurs between May 22 and June 1, and if the permittee demonstrates to the 
Department's satisfaction that no increase in risk to beneficial uses occurred because ofthe 
overflow, no violation shall be triggered if the storm associated with the overflow was 
greater than the one-in-five-year, 24-hour duration storm. 

(6) N o chlorin e o r chlorin e compound s shal l b e use d fo r disinfectio n purpose s an d n o 
chlorine residua l shal l be allowe d i n the effluen t du e to chlorin e use d fo r maintenanc e 
purposes. 
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Outfall 003 (Emergency Overflow) 

(1) N o wastes shall be discharged from these outfalls and no activities shall be conducted which 
violate water quality standards as adopted in OAR 340-41-325, unless the cause ofthe 
discharge is due to storm events as allowed under OAR 340-41-120 (13) and (14) as follows: 

(2) Ra w sewage discharges are prohibited to waters ofthe State from May 22 through October 31, 
except during a storm event greater than the one-in-ten-year, 24-hour duration storm. 

(3) I f an overflow occur s between May 22 and June 1 , and i f the pennittee demonstrates to the 
Department's satisfactio n tha t no increase i n ris k to beneficia l use s occurred becaus e o f the 
overflow, no violation shall be triggered i f the storm associated with the overflow was greater 
than the one-in-five-year, 24-hour duration storm. 

NOTES: 

#1. I f a single sample exceeds 406 organisms per 100 ml, then five consecutive re-samples may be taken at four 
hour intervals beginning within 28 hours after the original sample was taken. I f the bg mean ofthe five re-
samples is less than or equal to 126 organisms per 100 ml, a violation shall not be triggered. 
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SCHEDULE B 

Minimum Monitoring and Reporting Requirements to be met after permi t issuance (unless otherwise 
approved in writing by the Department). 

The permittee shal l monitor the parameters as specified belo w at the locations indicated . Th e laborator y 
used by the permittee to analyze samples shall have a quality assurance/quality control (QA/QC) program to 
verify th e accuracy o f sample analysis. I f QA/QC requirements are not met for any analysis , the result s 
shall b e included i n the report, but not used i n calculations require d by this permit. Whe n possible , the 
permittee shal l re-sample i n a timely manner for parameter s failing the QA/QC requirements, analyze the 
samples, and report the results. 

a. Influent 

Item or Parameter 
BOD5 
TSS 
PH 

Minimum Frequency 
2/Week 
2/Week 
3/Week 

Typeof Sample 
Composite 
Composite 
Grab 

Outfall Number 001 (Sewage Treatment Plant Discharge) 

Item or Parameter 
BOD5 
TSS 
pH 
Fecal coliform, E. coli after 
upgrade 
Quantity of Chlorine used 
Total Chlorine Residual 
Pounds Discharged (BOD5 
and TSS) 
Average Percent removed 
(BOD and TSS) 

U-V Radiation 
Intensity 
Bioassay 

Minimum Frequency 
2/Week 
2/Week 
3/Week 
2/week 

Daily until after upgrade* 
Daily until after upgrade* 
2/Week 

Monthly 

Daily after upgrade 

Semi-annually 

Type of Sample 
Composite 
Composite 
Grab 
Grab (See Note #1) 

Measurement 
Grab 
Calculation 

Calculation 

Reading (See Note 2) 

Acute and Chronic Bioassa y 
(See note #3) 

Note: Quantity of Chlorine used and Total Chlorine Residual will not be required after new UV facilities are 
on-line. 



07/07/00 08:0 4 © 5 0 3 26 9 798 4 DEQ COO S BA Y gLQ07

 File Number: 1129 7 
Page 6 of 21 Pages 

Biosolids Management 

Item or Parameter 
Sludge analysis including: 
Total Solids (% dry wt.) 
Volatile solids (% dry wt.) 

Biosolids nitrogen for: 
NH3-N; NO3-N; & TKN 
(% dry wt.) 
Phosphorus (% dry wt.) 
Potassium (% dry wt.) 
pH (standard units) 
Sludge metals content for: 
As, Cd, Cu, Hg, Mo, Ni, Pb, 
Se & Zn, measured as total in 
mg/kg 
Record of % volatile solids 
reduction accomplished 
through digestion 
Record of locations where 
biosolids are applied on each 
DEQ approved site. (Sit e 
location maps to be 
maintained at treatment 
facility for review upon 
request by DEQ) 

Minimum Frequency 
Annually 

Monthly when land applying 
sludge from the sludge 
storage tank 
Each Occurrence 

Typeof Sample 
Composite sample to be 
representative ofthe product 
to be land applied from the 
Sludge Storage tank(See Note 
4/) 

Calculation (See note #4) 

Date, volum e &  location s 
where sludge s wer e applie d 
recorded on site location map. 

Outfall 003 (Emergency Overflow) 

Item or Parameter 
Flow 

Minimum Frequency 
Daily (during each occurrenceY 

Type of Sample 
Estimate duration and volume 

2. Reportin g Procedures 

Monitoring results shall be reported on approved forms. Th e reporting period is the calendar month. 
Reports must be submitted to the Department's Western Region - Coo s Bay office b y the 15t h day 
ofthe following month. 

State monitoring reports shall identif y th e name, certificate classificatio n an d grade level o f each 
principal operato r designate d b y th e permitte e a s responsibl e fo r supervisin g th e wastewate r 
collection and treatment systems during the reporting period. Monitorin g reports shall also identify 
each system classification as found on page one ofthis permit. 

Monitoring reports shal l also include a  record of the quantity an d method o f use of al l biosolid s 
removed from the treatmen t facilit y an d a  recor d o f al l applicabl e equipmen t breakdown s an d 
bypassing. 

3. Repor t Submittals 

The permittee shall have in place a program to identify an d reduce inflow and infiltration int o the 
sewage collection system. A n annual report shall be submitted to the Department by June 1  each 
year which details sewer collection maintenance activities that reduce inflow and infiltration . Th e 
report shal l stat e thos e activitie s tha t hav e bee n don e i n th e previou s yea r an d thos e activitie s 
planned for the following year. 
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For any year in which biosolids are land applied, a report shall be submitted to the Department by 
February 1 9 of the following year that describes solids handling activities for the previous year and 
includes, but is not limited to, the required information outlined in OAR 340-50-035(6)(a)-(e). 

NOTES: 

1/ E.  coli  monitoring mus t be conducted accordin g to any ofthe followin g tes t procedures a s specified i n 
Standard Method s for th e Examination o f Water an d Wastewater , 19t h Edition, or according to any 
test procedur e tha t ha s bee n authorize d an d approve d i n writin g b y th e Directo r o r hi s authorize d 
representative: 

Method Referenc e Pag e Metho d Numbe r 
mTEC agar, M F Standard Methods, 19th Edition 9-2 8 $21 3 D 
NA-MUG.MF Standar d Methods, 19th Edition 9-6 3 922 2 G 
Chromogenic Substrate, MPN Standar d Methods, 19t h Edition 9-6 5 922 3 B 
Colilert QT Idex x Laboratories, Inc. 

2/ Th e intensit y o f U V radiatio n passin g throug h th e wate r colum n wil l affec t th e system s abilit y t o kil l 
organisms. T o track the reduction i n intensity, the UV disinfection syste m mus t includ e a U V intensit y 
meter with a sensor located in the water column at a specified distance from the UV bulbs. Thi s meter will 
measure the intensity of UV radiation in mWatts/cm2. The daily UV radiation intensity shall be determined 
by reading the meter each day. I f more than one meter is used, the daily recording will be an average of all 
meter readings each day. 

3/ Beginnin g no later than January, 2000, the permittee shall conduct bioassay testing for a period of one (1) 
year in accordance with the frequency specified above. I f the bioassay tests show that the effluent samples 
are not toxic at the dilutions determined to occur at the Zone of Immediate Dilution and the Mixing Zone, 
no further bioassay testing will be required during this permit cycle. Not e that bioassay test results will be 
required along with the next NPDES permit renewal application. 

4/ Composit e sample s from  th e Sludg e Storag e Tan k shal l b e take n from  referenc e area s i n th e lagoo n 
pursuant t o Tes t Method s fo r Evaluatin g Soli d Waste , Volume 2 ; Fiel d Manual , Physical/Chemica l 
Methods, November, 1986, Third Edition, Chapter 9. 

Inorganic pollutant monitoring must be conducted according to Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, Second Edition (1982) wit h updates I and II and Third Edition (1986) with 
Revision I. 
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SCHEDULEC 

Compliance Schedules and Conditions 

1. Withi n 180 days of permit issuance, the permittee shall submit an emergency overflow and bypass response 
plan to the Department for review and approval. Within 60 days of receiving written comments from th e 
Department, permittee shal l submit final response plan and upon written approval b y the Department, the 
permittee shall implement this plan immediately. 

2. Si x (6) months prior to the removal of accumulated solids from the Sludge Storage Tank, the permittee shall 
submit t o th e Departmen t a  revise d biosolid s managemen t pla n develope d i n accordanc e wit h Orego n 
Administrative Rul e 340 , Divisio n 50 , "Lan d Applicatio n o f Domesti c Wastewate r Treatmen t Facilit y 
Biosolids, Biosolid s Derive d Products , an d Domesti c Septage" . Upo n approva l o f th e pla n b y th e 
Department, the plan shall be implemented by the permittee. 

3. B y no later than ninety (90) days after permit issuance, the pennittee shall submit to the Department a report 
which either identifies known sewage bypass locations and a plan for estimating the frequency, duration and 
quantity of sewage bypassing treatment, or confirms tha t there are no bypass points. Th e report shall also 
provide a schedule to eliminate the bypass(es), if any. 

4. Withi n 90 days of permit issuance, the permittee shall submit to the Department for review and approval a 
report that describes procedures for handling, transporting, and disposal of rags, grit, scum and screenings 
generated at the treatment facility. Upo n written approval from the Department, the permittee shall conform 
with the approved procedures. Modifie d procedures may be followed upon prior approval in writing by the 
Department. 

5. Th e permittee is expected to meet the compliance dates which have been established in this schedule. Either 
prior to or no later than 1 4 days following an y lapsed compliance date, the permittee shal l submi t to the 
Department a  notic e o f compliance or noncompliance with the established schedule . Th e Director may 
revise a schedule of compliance if he determines good and valid cause resulting from events over which the 
permittee has little or no control. 
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SCHEDULED 
Special Conditions 

1. Th e permittee shall comply with OAR 340, Division 52 which requires that all proposed piping, treatment 
process, instrument , an d equipment modification s othe r tha n repair s b e submitte d an d approved b y (he 
Department 

2. A n adequate contingency plan for prevention and handling of spills and unplanned discharges shal l b e in 
force a t al l times . A  continuing program o f employee orientatio n an d educatio n shal l b e maintained t o 
ensure awareness ofthe necessity of good inplant control and quick and proper action in the event of a spill 
or accident. 

3. A H biosolids or septage shall be managed in accordance with the current biosolids or septage management 
plan approved by the Department and the site authorization letters issued by the Department. Th e biosolids 
or septag e managemen t pla n shal l b e kep t curren t an d remai n o n fil e wit h th e permit . N o substantia l 
changes shall be made in solids management activities which significantly diffe r from operations specified 
under the approved plan without the prior written approval ofthe Department. 

This permit ma y be modified t o incorporate any applicable standard fo r sewag e sludge use of disposa l 
promulgated unde r sectio n 405(d ) o f th e Clea n Wate r Act , i f th e standar d for  sewag e sludg e us e o r 
disposal i s more stringent than any requirements for sludge us e or disposal i n the permit, o r controls a 
pollutant or practice not limited in this permit. 

4. Bioassa y 

a. Th e permitte e shal l conduc t chroni c whol e effluen t toxicit y bioassa y test s o f outfal l 00 1 i n 
accordance wit h th e frequenc y specifie d i n Schedul e B  wit h a n echinoder m species , a  bivalv e 
species an d Menidi a bervllin a (Inlan d Silverside) . Th e echinoder m specie s ma y b e eithe r 
Stronglyocentrotus purpuratus (Purple Urchin) or Dendraster variegatus (Sand Dollar). Th e bivalve 
species may be either Crassostrea gigas (Pacific Oyster) or Mytilus edulis (Blue Mussel). 

b. Bioassa y test s may b e dua l end-poin t test s i n which bot h acut e an d chroni c end-point s ca n b e 
determined from the results of a single chronic test (the acute end-point shall be based upon a 48-
hour time period). 

c. Bioassa y shal l be conducted i n accordance with Short-Term Method s for Estimatin g the Chroni c 
Toxicity of Effluent an d Receiving Waters to Marine and Eshiarine Organisms. EPA/600/4-87/028 
and Methods for Measurin g the Acute Toxicity of Effluents an d Receiving Waters to Freshwate r 
and Marin e Organisms . Fourt h Edition , EPA/600/4-9O/O27F , August , 1993 . Qualit y assuranc e 
criteria, statistical analyses and data reporting for the bioassays shall be in accordance with the EPA 
document and Department requirements for chronic testing referenced above. 

d. Th e permittee shal l make available to the Department, on request, the written standar d operatin g 
procedures they, or the laboratory performing the bioassays, are using for all toxicity tests required 
by the Department. 

e. A n acut e bioassa y tes t shal l b e considere d t o sho w toxicit y i f ther e i s significan t differenc e i n 
survival between the control and 10 0 percent effluent , unles s the permit specifically provide s for a 
Zone of Immediate Dilution (ZID) for biotoxicity. I f the permit specifies such a ZID, acute toxicity 
shall b e indicate d whe n a  significan t differenc e i n surviva l occur s a t dilution s greate r tha n tha t 
which is found to occur at the edge ofthe ZID. 

f. A  chronic bioassay test shall be considered t o show toxicity i f a significant differenc e i n survival 
occurs at dilutions greater than that which i s known to occur at the edge of the mixing zone, or if 
there i s no dilution dat a for th e edge of the mixing zone and an y chroni c bioassay tes t show s a 
statistically significant effect in 100 percent effluent a s compared to the control, another toxicity test 
using the same species and the same methodolog y shal l b e conducted withi n two weeks. I f the 
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second test also indicates toxicity, the permittee shall follow the procedure described i n section (h) 
ofthis permit condition. 

g. I f toxicity i s shown by either an acute or a chronic test at the established criteria, another toxicity 
test using the same species and Department approved methodology shall be conducted within two 
weeks, unless otherwise approved by the Department. I f the second test also indicates toxicity, the 
permittee shall follow the procedure described in section (h) ofthis pennit condition, 

h. If , afte r followin g th e procedure a s described i n section s (e ) or (f ) o f this permit condition , two 
consecutive bioassay test results indicate acute and/or chronic toxicity, the permittee shall evaluate 
the source of the toxicity and submit a plan and time schedule for demonstrating compliance with 
water quality standards. Upo n approval by the Department, the permittee shall implement the plan 
until compliance has been achieved . Evaluation s shal l b e completed an d plans submitte d to the 
Department within 6 months unless otherwise approved in writing by the Department. 

L I f bioassay testing indicates acute and/or chronic toxicity, the Department may reopen and modif y 
this permit to includ e new limitation s and/o r condition s a s determine d b y the Departmen t t o b e 
appropriate. 

5. Th e permitte e shal l compl y wit h Orego n Administrativ e Rule s (OAR) , Chapte r 340 , Divisio n 49 , 
"Regulations Pertaining To Certification of Wastewater System Operator Personnel" and accordingly: 

a. Th e permitte e shal l hav e it s wastewate r syste m supervise d b y on e o r mor e operator s wh o ar e 
certified i n a  classificatio n an d grad e leve l (equa l t o o r greater ) tha t correspond s wit h th e 
classification (collectio n and/or treatment) ofthe syste m to be supervised as specified o n page one 
ofthis permit. 

Note: A  "supervisor" is defined as the person exercising authority for establishing and executing the specific 
practice and procedures of operating the system in accordance with the policies of the permittee and 
requirements o f th e wast e discharg e permit . "Supervise " mean s responsibl e fo r th e technica l 
operation o f a  system, which ma y affec t it s performanc e o r the quality o f th e effluent produced . 
Supervisors are not required to be on-site at all times. 

b. Th e permittee' s wastewate r syste m ma y no t b e withou t supervisio n (a s require d b y Specia l 
Condition 5  a. above) for mor e than thirty (30) days. Durin g this period, and at any time that the 
supervisor i s no t available to respon d on-sit e (i.e . vacation, sic k leav e o r off-call) , th e permitte e 
must make available another person who is certified a t no less than one grade lower then the system 
classification. 

c. I f the wastewater system has more than on e daily shift, the permittee shall have the shift supervisor, 
if any, certified a t no less than one grade lower than the system classification. 

d. Th e permittee is responsible for ensuring the wastewater system has a properly certified superviso r 
available at all times to respond on-site at the request ofthe permittee and to any other operator. 

e. Th e permittee shall notify th e Departmen t of Environmenta l Qualit y i n writing within thirty (30 ) 
days of replacement or redesignation of certified operator s responsible for supervising wastewate r 
system operation. Th e notice shall be filed with the'Water Quality Division, Operator Certificatio n 
Program, 811 SW 6th Ave, Portland, OR 97204 . Thi s requirement i s in addition to the reporting 
requirements contained under Schedule B ofthis permit. 

f. Upo n written request, the Department may grant the permittee reasonable time, not to exceed 120 
days, to obtain the services of a qualified perso n to supervise the wastewater system. Th e written 
request must include justification fo r the time needed, a schedule for recruiting and hiring, the date 
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the syste m superviso r availabilit y cease d an d th e nam e o f th e alternat e syste m supervisors ) a s 
required by 5.b. above. 

6. Th e permitte e shal l notif y th e DE Q Wester n Regio n -  Coo s Ba y Offic e (phone : (541 ) 269-2721 ) i n 
accordance with the response times noted in the General Condition s ofthis permit , of any malfunction s o 
that corrective action can be coordinated between the permittee and the Department. 
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SCHEDULE E 

Pretreatment Activities 

The permittee shall implement the following pretreatment activities: 

1. Th e permittee shall update its inventory of industrial users at a frequency an d diligence adequate to ensure 
proper identificatio n o f industrial users subject t o pretreatment standards , but no less than once per year. 
The permittee shall notify these industrial users of applicable pretreatment standards in accordance with 40 
CFR Part 403.8(f)(2)(iii). 

2. Th e permittee shall issue individual discharge permits to all Significant Industria l Users in a timely manner. 
The permittee shal l also reissue and/or modify permits , where necessary, in a timely manner. Discharg e 
permits must contain , at a minimum, the conditions identifie d i n 40 CFR Part 403.8(f)(l)(iii) . Unles s a 
more stringent definition ha s been adopte d b y the permittee, the definition o f Significan t Industria l Use r 
shall be as stated in 40 CFR Part 403.3(t). 

3. Th e permittee shal l revie w report s submitte d b y industria l user s an d identif y al l violations o f the user' s 
permit or the permittee's local ordinance. 
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NPDES GENERAL CONDITIONS 
(SCHEDULE F) 

SECTION A. STANDAR D CONDITIONS 

1. Dut y to Comply 

The permittee must comply with al l condition s o f this permit . An y permit noncompliance constitute s a 
violation o f Oregon Revise d Statute s (ORS) 468B.025 and i s grounds for enforcemen t action ; for permi t 
termination, suspension, or modification; or for denial of a permit renewal application. 

2. Penaltie s for Water Pollution and Permit Condition Violations 

Oregon Law (ORS 468.140) allows the Director to impose civil penalties up to $10,000 per day for violation of a 
term, condition, or requirement of a permit. 

In addition, a person who unlawfully pollute s water as specified i n ORS 468.943 or ORS 468.946 is subject to 
criminal prosecution. 

3. Dut y to Mitigate 

The permittee shall take all reasonable steps to minimize or prevent any discharge or sludge use or disposal in 
violation o f thi s permi t whic h ha s a  reasonabl e likelihoo d o f adversel y affectin g huma n healt h o r th e 
environment. I n addition, upon request ofthe Department, the permittee shall correct any adverse impact on the 
environment o r human healt h resultin g from noncompliance wit h this permit , including such accelerated o r 
additional monitoring as necessary to determine the nature and impact ofthe noncomplying discharge. 

4. Dut y to Reapply 

If the permittee wishes to continue an activity regulated by this permit after the expiration date ofthis permit, the 
permittee must apply for and have the permit renewed. Th e application shal l be submitted a t least 18 0 days 
before the expiration date ofthis permit. 

The Director may grant permission to submit an application less than 180 days in advance but no later than the 
permit expiration date. 

5. Permi t Actions 

This permi t ma y b e modified , suspended , revoke d an d reissued , o r terminated fo r caus e including , bu t not 
limited to, the following: 

a. Violatio n of any term, condition, or requirement ofthis permit, a rule, or a statute; 

b. Obtainin g this permit by misrepresentation or failure to disclose fully all material facts; or 

c. A  change in any condition that requires either a temporary or permanent reduction or elimination ofthe 
authorized discharge. 

The filing of a  reques t b y the permitte e fo r a  permit modificatio n o r a  notification o f planne d change s or 
anticipated noncompliance, does not stay any permit condition. 

6- Toxi c Pollutants 

The permittee shal l comply with any applicable effluent standard s or prohibitions established unde r Section 
307(a) ofthe Clean Water Act for toxic pollutants within the time provided in the regulations that establish those 
standards or prohibitions, even if the permit has not yet been modified to incorporate the requirement. 
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7. Propert y Rights 

The issuance ofthis permit does not convey any property rights of any sort, or any exclusive privilege. 

8. Permi t Reference s 

Except for effluent standard s or prohibitions established under Section 307(a) ofthe Clea n Wate r Act for toxic 
pollutants and standards for sewage sludge use or disposal established under Section 405(d) ofthe Clea n Water 
Act, all rules and statutes referred to in this permit are those in effect on the date this permit is issued. 

SECTION B. OPERATIO N AND MAINTENANCE OF POLLUTION CONTROL S 

1. Prope r Operation and Maintenance 

The permittee shall at all times properly operate and maintain all facilities and systems of treatment and control 
(and relate d appurtenances ) whic h ar e installe d o r use d b y th e permitte e t o achiev e complianc e wit h th e 
conditions o f thi s permi t Prope r operation an d maintenanc e als o include s adequat e laborator y controls , an d 
appropriate quality assurance procedures. Thi s provision requires the operation of back-up or auxiliary facilitie s 
or similar systems which are installed by a permittee only when the operation is necessary to achieve compliance 
with the conditions ofthe permit. 

2. Dut y to Halt or Reduce Activity 

For industria l o r commercial facilities , upo n reduction , loss , or failur e o f the treatment facility , th e permitte e 
shall, to the extent necessary to maintain compliance with it s permit, control production or all discharges or both 
until the facilit y i s restored o r an alternative method o f treatment i s provided. Thi s requirement applies , fo r 
example, when the primary source of power ofthe treatment facility fail s or is reduced or tost. I t shall not be a 
defense fo r a  permitte e i n a n enforcemen t actio n tha t i t woul d hav e bee n necessar y t o hal t o r reduc e th e 
permitted activity in order to maintain compliance with the conditions ofthis permit . 

3. Bypas s of Treatment Facilities 

a. Definition s 

(1) "Bypass " mean s intentiona l diversio n o f wast e stream s from  an y portio n o f th e treatmen t 
facility. Th e term "bypass" does not include nonuse of singular or multiple units or processes of 
a treatment works when the nonuse is insignificant to the quality and/or quantity of the effluen t 
produced b y the treatment works. Th e term "bypass " does not apply i f the diversion doe s not 
cause effluen t limitation s t o b e exceeded , provide d th e diversio n i s to  allo w essentia l 
maintenance to assure efficient operation . 

(2) "Sever e propert y damage " mean s substantia l physica l damag e t o property , damag e t o th e 
treatment facilitie s o r treatmen t processe s whic h cause s the m t o becom e inoperable , o r 
substantial an d permanent los s of natural resources which can reasonably be expected to occur 
in the absence o f a bypass. Sever e property damage does not mean economi c los s caused b y 
delays in production. 

b. Prohibitio n of bypass. 

(I) Bypas s is prohibited unless: 

(a) Bypas s wa s necessar y t o preven t los s o f life , persona l injury , o r sever e propert y 
damage; 

(b) Ther e were no feasible alternatives to the bypass, such as the use of auxiliary treatment 
facilities, retentio n o f untreate d wastes , o r maintenanc e durin g norma l period s o f 
equipment downtime . Thi s conditio n i s no t satisfie d i f adequat e backu p equipmen t 
should hav e bee n installe d i n th e exercis e o f reasonabl e engineerin g judgmen t t o 
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prevent a bypas s which occurred durin g normal period s o f equipmen t downtim e or 
preventative maintenance; and 

(c) Th e permitte e submitte d notice s an d request s a s require d unde r Genera l Conditio n 
B.3.C. 

(2) Th e Director may approve an anticipated bypass , after considerin g it s adverse effects an d 
any alternative s t o bypassing , whe n th e Directo r determine s tha t i t wil l mee t th e thre e 
conditions listed above in General Condition B.3.b.(l). 

Notice and request for bypass. 

(1) Anticipate d bypass. I f the permittee knows in advance ofthe need for a bypass, it shall submit 
prior written notice, if possible at least ten days before the date of the bypass. 

