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1.0 Introduction 

The Oregon Department of Environmental Quality (DEQ) proposes to renew the watershed-based 
National Pollutant Discharge Elimination System (NPDES) wastewater permit for Clean Water Services 
(CWS).  Clean Water Services is a county service district that provides wastewater treatment, 
stormwater management, and watershed management to more than 550,000 customers primarily in the 
urban portion of Washington County.  This permit covers four wastewater treatment facilities operated 
by CWS that discharge to the Tualatin River, including the Durham Advanced Waste Water Treatment 
Facility (AWWTF), the Rock Creek AWWTF, the Hillsboro Waste Water Treatment Facility (WWTF) 
and the Forest Grove WWTF. This permit allows and regulates the discharge of treated domestic, 
commercial and industrial wastewater from the four facilities to the Tualatin River.  The permit also 
authorizes discharge of stormwater from the urban areas of the Tualatin River watershed to the Tualatin 
River and its tributaries – this is commonly referred to as a Municipal Separate Storm Sewer System 
(MS4) permit. In addition, the permit authorizes CWS to recycle the treated effluent as irrigation water 
and to engage in water quality trading to meet permit limits.   

The purpose of this Permit Evaluation Report (PER) is to explain and provide justification for the 
permit.  Clean Water Services is the “permittee” referenced in the permit.  

The Federal Water Pollution Control Act of 1972 (also known as the Clean Water Act) and its 
subsequent amendments, as well as Oregon Revised Statutes (ORS 468B.050), require a NPDES permit 
for the discharge of wastewater to surface waters. This proposed permit action by DEQ complies with 
both federal and state requirements. 

 

2.0 Permit History 

2.1 Issuance, Renewal and Modifications  

The current NPDES Permit expired on January 31, 2009. DEQ received renewal applications numbered 
972629, 972630, 972631, 972633 and 972114 from CWS on August 8, 2008. Because CWS submitted 
complete renewal application to DEQ in a timely manner, the current permit is administratively 
extended until DEQ takes final action on the renewal application as per OAR 340-045-0040.  
 
The 2008 permit renewal application received from CWS consisted of 5 volumes.  Volume 1 outlined 
CWS’s goals and objectives for the permit renewal.  Volume 2 included the NPDES application forms 
and supporting information for each of the four facilities.  Volumes 3 through 5 contained a number of 
plans and reports to support the application including the Stormwater Management Plan, Recycled 
Water Use Plan, Biosolids Management Plan, Mixing Zone Study Report and Reasonable Potential 
Analysis.   
 
Since the 2008 application, CWS has provided several modifications and updates to the original 
application.  The more significant updates included the following information: 
 

• Natural Treatment System Basis of Design Report (September 2010) – Received October 1, 
2010 

• Anti-Degradation Analysis for Mass Load Increase for CBOD and TSS at the Rock Creek and 
Durham AWTFs (November 2010) – Received December 2, 2010 
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• NPDES Permitting Report for Dry Season Discharges from the Hillsboro and Forest Grove 
WWTFs (November 2010) – Received December 2, 2010 

• Revised and updated permit application information on the Hillsboro and Forest Grove WWTFs  
- Received July 1, 2011 and January 11, 2013 

• Updated Land Use Compatibility Statements for all four facilities – Received March 15, 2012   
• Final Basis of Design Report for the Natural Treatment System at the Forest Grove Wastewater 

Treatment Facility (November 2012) - Received January 11, 2013 
• Technical Memorandum regarding Forest Grove Mixing Zone Modeling Update (November 26, 

2012) – Received January 11, 2013 
• NPDES Permitting Report Dry Season Discharge from the Forest Grove WWTF Using Natural 

Treatment Systems (December 2012) -  Received January 11, 2013 
• Recycled Water Use Plan for CWS (January 2013) – Received January 11, 2013 
• Memorandum on Thermal Load Trading Program Summary (2004-2012) (July 24, 2013)  - 

Received July 24, 2013 
• NPDES Permitting Report Dry Season Discharge from the Forest Grove and Hillsboro 

Wastewater Treatment Facilities through a Natural Treatment System (October 2013)  - 
Received October 21, 2013 

• Biosolids Management Plan For CWS (February 2014) – Received February 19, 2014 
• Memorandum on Total Residual Chlorine Limits – Received March 24, 2015 
• Recycled Water Use Plan Individual Batch Process Production of Highly Purified Water for 

Beneficial Re-Use for CWS (April 2015 – Revised October 2015) – First Received June 20, 2015 
• Memorandum on Forest Grove Wet Weather Outfall – Received June 22, 2015 
• Thermal Load Management Plan (August 2015) – Received August 14, 2015 
• Mercury Minimization Plan (2015) – Received October 2, 2015 
• Updated Facility Aerials, Vicinity and Outfall Location Aerials and NTS Figure – Received 

September 5, 2015 
• Effluent and Ambient Water Quality Data (Jan. 2011 – Dec. 2015) – Received January 28, 2016 
• Meeting Summary and Follow-Up Actions Memorandum from CWS – Received February 11, 

2016 
• Thermal Load Management Plan Summary February 2016 – Received February 12, 2016 
• Ammonia Mass Loads, Tualatin River Flow, and Dissolved Oxygen Data – Received February 

18, 2016 
• Variable Seasonal Limits for CBOD and TSS (February 2016) – Received February 18, 2016 

 
2.2 Compliance History 

The permit file record for CWS was reviewed and the following information summarizes compliance 
assurance activities since the last permit renewal. 
 
There have been three pre-enforcement notice letters issued to CWS since 2004.  In 2007, during the 
draining of an in-plant force main, a sewage overflow to Fanno Creek occurred at the Durham AWWTF.  
A Pre-Enforcement Notice (PEN-WQ-07-0110) was issued for this release and resulted ultimately in a 
Civil Penalty assessment (WQ/M-NWR-07-172) of $4,000.  CWS did not contest the matter and paid 
the civil penalty in full. To prevent future recurrence of such an event, CWS reviewed and revised the 
Standard Operating Procedure for draining the force mains.  In addition, CWS re-plumbed the Durham 
AWWTF’s stormwater system to drain to in-plant waste to prevent any future sanitary overflows at the 
Durham AWWTF from reaching waters of the state. 
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In 2008, a sewage release reported near the Nyberg pump station in the CWS collection system resulted 
in a pre-enforcement notice (PEN-NWR-WQ-08-0036) being issued, followed by a Notice of Violation, 
Department Order and Assessment of Civil Penalty, WQ/M-NWR-08-090.  DEQ withdrew this 
enforcement action after CWS provided new information leading DEQ to determine that the release was 
the result of negligence on the part of a contractor working on the Nyberg pump station.  A Pre-
Enforcement Notice (PEN-NWR-08-0062) was issued to the contractor that resulted in a civil penalty.   
 
On September 20, 2012, DEQ issued PEN-NWR-WQ-12-0045 for exceeding the effluent limit for 
chlorine at the Durham AWWTF.  This was followed by a Notice of Civil Penalty Assessment and 
Order No. WQ/M-NWR-12-106 that assessed a civil penalty of $4,800.  The matter was resolved 
through a Mutual Agreement and Order (MAO) under which CWS funded a Supplemental 
Environmental Project to perform riparian restoration of a segment of Fanno Creek and paid the $960 
balance of the penalty1,2.  The de-chlorination system that was involved in the exceedance has been re-
engineered to prevent recurrence.   
 
On October 1, 2008, DEQ issued a Warning letter, WL-WQ-NWR-08-0078, regarding an apparent 
exceedance of the E. coli effluent limit at the Rock Creek AWWTF.  After investigating, CWS 
explained by letter of October 16, 2008, that the reported value was erroneous and provided a corrected 
report.  DEQ issued a withdrawal of the Warning Letter on October 21, 2008 based upon the additional 
information provided by CWS. 
 
DEQ issued a Warning Letter, NWR-WQ-2009-0101-WL, on September 17, 2009, regarding 
stockpiling biosolids in excess of the permitted 14-day limit.  DEQ determined that no waters of the 
state were impacted and did not take formal enforcement action.  No similar violations have recurred. 
 
In 2011, a Warning Letter (WL-WQ-NWR-2011-054) was issued related to five separate sanitary sewer 
overflows reported within CWS jurisdiction.  No subsequent sanitary sewer overflows with CWS 
jurisdiction have warranted Warning Letters or other formal enforcement.  
 
Compliance site visits occurred at the Durham AWWTF on December 21, 2005, August 15, 2006, June 
5, 2007, September 8, 2008, February 17, 2009, August 23, 2011 and March 19, 2015. Compliance site 
visits were made to the Forest Grove facility on April 18, 2005, December 5, 2006, April 24, 2008, 
August 13, 2009, February 23, 2012 and April 22, 2015.  Compliance site visits to the Hillsboro WWTF 
were made April 18, 2005, December 5, 2006, April 24, 2008, August 13, 2009, February 23, 2012, and 
April 22, 2015.  Compliance site visits to the Rock Creek AWWTF were made on August 16, 2004, 
April 18, 2005, December 5, 2006, November 1, 2007, August 13, 2009, February 23, 2012 and May 20, 
2015.  No compliance issues were identified during these visits. 
 
In March of 2009, EPA conducted an extensive review of the CWS collection system activities along 
with those of the member cities within their jurisdiction boundary as a Sanitary Sewer Compliance 
Inspection.  A comprehensive report was issued to CWS that outlined EPA’s findings and concerns. 
CWS has taken steps to resolve EPA’s concerns. 
 

                                                 
1 Supplemental Environmental Project Application No. WQ/M-NWR-12-106. February 26, 2008. 
2 Supplemental Environmental Protection Report for Durham by Friends of Trees for Clean Water Services. October 16, 2013. 



Page 9   
 

In accordance with a 2008 MAO between the City of Portland and CWS3, the Durham AWWTF has 
been receiving flows diverted from the City of Portland’s Fanno Creek pump station which has been 
unavailable for use by Portland while repairs to resolve capacity and construction issues in the force 
main from that pump station are being resolved.  These additional flows have the potential to cause 
surcharge events in CWS’s collection system.  DEQ has recognized this and will evaluate any overflows 
that occur in the collection area that interties with the Portland system to determine responsibility.   
 
The DEQ conducted a Pretreatment Compliance Audit of the industrial pretreatment program in October 
2011.  The primary focus of the audit was to assess the core pretreatment program functions including 
legal authorities, inter-jurisdictional agreements, industrial waste survey methods, permitting and 
compliance oversight activities.  The results of the audit confirmed that the CWS program was mature 
and comprehensive, going beyond minimum federal and state requirements in many respects.  However, 
the audit did identify some program deficiencies and opportunities for improvement that were reiterated 
in correspondence from DEQ on January 19, 20124.  A Warning Letter with Opportunity to Correct was 
issued in conjunction with the audit findings.  All required actions were undertaken by CWS as 
documented in DEQ’s “Audit Closure Letter” dated December 18, 2013. 

 

3.0 Proposed Revisions to Permit 

The permit is divided into several sections:   

Cover Page - Defines Permit Coverage and Extent 

Schedule A – Waste Discharge Limits 

Schedule B – Minimum Monitoring and Reporting Requirements 

Schedule C – Compliance Conditions and Schedules 

Schedule D – Special Conditions 

Schedule E – Program Requirements 

Schedule F – General Conditions 

The proposed permit contains the following substantive changes from the current permit, which was 
issued in 2005 (2005 permit): 

• Cover Page - No longer includes the list of emergency overflow points. Expanded Table of Contents 
and listing of permit-related tables improves access to content of this permit. 

• Schedule A – Certain mass loads have increased from the 2005 permit based on a request from CWS 
and subsequent action by the Environmental Quality Commission (EQC).  Concentration limits 
remain the same with the exception of the inclusion of ammonia toxicity limits.  Some “bubbled” 

                                                 
3 Mutual Agreement and Order (MAO) No. WQ-M-NWSR-09-046 between City of Portland and Clean Water Services. December 18, 2008.  
4Letter from Ms. Karen Whisler (State Pretreatment Coordinator for Oregon DEQ) to Mr. Clayton Brown of CWS regarding CWS Pretreatment 
Compliance Audit Findings. January 19, 2012.  
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allocation of pollutant constituents has been included in the proposed permit.  Limits for pH have 
been revised based upon updated dilution information from mixing zone studies and ambient river 
data.  Design flows for the various treatment facilities have been updated and current wet weather 
design flows are now specified. Year-round discharge is now proposed for the Forest Grove WWTF 
through a Natural Treatment System (NTS) and the permit includes a number of new limits for the 
Forest Grove facility as a result.  Requirements related to biosolids and recycled water is now more 
thoroughly detailed in this schedule.  Additional effluent limits to address ammonia toxicity were 
added.  Limitations on the duration of use and flow monitoring for the secondary outfalls for the 
Durham, Rock Creek and Forest Grove facilities were added. All of these changes to Schedule A of 
the permit are discussed in Sections 6 and 7 of this PER.  

 
• Schedule B – Permit includes a watershed monitoring component that consists of chemical, physical 

and biological monitoring at 15 locations in the Tualatin River basin.  It also includes expanded 
effluent characterization monitoring for toxics and parameters associated with the copper Biotic 
Ligand Model (BLM).  Monitoring and reporting requirements for each facility are listed in tabular 
format for additional clarity. 

 
• Schedule C – There are no compliance conditions associated with this permit.  Therefore, Schedule 

C is omitted.  
 
• Schedule D – A number of new and updated special permit conditions have been added.  Conditions 

specific to recycled water and wastewater related solids are included.  In addition, conditions related 
to whole effluent toxicity have been updated.  Water quality trading opportunities are provided and 
the MS4 provisions have been revised.  In addition, a new condition to update the existing mixing 
zone analyses for the Hillsboro WWTF has been added.  A condition for the permittee to submit a 
plan to implement the highest and best practicable treatment at all the facilities has also been added.  

 
• Schedule E – Includes all the current permit requirements related to pre-treatment program 

implementation. 

• Schedule F – Includes the latest version of the NPDES General Conditions.  

 

4.0 Facility Description 

4.1 Wastewater Facilities Description 

Clean Water Services serves more than 550,000 customers located primarily within the urban portion of 
Washington County just west of the City of Portland.  CWS has 12 member cities and owns and 
operates four wastewater treatment facilities that are designed to treat combined dry weather flows of up 
to 78.4 million gallons per day (MGD).  In addition, CWS implements stormwater management for the 
urban area of Washington County that includes the Cities of Banks, Beaverton, Cornelius, Durham, 
Forest Grove, Hillsboro, King City, North Plains, Sherwood, Tigard and Tualatin5. 

                                                 
5 Clean Water Services Watershed-based NPDES Permit Renewal Application.  Volume 2:  Permit Applications:  Form 2A and NPDES-R.  
August 2008.  
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The four wastewater treatment facilities operated by CWS include the Durham Advanced Waste Water 
Treatment Facility (AWWTF) which discharges into the Tualatin River at River Mile (RM) 9.2, the 
Rock Creek AWWTF discharging at RM 37.7, the Hillsboro Waste Water Treatment Facility (WWTF) 
near RM 43.3 and the Forest Grove WWTF discharging at RM 53.8.  The locations of these facilities 
within Washington County are shown in Figure 1.  A description of the principal elements of each 
facility is presented in the following sections.  A contoured aerial photograph and general schematic of 
each plant is presented in Appendix A.  

 

 Figure 1.  Facility Locations  

Durham AWWTF 
 
The Durham AWWTF, located at 16580 SW 85th Avenue in Tigard, is one of the more advanced 
treatment systems in the country and provides preliminary screening, primary, secondary and tertiary 
wastewater treatment while processing biosolids for beneficial land application (Figure 2).  The Durham 
AWWTF serves approximately 182,500 customers and is designed to treat an average dry season flow 
of 25.7 MGD (projected for 2025 conditions) and a daily wet weather peak hydraulic loading of 86.0 
MGD.  Flow consists of 97 percent domestic and 3 percent industrial.  The Durham facility has a 
septage receiving station that discharges directly into the raw sewage pump station.  The septage 
consists primarily of pumping from septic tanks and holding tanks, with a minor amount of chemical 
toilet waste.  Annual septage receiving represents less than 0.03% of the plant flow6.   

                                                 
6 Biosolids Management Plan for Clean Water Services. February 2014.   
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The Durham facility also has a receiving station for fats, oils and grease (FOG) delivered from food 
service establishments for disposal.  The receiving station is able to receive and process an estimated 
14,000 gallons of FOG per day and generates an estimated 6 million kWh per year.  CWS uses the FOG 
as a feedstock in the anaerobic digester process. 
 
Primary treatment at the Durham facility consists of mechanical screening, grit removal, and flow 
measurement by one or two Parshall flumes and clarification in four primary clarifiers.  Primary effluent 
then enters a primary effluent pump station that directs flow to the available activated sludge system 
within the facility.  The Durham AWWTF has four secondary treatment systems, each consisting of an 
aeration basin and secondary clarifier.  Each aeration basin has been designed to perform biological 
nutrient removal (BNR). Although CWS is increasingly moving towards biological removal of 
phosphorus, secondary effluent does receive some chemical treatment with alum and polymer to achieve 
permitted summer discharge limits for phosphorous.  Prior to discharge, the flow is chlorinated, filtered 
and de-chlorinated.      
 