(2) Unanticipate d bypass. Th e permittee shall submit notice of an unanticipated bypass as required 
in General Condition D.5. 

a. Definition . "Upset " mean s a n exceptiona l inciden t i n whic h ther e i s unintentiona l an d temporar y 
noncompliance wit h technolog y base d permi t effluen t limitation s becaus e o f factor s beyon d th e 
reasonable control of the permittee. A n upset does not include noncompliance to the extent caused by 
operation error , improperl y designe d treatmen t facilities , inadequat e treatmen t facilities , lac k o f 
preventative maintenance, or careless or improper operation. 

b. Effec t of an upset. A n upset constitutes an affirmative defense to an action brought for noncompliance 
with such technology based pennit effluent limitation s if the requirements of General Condition B.4.c 
are met. N o determination made during administrative review of claims that noncompliance was caused 
by upset , and befor e a n actio n fo r noncompliance , i s final administrative actio n subjec t t o judicial 
review. 

c. Condition s necessary for a demonstration of upset. A  permittee who wishes to establish the affirmative 
defense of upset shall demonstrate, through properly signed, contemporaneous operating logs, or other 
relevant evidence that: 

(1) A n upset occurred and that the permittee can identify the causes(s) ofthe upset; 

(2) Th e pennitted facility was at the time being properly operated; 

(3) Th e permittee submitted notice ofthe upse t as required in General Condition D.5, hereof (24-
hour notice); and 

(4) Th e permitte e complie d with an y remedial measure s require d unde r Genera l Conditio n A. 3 
hereof. 

d. Burde n of proof. I n any enforcement proceeding the permittee seeking to establish the occurrence of an 
upset has the burden of proof. 

Treatment of Single Operational Event 

For purposes ofthis permit, A Single Operational Event which leads to simultaneous violations of more than one 
pollutant parameter shall be treated as a single violation. A  single operational event is an exceptional incident 
which causes simultaneous, unintentional, unknowing (not the result of a knowing act or omission), temporary 
noncompliance wit h mor e tha n on e Clea n Wate r Ac t effluen t discharg e pollutan t parameter . A  singl e 
operational event does not include Clean Water Act violations involving discharge without a NPDES pennit or 
noncompliance to the extent caused by improperly designed or inadequate treatment facilities. Eac h day of a 
single operational event is a violation. 
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6. Overflow s from Wastewater Conveyance Systems and Associated Pumo Stations 

a. Definition s 

(1) "Overflow " mean s th e diversio n an d discharg e o f wast e stream s from any portio n o f th e 
wastewater conveyance system including pump stations, through a designed overflow device or 
structure, other than discharges to the wastewater treatment facility. 

(2) "Sever e propert y damage " mean s substantia l physica l damag e t o property , damag e to  th e 
conveyance system or pump station which causes them to become inoperable, or substantial and 
permanent loss of natural resources which can reasonably be expected to occur in the absence of 
an overflow. 

(3) "Uncontrolle d overflow " mean s th e diversio n o f wast e stream s othe r tha n throug h a 
designed overflow device or structure, for example to overflowing manholes or overflowing 
into residences , commercia l establishments , o r industrie s tha t ma y b e connecte d to a 
conveyance system. 

b. Prohibitio n of overflows. Overflow s are prohibited unless: 

(1) Overflow s were unavoidable to prevent an uncontrolled overflow, loss of life, personal injury , 
or severe property damage; 

(2) Ther e were no feasible alternatives to the overflows, such as the use of auxiliary pumping or 
conveyance systems, or maximization of conveyance system storage; and 

(3) Th e overflows are the result of an upset as defined i n General Condition B.4. and meeting all 
requirements of this condition. 

c. Uncontrolle d overflows are prohibited where wastewater is likely to escape or be carried into the waters 
ofthe State by any means. 

d. Reportin g required . Unles s otherwis e specifie d i n writin g b y th e Department , al l overflow s an d 
uncontrolled overflows mus t be reported orally to the Department within 24 hours from the time the 
permittee becomes aware ofthe overflow. Reportin g procedures are described in more detail in General 
Condition D.5. 

7. Publi c Notification of Effluent Violation or Overflow 

If effluen t limitation s specifie d i n thi s permi t ar c exceede d o r a n overflo w occurs , upo n reques t b y th e 
Department, the permittee shall take such steps as are necessary to alert the public about the extent and nature of 
the discharge. Suc h steps may include, but are not limited to, posting of the river at access points and other 
places, news releases, and paid announcements on radio and television. 

8. Remove d Substances 

Solids, sludges, filter backwash, or other pollutants removed in the course of treatment or control of wastewaters 
shall be disposed of in such a manner as to prevent any pollutant from suc h materials fro m enterin g public 
waters, causing nuisance conditions, or creating a public health hazard. 

SECTION C. MONITORING AND RECORDS 

1. Representativ e Sampling 

Sampling and measurements taken as required herein shall be representative of the volume and nature of the 
monitored discharge. Al l samples shall be taken at the monitoring points specified i n this permit and shal l be 
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2. Flo w Measurements 

Appropriate flo w measuremen t device s an d method s consisten t wit h accepte d scientifi c practice s shal l b e 
selected and used to ensure the accuracy and reliability of measurements ofthe volume of monitored discharges. 
The device s shal l b e installed , calibrate d an d maintaine d t o insur e tha t th e accuracy o f th e measurement s i s 

consistent with the accepted capability of that type of device. Device s selected shal l be capable of measurin g 
flows wit h a  maximu m deviatio n o f les s than ± 1 0 percent from true discharge rates throughout th e range o f 
expected discharge volumes. 

3. Monitorin g Procedures 

Monitoring must be conducted accordin g to test procedures approved unde r 40 CFR Part 136 , unless other test 
procedures have been specified i n this permit, 

4. Penaltie s of Tampering 

The Clean Water Act provides that any person who falsifies, tampers with, or knowingly renders  inaccurate , any 
monitoring device or method required to be maintained under this pennit shall, upon conviction, be punished by 
a fine of not more than $10,000 per violation, or by imprisonment for not more than two years, or by both. I f a 
conviction o f a person i s for a  violation committe d after a  first conviction o f such person , punishment i s a fine 
not more than $20,000 per day of violation, or by imprisonment of not more than four years or both. 

5. Reportin g of Monitoring Results 

Monitoring result s shal l b e summarized eac h month o n a  Discharge Monitorin g Repor t for m approve d b y the 
Department. Th e reports shall be submitted monthly and are to be mailed, delivered or otherwise transmitted by 
the 15th day ofthe following month unless specifically approved otherwise in Schedule B ofthis permit . 

6. Additiona l Monitoring by the Permittee 

If th e permitte e monitor s an y pollutan t mor e frequently  tha n require d b y thi s permit , usin g test  procedure s 
approved under 40 CFR 13 6 or as specified i n this permit, the results ofthis monitorin g shal l be included in the 
calculation and reporting of the data submitted i n the Discharge Monitoring Report Suc h increase d frequenc y 
shall als o b e indicated . Fo r a  pollutant paramete r tha t may b e sample d mor e than onc e pe r da y (e.g. , Tota l 
Chlorine Residual), only the average daily value shall be recorded unless otherwise specified i n this permit. 

7. Averagin g of Measurements 

Calculations for all limitations which require averaging of measurements shall utilize an arithmetic mean, except 
for bacteria which shall be averaged as specified i n this permit. 

8. Retentio n of Records 

Except for records of monitoring information require d by this permit related to the permittee's sewage sludge use 
and disposal activities, which shall be retained for a period ofat leas t five years (or longer as required by 40 CFR 
part 503) , th e permitte e shal l retai n record s o f al l monitorin g information , includin g al l calibratio n an d 
maintenance records of all original strip chart recordings for continuous monitoring instrumentation, copies of all 
reports require d b y this pennit , an d record s o f all dat a use d t o complet e the applicatio n fo r thi s permi t for a 
period ofat leas t 3 years from the date ofthe sample , measurement repor t or application . Thi s period may be 
extended by request ofthe Director at any time. 

9. Record s Contents 

Records of monitoring information shal l include: 

a. Th e date, exact place, time and methods of samp ling or measurements; 
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a. Th e date, exact place, time and methods of sampl ing or measurements; 

b. Th e individual(s) who performed the sampling or measurements; 

c. Th e datefs) analyses were performed; 

d. Th e individual(s) who performed the analyses; 

e. Th e analytical techniques or methods used; and 

f. Th e results of such analyses. 

10. Inspectio n and Entry 

The permittee shall allow the Director, or an authorized representative upon the presentation of credentials to: 

a. Ente r upon the permittee's premises where a regulated facility o r activity i s located or conducted, or 
where records must be kept under the conditions ofthis permit; 

b. Hav e access to and copy, at reasonable times, any records that must be kept under the conditions ofthis 
permit; 

c. Inspec t a t reasonabl e times an y facilities , equipmen t (includin g monitorin g an d contro l equipment) , 
practices, or operations regulated or required under this permit and 

d. Sampl e or monitor at reasonable times, for the purpose of assuring permit compliance or as otherwise 
authorized by state law, any substances or parameters at any location. 

SECTION D. REPORTIN G REOUTREMENTS 

1. Planne d Changes 

The permittee shall comply with Oregon Administrative Rules (OAR) 340, Division 52, "Review of Plans and 
Specifications". Excep t where exempte d unde r OA R 340-52, no construction , installation , o r modificatio n 
involving disposal systems, treatment works, sewerage systems, or common sewers shall be commenced until 
the plans and specifications are submitted to and approved by the Depaitment Th e permittee shall give notice to 
the Department as soon as possible of any planned physical alternations or additions to the permitted facility. 

2. Anticipate d Noncompliance 

The permittee shall give advance notice to the Director o f any planned change s i n the pennitted facilit y o r 
activity which may result in noncompliance with permit requirements. 

3. Transfer s 

This permit may be transferred t o a new permittee provided the transferee acquire s a property interest i n the 
permitted activity and agrees in writing to fully comply with all the terms and conditions of the permit and the 
rules ofthe Commission. N o permit shall be transferred to a third party without prior written approval from the 
Director. Th e permittee shall notify the Department when a transfer of property interest takes place. 

4. Complianc e Schedule 

Reports o f complianc e o r noncomplianc e with , o r an y progres s report s o n interi m an d final  requirement s 
contained i n any compliance schedule of this permit shall be submitted no later than 1 4 days following each 
schedule date. An y reports of noncompliance shall include the cause of noncompliance, any remedial actions 
taken, and the probability of meeting the next scheduled requirements. 
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5. Twenty-Fou r Hour Reporting 

The permittee shall report any noncompliance which may endanger health or the environment. An y informatio n 
shall be provided orally (by telephone) within 24 hours, unless otherwise specified i n this permit from the time 
the permittee becomes aware of the circumstances. Durin g normal business hours , the Department' s Regiona l 
office shal l be called. Outsid e of normal business hours, the Department shal l be contacted a t 1-800-452-031 1 
(Oregon Emergency Response System). 

A writte n submissio n shal l als o b e provide d withi n 5  days o f th e tim e th e permitte e become s awar e o f th e 
circumstances. I f the permittee i s establishing an affirmative defens e o f upset or bypass to any offense unde r 
ORS 468.922 to 468.946 , and i n which case i f the original reportin g notice was oral , delivered writte n notic e 
must be made to the Department or other agency with regulatory jurisdiction within 4 (four) calendar days. Th e 
written submission shall contain: 

a. A  description ofthe noncompliance and its cause; 

b. Th e period of noncompliance, including exact dates and times; 

c. Th e estimated time noncompliance is expected to continue if it has not been corrected; 

d. Step s taken or planned to reduce, eliminate, and prevent reoccurrence ofthe noncompliance; and 

e. Publi c notification step s taken, pursuant to General Condition B.7. 

The following shal l be included as information which must be reported within 24 hours under this paragraph: 

a. An y unanticipated bypass which exceeds any effluent limitatio n in this permit. 

b. An y upset which exceeds any effluent limitatio n in this permit. 

c. Violatio n o f maximum daily discharge limitation for any ofthe pollutant s listed by the Director i n this 
pennit. 

The Department may waive the written report on a case-by-case basis if the oral report has been received within 
24 hours. 

6. Othe r Noncompliance 

The permittee shal l report all instance s of noncompliance no t reported unde r Genera l Conditio n D. 4 o r D.5 , at 
the time monitoring reports are submitted. Th e reports shall contain: 

a. A  description of the noncompliance and its cause; 

b. Th e period of noncompliance, including exact dates and times; 

c. Th e estimated time noncompliance is expected to continue if it has not been corrected; and 

d. Step s taken or planned to reduce, eliminate, and prevent reoccurrence ofthe noncompliance . 

7. Dut y to Provide Information 

The permittee shall furnish t o the Department within a reasonable time, any information whic h the Departmen t 
may request to determine compliance with this permit. Th e permittee shall also furnish t o the Department upo n 
request copies of records required to be kept by this permit. 

Other Information: Whe n the permitte e become s aware that i t failed t o submit any relevant fact s i n a  permi t 
application, o r submitted incorrec t information i n a permit application o r any report to the Department i t shall 
promptly submit such facts or information . 
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8. Signator y Requirements 

All applications, reports or information submitte d to the Department shal l be signed and certified i n accordance 
with 40 CFR 122.22. 

9. Falsificatio n o f Information 

A perso n wh o supplie s th e Departmen t wit h fals e information , o r omit s materia l o r required information , a s 
specified i n ORS 468.953 is subject to criminal prosecution. 

10. Change s to Indirect Dischargers - [Applicable to Publicly Owned Treatment Works (POTW) only] 

The permittee must provide adequate notice to the Department ofthe following : 

a. An y new introduction of pollutants into the POTW from an indirec t discharger which would b e subject 
to section 301 or 306 of the Clean Water Act if it were directly discharging those pollutants and; 

b. An y substantial change in the volume or character o f pollutants being introduced int o the POTW by a 
source introducing pollutants into the POTW at the time of issuance ofthe permit . 

c. Fo r th e purpose s o f thi s paragraph , adequat e notic e shal l includ e informatio n o n (i ) the qualit y an d 
quantity o f effluen t introduce d int o the POTW , an d (ii ) any anticipate d impac t o f the chang e o n th e 
quantity or quality of effluent to be discharged from the POTW. 

11. Change s to Discharges of Toxic Pollutant - [Applicable to existing manufacturing, commercial , mining , and 
silvkuttural dischargers only] 

The permittee must notify the Department as soon as they know or have reason to believe ofthe following : 

a. Tha t any activity has occurred or will occur which would result in the discharge, on a routine or frequent 
basis, of any toxic pollutant which is not limited i n the permit i f that discharge will exceed the highest 
ofthe following "notification levels : 

(1) On e hundred micrograms per liter (100 g/L) ; 

(2) Tw o hundre d microgram s pe r lite r (20 0 g/L ) fo r acrolei n an d acrylonitrile ; five  hundre d 
micrograms pe r lite r (500 g/L ) for 2,4-dinitropheno l and for 2-methyl-4,6-dinitrophenol ; and 
one milligram per liter (1 mg/L) for antimony; 

(3) Fiv e (5 ) time s th e maximu m concentratio n valu e reporte d fo r tha t pollutan t i n th e permi t 
application in accordance with 40 CFR 122.21(g)(7) ; or 

(4) Th e level established by the Department in acconJance with 40 CFR i  22.44(f), 

b. Tha t any activit y ha s occurred or will occu r whic h woul d resul t i n any discharge, on a non-routine or 
infrequent basis , of a toxic pollutant which is not limited in the permit i f that discharge will exceed the 
highest ofthe following "notification levels" : 

(1) Fiv e hundred micrograms per liter (500 g/L) ; 

(2) On e milligram per liter (1 mg/L) for antimony; 

(3) Te n (10 ) time s th e maximu m concentratio n valu e reporte d fo r tha t pollutan t i n th e permi t 
application in accordance with 40 CFR 122.2l(gX7) ; or 

(4) Th e level established by the Department in accordance with 40 CFR 122.44(f) . 
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SECTION E. DEFINITION S 

1. BO D means five-day biochemical oxygen demand. 
2. TS S means total suspended solids. 
3. mg/ L means milligrams per liter. 
4. k g means kilograms. 
5. m-V d means cubic meters per day. 
6. MG D means mill ion gal Ions per day. 
7. Composit e sampl e mean s a  sampl e formed b y collecting an d mixin g discret e sample s taken periodicall y an d 

based on time or flow. 
8. F C means fecal coliform bacteria . 
9. Technolog y based permit effluent limitation s means technology-based treatmen t requirements as defined i n 40 

CFR 125.3 , and concentratio n an d mas s loa d effluen t limitation s tha t ar e base d o n minimu m desig n criteri a 
specified i n OAR 340-41. 

10. CBO D means five day carbonaceous biochemical oxygen demand. 
11. Gra b sample means an individual discrete sample collected over a period of time not to exceed 1 5 minutes. 
12. Quarte r mean s Januar y throug h March , Apri l throug h June , Jul y throug h September , o r Octobe r throug h 

December. 
13. Mont h means calendar month, 
14. Wee k means a calendar week of Sunday through Saturday. 
15. Tota l residual chlorine means combined chlorine forms plus free residual chlorine. 
16. Th e term "bacteria " include s bu t i s no t limite d t o feca l colifor m bacteria , total  coliform bacteria , an d E . coli 

bacteria. 
17. POT W means a publicly owned treatment works. 
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NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
WASTE DISCHARGE PERMIT 

Department of Environmental Quality 
Western Region - Sale m Office 

750 Front Street NE, Suite 120, Salem, OR97301-1039 
Telephone: (503) 378-8240 

Issued pursuant to ORS 468B.050 and The Federal Clean Water Act 

ISSUED TO: 
City of Brookings 
898 Elk Drive 
Brookings, OR 97415 

FACILITY TYPE AND LOCATION: 
Trickling Filter/Solids Contact 
905 Wharf Street 
Brookings, OR 

Treatment System Class: Level III 
Collection System Class: Level III 

SOURCES COVERED BY THIS PERMIT: 
Outfall Outfal l 

Type of Waste Numbe r Locatio n 
Treated Wastewater 00 1 R.M . 999 

RECEIVING STREAM INFORMATION: 
Basin: South Coast 
Sub-Basin: Chetco 
Receiving Stream: Pacific Ocean 

LLID: 124431142271-999-D 
County: Curry 

EPA REFERENCE NO: OR002035-4 
Issued in response to Application No. 982829 received September 1 st, 2004. Thi s permit is issued based on the land 
use 

Steve Schnurbusch, Acting Water Quality Manager 
Western Region 

Date 

PERMITTED ACTIVITDZS 

Until this permit expires or is modified or revoked, the permittee is authorised to construct, install, modify, or operate a 
wastewater collection, treatment, control and disposal system and discharge to public waters adequately treated 
wastewaters only from the authorised discharge point or points established in Schedule A and only in conformance 
with all the requirements, limitations, and conditions set forth in the attached schedules as follows: 

Page 
Schedule A - Waste Discharge Limitations not to be Exceeded ...... 2 
Schedule B - Minimum Monitoring and Reporting Requirements 3 
Schedule D - Special Conditions 9 
Schedule F - General Conditions 1 4 

Unless specifically authorised by this permit, by another NPDES or WPCF permit, or by Oregon Administrative Rule, 
any other direct or indirect discharge of waste is prohibited, including discharge to waters of the state or an 
underground injection control system. 
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SCHEDULEA 

1. Wast e Discharge Limitations not to be exceeded after permit issuance. 

a. Outfal l 001 - Treated  Effluent 

(1) Novembe r 1 st - Apri l 30th: 

(3) 

(4) 

(5) 

Parameter 

BOD, 
TSS 

Average Effluen t 
Concentrations 

Monthly Weekl y 
25mg/l 
25 mg/1 

30mg/l 
30mg/l 

Monthly 
Average 
lb/day 

730 
730 

Weekly 
Average 
Ib/day 
1,100 
1,100 

Daily 
Maximum 

lbs 
2,000 
2,000 

(2) Ma y 1st-October 31st: 

Parameter 

BOD, 
TSS 

Average Effluen t 
Concentrations 

Monthly Weekl y 
15 mg/1 
15mg/l 

25 mg/1 
25 mg/1 

Monthly 
Average 
Ib/day 

260 
260 

Weekly 
Average 
lb/day 

400 
400 

Daily 
Maximum 

lbs 
570 
570 

Year-round 

Other parameters 
Enterococci Bacteria 

Fecal Coliform Bacteria 

pH 
BOD5 and TSS Removal 
Efficiency 

Limitations 
Must not exceed a monthly geometric mean of 35 organisms 
per 100 mL. 
Must not exceed a monthly median of 14 organisms per 100 
mL. Not more than 10 percent of the samples per month may 
exceed 43 organisms per 100 mL. 
Must be within the range of 6. 0 to 9.0. 
Must not be less than 85 % monthly average for BOD 5 and 
85% monthly for TSS. 

No wastes may be discharged or activities conducted that cause or contribute to a violation of 
water quality standards in OAR 340-041 applicable to the Oregon South Coast Basin except as 
provided for in OAR 340-045-0080 and the following regulatory mixing zone: 

The allowable mixing zone is that portion of  the Pacific Ocean  contained within a 300-foot 
radius of the point of  discharge. The Zone of Immediate Dilution (ZID) is defined as that por-
tion of the regulatory mixing zone that is within thirty (30) feet of  the point of  discharge. 

Chlorine and chlorine compounds must not be used as a disinfecting agent of the treated efflu -
ent and no chlorine residual due to chlorine used for maintenance purposes is allowed in the 
discharged effluent . 

b. Groundwater 

(1) N o activities may be conducted that could cause an adverse impact on existing or potential 
beneficial use s of groundwater. Ail wastewater and process related residuals must be managed 
and disposed in a manner that will prevent a violation of the Groundwater Quality Protection 
Rules (OAR 340-040). 
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SCHEDULE B 

REPORTING SUMMAR Y 
Item 

Discharge Monitoring Report 

Metals, cyanide, phenols and 
hardness 
Volatile, Acid-extractable and 
Base/Neutral compound s 
Whole Effluent Toxicit y 

Inflow and Infiltration (I&I ) 
reduction report 
Bio-solids report 

Frequency 

Monthly 

Twice per year for 2 years, 
September and February 
Twice per year for 2 years, 
September and February 
4 tests 

Yearly 

Yearly 

Due date 

By 15 th of following 
month 
Within 45 days of test 
completion 
Within 45 days of test 
completion 
Within 45 days of test 
completion 
February 1 st of 
following year 
February 19 th of 
following year 

See Schedule B, 
Section(s) 

La, Lb 

Lb 

Lb 

1 .b and Schedule D-
Section 3 
3.a 

3.b 

1. Minimu m Monitoring and Reporting Requirements 

The Permittee must monitor the parameters as specified below at the locations indicated and report all required 
monitoring results as specified in Schedule B, Condition 2. The laboratory used by the Permittee to analyse 
samples must have a quality assurance/quality control (QA/QC) programme to verify the accuracy of the sam-
ple analysis. If QA/QC requirements are not met for any analysis, the results must be included in the report, 
but not used for calculations required by this permit. When possible, the Permittee shall re-sample in a timely 
manner for parameters failing QA/QC requirements, analyse the samples, and report the results. 

a. Influent 

The facility influent sampling location is in the influent channel at the headwords structure. 

Item or Parameter 
BOD5 

TSS 
PH 

Minimum Monitoring Frequency 
2/Week 
2/Week 
3/Week 

Type of Sample 
24-hour Composite 
24-hour Composite 
Grab 

b. Treated Effluent Outfall 001 

The facility effluent sampling location is in the effluent channel just after the UV system. 

Item or Parameter 
Total Flow (MGD) 
Flow Meter Calibration 
BOD5 

TSS 
Pounds Discharge d (BOD 5 
and TSS) 
PH 
Temperature 
Enterococci bacteria 

Minimum Monitoring Frequency 
Daily 
Semi-Annual 
2/Week 
2/Week 
2/Week 

3/Week 
3/Week 
2/Week 

Type of Sample 
Continuous 
Verification 
24-hour Composite 
24-hour Composite 
Calculation 

Grab 
Grab 
Grab 
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Item or Parameter 
Fecal coliform bacteri a 
UV Radiation Intensity 
Average Percen t Remove d 
(BOD3andTSS) 

Minimum Monitoring Frequency 
2/Week 
Daily 
Monthly 

Type of Sample 
Grab 
Reading (See Note B.6) 
Calculation 

Toxics and related parameters: 
Metals, cyanide , phenol s and 
hardness (See Note B.3) 
Volatile, Acid-extractable 
and Base/Neutral 
compounds ("See Note B.3) 
Whole Effluent Toxicit y 

Twice per year for 2 years, September 
and February (See Note B.2) 
Twice per year for 2 years, September 
and February (See Note B.2) 

1/year (See Note B.l) 

24-hour daily composite (See 
Note B.4) 
24-hour Composite (See 
NoteB.5) 

Composite (24-hour) 

c. Biosolids  Management 

Item or Parameter Minimum 
Monitoring 
Frequency 

Type of Sample 

For all biosolids: 
Sludge analysis including: 
Total Solids (% diy wt.) 
Volatile solids (% dry wt.) 
Biosolids nitrogen for : 
NH3-N; N03-N; & TKN 
(% dry wt.) 