  
Figure 2.  Aerial View of Durham AWWTF  
 
Rock Creek AWWTF 
 
The Rock Creek AWWTF, located at 3235 SW River Road in Hillsboro, has a service population of 
approximately 221,504. It is also an advanced treatment system and provides preliminary screening, 
primary, secondary and tertiary treatment along with biosolids processing for beneficial land application 
(Figure 3).  This facility is designed to treat an average dry season flow of 52.7 MGD (projected for 
2025 conditions and with no discharge from the Hillsboro and Forest Grove WWTFs) and a daily 
maximum wet weather flow of 126 MGD.  Influent flow is comprised of 83.3 percent domestic and 16.7 
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percent industrial.  The Rock Creek AWWTF has a septage receiving station that discharges directly 
into the raw sewage pump station.  The septage consists primarily of pumping from septic tanks and 
holding tanks, with a minor amount of chemical toilet waste.  Annual septage receiving represents less 
than 0.005% of the plant flow.  
 
Raw sewage enters the facility through an influent pumping station. Influent quality at the Rock Creek 
AWWTF is calculated based on flow weighted composite samples from the influent pump station, 
and remote pump station(s), and composite samples of the transfer flows from the Hillsboro and 
Forest Grove WWTFs. CWS does not monitor these pump stations separately. The flow from all of 
the remote pump stations that directly enters the Rock Creek AWWTF is taken into account in 
determining influent loading to the treatment facility.  CWS monitors other remote pump stations if 
they receive significant industrial flows and/or the wastewater quality is substantively different than 
the influent pump station.   
 
After the influent pump station, raw sewage flow is directed to three mechanical fine screens for 
preliminary screening. The screened flow is then directed to one or more of five primary sedimentation 
tanks.  From this point, the primary effluent flow can be sent to either of two secondary treatment 
systems designed to perform BNR (referred to as the west-side or east-side systems). The west-side 
system consists of two diffused air aeration basins followed by six secondary clarifiers while the east-
side system consists of three diffused air aeration basins followed by three secondary clarifiers.  The 
east-side secondary effluent flows through ten mono-media gravity filters and the west-side secondary 
effluent is directed through an Actiflo™ system.  Actiflo™ is a high rate clarification process 
operated to reduce total suspended solids.  
 
During the phosphorus removal season, the Actiflo™ system is used to reduce total phosphorus and total 
suspended solids in the west-side secondary effluent.  When excess ActifloTM capacity is available, 
secondary effluent from the east-side secondary process can be treated in the ActifloTM system.  The 
effluent from the ActifloTM system can be pumped to four mixed-media gravity filters, flow by 
gravity to two chlorine contact basins, or a combination of both.  During the phosphorus removal 
season, the east-side secondary effluent can be directed to four Claricone upflow solids contact chemical 
clarifiers with a combined flow capacity of 20 MGD.   
 
Filtered effluent flows into three chlorine contact basins; one east basin and two west basins. Filtered 
effluent is de-chlorinated and discharged to the Tualatin River via two outfall lines, one 60-inch and one 
96-inch. Effluent flow may alternatively be directed to reuse pumps depending on irrigation demand. 
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Figure 3.  Aerial View of Rock Creek AWWTF 

  
 
Hillsboro WWTF 
 
The Hillsboro WWTF facility, located at 770 South First Street in Hillsboro, provides preliminary 
screening, primary and secondary wastewater treatment (Figure 4).  The facility serves a population of 
approximately 40,100 and is designed to treat an average dry season flow of 4.3 MGD (projected for 
2025 conditions) and a daily wet weather peak hydraulic loading of 20.0 MGD. Flow is comprised of 
98.4 percent domestic and 1.6 percent industrial and commercial. This facility does not accept septage. 
 
The Hillsboro raw sewage pump station receives wastewater from the Hillsboro and Banks service 
areas. Four variable speed pumps move the sewage through the headworks complex that provides 
screening, grit removal, sampling, and flow measurement. After the headworks complex, sewage is 
directed to one or two of the primary clarifiers for primary treatment. After primary treatment, the 
primary effluent flow enters the eight-cell aeration basin for secondary treatment.   
 



Page 15   
 

Figure 4.  Aerial View of Hillsboro WWTF 

Secondary effluent receives disinfection by means of a low pressure/high output ultraviolet system with 
two channels, each with a capacity of 18 MGD for a total capacity of 36 MGD.  Solids from the 
Hillsboro WWTF are pumped to the Rock Creek AWWTF for treatment. When the facility is on-line, 
between 1.0 and 1.5 MGD of the plant influent flow is pumped to the Rock Creek facility as carrier 
water for the Hillsboro solids. During peak flows, all influent flow in excess of 14 MGD is pumped to 
the Rock Creek AWWTF for treatment and discharge. 
 
The High Head Pump Station (HHPS) is connected to twin 24-inch pipelines running between and 
connecting the Forest Grove, Hillsboro and Rock Creek facilities. This connection allows transfer to the 
Rock Creek AWWTF of raw or treated wastewater, along with the secondary solids produced at the 
Hillsboro and Forest Grove WWTFs.   
 
Currently, the Hillsboro and Forest Grove WWTFs treat wastewater and discharge to the Tualatin River 
during the wet season (generally from November 1 through April 30) and transfer the wastewater to the 
Rock Creek AWWTF for treatment and discharge during the dry season (generally from May 1 through 
October 31).  Under the permit renewal, CWS will have a dry season discharge scenario where treated 
wastewater from the Hillsboro and Forest Grove WWTFs is directed through a 95-acre wetland-based 
Natural Treatment System (NTS) at Forest Grove for final polishing and then discharged into the 
Tualatin River. The Forest Grove and Hillsboro WWTFs would provide advanced secondary treatment 
of the effluent prior to discharge into the NTS, which would include nitrification and biological 
phosphorous removal, as needed.  Additional nutrient removal, temperature control and final polishing 
of the effluent would occur within the Forest Grove NTS (described below).  
 
Forest Grove WWTF 
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The Forest Grove WWTF, located at 1345 SW Fern Hill Road in Forest Grove, provides preliminary 
screening, primary treatment and secondary treatment (Figure 5).  The facility serves approximately 
18,800 people and is designed to treat an average dry season flow of 3.0 MGD and a daily wet weather 
peak hydraulic loading of 33.0 MGD. It is anticipated that the combined discharge from the Forest 
Grove and Hillsboro WWTFs through the NTS will have an average dry season flow of 6.3 MGD for 
projected 2025 conditions.  Existing influent flow is comprised of 94.9 percent domestic, and 5.1 
percent industrial and commercial. The industrial flow is mainly from food processing facilities and 
electronic manufacturing facilities. This facility does not accept septage. 
 
Raw sewage enters the facility and undergoes mechanical screening and grit removal. Grit basin effluent 
flows to a high head pumping station that allows distribution of raw wastewater to either the Forest 
Grove or Rock Creek facilities for treatment. It also allows for the distribution of treated effluent to on-
site or off-site storage, on-site irrigation or off-site irrigation. The headworks are connected to the twin 
24-inch pipelines running between and connecting the Forest Grove, Hillsboro and Rock Creek 
facilities. This connection allows transfer to the Rock Creek facility of raw or treated wastewater, along 
with the secondary solids produced.  
 
After grit removal, sewage is directed towards two aeration basins. Effluent from the aeration basins 
flows into the mixed liquor structure where it is split between two secondary clarifiers. Return activated 
sludge (RAS) is drawn off the bottom of the clarifiers by rapid sludge removal tubes and flows to the 
RAS wet well. From there it is pumped back to the aeration basin.  
 

 
Figure 5.  Aerial View of Forest Grove WWTF 

Secondary effluent receives disinfection using two medium pressure ultraviolet disinfection systems 
rated for 10 MGD each. During dry weather months of no discharge, wastewater is pumped to the Rock 
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Creek AWWTF for treatment and discharge. During wet-weather months, the effluent flows by gravity 
to the Tualatin River. When the flow in the Tualatin River is too high to allow gravity flow, the effluent 
is pumped using four variable speed pumps to the Tualatin River. 
 
Forest Grove Natural Treatment System  
 
The Hillsboro and Forest Grove WWTFs currently treat wastewater and discharge to the Tualatin River 
during the wet season.  During the dry season, wastewater from the Hillsboro and Forest Grove facilities 
is currently transferred to the Rock Creek AWWTF for treatment and discharge to the river. Under the 
new dry season discharge scenario allowed by the permit, CWS would treat wastewater at the Hillsboro 
and Forest Grove WWTFs, direct it through a 95-acre NTS at the Forest Grove facility, and discharge 
treated wastewater to the Tualatin River during the dry season (generally from May – October).  Prior to 
any dry season discharges to the NTS, the Hillsboro and Forest Grove WWTFs would provide advanced 
secondary treatment of effluent, which would include nitrification and biological phosphorus removal, 
as needed. The fully-treated effluent from the Hillsboro and Forest Grove WWTFs will be the source of 
water for the NTS and receive additional treatment by the NTS prior to discharge to the Tualatin River 
through the existing Forest Grove WWTF outfall structure (Outfall F001A). The NTS is designed to 
reduce temperature and nutrients, provide wetland habitat and recreational benefits, and improve the 
overall water quality of the discharge to the Tualatin River. The Hillsboro and Forest Grove WWTFs 
will continue to provide conventional secondary treatment and discharge to the Tualatin River through 
their respective outfalls during the wet season.  
 
Clean Water Service’s original proposal for the NTS was described in Volume 1: NPDES Permit 
Renewal Issues Report of the Clean Water Services Watershed-based NPDES Permit Renewal 
Application, which was submitted to DEQ in August 2008. Clean Water Services continued to develop 
the NTS concept at the Hillsboro and Forest Grove WWTFs after the submittal of the NPDES permit 
renewal application.  A Basis of Design report for the NTS at the Forest Grove and Hillsboro WWTFs 
was submitted to DEQ in September 20107.  
 
The Basis of Design and the NPDES permitting reports were updated to focus on just the NTS for the 
Forest Grove WWTF. The Final Basis of Design report presented the results and conclusions of site 
characterization investigations, an updated design of the Forest Grove NTS, anticipated effluent quality 
from the NTS system, and an ecosystem services assessment8.  A supplemental NPDES permitting 
report that provided further updated design and effluent information for the NTS was submitted to DEQ 
in October 20139.  Construction of the major elements of the NTS at the Forest Grove WWTF was 
completed in 2014. Over 750,000 native wetland plants were also installed in 2014 and are currently 
being maintained by CWS within the NTS (Figure 6).  
 

                                                 
7 Natural Treatment System Basis of Design Report. CH2MHILL.  September 2010.   
8 Final Basis of Design Report for the Natural Treatment System at the Forest Grove Wastewater Treatment Facility. CH2MHill.  November 
2012.  
9 NPDES Permitting Report: Dry Season Discharge from the Forest Grove and Hillsboro Wastewater Treatment Facilities though a Natural 
Treatment System.  Clean Water Services.  October 2013.  
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Figure 6. Forest Grove Natural Treatment System       Photo Source:  CWS 
 
Construction of the NTS converted three existing wastewater storage ponds at the Forest Grove WWTF 
into treatment wetlands that are generally referred to as the West and South Wetlands.  These treatment 
wetlands include several new surface and subsurface filter type wetlands and associated hydraulic 
conveyances and controls. The surface treatment wetlands were developed as shallow-water systems 
that will be vegetated and operated as emergent marshes. In each wetland, the bottoms are planted with a 
wide variety of wetland plant species adapted to emergent and open water conditions. Existing and 
proposed berms surrounding the wetlands have also been planted with native trees and shrubs, which 
provide both species and structural diversity benefits. The subsurface treatment wetlands include filter 
media to further improve water quality.  The total area of the NTS is approximately 95 acres.   
 
Appendix B presents a general site plan and flow diagram of the NTS which shows how treated effluent 
from the Hillsboro and Forest Grove WWTFs will be directed into and conveyed through the NTS. The 
NTS will be comprised of three wetland systems; the West Wetlands will be engineered wetlands 
designed for nutrient removal; the larger, South Wetlands will be a more natural area designed primarily 
for temperature reduction; the Upper Wetlands will be developed as needed in the future to provide 
additional treatment. Typically during the dry season, treated effluent from the Forest Grove and 
Hillsboro WWTFs would discharge into the West Wetlands through the West Wetlands Pump Station. 
From the West Wetlands and eventually from the Upper Wetlands, the water will be directed through 
the Re-Aeration Waterfalls and into the South Wetlands. Flow from the South Wetlands will first be 
discharged into the 36-inch diameter outfall pipe from the Forest Grove WWTF and then into the 
Tualatin River at RM 53.8 via the outfall designated in the permit as Outfall F001A. Operation of the 
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South and West Wetlands is anticipated to begin in 2017 and operation of the Upper Wetlands will 
likely occur later in the permit cycle. 
 
As effluent passes through the treatment wetlands, the NTS is anticipated to provide substantial cooling 
to effluent temperatures during most time periods.  Modeling of effluent temperatures within the NTS 
predicts substantial cooling with average monthly cooling ranging from 0.4 degrees Celsius (C) in July 
to 6.6 C in December. There is a short period of time in July where the wetlands may slightly warm the 
wastewater. However, the wetland effluent is still predicted to be cooler than the Rock Creek AWWTF 
effluent temperature at all times. Thus, the thermal loads from the NTS will be lower than current 
conditions where the Hillsboro and Forest Grove WWTFs service area flows are directed to the Rock 
Creek AWWTF for treatment and discharge.  
 
During the wet season, the Forest Grove WWTF will also continue to provide conventional secondary 
treatment; a portion of the treated wastewater from the Forest Grove WWTF will be directed to the NTS 
to maintain flows and aesthetic appearance of the Re-Aeration Waterfalls and NTS. The majority of the 
treated wastewater from the Forest Grove WWTF will be discharged directly to the Tualatin River 
through Outfall F001A. Effluent from the NTS will be combined with WWTF effluent in the outfall 
pipe leading to Outfall F001A prior to discharge to the Tualatin River. This is the anticipated mode of 
operation for most wet season flow conditions. The quality of the combined effluent is expected to be 
similar to the treatment plant effluent as monitored at the Forest Grove WWTF. Bacteria levels in the 
combined discharge may be different due to bacteria being introduced into the wetland by warm blooded 
animals. Clean Water Services will be required by the permit to monitor the effluent from the WWTFs 
to demonstrate compliance with bacteria limits.  
 
During extreme wet season flow conditions, the South Wetlands complex (adjacent to the Tualatin 
River) will be under water. Under such conditions, CWS will continue to use Outfall F001A to 
discharge effluent to the Tualatin River. The capacity of Outfall F001A will be a function of the water 
level in the river. During high flow conditions, Outfall F001A has a capacity of 20 MGD. Flows in 
excess of 20 MGD will be discharged to the Tualatin River via a 24-inch pipe that empties into the 
flooded South Wetlands (Outfall F001B). Outfall F001B is the designated discharge location during 
extreme wet season flow conditions when the South Wetland portion of the NTS is flooded. 
 
This permit proposes to allow the dry weather discharge from the Forest Grove WWTF through the NTS 
provided effluent limits can be met. If the NTS is unable to perform as expected, the Forest Grove 
WWTF will return to directing its flows to the Rock Creek AWWTF.  
 
Compliance monitoring for effluent discharges from the Forest Grove and Hillsboro WWTFs will be 
conducted at both facilities after disinfection before discharge into the NTS. Monitoring of the Forest 
Grove WWTF effluent will occur at the existing Forest Grove WWTF Effluent Pump Station. 
Monitoring of discharge from the NTS will occur at the Outlet Structure in the South Wetlands prior to 
discharge into the existing Forest Grove WWTF outfall pipe that leads to Outfall F001A (locations 
marked on the flow diagram in Appendix B).  For the majority of effluent parameters, the point for 
documenting compliance with permit limits will be after disinfection at each facility. CWS may monitor 
for nutrients (ammonia, nitrate + nitrite, and TKN) at the West Wetlands Pump Station prior to release 
into the South Wetlands (in addition to the monitoring at the Forest Grove WWTF Effluent Pump 
Station) to demonstrate compliance with permit requirements. For only these nutrient parameters, 
monitoring results at the West Wetlands Pump Station can supersede the monitoring results at the Forest 
Grove WWTF Effluent Pump Station.     
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CWS will also be required to monitor the effectiveness and functionality of the NTS by monitoring 
effluent at the Outlet Structure leading from the NTS, prior to entry into outfall pipe that leads to Outfall 
F001A and the Tualatin River. There is no direct discharge to the Tualatin River from the NTS.  During 
the dry season, the point of permit compliance monitoring for just temperature and dissolved oxygen 
will change from after disinfection at the Hillsboro and Forest Grove WWTFs to the outlet structure of 
the NTS.  At all other times of the year, the point of permit compliance for these two parameters will be 
after disinfection at the Hillsboro and Forest Grove WWTFs. The monitoring of temperature and 
dissolved oxygen at this location is important for measuring the effectiveness of the NTS in controlling 
these two parameters. Other parameters being measured (such as metals and nutrients) do not have 
effluent limits and the monitoring of such parameters is also intended to measure the effectiveness of the 
NTS in removing such parameters.  During the wet season, the NTS will likely be flooded and there will 
be no monitoring of NTS discharges into Outfall F001A.  All compliance and characterization 
monitoring during the wet season will be after disinfection at the Hillsboro and Forest Grove WWTFs.  