Phosphorus (% diy wt.) 
Potassium (% diy wt.) 
pH (standard units) 
Sludge metals content for: Ag, As, 
Cd, Cu, Hg, Mo, Ni, Pb, Se & Zn, 
measured as total in mg/kg 

Quarterly 

Quarterly 

For all anaerobically digested Class B biosolids Iain 
Record of locations where bio-solids 
are applied on each DEQ approved 
site. (Sit e location maps to be 
maintained at treatment facility fo r 
review upon request by DEQ) 
Record of % volatile solids reduction 
accomplished through stabilisation 
Record of digestion days (mean cell 
residence time) 
Daily Minimum Sludge Temperature 

Each 
Occurrence 

Monthly 

Monthly 

Daily 

Composite sample to be representative of 
the product to be land applied or from 
anaerobic digester (See Note B.7) 

Composite sample to be representative of 
the product to be land applied or from the 
anaerobic digester (See Note B.7) 
applied: 
Date, volume & locations where sludges 
were applied recorded on site location map. 

Calculation (See Note B.8) 

Calculation 

Record 
For all sludge disposed of in a landfill: 
Record of percent total solids and 
volume of all sludge disposed 

Each 
Occurrence 

Record of Date and volume. 
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2. Reportin g Procedures 

a. Monitorin g results must be reported on Department-approved forms. Th e reporting period is the cal-
endar month. Report s must be submitted to a Department's Western Region office by the 15th day of 
the following month and as indicated below. 

b. Stat e monitoring reports must identify the name, certificate classification and grade level of each prin-
cipal operator designated by the permittee as responsible for supervising the wastewater collection and 
treatment systems during the reporting period. Monitorin g reports must also identify each system 
classification as found on Page One of this permit. 

c. Monitorin g reports must also include a record of the quantity of all sludge removed from the treatment 
system and how it was used or disposed and a record of all applicable equipment breakdowns and by-
passing. 

d. D o not report sample results or mass loads as estimated values on the DMR, except as described be-
low. Repor t sample results and mass loads as follows: 

i. Sampl e result at or below detection level 

If a sample result is at or below the detection level, report the result as less than the specified 
detection level. Fo r example, if the detection level is 1.0 ug/L and the result is non-detect, re-
port "<1.0 ug/L" on the DMR. T o calculate the mass load from this result, use the detection 
level. Repor t the mass load as less than the calculated mass load. Fo r example, if flow is 2 
MGD and the reported sample result is <1.0 ug/L, report "O.017 lb/day" for mass load on the 
DMR (1.0 ug/L x 2 MGD x conversion factor = 0.017 lb/day). 

ii. Sampl e result above detection level but below quantitation level 

If a sample result is above the detection level but below the quantitation level, report the result 
as the detection level preceded by the Department's data code "e". Thi s code identifies the re-
sult as being between the detection level and quantitation level. Fo r example, if the detection 
level is 1 ug/1 and the quantitation level is 5 ug/L and the sample result is 4 ug/L, report "el 
ug/1" on the DMR. T o calculate the mass load from this result, use the detection level. Repor t 
the mass load as less than the calculated mass load preceded by "e". Fo r example, if flow is 2 
MGD and the reported sample result is el .0 ug/L, report "e0.017 lb/day" for mass load on the 
DMR (1.0 ug/L x 2 MGD x conversion factor - 0.01 7 Ib/day). 

3. Repor t Submittals 

a. Th e permittee must have in place a program to identify and reduce inflow and infiltration into the sew-
age collection system. A n annual report must be submitted to the Department by February 1st of each 
year which details sewer collection maintenance activities that reduce inflow and infiltration. Th e re-
port must state those activities that have been done in the previous year and those activities planned 
for the following year. The report must include information that demonstrates compliance with the 
DEQ approved inflow removal plan required by Schedule D, Condition 9. 

b. Fo r any year in which bio-solids are land applied or composted, a report must be submitted to the De-
partment by February 19 of the following year that describes solids handling activities for the previ-
ous year and includes, but is not limited to, the required information outlined in OAR 340-50-
035(6)(a)-(e). 
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NOTES: 

B.l Whol e Effluent Toxicit y Testing: Testin g must be conducted as described in Schedule D. Whol e effluen t 
toxicity testing must be conducted according to the following schedule: 

March 2012 
June 2013 
September 2014 
December 2015 

Whole effluent toxicit y testing may be eliminated after completing the above schedule unless otherwise 
notified i n writing by the Department. 

B.2 Toxi c Pollutant Testing Frequency: Fou r scans (for total and dissolved metals, hardness, phenols, cyanide, 
and organic priority pollutants) are required during the two years after permi t issuance. Scan s must be per-
formed in Februaiy and September each year. Afte r four scans , effluent monitorin g may be eliminated unless 
otherwise notified i n writing by the Department. Th e Department will review the data and may require addi-
tional monitoring of the effluent and/o r receiving stream for specific pollutants of concern or reopen the permit 
to incorporate permit limits or other requirements. 

B.3 Wheneve r possible, a permittee should use a test method, as indicated in 40 CFR 136.3 , with a Quantitation 
Limit (QL) that is lower than the permitted effluent limi t or water quality criteria for priority pollutant scans. 
A list of the analytic methods and the acceptable QLs, established by the Department, are located in the docu-
ment RPAIMD, Appendix C: Analytic Methods, Limits and Implementation Guidance, June 2011. Th e 
permittee must ensure that all monitoring analysis reports contain both the QL and the detection level as de-
fined below: 

a. 

b. 

Detection Level: Same as the "Method Detection Limit" (MDL) derived using 40 CFR 13 6 Appendix 
B. 

Quantitation Limit: Same as the Method Reporting Limit (MRL). I t is the lowest level at which the 
entire analytic system must give a recognisable signal and acceptable calibration for the analyte. I t is 
equivalent to the concentration of the lowest calibration standard, assuming that all method-specifie d 
sample weights, volumes, and cleanup procedures have been employed. 

Metals1, Cyanide, Phenols and Hardness 
Pollutant 

Antimony 
Arsenic (inorganic) 
Beryllium 
Chromium 
Chromium (IV) 
Iron (dissolved) 
Mercury 
Selenium 
Thallium 
Cyanide (total) 
Total Phenolic Compounds 

CAS 
Number 
7440360 
na 
7440417 
7440473 
18540299 
7439896 
7439976 
7782492 
7440280 
57125 
na 

QL' 
(Ug/L) 
0.1 
na 
0.1 
0.4 
10 
100 
0.01 
2 
0.1 
5 
na 

Pollutant 

Arsenic (total) 
Arsenic (III) 
Cadmium 
Chromium (III) 
Copper 
Lead 
Nickel 
Silver 
Zinc 
Cyanide (free ) 
Hardness 

CAS 
Number 
7440382 
22541544 
7440439 
16065831 
7440508 
7439921 
7440020 
7440224 
7440666 
57125 
na 

QL , 
WE) 
0.5 
50 
0.1 
10 
10 
5 
10 
1 
5 
5 
na 

]A11 metals must be analysed for total and dissolved 
2QL = Quantitation Limit 
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Base-Neutral Compound s 
Pollutant : 

Acenapthene 
Antlrracene 
B enzo(a) Anthracene 
3,4-Benzoflouranthene 
Benzo(k)flouranthene 

Bis(2-Chloroethyl)-Ether 

Bis(2-Ethylhexyl) Phthalate 
Butyl Benzyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Dibenzo(a,h) Anthracene 
1,3-Dichlorobenzene 
Dichlorobenzenes 
Diethyl Phthalate 
Di-n-Buryl Phthalate 
2,6-Dinitrotoluene 
Di-n-Octyl Phthalate 
Diphenyl-hydrazine 
Flourene 
Hexachlorobutadiene 
Hexachloroethane 
Isophorone 
Nitrobenzene 
N-Nitrosodi-N-Propylamine 
Pentachlorobenzene 
Pyrene 
1,2,4,5-Tetrachlorobenzene 

CAS 
Number 
83329 
120127 
56553 
205992 
207089 

111444 

117817 
85687 
7005723 
53703 
541731 
na 
84662 
84742 
606202 
117840 
na 
86737 
87683 
67721 
78591 
98953 
621647 
608935 
129000 
95943 

QL 
(Hg/Q 

0.5 
0.5 

2 
2 
10 

2 
10 

Pollutant 

Acenapthylene 
Benzidine 
Benzo(a)Pyrene 
Benzo (ghi)Perylene 
Bis(2-Chloroethoxy) 

Methane 
Bis(2-Chloroiso-Propyl) 

Ether 
4-Bromophenyl Phenyl Ether 
2-Chloronaphthalene 
Chrysene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3 -Dichlorobenzidene 
Dimethyl Phthalate 
2,4-Dinitrotoluene 
Dinitrotoluenes 
1,2-Diphenyl-hydrazine 
Flouranthene 
Ffexachlorobenzene 
Hexachlorocyclo-pentadiene 
Indeno(l,2,3-cd) Pyrene 
Naphthalene 
N-Nitrosodi-Methylamine 
N-Nitrosodi-Phenylamine 
Phenanthi'ene 
1,2,4-Trichlorobenzene 

CAS 
Number 
208968 
92875 
50328 
191242 
111911 

108601 

101553 
91587 
218019 
95501 
106467 
91941 
131113 
121142 
na 
122667 
206440 
118741 
77474 
193395 
91203 
62759 
86306 
85018 
120821 

QL 
Oig/L) 
1 
10 
1 
1 
2 

2 

1 
1 
1 
0.5 
0.5 
1 
1 
1 
1 
5 
2 
1 
2 
1 
1 
1 
1 
1 
0.5 

Volatile Organic Compounds 
Pollutant 

Acrolein 
Benzene 
Carbon Tetrachloride 
Chlorodibromomethane 
2-Chloro-Ethylvinylether 
Dichlorobromomethane 
1,2-Dkhloroethane 
1,2-Dichloropropane 
Ethylbenzene 
Methyl Bromide 
Methylene Chloride 

1,1,2,2-Tetrachloro-ethane 
Toluene 
1,1,1 -Trichloroethane 
Trichloroethylene 

CAS . 
Number 
107028 
71432 
56235 
124481 
110758 
75274 
107062 
78875 
100414 
74839 
75092 

79345 
108883 
71556 
79016 

QL , . 
(Ug/L) 
5 
0.5 
0.5 
0.5 
5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 

Pollutant 

Aciylonitrile 
Bromoform 
Chlorobenzene 
Chloro ethane 
Chloroform 
1,1-Dichloroethane 
1,1-Dichloro ethylene 
1,3-Dichloropropylene 
Halomethanes 
Methyl Chloride 
Polynuclear Aromati c 

Hydrocarbons 
Tetrachloro-ethylene 
1,2-Trans-Dichloroethylene 
1,1,2-Trichloro ethane 
Vinyl Chloride 

CAS: .. 
Number 
107131 
75252 
108907 
75003 
67663 
75343 
75354 
542756 

74873 

127184 
156605 
79005 
75014 

QL, 
Otg/L) 
5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 

0.5 
0.5 
0.5 
0.5 



File Number: 1129 7 
Page 8 of 22 

Acid-Extractable Compound s 
Pollutant 

2-Chlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4-Nitrophenol 
Pentachlorophenol 
2,4,5 -Trichlorophenol 

CAS 
Number 
95578 
105679 
51285 
100027 
87865 
95954 

Q L , 
(ug/L): 
1 
5 
5 
5 
2 
2 

Pollutant 

2,4-Dichlorophenol 
4,6-Dinitro-O-Cresol 
2-Nitrophenol 
P-Chloro-M-Cresol 
Phenol 
2,4,6-Trichlorophenol 

CAS 
Number 
120832 
534521 
88755 
59507 
108952 
88062 

QL 
Uig/L) 
1 
2 
2 
1 
1 
1 

B.4 Fo r effluent cyanide samples, at least six discrete grab samples must be collected over the operating day. Eac h 
aliquot must not be less than 100 mL and must be collected and composited into a larger container which has 
been preserved with sodium hydroxide for cyanide samples to insure sample integrity. 

B.5 Th e effluent samples must be 24-hour daily composites, except where sampling volatile compounds. When 
sampling volatile compounds, six discrete samples (not less than 40 mL) collected over the operating day are 
acceptable. Th e permittee must take special precautions in compositing the individual grab samples for the 
volatile organics to insure sample integrity (i.e. no exposure to the outside air). Alternately , the discrete sam-
ples collected for volatiles may be analysed separately and averaged. 

B.6 Th e intensity of UV radiation passing through the water column will affect the system's ability to kill 
organisms. T o track the reduction in intensity, the UV disinfection system must include a UV intensity meter 
with a sensor located in the water column at a specified distance from the UV bulbs. Thi s meter will measure 
the intensity of UV radiation in mWatts-seconds/cm2. The daily UV radiation intensity shall be determined by 
reading the meter each day. I f more than one meter is used, the daily recording will be an average of all meter 
readings each day. 

B.7 Inorgani c pollutant monitoring must be conducted according to Test Methods for Evaluating Solid Waste. 
Physical/Chemical Methods. Second Edition (1982) with Updates I and II and third Edition (1986) with Revi-
sion I. 

B.8 Calculatio n of the % volatile solids reduction is to be based on comparison of a representative grab sample of 
total and volatile solids entering each digester (a weighted blend of the primary and secondaiy clarifier solids) 
and a representative composite sample of solids exiting each digester withdrawal line (as defined in Note B.8 
above). 
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SCHEDULE D 

Special Conditions 

1. Al l biosolids must be managed in accordance with the current, DEQ approved biosolids management plan, and 
the site authorisation letters issued by the DEQ. An y changes in solids management activities that signifi-
cantly differ from operations specified under the approved plan require the prior written approval of the DEQ. 

All new biosolids application sites must meet the site selection criteria set forth in OAR 340-050-0070 and 
must be located within Curry County. Al l currently approved sites are located in Curry County. No new pub-
lic notice is required for the continued use of these currently approved sites. Propert y owners adjacent to any 
newly approved application sites shall be notified, in writing or by any method approved by DEQ, of the pro-
posed activity prior to the start of application. Fo r proposed new application sites that are deemed by the DEQ 
to be sensitive with respect to residential housing, runoff potential or threat to groundwater, an opportunity for 
public comment must be provided in accordance with OAR 340-050-0030. 

2. Thi s permit may be modified to incorporate any applicable standard for bio-solids use or disposal promulgated 
under section 405(d) of the Clean Water Act, if the standard for bio-solids use or disposal is more stringent 
than any requirements for bio-solids use or disposal in the permit, or controls a pollutant or practise not limited 
in this permit. 

3. Whol e Effluent Toxicity Testing 

a. Th e permittee shall conduct whole effluent toxicity (WET) tests as specified in Schedule B of this 
permit. 

b. Th e facility is required to sample once per year over the first four years of the permit. Th e sampling 
events and toxicity tests should take place in a different quarter each year (i.e. Year 1-Qtr 1; Year 2-
Qtr. 2; etc.). 

c. Acut e Toxicity Testing - Organisms and Protocols 

(1) Th e permittee shall conduct 48-hour static renewal tests with Hohneshnysis costata (mysid 
shrimp) and 96-hour static renewal tests with Menidia beryllina (inland silverside). America-
mysis (Mysidopsis) bahia may be substituted \iH. costata is not available. 

(2) Al l test methods and procedures must be in accordance with Methods for Measuring the 
Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms, 
Fifth Edition, EPA-821-R-02-012, October 2002. An y deviation of the bioassay procedures 
outlined in this method must be submitted in writing to the Department for review and ap-
proval prior to use. 

(3) Test s must be conducted on final effluent sample collected as a composite sample. No treat-
ments to the final effluent (i.e . de-chlorination, etc), except those included as part of the meth-
odology, shall be performed by the laboratory unless approved by the Department prior to 
analysis. 

(4) Acut e tests must be conducted on a control and the following dilution series, unless otherwise 
approved by the Department in writing: 1%, 2%, 6%, 20%, and 40%. 

(5) A n acute WET test will be considered to show toxicity if there is a statistically significant dif-
ference in survival between the control and 6 percent effluent . 
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d. Chroni c Toxicity Testing - Organisms and Protocols 

(1) Th e permittee shall conduct tests with: Mytilus  spp. (mussel ) for embryo larval development 
endpoint, Menidia beryllina (inland silverside) for growth and survival test endpoint, and 
Macrocystis pyrifera (giant kelp) for growth test endpoint. 

(2) Al l test methods and procedures must be in accordance with Short-Term Methods for Esti-
mating the Chronic Toxicity of Effluents and Receiving Waters to Marine and Estuarine 
Organisms, Third Edition, EPA-821-R-02-014, October 2002, or Short-Term Methods for 
Estimating the Chronic Toxicity of Effluents and Receiving Waters to West Coast Ma-
rine and Estuarine Organisms, First Edition, EPA/600/R-95-136, August 1995, based on 
species selection in item d(l). An y deviation of the bioassay procedures outlined in the appli-
cable method must be submitted in writing to the Department for review and approval prior to 
use. 

(3) Test s must be conducted on final effluent samples collected as 24-hour composite samples. 
No treatments to the final effluent (i.e . de-chlorination, etc), except those included as part of 
the methodology, shall be performed by the laboratory unless approved by the Department 
prior to analysis. 

(4) Chroni c tests must be conducted on a control and the following dilution series, unless other-
wise approved by the Department in writing: 1%, 2%, 6%, 20%, and 40%. 

(5) A  chronic WET test will be considered to show toxicity if the IC25 (25% inhibition concentra-
tion) occurs at dilutions equal to or less than the dilution that is known to occur at the edge of 
the mixing zone, i.e. IC25 < 2.3%. 

e, Dua l End-Point Tests - Organism s and Protocols 

(1) WE T tests may be dual end-point tests in which both acute and chronic end-points can be de-
termined from the results of a single chronic test. Fo r this permit, the only eligible species for 
dual endpoint is M. beryllina.  Th e acute end-point is determinate at 96-hours for the Menidia 
beryllina (inland silverside). 

(2) Al l test methods and procedures must be in accordance with Short-Term Methods for Esti-
mating the Chronic Toxicity of Effluents and Receiving Waters to Marine and Estuarine 
Organisms, Third Edition, EPA-821-R-02-014, October 2002. An y deviation of the bioassay 
procedures outlined in this method must be submitted in writing to the Department for review 
and approval prior to use. 

(3) Test s must be conducted on final effluent samples collected as described in item d.(3). 

(4) Test s run as dual end-point tests shall be conducted on a control and the following dilution se-
ries, unless otherwise approved by the Department in writing: 1%, 2%, 6%, 20%, and 40%. 

(5) Toxicit y determinations for dual end-point tests must correspond to the acute, c.(5), and 
chronic, d.(5), described above. 

f. Additiona l Sampling Requirements 

(1) A t the time of WET sampling, effluent sample s should also be collected and analysed for met-
als, hardness, and ammonia. 
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Evaluation of Causes and Exceedances 

(1) I f any test exhibits toxicity, as defined in sections c.(5) or d.(5) of this permit condition, an-
other toxicity test using the same species and Department approved methodology must be 
conducted within two weeks, unless otherwise approved by the Department. 

(2) I f two consecutive WET test results indicate acute and/or chronic toxicity, as defined in sec-
tions c.(5) or d.(5) of this permit condition, the permittee shall immediately notify the Depart-
ment of the results. Th e Department will work with the permittee to determine the appropriate 
course of action to evaluate and address the toxicity. 

h. Qualit y Assurance / Reporting 

(1) Qualit y assurance criteria, statistical analyses, and data reporting for the WET tests must be in 
accordance with the EPA documents stated in this condition, 

(2) A  bioassay laboratory report for each test must be prepared according to the EPA method 
documents referenced in this Schedule. Thi s will include all QA/QC documentation, statisti-
cal analysis for each test performed, standard reference toxicant test (SRT) conducted on each 
species required for the toxicity tests, and completed Chain of Custody forms for the samples 
including time of sample collection and receipt. Report s must be submitted to the Department 
within 45 days of test completion. 

(3) Th e report should include all endpoints measured in the test, i.e. NOEC, LOEC, and IC25. 

(4) Th e permittee shall make available to the Department, on request, the written standard operat-
ing procedures they, or the laboratory performing the WET tests, are using for all toxicity tests 
required by the Department. 

i. Reopene r 

(1) Th e Department may reopen and modify this permit to include new limitations, monitoring 
requirements, and/or conditions as determined by the Department to be appropriate, and in ac-
cordance with procedures outlined in Oregon Administrative Rules, Chapter 340, Division 45, 
if: 

• WE T testing data indicate acute and/or chronic toxicity. 
• Th e facility undergoes any process changes. 
• Discharg e monitoring data indicate a change in the reasonable potential to exhibit toxicity. 

4. Th e permittee shall comply with Oregon Administrative Rules (OAR), Chapter 340, Division 49, "Regulations 
Pertaining To Certification of Wastewater System Operator Personnel" and accordingly: 

a. Th e permittee shall have its wastewater system supervised by one or more operators who are certified 
in a classification and grade level (equal to or greater) that corresponds with the classification (collec-
tion and/or treatment) of the system to be supervised as specified on Page One of this permit 

Note: A  "supervisor" is defined as the person exercising authority for establishing and executing the specific 
practice and procedures of operating the system in accordance with the policies of the permittee and 
requirements of the waste discharge permit. "Supervise " means responsible for the technical operation 
of a system, which may affect its performance or the quality of the effluent produced. Supervisor s are 
not required to be on-site at all times. 
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b. Th e permittee's wastewater system may not be without supervision (as required by Special Condition 
4.a. above) for more than thirty (30) days. Durin g this period, and at any time that the supervisor is 
not available to respond on-site (i.e. vacation, sick leave or off-call), the permittee must make avail-
able another person who is certified at no less than one grade lower than the system classification. 

c. I f the wastewater system has more than one daily shift, the permittee shall have the shift supervisor, if 
any, certified at no less than one grade lower than the system classification. 

d. Ther e must be a properly certified supervisor available at all times to respond on-site at the request of 
the permittee and to any other operator. 

e. Th e permittee shall notify the Department of Environmental Quality in writing within thirty (30) days 
of replacement or re-designation of certified operators responsible for supeivising wastewater system 
operation. Th e notice must be filed with the Water Quality Division, Operator Certification Program, 
2020 SW 4th Avenue, Portland, OR 97201 . Thi s requirement is in addition to the reporting require-
ments contained under Schedule B of this permit. 

f. Upo n written request, the Department may grant the permittee reasonable time, not to exceed 120 
days, to obtain the services of a qualified person to supeivise the wastewater system. Th e written re-
quest must include justification for the time needed, a schedule for recruiting and hiring, the date the 
system supervisor availability ceased and the name of the alternate system supervisors) as required by 
4.b. above. 

5. Th e permittee shall notify the appropriate DEQ Western Region Office in accordance with the response times 
noted in the General Conditions of this permit, of any malfunction so that corrective action can be coordinated 
between the permittee and the Department. Incidents of noncompliance/spills should be reported to the Oregon 
Emergency Response System (Telephone Number 1-800-452-0311). 

6. A n adequate contingency plan for prevention and handling of spills and unplanned discharges must be in force 
at all times. A  continuing programme of employee orientation and education must be maintained to ensure 
awareness of the necessity of good in-plant control and quick and proper action in the event of a spill or acci-
dent. 

7. Th e permittee is not required to perform a formal hydrogeologic characterisation or preliminary groundwater 
monitoring during the term of this permit provided: 

a. Th e facilities are operated in accordance with the permit conditions, and; 

b. Ther e are no adverse groundwater quality impacts (complaints or other indirect evidence) resulting 
from the facility's operation. 

If warranted, at permit renewal the Department may evaluate the need for a full assessment of the facilities 
impact on groundwater quality. 

8. Al l recycled water used at the treatment plant site (or satellite facility operating under the same permit) for 
landscape irrigation or in plant processes is exempt from Division 55 rules if: 

a. Th e recycled water is an oxidised and disinfected wastewater; 

b. Th e recycled water is used at the site where is it generated or at an auxiliary wastewater or sludge 
treatment facility that is subject to the same NPDES or WPCF permit as the wastewater treatment sys-
tem. Contiguous property to the parcel of land upon which the treatment system is located is consid-
ered the wastewater treatment system site if under the same ownership; 
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c. Spra y or drift or both from the use does not occur off the site; and, 

d. Publi c access to the site is restricted. 

9. Withi n 180 days of permit issuance, the permittee shall submit to the Department for review and approval an 
updated program and time schedule for identifying and reducing inflow. Withi n 60 days of receiving written 
Department comments, the permittee shall submit a final approvable programme and time schedule. Th e pro-
gramme shall consist of the following: 

a. Identificatio n of all overflow points and verification that sewer system overflows are not occurring up 
to a 24-hour, 5-year storm event or equivalent; 

b. Monitorin g of all pump station overflow points; 

c. A  program for identifying and removing all inflow sources into the permittee's sewer system over 
which the permittee has legal control; and 

d. I f the permittee does not have the necessaiy legal authority for all portions of the sewer system or 
treatment facility, a programme and schedule for gaining legal authority to require inflow reduction 
and a programme and schedule for removing inflow sources. 