 
4.2 Outfalls 

Treated wastewater from all four facilities is discharged to the Tualatin River.  A summary discussion of 
the outfalls associated with each facility covered under this permit is presented below.  The locations of 
the outfalls along the Tualatin River for each facility are presented in Appendix C. 
 
Durham AWWTF  
 
The Durham AWWTF discharges year-round to the Tualatin River at RM 9.2 through Outfall D001 
identified in the permit.  This outfall consists of a 66-inch diameter concrete pressure pipe that 
terminates with a multiport diffuser that is 88 feet long with 12 20-inch diameter ports spread evenly 
along the diffuser.  In addition to the multiport diffuser, the Durham facility also has a wet weather 
outfall pipe (Outfall D003) located 35 feet downstream of Outfall D001 that consists of a single 
submerged 7-foot diameter port.  This port is only active during peak flow events when the river flow is 
at a very high stage.  The Durham facility also provides Class A recycled water (Outfall D002) during 
the summer months to several school athletic fields, golf courses and parks in the Tigard area. 
 
Rock Creek AWWTF 
 
The Rock Creek AWWTF discharges year-round to the Tualatin River at RM 37.7 though Outfall R001.  
This outfall includes a multiport diffuser that is approximately 28 feet long and has 12 15-inch ports 
spread evenly along the diffuser. In addition, the Rock Creek facility has a submerged 8-foot diameter 
wet weather outfall pipe (Outfall R003) located approximately 50 feet downstream from Outfall R001 
that discharges a small maintenance flow (about 0.5 MGD) during the wet season (November through 
May).  This outfall is designed to handle peak wet weather flows when the hydraulic capacity of the 
diffuser on Outfall R001 is exceeded.  The Rock Creek facility has the capability to produce Class A 
recycled water for distribution through Outfall R002. 
 
Hillsboro WWTF  
 
The Hillsboro WWTF discharges to the Tualatin River through two outfalls (Outfalls H001A and 
H001B) at RM 43.3 and 42.9, respectively.  Flow is evenly split between the two 30-inch diameter 
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single port outfalls that are used only during high river flows.  The permit also includes a recycled water 
outfall (Outfall H002) that is available to use during low river flow. 
 
Forest Grove WWTF 
 
The Forest Grove WWTF discharges to the Tualatin River at RM 53.8 via Outfall F001A.  This outfall 
has only been used during the high river flow season (November-April) and consists of a single 36-inch 
diameter port that is fully submerged when discharging.  The permit includes a new outfall (designated 
as Outfall F001B) for use during extreme flow conditions when the NTS is flooded.  The permit also 
includes Outfall F002 that may be used for recycled water during low flow periods. 
 

4.3 Sewage Collection System 

Sewage collection systems are designed to collect and transport raw sewage from residences and 
businesses to the municipality’s wastewater treatment facility.  Each of CWS’s four wastewater 
treatment facilities receives raw sewage from separate collection systems.  Collectively, CWS operates 
and maintains a collection system that consists of more than 250 miles of pipe, 40 pump stations and 
serves approximately 550,000 people.  The Rock Creek AWWTF has the largest collection system 
consisting of more than 117 miles of pipe while the Forest Grove WWTF receives flows from 
approximately 15 miles of pipe.   

As sanitary sewer collection systems age, the pipes develop cracks, allowing the infiltration of 
groundwater.  Stormwater may also enter the system. Though no longer allowed under current plumbing 
codes, in the past it was common to connect stormwater drains directly to the sanitary sewer system. The 
entry of groundwater and stormwater into the collection system is known as infiltration and inflow, or I/I 
for short. When a sanitary sewer collections system experiences excessive I/I, most of the flow that 
makes it to the treatment plant may in fact be stormwater or groundwater that by itself does not require 
treatment.  This can result in the following: 

• Overflows from the sanitary sewer system when it rains - referred to as SSOs (sanitary sewer 
overflows).   

• The release of untreated or partially treated sewage from all or a portion of the treatment plant.  Such 
a release is termed a bypass.  Bypasses may be necessary to avoid damaging the plant.    

• Increased operation and maintenance costs. 

For all four CWS facilities, a comparison was made between the average monthly plant flows during the 
normally dryer months (May-October) and the remainder of the year (November-April) using data from 
their permit application (2005-2008).  This comparison indicates that the Forest Grove WWTF 
proportionally sees a much higher contribution from inflow and/or infiltration (I/I) (Table 1).  
  

Table 1: Average Flow Statistics for CWS Facilities   
 

Facility Flow Statistic Millions of 
Gallons/Day (MGD)1 

Ratio to Average Dry Weather 
Design Flow (ADWDF) 

Durham Average Dry Weather Design 
Flow (ADWDF) 

22.6 1 

Average Wet Weather Flow 
(2005-2008) 

75.8 3.3 

Rock Creek Average Dry Weather Design 39 1 
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Flow (ADWDF) 
 Average Wet Weather Flow 

(2005-2008) 
123.6 3.1 

Hillsboro Average Dry Weather Design 
Flow (ADWDF) 

3.7 1 

 Average Wet Weather Flow 
(2005-2008) 

13.9 3.8 

Forest Grove Average Dry Weather Design 
Flow (ADWDF) 

5.0 1 

 Average Wet Weather Flow 
(2005-2008) 

11.4 2.3 

 

1Clean Water Services Watershed-based NPDES Permit Renewal Application.  Volume 2:  Permit Applications:  Form 2A and NPDES-R.  August 2008.  
 
During their permit application renewal, CWS was asked to estimate the number of gallons per day that 
enter their treatment facilities from I/I.  CWS estimates that the Durham and Rock Creek facilities had 
5.0 MGD and 6.0 MGD, respectively, of I/I. Their estimates for the Hillsboro and Forest Grove facilities 
were that each had 1.5 MGD of I/I10. 
 
The CWS renewal application included their 2000 Sewer Master Plan Update which identifies projects 
and actions to be taken to assure that the collection system can comply with the prohibition against 
sewage overflows due to capacity issues. Included in this plan are a number of specific ongoing projects 
intended to reduce and control I/I.  CWS is actively engaged in completing these projects and making 
continual progress in identifying and reducing I/I throughout their collection system.  
 
Overflows from the sanitary sewer collection system are referred to as sanitary sewer overflows (SSOs). 
DEQ recognizes that it is not practical to attempt to build and operate treatment plants and collection 
systems so as to eliminate all overflows, and that at some point, attempts to do so represent a poor 
investment of public funds.  The permit renewal includes conditions that require communities to invest 
in infrastructure to prevent overflows, report all overflows in a timely manner, and develop and maintain 
an emergency response and public notification plan to respond to SSO events.  Specifically, the permit 
requires the following:  
 
• Municipalities must develop a program to reduce I/I and submit a progress report on an annual basis 

(Schedule D, Condition 1).   
• CWS must develop and maintain an emergency response and public notification plan to cover 

bypass and SSO events (Schedule F, Sections B.7 and B.8). 
• CWS must report all SSOs and bypasses within 24 hours (Schedule F, Sections B.6, B.7 and D.5). 
 

4.4 Recycled Water 

CWS has operated under a recycled water use master plan that was previously approved in 1993.  The 
2008 permit renewal application provided a revised recycled water use master plan that better reflects 
their current program and describes how CWS’s facilities will comply with permit requirements related 

                                                 
10 Clean Water Services Watershed-based NPDES Permit Renewal Application.  Volume 2:  Permit Applications:  Form 2A and NPDES-R.  
August 2008.  
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to recycled water.  The 2008 recycled water use master plan was updated again in November 2011.  The 
recycled water use plan will be available for public review and comments during the permit public 
comment period.   
 
Historically, CWS has produced recycled water at all their facilities at one time or another.  In recent 
years, the production of recycled water has been limited to the Durham and Rock Creek AWWTFs.  For 
2014, CWS reported distributing approximately 73.26 million gallons (MG) of Class A recycled water 
to customers from the Durham plant for use as summarized in the following table11:  

 
Table 2. Durham Annual Recycled Water Use 2014 

Use and Location Recycled Water Class Volume (gallons) 
Summerfield Golf Course A 22,230,000 
King City Golf Course A 6,480,000 
Tualatin Country Club Golf Course A 29,110,000 
Tigard High School Athletic Fields A 372,000 
City of Tigard Cook Park A 14,850,000 
Durham Elementary School Athletic Fields  A 220,000 

 

The Rock Creek AWWTF also produced approximately 13.96 MG of Class A recycled water which was 
transferred to the Forest Grove WWTF to maintain the newly installed plant materials within and 
adjacent to the NTS.  Of the 13.96 MG transferred to the NTS, approximately 11.97 MG was allocated 
to the treatment wetlands and the remaining 1.99 MG was directed to the adjacent upland landscape 
areas. The Rock Creek AWWTF will likely continue to supply Class A recycled water for similar 
purposes.  
 
Both the Forest Grove and Hillsboro WWTFs have the capability to produce Class B and C recycled 
water.  In recent years (2012 -2014), neither of these facilities has supplied recycled water to customers.  
 

4.5 Wastewater Solids 

The term wastewater solid includes sewage sludge and biosolids. Sewage sludge refers to solids from 
primary, secondary, or advanced treatment of domestic wastewater that have not been treated or 
determined to be suitable for land application as fertilizer or soil amendment. The term biosolids refers 
to domestic wastewater treatment facility solids that have undergone adequate treatment and are suitable 
for application to the land as a fertilizer or soil amendment. 
 
CWS anaerobically digests wastewater related solids at their Durham and Rock Creek AWWTF 
facilities. Although no biosolids production occurs at the Hillsboro and Forest Grove WWTFs, the 
unprocessed solids, waste activated sludge solids and some raw sewage are transferred to the Rock 
Creek facility where biosolids are produced12.   
 

                                                 
11 Recycled Water Use Annual Report.  Clean Water Services.  Received April 6, 2015.  
12Biosolids Annual Report - Clean Water Services.  February 3, 2014.  
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Annually, CWS produces approximately 10,000 dry metric tons of Class B biosolids from primary and 
secondary wastewater treatment for beneficial land application and/or disposal. Currently, CWS relies 
on two principal elements within their biosolids beneficial use strategy including: 

• Local Farm Applications consisting of contract hauling and land application of dewatered 
biosolids to sites in Oregon counties west of the Cascade Mountains and within approximately 
65 miles of the treatment facility generating biosolids. 

 
• Arid Land Applications consisting of contract hauling and land application of dewatered 

biosolids to sites east of the Cascade Mountains in Oregon. 
 

In 2014, CWS reported the land application of 9,971 dry metric tons of Class B biosolids with 2,279 dry 
metric tons going to local farm application and 7,692 dry metric tons going to arid land application sites. 
In 2013, 9,968 dry metric tons were reported as produced with 1,449 dry metric tons locally applied and 
8,520 dry metric tons being sent to the east side of the Cascades. 
 
Monitoring results included as part of the annual reports on biosolids show that metals levels tracked in 
biosolids for land application are consistently at levels well below the ceiling concentration limits 
established through the EPA Part 503 regulations.  CWS indicates in their management plan that the 
metals levels have been reduced through their extensive industrial pretreatment permitting and 
monitoring system. 

4.5.1 Storage of Sewage Sludge 

CWS has the capacity to store dewatered sewage sludge at the Durham and Rock Creek AWWTFs.  
Both facilities have two storage silos where digested and dried biosolids cake is temporarily stored 
before loading upon trucks for land application. No biosolids are produced or stored at the Hillsboro and 
Forest Grove WWTFs.   

4.5.2 Transfer and Disposal 

CWS transfers or disposes of sewage sludge at more than 84 sites within western and central Oregon. 
The majority of the biosolids are applied to arid land sites east of the Cascades. All biosolids are hauled 
to disposal sites by contract haulers that utilize dump trucks and dump pup trailers with a combined 
payload of 30 wet tons. All dump boxes are required to be water tight and tarped during biosolids 
hauling. CWS maintains a contract with the Columbia Ridge Landfill for emergency disposal of 
biosolids in the unlikely event of a process failure at either the Durham or Rock Creek AWWTFs. Local 
farm application sites include farm sites within 65 miles of CWS facilities.   

4.5.3 Land Application 

CWS land applies biosolids or produces biosolids for sale or distribution, and anticipates continuing to 
do so. Local farm application sites include farm properties within 65 miles of CWS facilities which can 
only be utilized during summer and fall months.  Arid land sites in eastern Oregon are utilized on a year-
round basis provided local road conditions allow for the transportation of biosolids to the application 
sites.  The biosolids management plan and land application plan are available for public review and 
comment with this permit.    
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4.5.4 Other Beneficial Reuse 

CWS is exploring other beneficial reuse practices such as reclamation projects at landfills and gravel 
pits, and may propose a plan to DEQ at a future date.  CWS continues to look for additional local farm 
and arid land application sites. 

4.6 Stormwater 

4.6.1 Wastewater Treatment Facility Stormwater 

General NPDES permits for industrial stormwater are required for wastewater treatment facilities with a 
design flow of greater than 1 MGD when stormwater is collected and discharged from the plant site.  
General NPDES permits for stormwater are not required for wastewater treatment facilities with a 
design flow of greater than 1 MGD when stormwater is collected, treated, and discharged as part of its 
treated wastewater. 
 
Clean Water Services has previously documented that the Hillsboro and Forest Grove WWTFs have no 
stormwater leaving these sites.  Clean Water Services has also provided such documentation for the 
Durham AWWTF with their permit renewal application.  Stormwater from the Rock Creek AWWTF is 
regulated under conditions of the current watershed-based permit.  Clean Water Services has submitted 
an application for a separate general industrial stormwater permit (i.e., 1200-Z permit) for the Rock 
Creek AWWTF.  Concurrent with the permit renewal, DEQ will be issuing a separate general industrial 
stormwater permit for the Rock Creek AWWTF. 
 
4.6.2 Municipal Separate Storm Sewer System (MS4)   

As a “watershed” permit, the proposed permit contains requirements related to the control of pollutants 
from a large municipal separate storm sewer system (MS4).  The 2005 permit and the proposed permit 
require CWS to reduce the pollutant loads in the MS4 system to a Maximum Extent Practicable (MEP) 
standard and to prohibit non-stormwater discharges in the storm sewer system.  Under the 2005 permit, 
CWS developed a DEQ-approved Stormwater Management Plan (SWMP) that centered on reducing the 
discharge of pollutants from the MS4 system.  The SWMP and permit conditions are the foundation of 
CWS’s stormwater management program.  The permit renewal requires CWS to continue with the 
implementation of their DEQ-approved SWMP and to monitor the effectiveness of the plan.   
 
All of these requirements are presented in Schedule A of the permit.  A detailed explanation regarding 
the development of the MS4 permit requirements is presented in this report’s Appendix D.  
 

4.7 Groundwater 

Wastewater treatment at the CWS facilities generally is occurring in water tight concrete basins with no 
potential to impact groundwater.  Recycled wastewater will be applied at agronomic rates and in 
accordance with CWS’s recycled water use plan.   

The proposed permit includes a wetland-based NTS that will route treated effluent through a series of 
unlined wetland polishing cells at the Forest Grove WWTF.  The DEQ does not consider the discharge 
to the NTS to be an indirect discharge since the effluent will not discharge to surface waters via 
groundwater or hyporheic water. The effluent discharged to the NTS will be fully treated and the NTS is 
being used for final polishing for temperature and nutrients via surface wetland cells. Additionally, soils 



Page 26   
 

testing showed limited potential for water movement into and through the clay soils in the wetland cells 
of the NTS.  No impacts to groundwater are anticipated from the operation of the NTS because of the 
high quality effluent being delivered to the NTS and the limited potential for infiltration within the NTS.  
Groundwater modeling conducted as part of the NTS design also concluded that there was limited 
potential to affect groundwater.   

4.8 Industrial Pretreatment 

Municipalities that receive wastewater from certain categories of industries must have in place approved 
pretreatment programs.  These programs are designed to reduce the discharge of pollutants from 
identified industries.  These pollutants can interfere with treatment plant operation, reduce the value of 
wastewater and biosolids for reuse, cause worker health or safety concerns, and pose a risk to the public 
or the environment. 

Clean Water Services implements an industrial pretreatment program that was originally approved by 
DEQ in March 1983.  The 2005 NPDES permit included federal and state pretreatment requirements. 
Clean Water Services adopted the 2005 Pretreatment Streamlining Rules of 40 CFR Part 403 and has 
been implementing the required changes since 2009. 
 
Clean Water Services permits a total of 47 significant industrial users (SIUs) of which 37 are designated 
as categorical industrial users and 3 are non-discharging categorical industrial users. Annual 
pretreatment program reports have been submitted by CWS.   