10. Industria l Waste Survey/Pre-treatment Program 

a. A s soon as practicable, but by no later than six (6) months from permit issuance date, the permittee 
shall submit to the Department an industrial waste survey as described in 40 CFR 403.8(f)(2)(i-iii) 
suitable to make a determination as to the need for development of a pre-treatment program. 

b. Shoul d the Department determine that a pre-treatment program is required, the permit will be reopened 
and modified in accordance with 40 CFR 403.8(e)(1) to incorporate a compliance schedule to require 
development of a pre-treatment program. Th e compliance schedule requiring program development 
will be developed in accordance with the provisions of 40 CFR 403.12(k), and will not exceed twelve 
(12) months. 
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SCHEDULEF 

NPDES GENERAL CONDITIONS-DOMESTIC FACILITIES 

SECTION A. STANDAR D CONDITIONS 

1. Dut y to Comply with Permit 
The permittee must comply with all conditions of this permit Failure to comply with any permit condition is a 
violation of Oregon Revised Statutes (ORS) 468B.025 and the federal Clean Water Act and is grounds for an 
enforcement action. Failure to comply is also grounds for the Department to terminate, modify and reissue, 
revoke, or deny renewal of a permit. 

2. Penaltie s for Water Pollution and Permit Condition Violations 
The permit is enforceable by DEQ or EPA, and in some circumstances also by third-parties under the citizen 
suit provisions 33 USC §1365. DE Q enforcement is generally based on provisions of state statutes and EQC 
rules, and EPA enforcement is generally based on provisions of federal statutes and EPA regulations. 

ORS 468.140 allows the Department to impose civil penalties up to $25,000 per day for violation of a term, 
condition, or requirement of a permit. Th e federal Clean Water Act provides for civil penalties not to exceed 
$32,500 and administrative penalties not to exceed $11,000 per day for each violation of any condition or limi-
tation of this permit 

Under ORS 468.943, unlawful water pollution, if committed by a person with criminal negligence, is punish-
able by a fine of up to $25,000, imprisonment for not more than one year, or both. Each day on which a viola-
tion occurs or continues is a separately punishable offense. Th e federal Clean Water Act provides for criminal 
penalties of not more than $50,000 per day of violation, or imprisonment of not more than 2 years, or both for 
second or subsequent negligent violations of this permit. 

Under ORS 468.946, a person who knowingly discharges, places, or causes to be placed any waste into the 
waters of the state or in a location where the waste is likely to escape into the waters of the state is subject to a 
Class B felony punishable by a fine not to exceed $200,000 and up to 10 years in prison. Th e federal Clean 
Water Act provides for criminal penalties of $5,000 to $50,000 per day of violation, or imprisonment of not 
more than 3 years, or both for knowing violations of the permit. I n the case of a second or subsequent 
conviction for knowing violation, a person shall be subject to criminal penalties of not more than $100,000 per 
day of violation, or imprisonment of not more than 6 years, or both. 

3. Dut y to Mitigate 
The permittee must take all reasonable steps to minimize or prevent any discharge or sludge use or disposal in 
violation of this permit that has a reasonable likelihood of adversely affecting human health or the 
environment I n addition, upon request of the Department, the permittee must correct any adverse impact on 
the environment or human health resulting from noncompliance with this permit, including such accelerated or 
additional monitoring as necessary to determine the nature and impact of the noncomplying discharge. 

4. Dut y to Reapply 
If the permittee wishes to continue an activity regulated by this permit after the expiration date of this permit, 
the permittee must apply for and have the permit renewed. Th e application must be submitted at least 180 
days before the expiration date of this permit 

The Department may grant permission to submit an application less than 180 days in advance but no later than 
the permit expiration date. 
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5. Permi t Actions 
This permit may be modified, revoked and reissued, or terminated for cause including, but not limited to, the 
following: 
a. Violatio n of any term, condition, or requirement of this permit, a rule, or a statute 
b. Obtainin g this permit by misrepresentation or failure to disclose fully all material facts 
c. A  change in any condition that requires either a temporary or permanent reduction or elimination of the 

authorized discharge 
d. Th e permittee is identified as a Designated Management Agency or allocated a wasteload under a Total 

Maximum Daily Load (TMDL) 
e. Ne w information or regulations 
f. Modificatio n of compliance schedules 
g. Requirement s of permit reopener conditions 
h. Correctio n of technical mistakes made in determining permit conditions 
i. Determinatio n that the permitted activity endangers human health or the environment 
j . Othe r causes as specified in 40 CFR 122.62,122.64, and 124.5 
k. Fo r communities with combined sewer overflows (CSOs): 

(1) T o comply with any state or federal law regulation that addresses CSOs that is adopted or promulgated 
subsequent to the effective date of this permit 

(2) I f new information, not available at the time of permit issuance, indicates that CSO controls imposed 
under this permit have failed to ensure attainment of water quality standards, including protection of 
designated uses 

(3) Resulting from implementation of the Permittee's Long-Term Control Plan and/or permit conditions 
related to CSOs. 

The filing of a request by the permittee for a permit modification, revocation or reissuance, termination, or a 
notification of planned changes or anticipated noncompliance, does not stay any permit condition. 

6. Toxi c Pollutants 
The permittee must comply with any applicable effluent standard s or prohibitions established under Oregon 
Administrative Rules (OAR) 340-041-0033 and 307(a) of the federal Clean Water Act for toxic pollutants, and 
with standards for sewage sludge use or disposal established under Section 405(d) of the Clean Water Act, 
within the time provided in the regulations that establish those standards or prohibitions, even if the permit has 
not yet been modified to incorporate the requirement 

7. Propert y Rights and Other Legal Requirements 
The issuance of this permit does not convey any property rights of any sort, or any exclusive privilege, or 
authorize any injury to persons or property or invasion of any other private rights, or any infringement of 
federal, tribal, state, or local laws or regulations. 

8. Permi t References 
Except for effluent standards or prohibitions established under Section 307(a) of the federal Clean Water Act 
and OAR 340-041-0033 for toxic pollutants, and standards for sewage sludge use or disposal established under 
Section 405(d) of the Clean Water Act, all rules and statutes referred to in this permit are those in effect on the 
date this permit is issued. 

9. Permi t Fees 
The permittee must pay the fees required by Oregon Administrative Rules. 

SECTION B, OPERATIO N AND MAINTENANCE OF POLLUTION CONTROLS 

1. Prope r Operation and Maintenance 
The permittee must at all times properly operate and maintain all facilities and systems of treatment and 
control (and related appurtenances) that are installed or used by the permittee to achieve complianc e with the 
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conditions of this permit. Prope r operation and maintenance also includes adequate laboratory controls and 
appropriate quality assurance procedures. Thi s provision requires the operation of back-up or auxiliary 
facilities or similar systems that are installed by a permittee only when the operation is necessary to achieve 
compliance with the conditions of the permit. 

2. Nee d to Halt or Reduce Activity Not a Defense 
For industrial or commercial facilities, upon reduction, loss, or failure of the treatment facility, the permittee 
must, to the extent necessary to maintain compliance with its permit, control production or all discharges or 
both until the facility is restored or an alternative method of treatment is provided. Thi s requirement applies, 
for example, when the primary source of power of the treatment facility fails or is reduced or lost. I t is not a 
defense for a permittee in an enforcement action that it would have been necessary to halt or reduce the 
permitted activity in order to maintain compliance with the conditions of this permit. 

3. Bypas s of Treatment Facilities 
a. Definition s 

(1) "Bypass " means intentional diversion of waste streams from any portion of the treatment facility. The 
permittee may allow any bypass to occur which does not cause effluent limitations to be exceeded, 
provided the diversion is to allow essential maintenance to assure efficient operation . Thes e bypasses 
are not subject to the provisions of paragraphs b. and c. of this section. 

(2) "Sever e property damage" means substantial physical damage to property, damage to the treatment fa-
cilities which causes them to become inoperable, or substantial and permanent loss of natural re-
sources that can reasonably be expected to occur in the absence of a bypass. Severe property damage 
does not mean economic loss caused by delays in production. 

b. Prohibitio n of bypass. 
(1) Bypass is prohibited and the Department may take enforcement action against a permittee for bypass 

unless: 
i. Bypas s was unavoidable to prevent loss of life, personal injury, or severe property damage; 
ii. Ther e were no feasible alternatives to the bypass, such as the use of auxiliary treatment facilities, 

retention of untreated wastes, or maintenance during normal periods of equipment downtime. This 
condition is not satisfied i f adequate backup equipment should have been installed in the exercise 
of reasonable engineering judgment to prevent a bypass that occurred during normal periods of 
equipment downtime or preventative maintenance; and 

iii. Th e permittee submitted notices and requests as required under General Condition B.3.C. 
(2) Th e Department may approve an anticipated bypass, after considering its adverse effects and any al-

ternatives to bypassing, when the Department determines that it will meet the three conditions listed 
above in General Condition B.3.b.(l). 

c. Notic e and request for bypass. 
(1) Anticipated bypass. If the permittee knows in advance of the need for a bypass, a written notice must 

be submitted to the Department at least ten days before the date of the bypass. 
(2) Unanticipated bypass. The permittee must submit notice of an unanticipated bypass as required in 

General Condition D.5. 

4. Upse t 
a. Definition . "Upset " means an exceptional incident in which there is unintentional and temporary 

noncompliance with technology based permit effluent limitations because of factors beyond the reasonable 
control of the permittee. A n upset does not include noncompliance to the extent caused by operation error, 
improperly designed treatment facilities, inadequate treatment facilities, lack of preventative maintenance, 
or careless or improper operation. 

b. Effec t of an upset. A n upset constitutes an affirmative defense to an action brought for noncompliance 
with such technology-based permit effluent limitation s if the requirements of General Condition B.4.c are 
met. N o determination made during administrative review of claims that noncompliance was caused by 
upset, and before an action for noncompliance, is final administrative action subject to judicial review. 
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c. Condition s necessaiy for a demonstration of upset A  permittee who wishes to establish the affirmative 
defense of upset must demonstrate, through properly signed, contemporaneous operating logs, or other 
relevant evidence that: 
(1) A n upset occurred and that the permittee can identify the causes(s) of the upset; 
(2) Th e permitted facility was at the time being properly operated; 
(3) Th e permittee submitted notice of the upset as required in General Condition D.5, hereof (24-hour 

notice); and, 
(4) Th e permittee complied with any remedial measures required under General Condition A.3 hereof. 

d. Burde n of proof. I n any enforcement proceeding the permittee seeking to establish the occurrence of an 
upset has the burden of proof. 

5. Treatmen t of Single Operational Upset 
For purposes of this permit, A Single Operational Upset that leads to simultaneous violations of more than one 
pollutant parameter will be treated as a single violation. A  single operational upset is an exceptional incident 
that causes simultaneous, unintentional, unknowing (not the result of a knowing act or omission), temporary 
noncompliance with more than one Clean Water Act effluent discharge pollutant parameter. A  single 
operational upset does not include Clean Water Act violations involving discharge without a NPDES permit or 
noncompliance to the extent caused by improperly designed or inadequate treatment facilities. Eac h day of a 
single operational upset is a violation. 

6. Overflow s from Wastewater Conveyance Systems and Associated Pump Stations 
a. Definition s 

(1) "Overflow " means any spill, release or diversion of sewage including: 
i. A n overflow that results in a discharge to waters of the United States; and 

ii. A n overflow of wastewater, including a wastewater backup into a building (other than a back-
up caused solely by a blockage or other malfunction in a privately owned sewer or building 
lateral), even if that overflow does not reach waters of the United States. 

b. Prohibitio n of overflows. Overflow s are prohibited. Th e Department may exercise enforcement discretion 
regarding overflow events. I n exercising its enforcement discretion, the Department may consider various 
factors, including the adequacy of the conveyance system's capacity and the magnitude, duration and 
return frequency of storm events. 

c. Reportin g required. Al l overflows must be reported orally to the Department within 24 hours from the 
time the permittee becomes aware of the overflow. Reporting procedures are described in more detail in 
General Condition D.5. 

7. Publi c Notification of Effluent Violation or Overflow 
If effluent limitations specified in this permit are exceeded or an overflow occurs that threatens public health, 
the permittee must take such steps as are necessaiy to alert the public, health agencies and other affected enti-
ties (e.g., public water systems) about the extent and nature of the discharge in accordance with the notification 
procedures developed under General Condition B.8. Suc h steps may include, but are not limited to, posting of 
the river at access points and other places, news releases, and paid announcements on radio and television. 

8. Emergenc y Response and Public Notification Plan 
The permittee must develop and implement an emergency response and public notification plan that identifies 
measures to protect public health from overflows, bypasses or upsets that may endanger public health. At a 
minimum the plan must include mechanisms to: 
a. Ensur e that the permittee is aware (to the greatest extent possible) of such events; 
b. Ensur e notification of appropriate personnel and ensure that they are immediately dispatched for investiga-

tion and response; 
c. Ensur e immediate notification to the public, health agencies, and other affected public entities (including 

public water systems). Th e overflow response plan must identify the public health and other officials who 
will receive immediate notification; 

d. Ensur e that appropriate personnel are aware of and follow the plan and are appropriately trained; 
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e. Provid e emergency operations; and 
f. Ensur e that DEQ is notified of the public notification steps taken. 

9. Remove d Substances 
Solids, sludges, filter backwash, or other pollutants removed in the course of treatment or control of 
wastewaters must be disposed of in such a manner as to prevent any pollutant from such materials from 
entering waters of the state, causing nuisance conditions, or creating a public health hazard. 

SECTION C. MONITORIN G AND RECORDS 

1. Representativ e Sampling 
Sampling and measurements taken as required herein shall be representative of the volume and nature of the 
monitored discharge. Al l samples must be taken at the monitoring points specified in this permit, and shall be 
taken, unless otherwise specified, before the effluent joins or is diluted by any other waste stream, body of 
water, or substance, Monitorin g points may not be changed without notification to and the approval of the 
Department. 

2. Flo w Measurements 
Appropriate flow measurement devices and methods consistent with accepted scientific practices must be 
selected and used to ensure the accuracy and reliability of measurements of the volume of monitored 
discharges. Th e devices must be installed, calibrated and maintained to insure that the accuracy of the 
measurements is consistent with the accepted capability of that type of device. Device s selected must be 
capable of measuring flows with a maximum deviation of less than ± 10 percent from true discharge rates 
throughout the range of expected discharge volumes. 

3. Monitorin g Procedures 
Monitoring must be conducted according to test procedures approved under 40 CFR part 136, or in the case of 
sludge use and disposal, under 40 CFR part 503, unless other test procedures have been specified in this 
permit. 

4. Penaltie s of Tampering 
The Clean Water Act provides that any person who falsifies, tampers with, or knowingly renders inaccurate 
any monitoring device or method required to be maintained under this permit may, upon conviction, be 
punished by a fine of not more than $10,000 per violation, imprisonment for not more than two years, or both. 
If a conviction of a person is for a violation committed after a first conviction of such person, punishment is a 
fine not more than $20,000 per day of violation, or by imprisonment of not more than four years, or both. 

5. Reportin g of Monitoring Results 
Monitoring results must be summarized each month on a Discharge Monitoring Report form approved by the 
Department. Th e reports must be submitted monthly and are to be mailed, delivered or otherwise transmitted 
by the 15th day of the following month unless specifically approved otherwise in Schedule B of this permit. 

6. Additiona l Monitoring by the Permittee 
If the permittee monitors any pollutant more frequently than required by this permit, using test procedures 
approved under 40 CFR part 136, or in the case of sludge use and disposal, under 40 CFR part 503, or as 
specified in this permit, the results of this monitoring must be included in the calculation and reporting of the 
data submitted in the Discharge Monitoring Report. Suc h increased frequency must also be indicated. Fo r a 
pollutant parameter that may be sampled more than once per day (e.g., Total Chlorine Residual), only the 
average daily value must be recorded unless otherwise specified in this permit. 

7. Averagin g of Measurements 
Calculations for all limitations that require averaging of measurements must utilize an arithmetic mean, except 
for bacteria which shall be averaged as specified in this permit. 
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8. Retentio n of Records 
Records of monitoring information required by this permit related to the permittee's sewage sludge use and 
disposal activities shall be retained for a period of at least five years (or longer as required by 40 CFR part 
503). Record s of all monitoring information including all calibration and maintenance records, all original 
strip chart recordings for continuous monitoring instrumentation, copies of all reports required by this permit 
and records of all data used to complete the application for this permit shall be retained for a period of at least 
3 years from the date of the sample, measurement, report, or application. This period may be extended by 
request of the Department at any time. 

9. Record s Contents 
Records of monitoring information must include: 
a. Th e date, exact place, time, and methods of sampling or measurements; 
b. Th e individuals) who performed the sampling or measurements; 
c. Th e date(s) analyses were performed; 
d. Th e individual(s) who performed the analyses; 
e. Th e analytical techniques or methods used; and 
f. Th e results of such analyses. 

10. Inspectio n and Entiy 
The permittee must allow the Department or EPA upon the presentation of credentials to: 
a. Ente r upon the permittee's premises where a regulated facility or activity is located or conducted, or where 

records must be kept under the conditions of this permit; 
b. Hav e access to and copy, at reasonable times, any records that must be kept under the conditions of this 

permit; 
c. Inspec t at reasonable times any facilities, equipment (including monitoring and control equipment), 

practices, or operations regulated or required under this permit, and 
d. Sampl e or monitor at reasonable times, for the purpose of assuring permit compliance or as otherwise 

authorized by state law, any substances or parameters at any location. 

11. Confidentialit y of Information 
Any information relating to this permit that is submitted to or obtained by DEQ is available to the public 
unless classified as confidential by the Director of DEQ under ORS 468.095. Th e Permittee may request that 
information be classified as confidential if it is a trade secret as defined by that statute. Th e name and address 
of the permittee, permit applications, permits, effluent data , and information required by NPDES application 
forms under 40 CFR 122.21 will not be classified as confidential. 40 CFR 122.7(b). 

SECTION D. REPORTIN G REOUHIEMENTS 

1. Planne d Changes 
The permittee must comply with OAR chapter 340, division 52, "Review of Plans and Specifications" and 40 
CFR Section 122.41(1) (1). Excep t where exempted under OAR chapter 340, division 52, no construction, 
installation, or modification involving disposal systems, treatment works, sewerage systems, or common 
sewers may be commenced until the plans and specifications are submitted to and approved by the 
Department. Th e permittee must give notice to the Department as soon as possible of any planned physical 
alternations or additions to the permitted facility. 

2. Anticipate d Noncompliance 
The permittee must give advance notice to the Department of any planned changes in the permitted facility or 
activity that may result in noncompliance with permit requirements. 
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3. Transfer s 
This permit may be transferred to a new permittee provided the transferee acquires a property interest in the 
permitted activity and agrees in writing to fully comply with all the terms and conditions of the permit and the 
rules of the Commission. N o permit may be transferred to a third party without prior written approval from 
the Department. Th e Department may require modification, revocation, and reissuance of the permit to change 
the name of the permittee and incorporate such other requirements as may be necessary under 40 CFR Section 
122.61. The permittee must notify the Department when a transfer of property interest takes place. 

4. Complianc e Schedule 
Reports of compliance or noncompliance with, or any progress reports on interim and final requirements 
contained in any compliance schedule of this permit must be submitted no later than 14 days following each 
schedule date. An y reports of noncompliance must include the cause of noncompliance, any remedial actions 
taken, and the probability of meeting the next scheduled requirements. 

5. Twenty-Fou r Hour Reporting 
The permittee must report any noncompliance that may endanger health or the environment. Any information 
must be provided orally (by telephone) to DEQ or to the Oregon Emergency Response System (1-800-452-
0311) as specified below within 24 hours from the time the permittee becomes aware of the circumstances. 

a. Overflows . 

(1) Ora l Reporting within 24 hours. 
i. Fo r overflows other than basement backups, the following information must be reported to the 

Oregon Emergency Response System (OERS) at 1 -800-452-0311. Fo r basement backups, this 
information should be reported directly to DEQ. 

a) Th e location of the overflow; 
b) Th e receiving water (if there is one); 
c) A n estimate of the volume of the overflow; 
d) A  description of the sewer system component from which the release occurred (e.g., man-

hole, constructe d overflow pipe, crack in pipe); and 
e) Th e estimated date and time when the overflow began and stopped or will be stopped, 

ii. Th e following information must be reported to the Department's Regional office within 24 
hours, or during normal business hours, whichever is first: 
a) Th e OERS incident number (if applicable) along with a brief description of the event. 

(2) Writte n reporting within 5 days. 
i. Th e following information must be provided in writing to the Department's Regional office 

within 5 days of the time the permittee becomes aware of the overflow: 
a) Th e OERS incident number (if applicable); 
b) The cause or suspected cause of the overflow; 
c) Step s taken or planned to reduce, eliminate, and prevent reoccurrence of the overflow and a 

schedule of majo r milestones for those steps; 
d) Steps taken or planned to mitigate the impact(s) of the overflow and a schedule of major 

milestones for those steps; and 
e) (fo r storm-related overflows) The rainfall intensity (inches/hour) and duration of the storm 

associated with the overflow. 
The Department may waive the written report on a case-by-case basis if the oral report has been re-
ceived within 24 hours. 

b. Othe r instances of noncompliance. 
(1) Th e following instances of noncompliance must be reported: 

i. An y unanticipated bypass that exceeds any effluent limitatio n in this permit; 
ii. An y upset that exceeds any effluent limitatio n in this permit; 
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iii. Violatio n of maximum daily discharge limitation for any of the pollutants listed by the De-
partment in this permit; and 

iv. An y noncompliance that may endanger human health or the environment. 
(2) Durin g normal business hours, the Department's Regional office must be called. Outside of normal 

business hours, the Department must be contacted at 1-800-452-0311 (Oregon Emergency Response 
System). 

(3) A  written submission must be provided within 5 days of the time the permittee becomes aware of the 
circumstances. Th e written submission must contain: 

i. A  description of the noncompliance and its cause; 
ii. Th e period of noncompliance, including exact dates and times; 
iii. Th e estimated time noncompliance is expected to continue if it has not been corrected; 
iv. Step s taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance; 

and 
v, Publi c notification steps taken, pursuant to General Condition B.7 

(4) Th e Department may waive the written report on a case-by-case basis if the oral report has been 
received 

within 24 hours. 

6. Othe r Noncompliance 
The permittee must report all instances of noncompliance not reported under General Condition D,4 or D.5, at 
the time monitoring reports are submitted. Th e reports must contain: 
a. A  description of the noncompliance and its cause; 
b. Th e period of noncompliance, including exact dates and times; 
c. Th e estimated time noncompliance is expected to continue if it has not been corrected; and 
d. Step s taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance. 

7. Dut y to Provide Information 
The permittee must furnish to the Department within a reasonable time any information that the Department 
may request to determine compliance with the permit or to determine whether cause exists for modifying, 
revoking and reissuing, or terminating this permit. Th e permittee must also furnish to the Department , upon 
request, copies of records required to be kept by this permit. 

Other Information: Whe n the permittee becomes aware that it has failed to submit any relevant facts or has 
submitted incorrect information in a permit application or any report to the Department, it must promptly 
submit such facts or information. 

8. Signator y Requirements 
All applications, reports or information submitted to the Department must be signed and certified in 
accordance with 40 CFR Section 122.22. 

9. Falsificatio n of Information 
Under ORS 468.953, any person who knowingly makes any false statement, representation, or certification in 
any record or other document submitted or required to be maintained under this permit, including monitoring 
reports or reports of compliance or noncompliance, is subject to a Class C felony punishable by a fine not to 
exceed $100,000 per violation and up to 5 years in prison. Additionally , according to 40 CFR 122.41(k)(2), 
any person who knowingly makes any false statement, representation, or certification in any record or other 
document submitted or required to be maintained under this permit including monitoring reports or reports of 
compliance or non-compliance shall, upon conviction, be punished by a federal civil penalty not to exceed 
$10,000 per violation, or by imprisonment for not more than 6 months per violation, or by both. 

10. Change s to Indirect Dischargers 
The permittee must provide adequate notice to the Department of the following: 
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a. An y new introduction of pollutants into the POTW from an indirect discharger which would be subject to 
section 301 or 306 of the Clean Water Act if it were directly discharging those pollutants and; 

b. An y substantial change in the volume or character of pollutants being introduced into the POTW by a 
source introducing pollutants into the POTW at the time of issuance of the permit. 

c. Fo r the purposes of this paragraph, adequate notice shall include information on (i) the quality and 
quantity of effluent introduced into the POTW, and (ii) any anticipated impact of the change on the 
quantity or quality of effluent to be discharged from the POTW. 

SECTION E. DEFINITION S 

1. BOD  means five-day biochemical oxygen demand. 
2. CBOD  means five day carbonaceous biochemical oxygen demand 
3. TSS  means total suspended solids. 
4. "Bacteria"  includes but is not limited to fecal coliform bacteria, total coliform bacteria, and E. coli bacteria. 
5. FC  means fecal coliform bacteria. 
6. Total  residual chlorine means combined chlorine forms plus free residual chlorine 
7. Technology  based permit effluent limitations means technology-based treatment requirements as defined in 40 

CFR Section 125.3, and concentration and mass load effluent limitation s that are based on minimum design 
criteria specified in OAR Chapter 340, Division 41. 

8. mg/1  means milligrams per liter. 
9. kg  means kilograms. 
10. tn 3/dmeans cubic meters per day. 
11. MGD  means million gallons per day. 
12. 24-hou r Composite sample means a sample formed by collecting and mixing discrete samples taken 

periodically and based on time or flow. The sample must be collected and stored in accordance with 40 CFR 
part 136. 