The CWS permit application document included a local limits review that was performed using data 
from 2007 and 2008.  Schedule E of the proposed permit includes the program requirements.   
 
 
5.0 Receiving Water 

5.1 Flows   

The Tualatin River is one of the most thoroughly evaluated receiving streams in the state.  The river 
drains approximately 712 square miles of mostly Washington County in the northwestern portion of 
Oregon.  There are five major tributaries to the Tualatin River including Scoggins Creek, Gales Creek, 
Dairy Creek (East Fork, West Fork and McKay), Rock Creek and Fanno Creek. The river is a major 
tributary to the Willamette River at RM 28.5.   
 
The upper reaches of the river starts as a fast flowing stream in coastal forests and the water travels over 
80 miles through forest and agricultural lands into more densely populated urban areas prior to its 
confluence with the Willamette River near West Linn.  In contrast to the headwaters of the river, 
streamflow in the central and lower portions of the watershed is slow and sluggish due to very flat 
gradients along the river.  All four CWS facilities discharge to the Tualatin River between Forest Grove 
and the confluence of the Willamette River where river flows are relatively slow.  This slow movement 
of water can magnify water quality problems within the waterway.    

The impact of effluent discharge from the four CWS facilities on the Tualatin River is likely to be the 
greatest in the late summer and early fall when flows in the river are lowest. This dry season period is 
sometimes referred to as the critical period. Flows in the Tualatin River are strongly influenced by 
various management actions that occur during this season.  For example, flows in the headwaters of the 
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river are influenced by the releases of stored water from Barney Reservoir and Hagg Lake.  These 
releases include flow augmentation water owned by CWS and released as directed by CWS to enhance 
water quality conditions in the river during the dry season.  In addition, there are significant diversions 
from the river for public water supplies and irrigation. One of the largest of these diversions occurs at 
the Spring Hill Pump Station Plant (located at RM 56.1), where water for municipal and irrigation uses 
are withdrawn.      

As part of the permit application process, CWS conducted a Mixing Zone/Dilution Study that evaluated 
the impacts of effluent discharge from each of the four facilities on the Tualatin River with respect to 
river flows likely to occur during the critical period.  This study utilized Tualatin River flows obtained 
from several gauging stations along the river that are maintained by the United States Geological Survey 
(USGS), Oregon Water Resources Department (OWRD) and CWS.    

To standardize Mixing Zone/Dilution Studies, the DEQ has developed a Regulatory Mixing Zone 
Internal Management Directive (IMD) that provides technical guidance on the implementation of mixing 
zone studies and makes use of four different flow statistics.  Each flow statistic is designed to work with 
a different type of water quality impact and associated water quality criteria. These flow statistics and 
their application are summarized below in Table 3.     

Table 3: Summary of Flow Statistics 

Streamflow 
Statistic What It Is 

Potential Impacts1 
Statistic is 

Used to Analyze 

Value for 
Tualatin 

River (cfs)2 

1Q10 The lowest one day average flow with a 
recurrence frequency of once in 10 years. 

Acute toxicity to aquatic 
life  

33-185 

7Q10 The lowest seven day average flow with a 
recurrence frequency of once in 10 years. 

Chronic toxicity to 
aquatic life 

54-185 

30Q5 The lowest 30 day average flow with a 
recurrence frequency of once in 5 years. 

Impacts to human health 
from toxics classified as 
non-carcinogens  

69-190 

Harmonic 
mean 

Long term mean flow value calculated by 
dividing the number of daily flows by the sum 
of the reciprocals of those daily flows. The 
equation is: 

niQ
n

−∑ /1
 

where  n = number of daily flows and Q = flow 

Impacts to human health 
from toxics classified as 
carcinogens  

167-367 

 

1Impacts are evaluated with respect to pollutants for which DEQ has developed water quality criteria. More information may be found at 
http://www.deq.state.or.us/wq/standards/toxics.htm# 
2Values listed for each streamflow statistic is the range for all four facilities under 2025 conditions.  In general, the average flow for each 
streamflow statistic is higher for downstream facilities (Durham and Rock Creek AWWTFs).  Within each range, the lower values are 
associated with the Forest Grove WWTF and the higher values are those associated with the Durham AWWTF. 

5.2 Designated Uses  

Under the Clean Water Act, DEQ is required to identify the beneficial uses of every waterbody in 
Oregon.  The intent of this requirement is to ensure that the water quality standards DEQ develops are 

http://www.deq.state.or.us/wq/standards/toxics.htm
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consistent with how the waterbody is used.  Permits issued by DEQ must in turn reflect the water quality 
standards that apply to the basin in which permits are issued. 

All four of the CWS facilities discharge to the Tualatin River which has the following designated 
beneficial uses: 

• public and private domestic water supply,  
• industrial water supply,  
• irrigation and  livestock watering,  
• fish and aquatic life (including salmonid and trout rearing and migration),  
• wildlife and hunting,  
• fishing,  
• boating,  
• water contact recreation,  
• aesthetic quality, and 
• hydro-power  

 
The water quality standards for the Tualatin River are included in the Willamette Basin standards and 
were developed to protect these beneficial uses. The standards specific to the Tualatin River can be 
found in Oregon Administrative Rules (OAR) 340-041-0345; statewide standards applicable to the 
Tualatin River can be found elsewhere in OAR Chapter 340, Division 041. 
 

5.3 Receiving Stream Water Quality 

During the 20th century, water quality problems within the Tualatin River increased as population 
growth and land use changes occurred.  In the 1970s, efforts were made primarily to augment stream 
flow (Hagg Lake was constructed) and to enhance wastewater treatment to lessen their impacts on the 
river.  
 
In the 1980s, the first Total Maximum Daily Load (TMDL) in Oregon was developed in this basin to 
address dissolved oxygen (through ammonia control), pH and nuisance algal growth (through total 
phosphorous control) issues.  A TMDL can be thought of as an estimate of the total amount of pollution 
a waterbody can assimilate without exceeding water quality standards.  For more information regarding 
TMDLs in general, and on the TMDL developed for the Tualatin River in particular, go to:   

http://www.deq.state.or.us/wq/tmdls/tmdls.htm 

Though marked improvements to water quality were observed in the watershed in the 1980s and 1990s, 
primarily through additional steps taken at CWS’s wastewater treatment plants, in-stream water quality 
impairments continued to be noted.  In 2001, the TMDLs for ammonia and phosphorous were revised 
and additional TMDLs were established for temperature, bacteria and dissolved oxygen in tributary 
streams within the basin.  The emphasis of these TMDLs was to address water quality concerns in the 
river during dry season conditions.  In 2005, a “watershed-based” permit was issued to CWS to integrate 
the operation of their treatment facilities with watershed protection and enhancement efforts through 
pollutant trading and improvements in the area of stormwater runoff control within CWS jurisdiction.  In 
2012, amendments were made to the TMDLs for total phosphorous and ammonia13. 

                                                 
13Tualatin Subbasin Total Maximum Daily Load and Water Quality Management Plan.  Oregon Department of Environmental Quality.  August 
2012.   

http://www.deq.state.or.us/wq/tmdls/tmdls.htm
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 The Tualatin River has been listed on the most recent EPA-approved Clean Water Act subsection 303(d) 
list (the 2010 list) for the following Category 4 and 5 parameters listed in Table 4 below: 
 

Table 4: Water Quality Limited Parameters 

Waterbody Name River Mile Parameter1 Season 
Tualatin River 0 to 80.7 Biological Criteria Year Round 
Tualatin River 0 to 80.7 Iron Year Round 
Tualatin River 0 to 80.7 Manganese2 Year Round 
Tualatin River 0 to 62.6 Dissolved Oxygen3 January 1 – May 1 
1 In addition to the parameters listed in the table, the Tualatin River is also listed for ammonia, aquatic weeds or algae, chlorophyll a, flow 
modification, habitat modification, phosphorous and temperature.  These parameters are not listed here since either a TMDL has been 
approved for the parameter or a TMDL is not needed. 
2The criteria for manganese was repealed in 2011. Currently there is no applicable freshwater water quality criteria. DEQ has proposed to 
remove the listing for manganese for the Tualatin River.   
3 EPA has added a number of stream segments based on application of spawning criteria for resident trout.  DEQ concluded that such uses 
do not occur in the mainstem Tualatin River and has proposed to remove the DO listing for the Tualatin River.  

5.4 Mixing Zone Analysis  

Permits issued by DEQ sometimes specify mixing zones.  Also known as “regulatory mixing zones”, 
mixing zones are allowed under both state and federal regulation.  They are areas in the vicinity of 
outfalls in which all or some of Oregon’s water quality standards can be suspended.  DEQ allows mixing 
zones when the requirements of Oregon’s Mixing Zone Rule (OAR 340-041-0053) are met.   