13. Grab  sample means an individual discrete sample collected over a period of time not to exceed 15 minutes. 
14. Quarter  means January through March, April through June, July through September, or October through 

December. 
15. Month  means calendar month. 
16. Week  means a calendar week of Sunday through Saturday. 
17. POTW  means a publicly owned treatment works 
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MODIFICATION #1 
This modification is attached to and a part of Permit # 101733 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
WASTE DISCHARGE PERMIT 

Department of Environmental Quality 
Western Region - Sale m Office 

750 Front Street NE, Suite 120, Salem, OR 97301-1039 
Telephone: (503) 378-8240 

Issued pursuant to ORS 468B.050 and the federal Clean Water Act 

ISSUED TO; 
City of Brookings 
898 Elk Drive 
Brookings, OR 97415 

SOURCES COVERED BY THIS PERMIT; 
Outfall Outfal l 

Type of Waste Numbe r Locatio n 
Treated Wastewater 00 1 R.M . 999 

FACILITY TYPE AND LOCATION: 
Trickling Filter/Solids Contact 
905 Wharf Street 
Brookings, OR 

Treatment System Class: Level III 
Collection System Class: Level III 

RECEIVING STREAM INFORMATION: 
Basin: South Coast 
Sub-Basin: Chetco 
Receiving Stream: Pacific Ocean 

LLID: 124431142271 -999-D 
County: Curry 

EPA REFERENCE NO: OR002035-4 

This is a Department initiated modification in accordance with Oregon Administrative Rules 340-045-0055. The permit 
was issued in response to Application No. 982829 received on September 1st, 2004 and based on the land use findings in 
the permit record. 

• v . , - :: ^YA^: • 
Steve_fcIinurbusch7Acting Water Quality Manager 
Western Region 

Date 

Modification #1 - Schedul e B, the table Reporting Summary is replaced with the following: 

.tun 
Discharge Monitoring Report 

Inflow and Infiltration (I&I ) 
reduction report 
Biosolids report 

Whole Effluent Toxicit y tests 

Effluent toxic s characterisation 

urroi-ii 
I'lVqiK'IK'J 

Monthly 

Yearly 

Yearly 

Minimum 4 tests 

Summary report 

NGSI!\1\1AI__ 
Du.'tliiU-
By 15th of following 
month 
February 1 st of 
following year 
February 19 th of 
following year 
Within 45 days of test 
completion 
January 1 st, 2014 

N--linn(s) 
La, L b 

3.a 

3.b 

Lb and Schedule D-Section 
3 
Lb and Note B.3 
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Modification # 2 - Schedul e B, Note B.2 is replaced with the following: 

Toxic Pollutant Testing Frequency: Fou r scans (for total recoverable metals, hardness, phenols, cyanide, and 
organic priority pollutants) are required during the two years after permit issuance. Scan s must be performed 
in Februaiy and September each year. Afte r four scans, effluent monitorin g may be eliminated unless 
otherwise notified i n writing by the Department. Th e Department will review the data and may require 
additional monitoring ofthe effluen t and/o r receiving stream for specific pollutants of concern or reopen the 
permit to incorporate permit limits or other requirements. 

Monitoring for Inorganic Arsenic, Arsenic III, Chromium III, Chromium IV or Free Cyanide will be required 
when the "total recoverable" variant ofthe pollutan t parameter is identified a s having the reasonable potential 
to exceed the water quality criterion at the point of discharge. 

Modification # 3 - Schedul e B, Note B.3, the tables are replaced with the following: 

M.hils .  (v:ini(h'. Tiii.il Ph-iinl. . Nitrntcs. Ainmiini.i mid Ihndn.s s 
(Uli'l HIll.S S lldl-TVUM ' spi ' . i l l i ' f l ) 

I ' l ilhilnnt j  CAN 1 O l . >  I'nlliittin l ( \ S € 1 1 . 

A:..i:u-j... 
Arsenic 
Arsenic (Inorganic)4 

Aresenic III4 

Beryllium 
Cadmium 
Chromium 
Chromium III5 

Chromium VI 
Copper 
Iron 
Lead 

:-;-i_i._ 
7440382 
7440382 

22541544 
7440417 
7440439 
7440473 
16065831 
18540299 
7440508 
7439896 

7439921 

U.lU 
0.50 
1.0 
50 

0.10 
0.10 
0.40 
10 
10 
10 

100 
5 

_.lv_-Jl_ 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide (Free)2 

Cyanide (Total)* 
Total Phenolic Compounds 
Nitrates-Nitrite 
Ammonia 
Hardness (Total as CaC03) 

:•:_:•. : c 
7440020 
7782492 
7440224 
7440280 
7440666 

57125 
57125 

14797558 
7664417 

U.'Jl'J 
10 

2.0 
1.0 

0.10 
5.0 

TBD 
5.0 
na 
100 

1000 

1 All metals must be analysed for total recoverable concentration unless otherwise specified. 
2 For effluent cyanide samples, at least six discrete grab samples must be collected over the operatin g day. Th e aliquot must 
not be less than 10 0 mL and must be collected and composited into a  larger containe r which has been preserved with 
sodium hydroxide to insure sampl e integrity. Fo r Free Cyanid e use method S M 4500 CN I (Weak Acid Dissociable 
Cyanide). Whe n Total cyanide is < DL, Free cyanide is considered to be < DL ofth e Total cyanide. 
3 Chemical Abstract Service 
4 Arsenic Methods: Measuremen t of Total Arsenic meets the requirement of inorganic and Arsenic III as long as the Total 
Arsenic result is < 1.0 ug/L and < 50 ug/L respectively. Metho d EPA I632 A is used to monitor Arsenic III and Arsenic 
(Inorganic). 

Chromium Methods: Measurement of Total Chromium meets the requirement for Chromium III and Chromium VI as long 
as the Tota l Chromium result is < 10 ug/L. 

riiiiiiiiiui 

Ynhitil. 
CiiL.'I unlc 
< AS I 

Oi'ii.tnii' (miipnumK 
s*< nllKTuis-spii-ilkd) 

U l , |  INilldliill l 
M I . : i..... . 

( A S 
< • > ' 

acrylonitrile 
benzene 
bromoform 
carbon tetrachloride 
chlorobenzene 
chlorodibromomethane 
chloroethane 
2-chloro ethyl vinyl ether 
chloroform 
dichlorobromomethane 

107131 
71432 
75252 
56235 
108907 
124481 
75003 
110758 
67663 
75274 

5.0 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
5.0 

0.50 
0.50 

1,2-dichlor opr opane 
1,3-dichloropropylene 
ethylbenzene 
methyl bromide 
methyl chloride 
methylene chloride 
1,1,2,2-tetrachloro ethane 
tetrachloroefhylene 
toluene 
1,1,1-trichloroethane 

78875 
542756 
100414 
74839 
74873 
75092 
79345 
127184 
108883 
71556 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

http://Tiii.il
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Volatile Organi c Compound s 
(ug/1 unless otherwise specified ) 

Pollutant 
1,1-dichloroethane 
1,2-dichloroethane 
1,2-trans-dichloroethylene 

CAS 
75343 
107062 
156605 

QL 
0.50 
0.50 
0.50 

Pollutant 
1,1,2-trichloroethaue 
trichloroethylene 
vinyl chloride 

CAS 
79005 
79016 
75014 

OL 
0.50 
0.50 
0.50 

The permittee must collect six discrete samples (not less than 40 mL) over the operating day with the results averaged for 
reporting purposes. 

Acicl-cxtractablc Compounds 1 

(ug/1 unless otherwise specified ) 
Pollutant 

p-chloro-m-cresol 
2-chlorophenol 
2,4-dichlorophenol 
2,4-dimethylphenol 
2,4-dinitro-o-cresol 
2,4-dlnitrophenol2 

CAS 
59507 
95578 
120832 
105679 
534521 
51285 

QL 
1.0 
1.0 
1.0 
5.0 
2.0 
5.0 

Pollutant 
2-nitrophenol 
4-nifrophenol 
pentachlorophenol 
phenol 
2,4,5-trichlorophenol1 

2,4,6 -tiichlor ophenol 

CAS 
88755 
100027 
87865 
108952 
95954 
88062 

QL 
2.0 
5.0 
2.0 
1.0 
2.0 
1.0 

1 Some QL's will may need methods with modification allowe d by EPA's Solutions for Analytical chemistry Problems 
w/Clean Water Methods, March 2007. 
If necessary, monitoring results from this parameter will also be used to characterize for dinitrophenols 

] '<i lhlt;Mil 

acenaphthene 
acenaphthylene 
anthracene 
benzidine 
benzo(a)anthracene 
benzo(a)pyrene 
3,4-benzofluoranthene 
benzo(ghi)perylene 
benzo(k)fluoranthene 
bis(2-chloroethoxy)methane 
bis(2-chloro ethyl) ether 
bis(2- chloroisopropyl) ether 
bis (2-et_ylhexyl)phfhalate 
4-bromophenyl phenyl ether 
butylbenzyl phthalate 
2- chloronaphthalene 
4-chlorophenyl phenyl ether 
chtysene 
di-n-butyl phthalate 
di-n-octyl phthalate 
dibenzo(a,h)anthracene 
1,2-Dichlorobenzene (o) 
1,3-Dichlorobenzene (m) 
1,4-Dichlorobenzene (p) 

I5:IM-:> 

(u».'l mil l 
( A S 

83329 
208968 
120127 
92875 
56553 
50328 

205992 
191242 
207089 
111911 
111444 
108601 
117817 
101553 
85687 
91587 

7005723 
218019 
84742 
117817 
53703 
95501 

541731 
106467 

H'ulrul .'(iinpmimls 1 

•>s nll i .n. Ne spmlu . l ) 
VI. *  I'nllllhill l 
1.0 
1.0 
1.0 
10 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

0.50 
0.50 
0.50 

3,3 -Dichlorobenzidine 
diethyl phthalate 
dimethyl phthalate 
2,4-dinitrotoluene 
2,6-dinitrotoluene 
1,2-diphenylhydrazine 
fluroranthene 
fluorene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
hexachloro ethane 
indeno(l,2,3-cd)pyrene 
isophorone 
napthalene 
nitrobenzene 
N-n itrosodi methylami ne 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorobenzene2 

phenanthrene 
pyrene 
1,2,4-trichlorobenzene 
Tetrachlorobenzene_.1..2,4,52 

< AS 
91941 
84662 
131113 
121142 
606202 
122667 
206440 
86737 
118741 
87683 
77474 
67721 
193395 
78591 
91203 
98953 
62759 

621647 
86306 

608935 
85018 
129000 
128821 
95943 

VI. 
1.0 
1.0 
1.0 
1.0 
1.0 
5.0 
2.0 
1.0 
1.0 
2.0 
2.0 
2.0 
1.0 
10 
1.0 
1.0 
1.0 
2.0 
1.0 
10 
1.0 
1.0 
5.0 
1.0 

Some QL's will may need methods with modification allowe d by EPA's Solutions for Analytical chemistry Problems 
w/CIean Water Methods, March 2007. 

Analytic Methods: Pentachlorobenzen e and Tetrachlorobenzene 1,2,4,5 use EPA 625 



City of Brookings Wastewater Treatment Plant 
Proposed NPDES Permit Modifications 
Amendments to Evaluation Report 

Oregon Department of Environmental Quality 
Western Region Medford Office 
221 Stewart Avenue 

State of Oregon Medfor d OR 97501 
Department of 
<_2_tT"ntel Contact : Andy Ullrich 

Date: February 7th, 2012 

Background 

DEQ reissued a National Pollutant Discharge Elimination System (NPDES) permit to the City of 
Brookings Wastewater Treatment Plant on November 7th, 2011. The reissued permit contains 
intensive monitoring requirements that are based on DEQ's Interim Management Directive 
(IMD) Reasonable Potential Analysis Process for Toxic Pollutants, Version  3.0  (August, 2011) 
and the Oregon Administrative Rules, Chapter 340, Division 41, Table 40 (Human Health Water 
Quality Criteria for Toxic  Pollutants, October,  2011).  The IMD requires four monitoring events 
during the first two years ofthe permit. This is known as "Tier 1 Monitoring". The first event is 
scheduled to occur in February 2012. 

Upon consultation with contract laboratories regarding these requirements, the City found that the 
language in the Schedule B ofthe reissued permit was confusing and contains unnecessaiy 
analytical methods. Also, some typographical errors were noted. This modification is intended to 
provide clarity on the monitoring requirements and to correct the errors. 

Modification #1 : Monitorin g Summary table in Schedule B 

The Monitoring  Summary table specified that results for each effluent toxics characterisation test 
was to be submitted to the Department within 45 days of each test completion. This table has 
been corrected to specify a summary report of all four tests is due by July 1st, 2014. 

Modification #2 : Not e B.2 - Toxi c Pollutant Testing Frequency 

This modification clarifies metals testing is for total recoverable only. It further clarifies that 
testing for the species of arsenic, chromium, and/or cyanide will only be required if the results for 
total recoverable variant ofthe parameter shows a reasonable potential to exceed the water quality 
criterion at the point of discharge. 

Modification #3 : Metals , Cyanide, Total Phenols and Hardness testing 

This modification clarifies that metals are to be analysed for total recoverable. It also references 
Note B.2 for testing ofthe species of arsenic, chromium and cyanide. 

Modification #4 : Not e B.9 - Fre e cyanide test method (Added note) 

Schedule F, Condition C3 states: "Monitoring must be conducted according to test procedures 
approved under 40 CFR part 136 or, in the case of sludge use and disposal, approved under 40 
CFR part 503 unless other test procedures have been specified in this pennit." However, there is 
no approved test procedure for free cyanide in 40 CFR part 136. This modification specifies a test 
method for free cyanide. 

Medford NPDES Permit Modification _ 1 Page 1 
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TABLE 30:  Aquatic Life Water Quality Criteria for Toxic 

Pollutants 

Effective April 18, 2014  

 

Aquatic Life Criteria Summary 

 
The concentration for each compound listed in Table 30 is a criterion not to be exceeded in waters of 

the state in order to protect aquatic life. The aquatic life criteria apply to waterbodies where the 

protection of fish and aquatic life are the designated uses. All values are expressed as micrograms per 

liter (µg/L).  Compounds are listed in alphabetical order with the corresponding information: the 

Chemical Abstract Service (CAS) number, whether there is a human health criterion for the pollutant 

(i.e. “y”= yes, “n” = no), and the associated aquatic life freshwater and saltwater acute and chronic 

criteria. Italicized pollutants are not identified as priority pollutants by EPA. Dashes in the table column 

indicate that there is no aquatic life criterion.     

 
Unless otherwise noted in the table below, the acute criterion is the Criterion Maximum 

Concentration (CMC) applied as a one-hour average concentration, and the chronic criterion is 

the Criterion Continuous Concentration (CCC) applied as a 96-hour (4 days) average 

concentration. The CMC and CCC criteria should not be exceeded more than once every three 

years. Footnote A, associated with eleven pesticide pollutants in Table 30, describes the 

exception to the frequency and duration of the toxics criteria stated in this paragraph.   

 

 

Table 30 
 

Aquatic Life Water Quality Criteria for Toxic Pollutants 
 

 

Pollutant 

CAS 

Number 

Human 

Health 

Criterion 

Freshwater 

(µg/L) 

Saltwater 

(µg/L) 

Acute 

Criterion 

(CMC) 

Chronic 

Criterion 

(CCC) 

Acute 

Criterion 

(CMC) 

Chronic 

Criterion 

(CCC) 

1 Aldrin 309002 y 3 
A

 -- 1.3 
A

 -- 

A  
See expanded endnote A at bottom of Table 30 for alternate frequency and duration of this criterion. 

2 Alkalinity  n -- 20,000 
B

 -- -- 

B
 Criterion shown is the minimum (i.e. CCC in water may not be below this value in order to protect aquatic life). 
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Table 30 
 

Aquatic Life Water Quality Criteria for Toxic Pollutants 
 

 

Pollutant 

CAS 

Number 

Human 

Health 

Criterion 

Freshwater 

(µg/L) 

Saltwater 

(µg/L) 

Acute 

Criterion 

(CMC) 

Chronic 

Criterion 

(CCC) 

Acute 

Criterion 

(CMC) 

Chronic 

Criterion 

(CCC) 

3 Ammonia 7664417 n Criteria are pH, temperature, 

and salmonid or sensitive 

coldwater species dependent-- 

See document USEPA January 

1985 (Fresh Water).
M

   

 

Ammonia criteria for saltwater 

may depend on pH and 

temperature. Values for 

saltwater criteria (total 

ammonia) can be calculated 

from the tables specified in 

Ambient Water Quality Criteria 

for Ammonia (Saltwater)--1989 

(EPA 440/5-88-004; 

http://water.epa.gov/scitech/swg

uidance/standards/criteria/curre

nt/index.cfm)   

M
 See expanded endnote M equations at bottom of Table 30 to calculate freshwater ammonia criteria 

4 Arsenic  7440382 y 340 
C, D

 150 
C, D 69 

C, D
 36 

C, D
 

C
 Criterion is expressed in terms of “dissolved” concentrations in the water column. 

D
 Criterion is applied as total inorganic arsenic (i.e. arsenic (III) + arsenic (V)).  

5 BHC Gamma 

(Lindane) 

58899 y 0.95 0.08
 A

 0.16 
A

 -- 

A  
See expanded endnote A at bottom of Table 30 for alternate frequency and duration of this criterion. 

6 Cadmium 7440439 n See E See C,  F 40 
C

 8.8
 C 

C
 Criterion is expressed in terms of “dissolved” concentrations in the water column. 

E
 The freshwater criterion for this metal is expressed as “total recoverable” and is a function of hardness (mg/L) in the water 

column. To calculate the criterion, use formula under expanded endnote E at bottom of Table 30.   

  F
 The freshwater criterion for this metal is expressed as a function of hardness (mg/L) in the water column. To calculate the 

criterion, use formula under expanded endnote F at bottom of Table 30. 

7 Chlordane 57749 y 2.4
 A

 0.0043
 A

 0.09
 A

 0.004
 A

 

A  
See expanded endnote A at bottom of Table 30 for alternate frequency and duration of this criterion. 

8 Chloride 16887006 n 860,000 230,000 -- -- 

9 Chlorine 7782505 n 19 11 13 7.5 
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Table 30 
 

Aquatic Life Water Quality Criteria for Toxic Pollutants 
 

 

Pollutant 

CAS 

Number 

Human 

Health 

Criterion 

Freshwater 

(µg/L) 

Saltwater 

(µg/L) 

Acute 

Criterion 

(CMC) 

Chronic 

Criterion 

(CCC) 

Acute 

Criterion 

(CMC) 

Chronic 

Criterion 

(CCC) 

10 Chlorpyrifos 2921882 n 0.083 0.041 0.011 0.0056 

11 Chromium III  16065831 n See C, F See C, F -- -- 

C
 Criterion is expressed in terms of “dissolved” concentrations in the water column. 

  F
 The freshwater criterion for this metal is expressed as a function of hardness (mg/L) in the water column. To calculate the 

criterion, use formula under expanded endnote F at bottom of Table 30. 

12 Chromium VI  18540299 n 16 
C

 11
 C

 1100
C

 50
C

 

C
 Criterion is expressed in terms of “dissolved” concentrations in the water column. 

13 Copper
  

7440508 y See E 
 
See E 4.8

 C
 3.1

 C
 

C
 Criterion is expressed in terms of “dissolved” concentrations in the water column. 

E
 The freshwater criterion for this metal is expressed as “total recoverable” and is a function of hardness (mg/L) in the water 

column. To calculate the criterion, use formula under expanded endnote E at bottom of Table 30.   

14 Cyanide
  

57125 y 22
 J

 5.2
 J

 1
 J 1

 J
 

J
 This criterion is expressed as µg free cyanide (CN)/L. 

15 DDT 4,4' 50293 y 1.1 
A , G

 0.001 
A, G

 0.13 
A, G

 0.001 
A, G

 

A  
See expanded endnote A at bottom of Table 30 for alternate frequency and duration of this criterion. 

G 
This criterion applies to DDT and its metabolites (i.e. the total concentration of DDT and its metabolites should not exceed 

this value). 

16 Demeton 8065483 n -- 0.1 -- 0.1 

17 Dieldrin 60571 y 0.24 0.056 0.71
A

 0.0019
A

 

A  
See expanded endnote A at bottom of Table 30 for alternate frequency and duration of this criterion. 

18 Endosulfan 115297 n 0.22 
A , H   

 0.056 
A , H   

 0.034 
A , H   

 0.0087 
A, H  

 

A  
See expanded endnote A at bottom of Table 30 for alternate frequency and duration of this criterion.

 

H 
This value is based on the criterion published in Ambient Water Quality Criteria for Endosulfan (EPA 440/5-80-046) and 

should be applied as the sum of alpha- and beta-endosulfan. 

19 Endosulfan Alpha 959988 y 0.22 
A

 0.056 
A

 0.034 
A

 0.0087 
A
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Table 30 
 

Aquatic Life Water Quality Criteria for Toxic Pollutants 
 

 

Pollutant 

CAS 

Number 

Human 

Health 

Criterion 

Freshwater 

(µg/L) 

Saltwater 

(µg/L) 

Acute 

Criterion 

(CMC) 

Chronic 

Criterion 

(CCC) 

Acute 

Criterion 

(CMC) 

Chronic 

Criterion 

(CCC) 

A  
See expanded endnote A at bottom of Table 30 for alternate frequency and duration of this criterion. 

20 Endosulfan Beta 33213659 y 0.22 
A

 0.056 
A

 0.034 
A

 0.0087 
A

 

A  
See expanded endnote A at bottom of Table 30 for alternate frequency and duration of this criterion. 

21 Endrin 72208 y 0.086 0.036 0.037 
A

 0.0023 
A

 

A  
See expanded endnote A at bottom of Table 30 for alternate frequency and duration of this criterion. 

22 Guthion 86500 n -- 0.01 -- 0.01 

23 Heptachlor 76448 y 0.52 
A

 0.0038 
A

 0.053 
A

 0.0036 
A

 

A  
See expanded endnote A at bottom of Table 30 for alternate frequency and duration of this criterion. 

24 Heptachlor 

Epoxide 

1024573 y 0.52 
A

 0.0038 
A

 0.053 
A

 0.0036 
A

 

A  
See expanded endnote A at bottom of Table 30 for alternate frequency and duration of this criterion. 

25 Iron (total) 7439896 n -- 1000 -- -- 

26 Lead 7439921 n See C , F See C , F  210
 C

  8.1
 C

  

C
 Criterion is expressed in terms of “dissolved” concentrations in the water column. 

F
 The freshwater criterion for this metal is expressed as a function of hardness (mg/L) in the water column. To calculate the 

criterion, use formula under expanded endnote F at bottom of Table 30. 

27 Malathion 121755 n -- 0.1 -- 0.1 

28 Mercury (total) 7439976 n 2.4 0.012 2.1 0.025 

29 Methoxychlor
  

72435 y -- 0.03 -- 0.03 

30 Mirex 2385855 n -- 0.001 -- 0.001 

31 Nickel 7440020 y See C ,  F  See C ,  F  74
 C

  8.2
 C

 

C
 Criterion is expressed in terms of “dissolved” concentrations in the water column. 

  F
 The freshwater criterion for this metal is expressed as a function of hardness (mg/L) in the water column. To calculate the 

criterion, use formula under expanded endnote F at bottom of Table 30. 

32 Parathion 56382 n 0.065 0.013 -- -- 

33 Pentachlorophenol 87865 y See H See H 13 7.9  
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Table 30 
 

Aquatic Life Water Quality Criteria for Toxic Pollutants 
 

 

Pollutant 

CAS 

Number 

Human 

Health 

Criterion 

Freshwater 

(µg/L) 

Saltwater 

(µg/L) 

Acute 

Criterion 

(CMC) 

Chronic 

Criterion 

(CCC) 

Acute 

Criterion 

(CMC) 

Chronic 

Criterion 

(CCC) 

H
 Freshwater aquatic life values for pentachlorophenol are expressed as a function of pH, and are calculated as follows: 

CMC=(exp(1.005(pH)-4.869); CCC=exp(1.005(pH)-5.134). 

34 Phosphorus 

Elemental 

7723140 n -- -- -- 0.1 

35 Polychlorinated 

Biphenyls (PCBs)
  

NA  y 2
 K

 0.014
 K

 10
 K

 0.03
 K

 

K
 This criterion applies to total PCBs (e.g. determined as Aroclors or congeners) 

36 Selenium 7782492 y See C , L  4.6
 C

  290
 C 

71
 C 

C
 Criterion is expressed in terms of “dissolved” concentrations in the water column. 

L
 The CMC=(1/[(f1/CMC1)+(f2/CMC2)]µg/L) * CF where f1 and f2 are the fractions of total selenium that are treated as selenite 

and selenate, respectively,and CMC1 and CMC2 are 185.9 μg/L and 12.82 μg/L, respectively. See expanded endnote F for the 

Conversion Factor (CF) for selenium. 

37 Silver 7440224 n See C , F
 
 
 

0.10
 C

  1.9
 C 

  
 -- 

C
 Criterion is expressed in terms of “dissolved” concentrations in the water column. 

  F
 The freshwater acute criterion for this metal is expressed as a function of hardness (mg/L) in the water column. To calculate 

the criterion, use formula under expanded endnote F at bottom of Table 30. 

38 Sulfide Hydrogen 

Sulfide 

7783064 n -- 2 -- 2 

39 Toxaphene 8001352 y 0.73 0.0002 0.21 0.0002 

40 Tributyltin (TBT) 688733 n 0.46  0.063  0.37 0.01  

41 Zinc 7440666 y See C , F  See C , F  90
 C

 81
 C

  

C
 Criterion is expressed in terms of “dissolved” concentrations in the water column. 

F
 The freshwater criterion for this metal is expressed as a function of hardness (mg/L) in the water column. To calculate the 

criterion, use formula under expanded endnote F at bottom of Table 30. 
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Endnote A:  Alternate Frequency and Duration for Certain Pesticides 

This criterion is based on EPA recommendations issued in 1980 that were derived using 

guidelines that differed from EPA's 1985 Guidelines which update minimum data requirements 

and derivation procedures. The CMC may not be exceeded at any time and the CCC may not 

be exceeded based on a 24-hour average. The CMC may be applied using a one hour 

averaging period not to be exceeded more than once every three years, if the CMC values 

given in Table 30 are divided by 2 to obtain a value that is more comparable to a CMC derived 

using the 1985 Guidelines. 

Endnote E:  Equations for Hardness-Dependent Freshwater Metals Criteria for Cadmium 

Acute and Copper Acute and Chronic Criteria 

The freshwater criterion for this metal is expressed as total recoverable with two significant 

figures, and is a function of hardness (mg/L) in the water column. Criteria values for hardness 

are calculated using the following formulas (CMC refers to the acute criterion; CCC refers to the 

chronic criterion): 

CMC =  (exp(mA*[ln(hardness)] + bA)) 

CCC =  (exp(mC*[ln(hardness)] + bC)) 

 

 

 

 

 

Endnote F:  Equations for Hardness-Dependent Freshwater Metals Criteria and 

Conversion Factor Table 

The freshwater criterion for this metal is expressed as dissolved with two significant figures, and 

is a function of hardness (mg/L) in the water column. Criteria values for hardness are calculated 

using the following formulas (CMC refers to the acute criterion; CCC refers to the chronic 

criterion): 

     CMC =  (exp(mA*[ln(hardness)] + bA))*CF  

     CCC =  (exp(mC*[ln(hardness)] + bC))*CF 

Chemical mA bA mC bC 

Cadmium 1.128 -3.828 N/A N/A 

Copper 0.9422 -1.464 0.8545 -1.465 

Expanded Endnotes A, E, F, M  
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“CF” is the conversion factor used for converting a metal criterion expressed as the total 

recoverable fraction in the water column to a criterion expressed as the dissolved fraction in 

the water column. 

Chemical mA bA mC bC 

Cadmium  N/A  N/A 0.7409 -4.719 

Chromium III 0.8190 3.7256 0.8190 0.6848 

Lead 1.273 -1.460 1.273 -4.705 

Nickel 0.8460 2.255 0.8460 0.0584 

Silver 1.72 -6.59 -- -- 

Zinc 0.8473 0.884 0.8473 0.884 

 

The conversion factors (CF) below must be used in the equations above for the hardness-

dependent metals in order to convert total recoverable metals criteria to dissolved metals 

criteria. For metals that are not hardness-dependent (i.e. arsenic, chromium VI, selenium, and 

silver (chronic)), or are saltwater criteria, the criterion value associated with the metal in Table 

30 already reflects a dissolved criterion based on its conversion factor below.  

 

 

 

 

 

 

 

 

 

 

 

 



  Oregon Department of Environmental Quality 
    
     

 

Page 9 of 20 

 

Conversion Factor (CF) Table for Dissolved Metals 

Chemical 

Freshwater Saltwater 

Acute Chronic Acute Chronic 

Arsenic 1.000 1.000 1.000 1.000 

Cadmium N/A 1.101672-[(ln 

hardness)(0.041838)] 

0.994 0.994 

Chromium III 0.316 0.860 -- -- 

Chromium VI 0.982 0.962 0.993 0.993 

Copper N/A N/A 0.83 0.83 

Lead 1.46203-[(ln 

hardness)(0.145712)] 

1.46203-[(ln 

hardness)(0.145712)] 

0.951 0.951 

Nickel 0.998 0.997 0.990 0.990 

Selenium 0.996 0.922 0.998 0.998 

Silver 0.85 0.85 0.85 -- 

Zinc 0.978 0.986 0.946 0.946 

 

Endnote M:  Equations for Freshwater Ammonia Calculations 

Acute Criterion  
The 1-hour average concentration of un-ionized ammonia (mg/L NH3) may not exceed more 
often than once every three years on average, the numerical value given by:  
 
CMCNH3 = 0.52/FT/FPH/2 where:  
 

FT = temperature adjustment factor 

FPH = pH adjustment factor 

TCAP = temperature cap 

 
FT = 10 0.03(20-TCAP);  TCAP ≤ T ≤ 30˚ C  
FT = 10 0.03(20-T);  0 ≤ T ≤ TCAP 

FPH = 1   8≤ pH ≤ 9  
FPH = 1 + 10 7.4-pH  6.5 ≤ pH ≤ 8  

     1.25  
 
TCAP = 20 ˚C; Salmonids and other sensitive coldwater species present  
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TCAP = 25 ˚C; Salmonids and other sensitive coldwater species absent 

Chronic Criterion  
The 4-day average concentration of un-ionized ammonia (mg/L NH3) may not exceed more 
often than once every three years on average, the average numerical value given by:  
 
CCCNH3 = 0.80/FT/FPH/RATIO  
 
where FT and FPH are as above for acute criterion and:  
 
 
RATIO = 16       where   7.7 ≤ pH ≤ 9  
 
RATIO = 24 x     107.7 – pH                 

where   6.5≤ pH ≤ 7.7 
                          1 + 10 7.4 - pH    
 
 
TCAP = 15 ˚C; Salmonids and other sensitive coldwater species present  
TCAP = 20 ˚C; Salmonids and other sensitive coldwater species absent 
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TABLE 31: Aquatic Life Water Quality Guidance Values for 

Toxic Pollutants  

Effective April 18, 2014 

 

Water Quality Guidance Values Summary
 A

 

 

The concentration for each compound listed in Table 31 is a guidance value that can be used in 

application of Oregon’s Toxic Substances Narrative (340-041-0033(2)) to waters of the state in 

order to protect aquatic life. All values are expressed as micrograms per liter (µg/L) except 

where noted. Compounds are listed in alphabetical order with the corresponding EPA number 

(from National Recommended Water Quality Criteria: 2002, EPA-822-R-02-047), corresponding 

Chemical Abstract Service (CAS) number, aquatic life freshwater acute and chronic guidance 

values, and aquatic life saltwater acute and chronic guidance values. 

 

 

Table 31 

 

Aquatic Life Water Quality Guidance Values for Toxic Pollutants 

EPA No. Pollutant 

CAS 

Number 

Freshwater Saltwater 

Acute  Chronic  Acute  Chronic  

56 Acenaphthene 83329 1,700 520 970 710 

17 Acrolein 107028 68 21 55   

18 Acrylonitrile 107131 7,550 2,600     

1 Antimony 7440360 9,000 1,600     

19 Benzene 71432 5,300   5,100 700 

59 Benzidine 92875 2,500       

3 Beryllium 7440417 130 5.3     

19 B 

BHC 

(Hexachlorocyclohexane-

Technical) 319868 100   0.34   

21 Carbon Tetrachloride 56235 35,200   50,000   

 Chlorinated Benzenes  250 50 160 129 
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Table 31 

 

Aquatic Life Water Quality Guidance Values for Toxic Pollutants 

EPA No. Pollutant 

CAS 

Number 

Freshwater Saltwater 

Acute  Chronic  Acute  Chronic  

 Chlorinated naphthalenes  1,600   7.5   

 Chloroalkyl Ethers  238,000       

26 Chloroform 67663 28,900 1,240     

45 Chlorophenol 2- 95578 4,380 2,000     

 Chlorophenol 4- 106489     29,700   

52 Methyl-4-chlorophenol 3- 59507 30       

5a Chromium (III) 16065831     10,300   

109 DDE 4,4'- 72559 1,050   14   

110 DDD 4,4'- 72548 0.06   3.6   

 Diazinon 333415 0.08 0.05     

 Dichlorobenzenes  1,120 763 1,970   

29 Dichloroethane 1,2- 107062 118,000 20,000 113,000   

 Dichloroethylenes  11,600   224,000   

46 Dichlorophenol 2,4- 120832 2,020 365     

31 Dichloropropane 1,2- 78875 23,000 5,700 10,300 3,040 

32 Dichloropropene 1,3- 542756 6,060 244 790   

47 Dimethylphenol 2,4- 105679 2,120       

 Dinitrotoluene  330 230 590 370 

16 Dioxin (2,3,7,8-TCDD)  1746016 0.01 38 pg/L     

85 Diphenylhydrazine 1,2- 122667 270       

33 Ethylbenzene 100414 32,000   430   

86 Fluoranthene 206440 3,980   40 16 

 Haloethers   360 122     

 Halomethanes   11,000   12,000 6,400 

89 Hexachlorobutadiene 87683 90 9.3 32   

90 Hexachlorocyclopentadiene 77474 7 5.2 7   

91 Hexachloroethane 67721 980 540 940   

93 Isophorone 78591 117,000   12,900   
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Table 31 

 

Aquatic Life Water Quality Guidance Values for Toxic Pollutants 

EPA No. Pollutant 

CAS 

Number 

Freshwater Saltwater 

Acute  Chronic  Acute  Chronic  

94 Naphthalene 91203 2,300 620 2,350   

95 Nitrobenzene 98953 27,000   6,680   

 Nitrophenols   230 150 4,850   

26 B Nitrosamines 35576911 5,850   3,300,000   

 Pentachlorinated ethanes   7,240 1,100 390 281 

54 Phenol 108952 10,200 2,560 5,800   

 Phthalate esters   940 3 2,944 3.4 

 

Polynuclear Aromatic 

Hydrocarbons       300   

 Tetrachlorinated Ethanes   9,320       

37 Tetrachloroethane 1,1,2,2- 79345   2,400 9,020   

 Tetrachloroethanes   9,320       

38 Tetrachloroethylene 127184 5,280 840 10,200 450 

 Tetrachlorophenol 2,3,5,6         440 

12 Thallium 7440280 1,400 40 2,130   

39 Toluene 108883 17,500   6,300 5,000 

 Trichlorinated ethanes   18,000       

41 Trichloroethane 1,1,1- 71556     31,200   

42 Trichloroethane 1,1,2- 79005   9,400     

43 Trichloroethylene 79016 45,000 21,900 2,000   

55 Trichlorophenol 2,4,6- 88062   970     

 

The following chemicals/compounds/classes are of concern due to the potential for toxic effects 

to aquatic organisms; however, no guidance values are designated. If these compounds are 

identified in the waste stream, then a review of the scientific literature may be appropriate for 

deriving guidance values.   

q Polybrominated diphenyl ethers (PBDE) 

q Polybrominated biphenyls (PBB) 

q Pharmaceuticals 
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q Personal care products 

q Alkyl Phenols  

q Other chemicals with Toxic effects 

 

Footnotes: 

A Values in Table 31 are applicable to all basins. 

B This number was assigned to the list of non-priority pollutants in National Recommended 

Water Quality Criteria: 2002 (EPA-822-R-02-047). 
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TABLE 40:  Human Health Water Quality Criteria for Toxic 

Pollutants 

Effective April 18, 2014 

 

Human Health Criteria Summary 

 

The concentration for each pollutant listed in Table 40 was derived to protect Oregonians from 

potential adverse health impacts associated with long-term exposure to toxic substances 

associated with consumption of fish, shellfish, and water. The “organism only” criteria are 

established to protect fish and shellfish consumption and apply to waters of the state designated 

for fishing. The “water + organism” criteria are established to protect the consumption of 

drinking water, fish, and shellfish, and apply where both fishing and domestic water supply 

(public and private) are designated uses. All criteria are expressed as micrograms per liter 

(µg/L), unless otherwise noted. Pollutants are listed in alphabetical order. Additional information 

includes the Chemical Abstract Service (CAS) number, whether the criterion is based on 

carcinogenic effects (can cause cancer in humans), and whether there is an aquatic life criterion 

for the pollutant (i.e. “y”= yes, “n” = no). All the human health criteria were calculated using a 

fish consumption rate of 175 grams per day unless otherwise noted. A fish consumption rate of 

175 grams per day is approximately equal to 23 8-ounce fish meals per month. For pollutants 

categorized as carcinogens, values represent a cancer risk of one additional case of cancer in 

one million people (i.e. 10-6), unless otherwise noted. All metals criteria are for total metal 

concentration, unless otherwise noted. Italicized pollutants represent non-priority pollutants. The 

human health criteria revisions established by OAR 340-041-0033 and shown in Table 40 do 

not become applicable for purposes of ORS chapter 468B or the federal Clean Water Act until 

approved by EPA pursuant to 40 CFR 131.21 (4/27/2000). 

 

 

Table 40 
 

Human Health Water Quality Criteria for Toxic Pollutants 
 

No. Pollutant 
CAS 
Number Carcinogen 

Aquatic 
Life 

Criterion 

Human Health Criteria for the 
Consumption of: 

Water + Organism 
(µg/L) 

Organism Only 
(µg/L) 

1 Acenaphthene 83329 n n 95 99 

2 Acrolein 107028 n n 0.88 0.93 



  Oregon Department of Environmental Quality 
    
     

 

Page 16 of 20 

 

 

Table 40 
 

Human Health Water Quality Criteria for Toxic Pollutants 
 

No. Pollutant 
CAS 
Number Carcinogen 

Aquatic 
Life 

Criterion 

Human Health Criteria for the 
Consumption of: 

Water + Organism 
(µg/L) 

Organism Only 
(µg/L) 

3 Acrylonitrile 107131 y n 0.018 0.025 

4 Aldrin 309002 y y 0.0000050 0.0000050 

5 Anthracene 120127 n n 2900 4000 

6 Antimony 7440360 n n 5.1 64 

7 Arsenic (inorganic) 
A

 7440382 y y 2.1 2.1(freshwater) 

1.0 (saltwater) 

 A 
The arsenic criteria are expressed as total inorganic arsenic. The “organism only” freshwater criterion is based on a risk level 

of approximately 1 x 10
-5

, and the “water + organism” criterion is based on a risk level of 1 x 10
-4

. 

8 Asbestos 
B

 1332214 y n 7,000,000 fibers/L -- 

 B 
The

 
human health risks from asbestos are primarily from drinking water, therefore no “organism only” criterion was developed.  

The “water + organism” criterion is based on the Maximum Contaminant Level (MCL) established under the Safe Drinking Water 
Act.  

9 Barium C 7440393 n n 1000 -- 

 C 
The human health criterion for barium is the same as originally published in the 1976 EPA Red Book which predates the 1980 

methodology and did not utilize the fish ingestion BCF approach. This same criterion value was also published in the 1986 EPA 
Gold Book.  Human health risks are primarily from drinking water, therefore no “organism only” criterion was developed. The 

“water + organism” criterion is based on the Maximum Contaminant Level (MCL) established under the Safe Drinking Water Act. 

10 Benzene 71432 y n 0.44 1.4 

11 Benzidine 92875 y n 0.000018 0.000020 

12 Benz(a)anthracene 56553 y n 0.0013 0.0018 

13 Benzo(a)pyrene 50328 y n 0.0013 0.0018 

14 Benzo(b)fluoranthene 3,4 205992 y n 0.0013 0.0018 

15 Benzo(k)fluoranthene 207089 y n 0.0013 0.0018 

16 BHC Alpha 319846 y n 0.00045 0.00049 

17 BHC Beta 319857 y n 0.0016 0.0017 

18 BHC Gamma (Lindane) 58899 n y 0.17 0.18 

19 Bromoform 75252 y n 3.3 14 

20 Butylbenzyl Phthalate 85687 n n 190 190 

21 Carbon Tetrachloride 56235 y n 0.10 0.16 

22 Chlordane 57749 y y 0.000081 0.000081 

23 Chlorobenzene 108907 n n 74 160 

24 Chlorodibromomethane 124481 y n 0.31 1.3 
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Table 40 
 

Human Health Water Quality Criteria for Toxic Pollutants 
 

No. Pollutant 
CAS 
Number Carcinogen 

Aquatic 
Life 

Criterion 

Human Health Criteria for the 
Consumption of: 

Water + Organism 
(µg/L) 

Organism Only 
(µg/L) 

25 Chloroethyl Ether bis 2 111444 y n 0.020 0.053 

26 Chloroform 67663 n n 260 1100 

27 Chloroisopropyl Ether bis 2 108601 n n 1200 6500 

28 Chloromethyl ether, bis 542881 y n 0.000024 0.000029 

29 Chloronaphthalene 2 91587 n n 150 160 

30 Chlorophenol 2 95578 n n 14 15 

31 Chlorophenoxy Herbicide (2,4,5,-

TP) D 
93721 n n 10 -- 

 D  
The

 
Chlorophenoxy Herbicide (2,4,5,-TP) criterion is the same as originally published in the 1976 EPA Red Book which 

predates the 1980 methodology and did not utilize the fish ingestion BCF approach. This same criterion value was also 
published in the 1986 EPA Gold Book. Human health risks are primarily from drinking water, therefore no “organism only” 
criterion was developed. The “water + organism” criterion is based on the Maximum Contaminant Level (MCL) established 

under the Safe Drinking Water Act. 

32 Chlorophenoxy Herbicide       

(2,4-D) E 
94757 n n 100 -- 

 E  
The Chlorophenoxy Herbicide (2,4-D) criterion is the same as originally published in the 1976 EPA Red Book which predates 

the 1980 methodology and did not utilize the fish ingestion BCF approach. This same criterion value was also published in the 
1986 EPA Gold Book. Human health risks are primarily from drinking water, therefore no “organism only” criterion was 

developed.  The “water + organism” criterion is based on the Maximum Contaminant Level (MCL) established under the Safe 
Drinking Water Act.    

33 Chrysene 218019 y n 0.0013 0.0018 

34 Copper F 7440508 n y 1300 -- 

 F  
Human health risks from copper are primarily from drinking water, therefore no “organism only” criterion was developed.  The 

“water + organism” criterion is based on the Maximum Contaminant Level (MCL) established under the Safe Drinking Water Act. 

35 Cyanide G 57125 n y 130 130 

 G 
The cyanide criterion is expressed as total cyanide (CN)/L.   

36 DDD 4,4' 72548 y n 0.000031 0.000031 

37 DDE 4,4' 72559 y n 0.000022 0.000022 

38 DDT 4,4' 50293 y y 0.000022 0.000022 

39 Dibenz(a,h)anthracene 53703 y n 0.0013 0.0018 

40 Dichlorobenzene(m) 1,3 541731 n n 80 96 

41 Dichlorobenzene(o) 1,2 95501 n n 110 130 

42 Dichlorobenzene(p) 1,4 106467 n n 16 19 

43 Dichlorobenzidine 3,3' 91941 y n 0.0027 0.0028 
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Table 40 
 

Human Health Water Quality Criteria for Toxic Pollutants 
 

No. Pollutant 
CAS 
Number Carcinogen 

Aquatic 
Life 

Criterion 

Human Health Criteria for the 
Consumption of: 

Water + Organism 
(µg/L) 

Organism Only 
(µg/L) 

44 Dichlorobromomethane 75274 y n 0.42 1.7 

45 Dichloroethane 1,2 107062 y n 0.35 3.7 

46 Dichloroethylene 1,1 75354 n n 230 710 

47 Dichloroethylene trans 1,2 156605 n n 120 1000 

48 Dichlorophenol 2,4 120832 n n 23 29 

49 Dichloropropane 1,2 78875 y n 0.38 1.5 

50 Dichloropropene 1,3 542756 y n 0.30 2.1 

51 Dieldrin 60571 y y 0.0000053 0.0000054 

52 Diethyl Phthalate 84662 n n 3800 4400 

53 Dimethyl Phthalate 131113 n n 84000 110000 

54 Dimethylphenol 2,4 105679 n n 76 85 

55 Di-n-butyl Phthalate 84742 n n 400 450 

56 Dinitrophenol 2,4 51285 n n 62 530 

57 Dinitrophenols 25550587 n n 62 530 

58 Dinitrotoluene 2,4 121142 y n 0.084 0.34 

59 Dioxin (2,3,7,8-TCDD) 1746016 y n 0.00000000051 0.00000000051 

60 Diphenylhydrazine 1,2 122667 y n 0.014 0.020 

61 Endosulfan Alpha 959988 n y 8.5 8.9 

62 Endosulfan Beta 33213659 n y 8.5 8.9 

63 Endosulfan Sulfate 1031078 n n 8.5 8.9 

64 Endrin 72208 n y 0.024 0.024 

65 Endrin Aldehyde 7421934 n n 0.030 0.030 

66 Ethylbenzene 100414 n n 160 210 

67 Ethylhexyl Phthalate bis 2 117817 y n 0.20 0.22 

68 Fluoranthene 206440 n n 14 14 

69 Fluorene 86737 n n 390 530 

70 Heptachlor 76448 y y 0.0000079 0.0000079 

71 Heptachlor Epoxide 1024573 y y 0.0000039 0.0000039 

72 Hexachlorobenzene 118741 y n 0.000029 0.000029 

73 Hexachlorobutadiene 87683 y n 0.36 1.8 

74 Hexachlorocyclo-hexane-
Technical 608731 y n 0.0014 0.0015 
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Table 40 
 

Human Health Water Quality Criteria for Toxic Pollutants 
 

No. Pollutant 
CAS 
Number Carcinogen 

Aquatic 
Life 

Criterion 

Human Health Criteria for the 
Consumption of: 

Water + Organism 
(µg/L) 

Organism Only 
(µg/L) 

75 Hexachlorocyclopentadiene 77474 n n 30 110 

76 Hexachloroethane 67721 y n 0.29 0.33 

77 Indeno(1,2,3-cd)pyrene 193395 y n 0.0013 0.0018 

78 Isophorone 78591 y n 27 96 

79 Manganese H 7439965 n  n -- 100 

 
H  

The “fish consumption only” criterion for manganese applies only to salt water and is for total manganese. This EPA 

recommended criterion predates the 1980 human health methodology and does not utilize the fish ingestion BCF calculation 
method or a fish consumption rate.    

80 Methoxychlor  
I
 72435 n y 100 -- 

 I 
The human health criterion for methoxychlor is the same as originally published in the 1976 EPA Red Book which predates the 

1980 methodology and did not utilize the fish ingestion BCF approach. This same criterion value was also published in the1986 
EPA Gold Book. Human health risks are primarily from drinking water, therefore no “organism only” criterion was developed.  

The “water + organism” criterion is based on the Maximum Contaminant Level (MCL) established under the Safe Drinking Water 
Act.   

81 Methyl Bromide 74839 n n 37 150 

82 Methyl-4,6-dinitrophenol 2 534521 n n 9.2 28 

83 Methylene Chloride 75092 y n 4.3 59 

84 Methylmercury (mg/kg) J 22967926 n n -- 0.040 mg/kg 

 J
 This value is expressed as the fish tissue concentration of methylmercury. Contaminated fish and shellfish is the primary 

human route of exposure to methylmercury. 

85 Nickel 7440020 n y 140 170 

86 Nitrates K 14797558 n n 10000 -- 

 K
 The human health criterion for nitrates is the same as originally published in the 1976 EPA Red Book which predates the 1980 

methodology and did not utilize the fish ingestion BCF approach. This same criterion value was also published in the 1986 EPA 
Gold Book. Human health risks are primarily from drinking water, therefore no “organism only” criterion was developed. The 

“water + organism” criterion is based on the Maximum Contaminant Level (MCL) established under the Safe Drinking Water Act. 

87 Nitrobenzene 98953 n n 14 69 

88 Nitrosamines 35576911 y n 0.00079 0.046 

89 Nitrosodibutylamine, N 924163 y n 0.0050 0.022 

90 Nitrosodiethylamine, N 55185 y n 0.00079 0.046 

91 Nitrosodimethylamine, N 62759 y n 0.00068 0.30 

92 Nitrosodi-n-propylamine, N 621647 y n 0.0046 0.051 

93 Nitrosodiphenylamine, N 86306 y n 0.55 0.60 

94 Nitrosopyrrolidine, N 930552 y n 0.016 3.4 
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Table 40 
 

Human Health Water Quality Criteria for Toxic Pollutants 
 

No. Pollutant 
CAS 
Number Carcinogen 

Aquatic 
Life 

Criterion 

Human Health Criteria for the 
Consumption of: 

Water + Organism 
(µg/L) 

Organism Only 
(µg/L) 

95 Pentachlorobenzene 608935 n n 0.15 0.15 

96 Pentachlorophenol 87865 y y 0.15 0.30 

97 Phenol 108952 n n 9400 86000 

98 Polychlorinated Biphenyls   

(PCBs) L 

NA  y y 0.0000064 0.0000064 

 L 
This criterion applies to total PCBs (e.g. determined as Aroclors or congeners). 

99 Pyrene 129000 n n 290 400 

100 Selenium 7782492 n y 120 420 

101 Tetrachlorobenzene, 1,2,4,5- 95943 n n 0.11 0.11 

102 Tetrachloroethane 1,1,2,2 79345 y n 0.12 0.40 

103 Tetrachloroethylene 127184 y n 0.24 0.33 

104 Thallium 7440280 n n 0.043 0.047 

105 Toluene 108883 n n 720 1500 

106 Toxaphene 8001352 y y 0.000028 0.000028 

107 Trichlorobenzene 1,2,4 120821 n n 6.4 7.0 

108 Trichloroethane 1,1,2 79005 y n 0.44 1.6 

109 Trichloroethylene 79016 y n 1.4 3.0 

110 Trichlorophenol 2,4,6 88062 y n 0.23 0.24 

111 Trichlorophenol, 2, 4, 5- 95954 n n 330 360 

112 Vinyl Chloride 75014 y n 0.023 0.24 

113 Zinc 7440666 n y 2100 2600 

 

 

 

 

 



Table 300A 
 

Designated Beneficial Uses 
South Coast Basin 

(340-41-0300) 
  
  
  

  
Beneficial Uses 

  
Estuaries & Adjacent 

Maine Waters 

  
All Steams & 

Tributaries Thereto 
 

Public Domestic Water Supply¹ 
  

  X 

Private Domestic Water Supply¹ 
  

  X 

Industrial Water Supply 
  

X X 

Irrigation 
 

 X 

Livestock Watering 
  

  X 

Fish & Aquatic Life² 
  

X X 

Wildlife & Hunting 
  

X X 

Fishing 
  

X X 

Boating 
  

X X 

Water Contact Recreation 
  

X X 

Aesthetic Quality 
  

X X 

Hydro Power 
  

  X 

Commercial Navigation & Transportation 
  

X   

¹ With adequate pretreatment (filtration & disinfection) and natural quality to meet drinking water 
standards. 
² See also Figures 300A and 300B for fish use designations for this basin. 
Table produced November, 2003 
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regon 
John A Kitzhaber, M.D., Governor 

Department of Environmental Quality 
Western Region Salem Office 
750 Front Street NE, Suite 120 

Salem, OR 97301-1039 
(503) 378-8240 

FAX (503) 373-7944 
TTY (503) 378-3684 

June 20,2012 

Loree Pryce, P.E. 
City of Brookings 
898 Elk Drive 
Brookings, OR 97415-9648 

RE: PERMIT ACTION LETTER 
NPDES Permit No. 101773 
File No.: 11297 
Facility: Brookings Sewage Treatment Plant 
Curry County 

Dear Ms. Pryce: 

We have reviewed your request for a short-term extension of a report due date in your NPDES permit. 

Your June 19th, 2012 request is for a one-time extension of the due date in Schedule D, Condition 9 of 
your NPDES permit. This condition requires the submission of an updated Inflow and Infiltration (I&I) 
reduction plan, 

Our review indicates your request is not likely to pose any environmental risk. In accordance with OAR 
340-045-055(2)(a)(C), your request is approved. The report due date is extended 120 days, and is now 
due October 31st, 2012. 

This Permit Action Letter is an administrative modification to your NPDES Permit. Please attach it to the 
permit. If you are dissatisfied with the conditions or limitations of this permit action, you have 20 days to 
request a hearing before the Environmental Quality Commission or its authorised representative. Any 
such request shall be made in writing to the Director and shall clearly state the grounds for the request. 

If you have any questions regarding this letter, please call Andy Ullrich in our Medford office at 541-776-
6189. 

Sincerely, 

Steve Schnurbusch 
Acting Water Quality Manager 
Western Region 

cc: EPA Region X 
HQ-WQ OIS 
Andy Ullrich, DEQ - Medford Office 
Carrie Everett, DEQ-Salem 

\wn«-ord\NPDES_rooking5\perniils\12-06-j)a-NPDES-Brookingi.doc\ 

DEQ-DC1 
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Climatography
of the United States

No. 20
1971-2000

U.S. Department of Commerce

National Oceanic & Atmospheric Administration

National Environmental Satellite, Data,

and Information Service

National Climatic Data Center

Federal Building

151 Patton Avenue

Asheville, North Carolina 28801

www.ncdc.noaa.gov

Station: BROOKINGS 2 SE, OR

Elevation:     46 Feet Lat: 42

�

02N Lon: 124

�

15WClimate Division: OR 1 NWS Call Sign: 4BK

COOP ID: 351055

Precipitation (inches)

Precipitation Totals Mean Number
    of Days (3)

Precipitation Probabilities (1)

Probability that the monthly/annual precipitation will be equal to or less than the
indicated amount

Means/

Medians(1)
Extremes Daily Precipitation

Monthly/Annual Precipitation vs Probability Levels

These values were determined from the incomplete gamma distribution

Month Mean
Med-

ian
Highest

Daily(2)
Year Day

Highest

Monthly(1)
Year

Lowest

Monthly(1)
Year

 >=
0.01

 >=
0.10

 >=
0.50

 >=
1.00 .05 .10 .20 .30 .40 .50 .60 .70 .80 .90 .95

   Jan 11.28 10.94  6.19 1953   17 24.55 1998   .50 1985 17.2 14.3  7.8  3.8  3.21  4.28  5.90  7.30  8.68 10.11 11.70 13.57 16.00 19.80 23.35

   Feb 10.14  8.62  5.65 1948   21 21.07 1998  3.24 1988 16.7 14.0  7.6  3.2  3.18  4.14  5.57  6.80  7.98  9.21 10.56 12.14 14.18 17.36 20.30

   Mar  9.61  9.60  8.79 1932   18 15.92 1995  4.06 1992 18.2 14.5  7.0  2.7  4.37  5.22  6.39  7.35  8.23  9.13 10.08 11.17 12.55 14.63 16.51

   Apr  5.72  4.96  4.38 1937   13 15.34 1993  1.32 1973 13.9 10.4  4.1  1.4  1.63  2.17  2.99  3.71  4.40  5.13  5.93  6.88  8.11 10.04 11.83

   May  3.61  3.26  5.97 1963    6  9.92 1993   .01 1982  9.5  6.4  2.5  1.0   .26   .48   .95  1.44  2.00  2.64  3.41  4.38  5.74  8.03 10.30

   Jun  1.83  1.35  6.00 1933    9  4.90 1995   .36+ 1991  5.9  3.5  1.0   .4   .25   .40   .66   .92  1.18  1.48  1.82  2.23  2.80  3.72  4.61

   Jul   .51   .26  3.71 1947   26  2.40 1993   .00+ 1980  3.3  1.0   .3   .1   .00   .01   .06   .12   .20   .30   .43   .60   .85  1.29  1.74

   Aug  1.04   .29  3.61 1983   29  6.04 1983   .00+ 1998  4.5  1.7   .6   .3   .00   .00   .01   .08   .20   .38   .66  1.08  1.73  2.97  4.30

   Sep  1.95   .88  3.27 1951   30  7.38 1977   .00 1999  5.5  3.1  1.4   .6   .00   .03   .16   .35   .63   .99  1.49  2.18  3.23  5.13  7.13

   Oct  5.22  4.33  5.45 1990   30 12.37 1981   .16 1978 10.0  7.0  3.7  1.8   .60  1.01  1.74  2.46  3.24  4.11  5.12  6.37  8.08 10.89 13.63

   Nov 10.58  8.84  5.53 1953   22 26.01 1973  3.82 1993 17.4 13.9  7.8  3.6  3.43  4.43  5.91  7.18  8.39  9.65 11.03 12.64 14.72 17.95 20.93

   Dec 11.99 11.18  6.88 1954   30 30.60 1996  2.10 1976 17.6 14.6  8.8  4.2  3.07  4.20  5.94  7.48  9.00 10.60 12.38 14.49 17.25 21.61 25.69

   Ann  73.48  71.68  8.79
Mar

1932
  18  30.60

Dec

1996
   .00+

Sep

1999
139.7 104.4  52.6  23.1  46.01  51.07  57.70  62.82  67.44  71.95  76.67  81.93  88.39  97.89 106.21

+ Also occurred on an earlier date(s) (1) From the 1971-2000 Monthly Normals
# Denotes amounts of a trace (2) Derived from station’s available digital record: 1931-2001
@ Denotes mean number of days greater than 0 but less than .05 (3) Derived from 1971-2000 serially complete daily data

** Statistics not computed because less than six years out of thirty had measurable precipitation Complete documentation available from:  
www.ncdc.noaa.gov/oa/climate/normals/usnormals.html
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FIRM  Maps Legend 
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City of  Brookings 
 6.0 inches  per 24-hours 



 
 
 

City of  Brookings 
7.0 inches  per 24-hours 



Sep 24, 2014

This map is for general reference only. The US Fish and Wildlife Service is not
responsible for the accuracy or currentness of the  base data shown on this map. All
wetlands related data should be used in accordance with the layer metadata found on
the Wetlands Mapper web site.

User Remarks:
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APPENDIX C:  COST ESTIMATES AND FUNDING 
 

 

Cost Estimates 
 







































































































APPENDIX D:  MISCELLANEOUS REPORTS AND STUDIES 
 

Population Forecast 
 
2000 Oregon Population Report 
 
Monthly Water & Sewer Rates - Brookings 
 
Brookings Budget 
 
Endangered Species Lists 
 
Smoke Testing Report, October 2014 (under separate cover) 
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Brookings_Harbor_safeharbor Page 1 of 1

City of Brookings WWFP

Date: 25-Sep-14

  

2. Historical Population Growth Table

Year

1980
1990
2000
2010
2015
2020
2025
2030
2035
2040

2. Calculations

Year Pop IncreaseAnnual Rate Pop IncreaseAnnual Rate Pop Increase Annual Rate Pop Increase Annual Rate
1980 16,992 3,384 - -
1990 19,327 2,335 1.21% 4,400 1,016 2.31% 2,143 6,543      
2000 21,137 1,810 0.86% 5,447 1,047 1.92% 2,622 479 1.83% 8,069      1,526 1.89%
2010 22,364 1,227 0.50% 6,336 889 1.40% 2,391 -231 0.80% 8,727      658 0.80%
2015 22,321 -43 -0.04% 6,334 -2 -0.03% 2,390 -1 -0.03% 8,724      -3 -0.03%
2020 23,087 766 0.66% 6,376 42 0.66% 2,406 16 0.66% 8,782      58 0.66%
2025 23,854 767 0.64% 6,417 41 0.64% 2,422 15 0.64% 8,838      56 0.64%
2030 24,440 586 0.48% 6,447 31 0.48% 2,433 12 0.48% 8,881      42 0.48%
2035 24,751 311 0.25% 6,464 16 0.25% 2,439 6 0.25% 8,903      22 0.25%
2040 24,912 161 0.13% 6,472 8 0.13% 2,442 3 0.13% 8,914      12 0.13%

Notes:

1

2

8,724
8,782
8,838
8,881
8,903
8,914

6,417

1. Historic population and forecasted estimate population graph

Population Forecast based on Historic Growth Rate

-
6,543
8,069
8,727

16,992

based Safe Harbor method

Community of 

Harbor

5,447

Curry County 1980 thru 2050 population is taken from the Office of Economic Analysis,   
Department of Administration Services, State of Oregon, Release Date April 15, 2014

City of Brookings population from 1980 to 2010 was prepared by the Population 
Research Center, PSU April 2014

23,087
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6,464
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4,400
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2,143
2,622
2,391
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City of Brookings
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-
-
-
-
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Scientific Name Common Name Federal Status State Status

Gonidea angulata Western ridged mussel

Lanx alta Highcap lanx (snail)

Juga orickensis Redwood juga

Juga sp. 9 Shasta juga

Pomatiopsis binneyi Robust walker

Pomatiopsis chacei Marsh walker

Hochbergellus hirsutus Sisters hesperian (snail)

Monadenia fidelis beryllica Green sideband (snail)

Nebria gebleri siskiyouensis Siskiyou gazelle beetle SOC

Hoplistoscelis heidemanni Heidemann's damsel bug

Platylygus pseudotsugae Douglas-fir plant bug

Callophrys johnsoni Johnson's hairstreak (butterfly)

Callophrys polios maritima Seaside hoary elfin (butterfly)

Plebejus saepiolus littoralis Coastal greenish blue (butterfly) SOC

Polites mardon Mardon skipper (butterfly) C

Namamyia plutonis A caddisfly

Rhyacophila haddocki Haddock's rhyacophilan caddisfly SOC

INVERTEBRATE ANIMALS



Scientific Name Common Name Federal Status State Status

Arthrocardia silvae Red marine alga

Cryptopleura peltata Marine red alga

Desmarestia foliacea Brown marine alga

Dictyota binghamiae Brown marine alga

Farlowia compressa Red marine alga

Hollenbergia nigricans Marine red alga

Laminaria longipes Brown marine alga

Loranthophycus californica Red marine alga

Mazzaella californica Red marine alga

Microcladia coulteri Red marine alga

Pikea pinnata Red marine alga

Porphyra torta Red marine alga

Porphyropsis coccinea Red marine alga

Scinaia confusa Red marine alga

Scytosiphon gracilis Brown marine alga

Anastrophyllum minutum Liverwort

Calypogeia sphagnicola Liverwort

Cryptomitrium tenerum Liverwort

Phymatoceros phymatodes Hornwort

Andreaea schofieldiana Moss

Bryum calobryoides Moss

Encalypta brevicolla Moss

Encalypta brevipes Moss

Grimmia anomala Moss

Limbella fryei Moss SOC C

Orthodontium gracile Moss

Orthodontium pellucens Moss

Pseudoleskeella serpentinensis Moss

Triquetrella californica Moss

Anaptychia crinalis Lichen

Bryoria pseudocapillaris Lichen

Buellia oidalea Lichen

Cladidium bolanderi Lichen

Lecanora caesiorubella ssp. merrillii Lichen

Niebla cephalota Lichen

Pyrrhospora quernea Lichen

Ramalina pollinaria Lichen

Sigridea californica Lichen

Stenocybe clavata Lichen

Teloschistes flavicans Lichen

Usnea schadenbergiana Lichen

Albatrellus avellaneus Fungus

Arcangeliella camphorata Fungus

Leucogaster microsporus Fungus

Macowanites chlorinosmus Fungus

Rhizopogon flavofibrillosus Fungus

Rhizopogon truncatus Fungus

NON-VASCULAR PLANTS AND FUNGI



Scientific Name Common Name Federal Status State Status

Abronia latifolia Yellow sandverbena

Abronia umbellata ssp. breviflora Pink sandverbena SOC LE

Adiantum jordanii California maiden-hair

Agrostis densiflora California bentgrass

Allium bolanderi var. bolanderi Bolander onion

Arabis koehleri var. stipitata Koehler's stipitate rockcress

Arabis macdonaldiana Red Mountain rockcress LE LE

Arctostaphylos hispidula Gasquet manzanita SOC

Artemisia pycnocephala Coastal sagewort

Astragalus umbraticus Woodland milk-vetch

Baccharis douglasii Marsh baccharis

Bensoniella oregana Bensonia SOC C

Brodiaea terrestris Dwarf brodiaea

Calochortus howellii Howell's mariposa-lily SOC LT

Cardamine nuttallii var. gemmata Purple toothwort C

Carex abrupta Abrupt-beaked sedge

Carex barbarae Santa Barbara sedge

Carex brevicaulis Short-stemmed sedge

Carex gynodynama Hairy sedge

Carex scabriuscula Siskiyou sedge

Castilleja brevilobata Short-lobed red-paintbrush

Castilleja mendocinensis Mendocino coast paintbrush SOC

Castilleja wightii Wight's paintbrush

Cicendia quadrangularis Timwort

Clintonia andrewsiana Andrew's bead-lily

Cochlearia groenlandica Scurvygrass

Cryptantha leiocarpa Seaside cryptantha

Cyperus bipartitus Shining cyperus

Cypripedium californicum California lady's-slipper

Cypripedium fasciculatum Clustered lady's-slipper SOC C

Darlingtonia californica California pitcher-plant

Dicentra formosa ssp. oregana Oregon bleedingheart

Dichelostemma ida-maia Firecracker flower

Draba howellii Howell's whitlow-grass C

Elymus glaucus ssp. virescens Smooth wildrye

Epilobium canum ssp. latifolium California fire chalice

Epilobium rigidum Rigid willow-herb

Ericameria arborescens Golden fleece

Erigeron cervinus Siskiyou daisy SOC

Erigeron klamathensis Klamath daisy

Erigeron stanselliae Stansell's daisy

Eriogonum lobbii Lobb's buckwheat

Eriogonum nudum var. paralinum Del Norte buckwheat

Eriogonum pendulum Waldo buckwheat

Erysimum concinnum Pacific wallflower SOC

Erythronium howellii Howell's adder's-tongue

Erythronium revolutum Pink fawn-lily

Eschscholzia caespitosa Gold poppy

Euonymus occidentalis Western wahoo

VASCULAR PLANTS AND FUNGI



Festuca rubra ssp. mediana Median red fescue

Frasera umpquaensis Umpqua swertia C

Fritillaria glauca Siskiyou fritillaria

Galium californicum ssp. californicum California bedstraw

Gentiana setigera Waldo gentian SOC C

Gilia millefoliata Seaside gilia SOC

Gnaphalium californicum California cudweed

Hazardia whitneyi var. discoidea Whitney's haplopappus

Hesperevax sparsiflora var. brevifolia Short-leaved evax

Hieracium greenei Greene's hawkweed

Hieracium horridum Shaggy hawkweed

Horkelia sericata Silky horkelia

Hydrocotyle verticillata Whorled marsh pennywort

Iliamna latibracteata California globe-mallow

Kalmiopsis leachiana Kalmiopsis

Lasthenia ornduffii Large-flowered goldfields SOC C

Lathyrus littoralis Beach peavine

Leucothoe davisiae Sierra laurel

Lewisia cotyledon var. howellii Howell's lewisia

Lewisia leeana Lee's lewisia

Lewisia oppositifolia Opposite-leaved lewisia

Lilium kelloggii Kellogg's lily SOC

Lilium occidentale Western lily LE LE

Lomatium engelmannii Engelmann's desert-parsley

Lupinus tracyi Tracy's lupine

Marsilea vestita Hairy water-fern

Microseris bigelovii Coast microseris

Microseris howellii Howell's microseris LT

Mimulus aurantiacus Bush monkeyflower

Mimulus douglasii Douglas' monkeyflower

Monardella purpurea Siskiyou monardella SOC

Myrica gale Sweet gale

Myriophyllum sibiricum Common water-milfoil

Noccaea fendleri ssp. siskiyouense Siskiyou Mountain pennycress

Oenothera wolfii Wolf's evening-primrose SOC LT

Persicaria punctata Dotted smartweed

Phacelia argentea Silvery phacelia SOC LT

Phacelia malvifolia Mallow-leaved phacelia

Phalaris angusta Narrow canarygrass

Phalaris californica California canarygrass

Piperia elongata Dense-flower rein orchid

Poa piperi Piper's bluegrass

Poa stenantha Narrow-flower bluegrass

Poa unilateralis ssp. unilateralis San Francisco bluegrass

Polypodium calirhiza Hotroot polypody

Polystichum californicum California sword-fern

Prosartes parvifolia Siskiyou fairy bells

Pyrola dentata Toothleaf pyrola

Rhynchospora capitellata Brownish beakrush

Ribes divaricatum var. pubiflorum Straggly gooseberry

Rosa gymnocarpa var. serpentina Serpentine dwarf rose

Salix delnortensis Del Norte willow



Sanicula peckiana Peck's sanicle

Saxifragopsis fragarioides Strawberry saxifrage

Schoenoplectus subterminalis Water clubrush

Scirpus pendulus Drooping bulrush

Scoliopus bigelovii California fetid adder's-tongue

Sedum laxum ssp. heckneri Heckner's stonecrop

Senecio triangularis var. angustifolius Bog groundsel

Sidalcea malachroides Maple-leaved sidalcea SOC

Sidalcea malviflora ssp. patula Coast checker bloom SOC C

Silene hookeri ssp. bolanderi Bolander's catchfly

Silene lemmonii Lemmon's catchfly

Smilax californica California smilax

Solanum parishii Parish's horse-nettle

Streptanthus howellii Howell's streptanthus C

Triglochin striata Three-ribbed arrow-grass

Trillium kurabayashii Giant purple trillium

Triteleia hendersonii var. leachiae Leach's brodiaea SOC C

Triteleia laxa Ithuriel's spear

Vancouveria chrysantha Yellow vancouveria

Viola langsdorfii Aleutian viola

Viola primulifolia ssp. occidentalis Western bog violet SOC C



Scientific Name Common Name Federal Status State Status

Anaxyrus boreas Western toad SV

Aneides ferreus Clouded salamander SV

Ascaphus truei Coastal tailed frog SOC SV

Batrachoseps attenuatus California slender salamander

Plethodon elongatus Del Norte salamander SOC SV

Rana aurora Northern red-legged frog SOC SV

Rana boylii Foothill yellow-legged frog SOC SC/SV

Rhyacotriton variegatus Southern torrent salamander SOC SV

Accipiter gentilis Northern goshawk SOC SV

Aechmophorus clarkii Clark's grebe

Aechmophorus occidentalis Western grebe

Aquila chrysaetos Golden eagle

Asio flammeus Short-eared owl

Brachyramphus marmoratus Marbled murrelet LT LT

Branta hutchinsii leucopareia Aleutian Canada goose

Bucephala albeola Bufflehead

Cerorhinca monocerata Rhinoceros auklet SV

Charadrius nivosus nivosus Western snowy plover PS:LT LT

Chordeiles minor Common nighthawk SC

Contopus cooperi Olive-sided flycatcher SOC SV

Dryocopus pileatus Pileated woodpecker SV

Elanus leucurus White-tailed kite

Empidonax traillii brewsteri Little willow flycatcher SV

Falco peregrinus anatum American peregrine falcon SV

Falco peregrinus tundrius Arctic peregrine falcon SV

Fratercula cirrhata Tufted puffin SV

Haematopus bachmani Black oystercatcher SOC SV

Haliaeetus leucocephalus Bald eagle SV

Histrionicus histrionicus Harlequin duck SOC

Icteria virens Yellow-breasted chat SOC SC

Melanerpes formicivorus Acorn woodpecker SOC SV

Melanerpes lewis Lewis's woodpecker SOC SC

Oceanodroma furcata Fork-tailed storm-petrel

Oreortyx pictus Mountain quail SOC SV

Patagioenas fasciata Band-tailed pigeon SOC

Pelecanus occidentalis californicus California brown pelican LE

Picoides albolarvatus White-headed woodpecker SOC SC

Podiceps auritus Horned grebe

Podiceps grisegena Red-necked grebe SC

Progne subis Purple martin SOC SC

Ptychoramphus aleuticus Cassin's auklet SV

Regulus satrapa Golden-crowned kinglet

Sialia mexicana Western bluebird SV

VERTEBRATE ANIMALS



Sitta carolinensis aculeata Slender-billed nuthatch SV

Strix occidentalis caurina Northern spotted owl LT LT

Sturnella neglecta Western meadowlark SC

Acipenser medirostris pop. 1 Green sturgeon (Southern DPS) LT

Acipenser medirostris pop. 2 Green sturgeon (Northern DPS) SOC

Entosphenus tridentatus Pacific lamprey SOC SV

Lampetra richardsoni Western brook lamprey SV

Oncorhynchus clarkii pop. 1
Coastal cutthroat trout (Oregon Coast 

ESU)
SOC

Oncorhynchus clarkii pop. 5
Coastal cutthroat trout (Southern 

Oregon/California Coasts ESU)
SOC

Oncorhynchus kisutch pop. 2

Coho salmon (Southern 

Oregon/Northern California Coasts 

ESU)

LT SV

Oncorhynchus kisutch pop. 3 Coho salmon (Oregon Coast ESU) LT SV

Oncorhynchus mykiss pop. 24
Steelhead (Klamath Mountains 

Province ESU, summer run)
SC/SV

Oncorhynchus mykiss pop. 25
Steelhead (Klamath Mountains 

Province ESU, winter run)

Oncorhynchus mykiss pop. 30
Steelhead (Oregon Coast ESU, summer 

run)
SOC SV

Oncorhynchus mykiss pop. 31
Steelhead (Oregon Coast ESU, winter 

run)
SOC SV

Oncorhynchus tshawytscha pop. 25

Chinook salmon (Southern 

Oregon/Northern California Coast ESU, 

spring run)

SV

Oncorhynchus tshawytscha pop. 26

Chinook salmon (Southern 

Oregon/Northern California Coast ESU, 

fall run)

SV

Thaleichthys pacificus Eulachon LT

Arborimus albipes White-footed vole SOC

Arborimus longicaudus Red tree vole PS:C SV

Bassariscus astutus Ringtail SV

Canis lupus Gray wolf PS:LE LE

Corynorhinus townsendii Townsend's big-eared bat SOC SC

Enhydra lutris Sea otter LT

Eumetopias jubatus Northern sea lion LT

Lasionycteris noctivagans Silver-haired bat SOC SV

Lasiurus cinereus Hoary bat SV

Martes caurina pop 3 Pacific Marten - Coastal Population SV

Myotis californicus California myotis SV

Myotis evotis Long-eared myotis SOC

Myotis thysanodes Fringed myotis SOC SV

Myotis volans Long-legged myotis SOC SV

Myotis yumanensis Yuma myotis SOC

Pekania pennanti Fisher PS:C SC

Sciurus griseus Western gray squirrel SV



Thomomys bottae detumidus Pistol River pocket gopher SOC

Thomomys mazama helleri Gold Beach pocket gopher SOC

Ursus arctos horribilis Grizzly bear LT

Actinemys marmorata Western pond turtle SOC SC

Crotalus oreganus Western rattlesnake SC

Lampropeltis getula Common kingsnake SOC SV

Lampropeltis zonata California mountain kingsnake SOC SV



APPENDIX E:  PHOTOS 
 

 

 



























Attachment B 

Original text to  be deleted is stricken. 

Proposed new text is bold 

 

 

PUBLIC FACILITIES PLAN 
 

CITY OF BROOKINGS WATER SYSTEM 

 

The City of Brookings acquired the water system serving property within the City in 1973 and 

operates the water system as a City business enterprise.  The City has made substantial 

improvements to the water system over the years. 

 

The water enterprise consists of the following operating systems: 

 

 Source of Supply:  The locations where the City takes or has the right to take ground 

water for municipal purposes, and the system for transmission of the water taken from 

these locations identified in Table 3.1 to the water treatment plant and distribution 

system. 

 

 Treatment:  Filtering and chemically treating water from the sources of supply  during 

river turbidity which DHS has determined the water treatment is not necessary. 

 

 Distribution:  A system of pipes that delivers water from the treatment plant to storage 

reservoirs, fire hydrants and individual properties for domestic and industrial use.  

Distribution includes operation and maintenance of water usage meters. 

 Management and Customer Service:  Overall management of the water enterprise, 

engineering, planning, meter reading, billing/collections and customer service (new 

connections, turn-on/turn off, etc). 

 

WATER SOURCE 

Following is the current status of the City’s various water right development applications and 

certificates.  
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Currently, the Chetco River supplies 100 per cent of the City’s water needs through a Ranney 

type groundwater intake collector located along the North Bank Chetco River approximately 4 

miles upstream from the Highway 101 bridge.  The Ranney Collector is designed for a capacity 

of 5.7 cubic feet per second (cfs) with all three pumps running, although a portion of the 12-inch 

AC piping from the intake to the treatment plant is questionably undersized for this flow rate.  

The Ranney Collector is operated with only 1 pump running rated 1250 gpm or 2.7 cfs.  The City 

installed  9,500 ft of new 16-inch raw water line from the point of diversion to the treatment plant 

in 2008.  There is 4,900 feet of 12-inch AC line between the intake and treatment plant that 

should be upsized to 16-inch DI in order to operate more than one 1250 gpm (2.7 cfs) pump at 

the intake.  

 

In 2012, Certificates 83682 and 87358 were obtained as part of a negotiated agreement with 

Oregon Water Resources Department (OWRD) and Waterwatch, and represent the only water 

rights currently used by the city for municipal water production.   

 

WATER TREATMENT 

The water treatment plant, installed in 1976, is a Neptune Microfloc Aquarius Model AQ-300 that 

utilizes the conventional rapid sand filtration treatment process.  The plant consists of two 

identical, side-by-side units with a combined capacity of approximately 2.6 mgd.  DHS recently 

downgraded the requirement to operate the treatment plant and water is allowed to  be 

delivered year round with only disinfection.  The water treatment plant is also the location of the 

main distribution pumps which are operated at 2.1 MGD. 

 

WATER DISTRIBUTION 

The main line distribution system consists of approximately 26.5 miles of pipe ranging in size 

from 2 to 16 inches.  Pipe materials vary with the most common types being asbestos cement 

(AC) and polyvinyl chloride (PVC).  The distribution system is over-extended in the higher 

elevation portions of the service area and is not capable of delivering fire flows in some areas.  

The master plan update has identified over $6 million dollars in needed distribution pipe 

upgrades and replacements. 

 

WATER USAGE 

 

Water projection demands in 2013 maximum day demand is 2.1 MGD and expected to increase 

to 2.3 MGD by 2018.  Residential water use has significantly decreased from 96.9 gpcd in 2007 

to 96.9 gpcd in 2012.  The City began offering water conservation incentives to customers in 

2007.  Unaccounted for water use has also  reduced from 17% loss in 2007 to 10.1% water loss 

in 2012.  The City has contracted an annual leak detection survey to credit for the loss 

reduction. 

 

 

FIRE FLOWS 
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The water system must offer sufficient capacity to furnish water for firefighting while maintaining 

adequate flows for domestic, commercial and industrial demands.  In addition, the required fire 

flow must be delivered at an accepted residual pressure, which is 20 psi. The City of Brookings 

has adopted the Oregon Fire Code.  The Oregon Fire Code provides the minimum fire flow 

standard applied to new development.  A matrix used to determine fire flow requirements can be 

found in Oregon Fire Code, Appendix B, Table 105.1- Minimum required fire flow and flow 

duration for buildings.  There is no community-wide standard, although a basic fire flow of 1,500 

gpm for a two hour duration is a minimum in the Oregon Fire Code.    

 

WATER STORAGE 

With the completion of the 1.6 million gallon Seacrest reservoir in 2009, the current available 

storage is 3.6656 million gallons, or 1.78 times the peak day demand.  The sizing of the 

Seacrest reservoir was reduced from a proposed 2.0 mg due to site constraints.  The City 

received a grant to fund installation of a .5 mg water reservoir east of the Brookings Airport.  

Construction is slated to begin on this project in the fall of 2014.  The site will accommodate an 

additional .5 mg reservoir in the future.  In addition, the 2014 master plan update recommends 

an additional new water storage facility of at least 250,000 gallons in the Old County Road area. 

 

WATER SYSTEM MASTER PLAN 

The City adopted a Water System Master Plan Update prepared by PACE, An Engineering 

Services Company on July 28, 2014.  

 
 
Harbor Water People’s Utility District 
 

WATER SOURCE  
Currently the Chetco River supplies the Harbor Water Peoples Utility District (HWPUD) water 
needs.  The river intake is a Ranney collector with a rated capacity of 6 million gallons per day.  
Four pumps serve the intake; each rated at 2.4 mgd capacity.  The pumps alternate, with two 
operating together to handle peak demands. 
 

The HWPUD currently holds two surface water rights from the Chetco River and has two ground 

water sources.   These are summarized in the following table. 

 

Harbor Rural Water District Water Rights 
Source Priority Date Amount Amount 
Chetco River 1966 3.500 cfs 2.26 mgd 
Chetco River 1980 7.00 cfs 4.53 mgd 

Well G3240 1966 3.50 cfs 2.26 mgd 
Well G9438 1980 7.00 cfs 4.53 mgd 

Total 21.00 cfs 13.58 mgd 
 
WATER TREATMENT 
The Ranney intake is considered equivalent to a ground water system.  For this reason, water 

treatment is not practiced.  

 

WATER DISTRIBUTION 
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The distribution system is an extensive loop system that extends from the Chetco River to the 

California border, and consists of approximately 50-55 miles of pipe ranging in size from 2 to 16 

inches.  Pipe materials vary with the most common types being asbestos cement (AC) and 

polyvinyl chloride (PVC), and ducitile pipe.  

 

WATER USAGE 
Current water production data shows that the average daily water demand is 700,000 gallons 

with the peak day demand being 1,700,000 gallons. Serving an estimated 2,500 persons, the 

current population, the average daily water usage per person is approximately 280 gallons, with 

a peak demand of 680 gallons.  

 
FIRE FLOWS 
The water system must offer sufficient capacity to furnish water for fire fighting while maintaining 

adequate flows for domestic, commercial, and industrial demands.  Also the required fire flow 

must be delivered at an accepted residual pressure which is 20 psi.  The HWPUD has sufficient 

storage to meet a demand of 1500 gpm for two hours where necessary.  The necessary storage 

to meet that requirement would be 180,000 gallons.  HWPUD has the capacity to deliver fire 

flows. 

 

WATER STORAGE 
There are eleven water storage reservoirs in the HWPUD, which give a total storage capacity of 

2,060,000 gallons.  The following table summarizes the current water storage for the district. 

 

 

 

 

Harbor Water District Storage   

Reservoir Bottom Elevation Overflow Elevation Storage Capacity 

Crown Terrace 1 525.5’ 537.5’ 10,000 gal 

Crown Terrace 2 525.5’ 537.5’ 10,000 gal 

Crown Terrace 3 795’ 807’ 10,000 gal 

Crown Terrace 4 795’ 807’ 10,000 gal 

Crown Terrace 5 1,025’ 1,037’ 10,000 gal 

Crown Terrace 6 1,025’ 1,037 10,000 gal 

Hallway 1 201.36' 234.81' 750,000 gal 

Hallway 2 203.62' 234.81' 500,000 gal 

Coleman 355.18' 388.60' 300,000 gal 

Benham 355.18' 386.60' 200,000 gal 

Freeman 203.32' 234.74' 250,000 gal 

TOTAL   2,060,000 gal 

The required storage for the HWPUD is shown in the following table. 

 

Harbor Water Storage Estimate 
Peak Day Demand 1,700,000 gallons  

Twice the Ave Day Demand 1,400,000 gallons  
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Larger of the above two  1,700,000 gallons 

Fire Storage 

   Fire Demand 

   Fire Duration 

1500 gpm x 2hrs 

1500 gpm 

2 hours 

   180,000 gallons 

Equalization Storage 

20% of Peak Day 

20% peak    340,000 gallons         

gallons340,000 

gallons 

Required Storage 2,220,000 gallons 

 

 

HARBOR WATER PUD MASTER PLAN  

Harbor Water PUD adopted a Master Plan in December, 2000 that is incorporated herein by this 

reference.   

 

 

CITY OF BROOKINGS WASTEWATER SYSTEM 

 

The original Brookings sewer system was constructed about 1916 and service was initially 

limited to the downtown area.  The City assumed operation of the sewer system soon after 

incorporation in 1951. The City operates the wastewater system as a City business enterprise.  

The wastewater enterprise consists of the following operating systems: 

 

COLLECTION 

The City accepts domestic sewage from property in the service area that is connected to the 

sanitary collection system, and transmits the sewage to the wastewater treatment plant.  The 

collection function includes the operation of sewage lift stations installed at various locations 

within the collection system to assist the flow of sewage to the treatment plant. 

Currently, the collection system consists of a network of 6, 8, 10 and 12-inch mains connected 

to 18 and 21-inch interceptors and lift stations.  There are approximately 32.7 miles of 6-inch to 

21-inch gravity mains and 2.75 miles of 4-inch to 14-inch diameter force mains in the collection 

system.  The system provides service connections to individual properties within the service 

area.  The interconnection with the HSD also functions as a part of the collection system. 

 

LIFT STATIONS 

The City currently operates 13 lift/pump stations located to serve areas which cannot be served 

with gravity-fed sewer mains. 

 

TREATMENT 

Treatment involves removal of solids from the sewage received at the wastewater treatment 

plant, and clarification of processed solids after biological treatment and disinfect using U.V. 

bulbs in the effluent stream, to meet federal and state standards prior to discharge into the 

ocean.  Treatment includes the processing, reprocessing and disposal of solids removed from 

the sewage.      

 

The wastewater treatment plant has been located at Chetco Point since the early 1950’s.  Major 

modifications to the plant were made in 1973, 1991, and 2000.   

 

Treated water, or effluent, produced by the wastewater treatment plant is discharged to the 

Pacific Ocean.  The Oregon Department of Environmental Quality establishes discharge 

limitations for discharge to ocean waters.  The residual of the solids removal process, or sludge, 



Brookings Public Facilities Plan –July 2014                                                                             Page 6 of 9 

is currently taken from the bio-solids storage tank and transported to a processing facility in 

Grants Pass during the summer months. Approximately 1,598,040 gallons of sludge was 

transported for disposal in 2009. A new Class B sludge dewatering facility was constructed 

and brought on line in December, 1012 is planned for construction during 2010-11 which will 

eliminated the need for sludge trucking to Grants Pass. 

 

 

RELATIONSHIP TO HARBOR SANITARY DISTRICT 

In 1976, the Harbor Sanitary District was formed to serve an area just south of the City.  The 

City and HSD have entered into a series of intergovernmental agreements whereby the City 

accepts sewage from HSD for treatment.  See below for a description of the HSD system. 

 

BROOKINGS WASTEWATER MASTER PLAN 

The City adopted a Wastewater Facilities Master Plan in March, 2008 (date of adoption).  That 

Master Plan is incorporated herein by reference.  A detailed discussion of the treatment system 

and plant capacity can be found in the Plan.  Until sewer service can be extended to properties, 

interim urban-level treatment systems may be allowed only if specifically provided for in master 

plans which set forth appropriate standards and conditions and which have been adopted as 

post-acknowledgement plan amendments or periodic review work task elements.     

 

 

HARBOR SANITARY DISTRICT WASTE WATER SYSTEM 
 

The community of Harbor is an unincorporated residential, commercial, and industrial area 

south of the Chetco River and the City of Brookings.  The Harbor Sanitary District (HSD) has 

served this area since June 1976.  The HSD operates only a collection system.  Wastewater is 

piped to the Brookings wastewater treatment plant for treatment. The area’s land use is 

predominantly residential, but a regional shopping center and an extensive commercial and 

industrial complex surround the Brookings-Harbor Boat Basin.  The Harbor Bench area south 

of Harbor, an area experiencing steady growth, currently is out of the sewer service area; 

however, it is an area that potentially may become part of the service area.  In 1979 the 

Oregon Health Division directed the HSD to annex an adjoining area, the Oceanview Mobile 

Home Estates, due to wastewater treatment concerns. 

 

POPULATION 
The following population data was taken from the “City of Brookings Comprehensive Utilities 

Plan” dated September 1981.  Population projections were based on the 1970s, a growth 

period. 

 

Harbor Sanitary District Population Growth 

Year 1980 1990 2000 2010 

Population 1,968 2,645 3,555 2,770 

 

COLLECTION SYSTEM 
In 1976, the HSD was formed.  The collection system consists of four pump stations and a 

network of gravity lines.  Wastewater is pumped across the Chetco River to the south portion of 
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the City of Brookings service area.  There a 20-inch gravity main conveys the wastewater to 

the Brookings treatment plant.  The daily flow rate is approximately 0.28 mgd. 

 

The collection system consists of 16.5 miles of 8-inch and 12-inch transite pipe. 

 
PUMP STATIONS 
Flows from the entire Harbor collection system enter HSD pump station No. 14.  Discharge 

from this station is to the Brookings WWTP by means of an 8-inch force main over the Chetco 

River or a 12-inchforce main under the Chetco River.  Space for additional force mains is 

available.  Pump station No. 14 is rated at 2,000 gpm and 125 feet.  The other three pump 

stations are small and serve limited areas. 

 

HARBOR SANITARY DISTRICT MASTER PLAN 

HSD plans to complete a Master Plan during the winter of 2010.   

 

Until sewer service can be extended to properties, interim urban-level treatment systems may 

be allowed only if specifically provided for in master plans which set forth appropriate standards 

and conditions and which have been adopted as post-acknowledgement plan amendments or 

periodic review work task elements.     

 
 
CITY OF BROOKINGS STORM DRAINAGE 
 
 

The City of Brookings operates a storm drainage system within the city boundaries.  Drainage 

basins flow to the ocean or the Chetco River.  Generally local area flows are conveyed via 

pipes to discharge points at surface drainage ways.  The majority of the existing piping system 

is located in the western old portions of the city draining to the Chetco.  Highway 101 presents 

a major flow obstruction to natural drainage pattern, requiring culvert crossings.  Some limited 

historical flooding has occurred, but the problems are related to site-specific causes.   

 
CURRY COUNTY 
Curry County services all public storm drainage in the study areas north and south of the 

Chetco outside City limits.  The service level is mainly rural road maintenance that consists of 

ditch culvert cleaning associated with road maintenance.  All other drainage features are 

privately owned.  The Harbor Bench area, which is outside the urban growth area, has 

experienced flooding and erosion due to upstream growth and diversion of flows due to culvert 

placement.   

 

CITY/ COUNTY STORM DRAINAGE MASTER PLAN 
On January 12, 2009, the City and the County adopted the “Storm and Surface Water Facilities 
Plan for Brookings-Harbor Area.”  In the Plan are design and development standards and 
proposed improvements to the storm drainage facility.  There are also maps depicting the 
various basin areas in City limits and the Urban Growth Area, hydrologic/ hydraulic analysis, 
and the discussion of the effects on specific areas in the Plan.  The Plan is hereby incorporated 
by this reference.  
 

The Storm and Surface Water facilities Plan for Brooking Harbor Area” contains the following 

policies: 
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 Low impact development is preferred. 

 Negative impacts to natural watercourses are to be avoided. 

 Piping of a natural watercourses is to be avoided, where practicable. 

 Protection of ground water sources is critical. 

 Proposed facilities should address water quality impacts and mitigation measures. 

 Erosion and sediment must be controlled using the City, County, and Department of 
Environmental Quality requirements. 

 Stormwater discharges shall be maintained at current levels. 

 A public education program is recommended to disseminate information on the 
importance of preventing negative impacts from stormwater. 

 

The “Storm and Surface Water Facilities Plan for Brookings-Harbor Area” contains specific 

design and development standards and proposed improvements to the storm drainage facility. 

To avoid adverse impacts created by development, the Plan contains five strategies to be 

generally utilized: 

 

1. There should be no post-development net increase in storm drainage discharge 
downstream. 

2. Low impact development practices as described in the 2007 “Storm and Surface Water 
Facilities Plan” shall be implemented. 

3. The capacity of the downstream drainage infrastructure is improved to convey the 
increased flow.  Usually this means constructing larger culverts and storm drains.  
Generally, the natural drainage channels are improved, but because of the study area’s 
proximity to the ocean and the steep rocky terrain, these channel improvements may not 
be necessary. 

4. A regional detention facility is constructed to capture the additional runoff and release 
the flow at a slower natural rate.  A regional facility is normally associated with a single 
drainage way or creek. 

5. An onsite detention facility is constructed for each individual development.  The goal for 
a regional or onsite detention facility is that the runoff from the post-development 
condition be reduced to flow equaling the pre-development condition. 

 

The Harbor Hills Master Plan Area within the UGA is required to prepare a comprehensive 

surface water management plan prior to any land use approvals.  The details required and the 

review and approval process are described in the “City of Brookings and Curry County Joint 

Management Agreement”, dated June 30, 2010.   
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MINUTES 

BROOKINGS PLANNING COMMISSION 

November 17
th

, 2015 

The regular meeting of the Brookings Planning Commission was called to order by Chair Bryan Tillung at 7:00pm in the 

Council Chambers at the Brookings City Hall on the above date. The following Commission members and staff were in 

attendance: 

 

Commissioners Present: Loren Rings, Ray Hunter, Joe Vogl, Gerry Wulkowicz, Timothy Hartzell, Cheryl McMahan, 

Bryan Tillung  

Staff Present:   Planning Manager - Donna Colby-Hanks; Administrator - Jordan Fanning 

Others Present:    5 members of the public 

 

PUBLIC HEARINGS 

 

Public hearing procedures addressed by Chair Tillung 

 

 Chair Tillung opened the quasi-judicial hearing regarding File No.  CUP-5-15 
 

File Description: In the matter of File No. CUP-5-15, a request for approval of a conditional use permit to operate a 

short term vacation rental at 222 Del Norte Lane #15, on a 700 square foot condo parcel located on 

Assessor's Map No. 41-13-05CD, tax lot 60215; Applicant/Owner, Baldwin/Christman. The criteria 

used to decide this matter is found in Chapter 17.28.040 Multiple-Family Residential (R-3), 

Conditional Uses, Section 17.124.170 Short term rentals, and Chapter 17.136 Conditional Use 

Permits of the Brookings Municipal Code (BMC). This is a quasi-judicial hearing and the Planning 

Commission will make a decision on this matter. 

 

Planning Manager Colby-Hanks presented the staff report in full. Applicant Lisa Baldwin, 5007 

Laurel Ave., Grants Pass, answered basic questions from the Commission. The public hearing 

portion of the file was closed at 7:16pm and McMahan made a motion to approve the file, which was 

seconded by Hartzel. The file was approved by a unanimous vote. Wulkowicz made a motion to 

approve the final order, which was seconded by McMahan. The final order was approved by a 

unanimous vote. 

 

 Chair Tillung opened the quasi-judicial hearing regarding File No. MOD-1-15/MPD-1-04 
 

File Description: In the matter of File No. MOD-1-15/MPD-1-04, a request to modify a condition of approval, #1 to 

extend the expiration period for the Lone Ranch Master Plan. Owner/Applicant is U.S. Borax and 

Representative is Ed Trompke, Jordan Ramis PC. The subject property is located adjacent to the 

eastern boundary of Hwy 101 approximately 0.8 miles north of Carpenterville Road; Assessor's map 

40-14-00, tax lots 2400, 2401 and 2404. The criteria used to decide this matter are found in Chapter 

17.70 Master Plan Development (MPD) District, of the BMC. This is a quasi-judicial hearing and 

the Planning Commission will make a recommendation to City Council on this matter. 

 
Ex parte contact: Hunter noted that he was a professor for the college of which the land is both adjacent to and had 

been donated by the applicant Borax. Hunter confirmed that he would be able to make an un-biased 

decision on the file. 

  

 Rings declared ex parte contact having visited the Lone Ranch website to familiarize himself with 

the project. No questions were asked of the commissioner and he was allowed to hear the case. 

 

 

Planning Manager Colby-Hanks presented the staff report in full. Applicant representative Burton 

Weast, PO Box 1258 Mesquite NV, introduced himself and gave a brief oral history of the property 

as well as Borax/RioTinto. Ed Trompke, 2 Centerpoint Dr, Lake Oswego, OR explained the 
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applicant’s findings/report. Trompke emphasized that the client is still very interested in moving the 

project forward but with the stagnate economy, building has largely been infeasible. Nathan Francis, 

14486 Borax Rd, Boron CA, introduced himself as the new North/South American land manager for 

Rio Tinto/Borax. Francis reiterated the applicant’s interest in the area as well as its commitment to 

Brookings as a whole. As an interested party, Janet Pretti, PO Box 295 Port Orford, introduced 

herself as the executive dean of the Curry campus, noted the College’s support of the applicant and 

file. The public hearing portion of the file was closed at 7:56pm. Wulkowicz noted that he has been a 

Commissioner long enough to hear several files regarding the development of Lone Ranch. Further, 

on a personal level, he expressed the opinion that Rio Tinto has been very transparent and has shown 

commitment in the project. Rings, wanting to know more about the costs associated with the project, 

made a motion to reopen the public testimony, which was seconded by Hunter. Public hearing was 

reopened by a unanimous vote. Applicant representative Weast enlightened the commission detailing 

various costs, historic and future. Further he elaborated on City capacity as requested by Hartzel. 

Next, Catherine Wiley, 96370 Duley Creek Rd, made comments regarding her concerns that several 

federal agencies had not been notified of the file. She noted that although she did oppose the 

proposal of file she had concerns regarding procedures and unanswered questions. Colby-Hanks 

noted that Wiley’s testimony would be entered as exhibit “C”. Colby-Hanks clarified some issues 

brought up by Wiley for the Commission and explained basic Land-Use/Planning practices. 

Trompke rebutted by elaborating upon the applicants original findings. At 8:18pm the public hearing 

portion of file was closed. Hunter and Tillung made positive comments regarding the applicant as 

well as expressing their desire for a positive recommendation to the Council. Rings made a motion 

to make a positive recommendation to the Council which was seconded by Vogl. The motion was 

approved by a unanimous vote. 

 

 Chair Tillung opened the quasi-judicial hearing regarding File No. MOD-1-15/MPD-1-04 
 

File Description: In the matter of File No. MOD-1-15/DDP-1-10, a request to modify a condition of approval, #2, to 

revise the expiration period for the Detailed Development Plan (DDP).  Owner/Applicant is U.S. 

Borax and Representative is Ed Trompke, Jordan Ramis PC. The subject property is located adjacent 

to the eastern boundary of Hwy 101 approximately 0.8 miles north of Carpenterville Road; 

Assessor's map 40-14-00, tax lots 2400, 2401 and 2404.  The criteria used to decide this matter are 

found in Chapter 17.70 Master Plan Development (MPD) District, of the BMC.  This is a quasi-

judicial hearing and the Planning Commission will make a decision on this matter. 

 
Ex parte contact: Hunter reiterated his connection with the college but did not feel his connection unfairly biased him 

in any way. 

  

 Rings reiterated viewing of the Lone Ranch website would not interfere with his duties as a planning 

commissioner. 

 

Planning Manager Colby-Hanks presented a shortened version of the staff report citing the 

demonstrative similarities of the file just heard. Applicant representatives Ed Trompke, 2 

Centerpoint Dr, Lake Oswego, and Burton Weast, PO Box 1258 Mesquite N, answered a question 

regarding HOA’s and street maintenance of the planned development. Because of the overwhelming 

similarities of the file with the file previously heard (File No. MOD-1-15/MPD-1-04) the interested 

parties of public opted to defer to all comments previously made. The public hearing portion of the 

file was closed at 8:39pm. After a brief discussion the Commission voted to approve the motion 

made by McMahan to approve the file (2
nd

 Rings) unanimously. Further, the Final Order was 

approved by a unanimous vote (motion McMahan, 2
nd

 Rings). 
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APPROVAL of MINUTES 

 
By a 5-0 vote (motion: Tillung, 2

nd
 Wulkowicz) the Planning Commission approved the minutes of the September 1

st
, 2015 

Planning Commission meeting. (Commissioners Tillung and McMahan abstained due to not being present at the meeting.) 

 

STAFF REPORT 

 
Code revisions were handed out to the Commission. There will be no December meeting. January’s meeting will involve the 

CIS report as well as the Chair’s annual report to the Council. 

 

COMMENTS FROM THE COMMISSION 

 
Tillung noted that he had been to some planning commission training in Bend, and will report on his experience at the next 

meeting. 

 

ADJOURNMENT 

Meeting adjourned at 8:47pm 

Respectfully submitted,  

 

_________________________________ 

Bryan Tillung, Chair of the Brookings Planning Commission  

(Approved at the 1/5/16 meeting) 
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