Two mixing zones can be developed for each discharge: 1) The acute mixing zone, also known as the 
“zone of initial dilution” (ZID), and 2) the chronic mixing zone, usually referred to as “the regulatory 
mixing zone (RMZ).” The ZID is a small area where acute criteria can be exceeded as long as it does not 
cause acute toxicity to organisms drifting through it. The RMZ is an area where acute criteria must be 
met but chronic criteria can be exceeded. It must be designed to protect the integrity of the entire water 
body.   

The discharge from each facility covered by the proposed permit is assigned a mixing zone.  The 
Durham, Rock Creek, Hillsboro and Forest Grove facilities are assigned a separate mixing zone for the 
wet weather outfalls as well.  With the exception of Outfall F001B, the mixing zone dimensions are the 
same as those in the existing permit.  The proposed permit now includes a mixing zone for the wet 
weather Outfall F001B in the NTS at the Forest Grove WWTF.  All of the mixing zone dimensions 
extend downstream of the outfall. 

With their renewal application CWS provided updated mixing zone/ dilution studies for all these 
outfalls14.  The updated mixing zone study met the criteria for a Level 3 (Complex) Mixing Zone Study 
in accordance with DEQ’s Regulatory Mixing Zone IMD.  The mixing zone/dilutions studies provided 
by CWS anticipated the dry season discharge from the Forest Grove WWTF.  However, the analysis for 
the Forest Grove WWTF was updated in 2013 to include new effluent flow rates and temperature 

                                                 
14Clean Water Services Watershed-based NPDES Permit Renewal Application.  Volume 5:  Ancillary Reports and Plans. August 7, 2008.  
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information related to the NTS15.  In addition, modeling was also conducted to define a new mixing 
zone for wet weather Outfall F001B at the Forest Grove WWTF.  This outfall would only be used 
during extreme flow conditions when the NTS is flooded. A summary of the ZID and RMZ established 
for each CWS outfall is presented in Table 5.   

Table 5: Summary of Location and Mixing Zone Dimensions for Outfalls 

Facility - Outfall   River Mile 
 

Latitude and Longitude Mixing Zone Dimensions 
     ZID (ft)        RMZ(ft) 

Durham – D001 9.2 45.393250°N  -122.764417°W 10 100 
Durham – D003 9.2 45.393083°N  -122.764167°W 10 65 
Rock Creek – R001 37.7 45.490833°N  -122.945444°W 10 100 
Rock Creek – R003 37.7 45.490833°N  -122.945278°W 10 50 
Hillsboro – H001A 43.3 45.499139°N   -122.985861°W 10 100 
Hillsboro – H001B 42.9 45.498972°N  -122.989278°W  10 100 
Forest Grove – F001A 53.8 45.501806°N  -123.089000°W 10 100 
Forest Grove – F001B 53.8 45.508032°N  -123.087474°W 10 100 

 
Table 6 summarizes the water quality standards, applicable 2025 flow rates and dilutions predicted for 
each outfall as a result of the CWS mixing zone study.  The effluent flow rates used in the mixing zone 
study were slightly different than the current flow estimates shown in the table, but the difference does 
not significantly change the predicted dilutions.  The predicted 2025 flow rates are actually lower than 
those used in the mixing zone studies.  As such, the predicted dilutions would be slightly higher than 
those shown in the table.  The dilutions shown in the table below are conservative and were used to 
conduct water quality analyses and establish permit limits as needed. The process of developing permit 
limits is described in more detail in Sections 6 and 7.   

None of the CWS outfalls are located in the vicinity of public drinking water intakes, cold water refuges 
for salmonids, and other NPDES discharges.  The portion of the Tualatin River where the outfalls are 
located is not designated as salmon or steelhead spawning areas. Complete details on the environmental 
conditions for each CWS outfall were presented in the permit application renewal prepared by CWS 16. 
The following section presents a summary of the general environmental conditions associated with each 
outfall under this permit. 
 

Table 6:  Water Quality Standards, Applicable Flow Rates and Dilutions for each CWS Facility  
Water Quality 

Standards 
Applicable River 
Flow Conditions 

Applicable  
Effluent Flow Rate 

Model-Predicted Dilution 
after Mixing 

Durham AWWTF (2025 conditions) Primary Outfall D001 
Aquatic Life, 
Freshwater Acute  

185 cfs (1Q10) Dry weather design flow: 
25.7 MGD 

2.6 at edge of ZID 

Aquatic Life, 
Freshwater Chronic  

185 cfs (7Q10) Dry weather design flow: 
25.7 MGD 

5.7  at edge of RMZ 

Human Health, Non-
Carcinogen 

190 cfs (30Q5) Avg. Annual Flow: 30.3 
MGD 

5.1 at edge of RMZ 

                                                 
15NPDES Permitting Report: Dry Season Discharge from the Forest Grove and Hillsboro Wastewater Treatment Facilities through a Natural 
Treatment System. Clean Water Services. October 2013.  
16Clean Water Services Watershed-based NPDES Permit Renewal Application.  Mixing Zone/Dilutions Study Update within Volume 5:  
Ancillary Reports and Plans. August 7, 2008.  
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Human Health, 
Carcinogen 

377 cfs (Harmonic 
Mean Flow) 

Avg. Annual Flow: 30.3 
MGD 

9.0 at edge of RMZ 

Durham AWWTF Wet Weather Outfall D003 
Aquatic Life, 
Freshwater Acute  

≥6000 cfs  28 MGD (Wet Weather 
Outfall) 
137 MGD (Total) 

5.4 at edge of ZID 

Aquatic Life, 
Freshwater Chronic  

≥6000  cfs 7.1  at edge of RMZ 

Rock Creek AWWTF (2025 conditions) Primary Outfall R001 
Aquatic Life, 
Freshwater Acute  

104 cfs (1Q10) Dry weather design flow: 
54.6 MGD 

1.3 at edge of ZID 

Aquatic Life, 
Freshwater Chronic  

104 cfs (7Q10) Dry weather design flow: 
54.6 MGD 

2.2  at edge of RMZ 

Human Health, Non-
Carcinogen 

106 cfs (30Q5) Avg. Annual Flow: 63.2 
MGD 

2.1 at edge of RMZ 

Human Health, 
Carcinogen 

263 cfs (Harmonic 
Mean Flow) 

Avg. Annual Flow: 63.2 
MGD 

3.7 at edge of RMZ 

Rock Creek AWWTF Wet Weather Outfall R003 (during high flow conditions) 
Aquatic Life, 
Freshwater Acute  

≥6000 cfs  54 MGD (Wet Weather 
Outfall) 
164 MGD (Total) 

3.6 at edge of ZID 

Aquatic Life, 
Freshwater Chronic  

≥6000  cfs 6.2  at edge of RMZ 

Hillsboro WWTF (wet season discharge; 2025 conditions) 
Aquatic Life, 
Freshwater Acute  

115 cfs (1Q10) Wet weather design flow: 
3.8 MGD 

2.5 at edge of ZID 

Aquatic Life, 
Freshwater Chronic  

115 cfs (7Q10) Wet weather design flow: 
3.8 MGD 

4.4  at edge of RMZ 

Human Health, Non-
Carcinogen 

172 cfs (30Q5) Annual Flow (wet): 3.4 
MGD 

8.0 at edge of RMZ 

Human Health, 
Carcinogen 

691 cfs (Harmonic 
Mean Flow) 

Annual Flow (wet): 3.4 
MGD 

16.2 at edge of RMZ 

Forest Grove WWTF Outfall F001A (with dry season discharge from NTS; 2025 conditions) 
Aquatic Life, 
Freshwater Acute  

33 cfs (1Q10) Dry weather design flow: 
6.3 MGD1 

1.8 at edge of ZID 

Aquatic Life, 
Freshwater Chronic  

54 cfs (7Q10) Dry weather design flow: 
6.3 MGD 

5.4  at edge of RMZ 

Human Health, Non-
Carcinogen 

69 cfs (30Q5) Avg. Annual Flow: 8.1 
MGD 

6.1 at edge of RMZ 

Human Health, 
Carcinogen 

167 cfs (Harmonic 
Mean Flow) 

Avg. Annual Flow: 8.1 
MGD 

8.8 at edge of RMZ 

Explanation of terms:  ZID - Zone of Initial Dilution, RMZ - Regulatory Mixing Zone  
1Anticipated dry weather design flow from NTS.  Includes flows to NTS from Forest Grove and Hillsboro WWTFs.  
 
 
 
 
 
Durham AWWTF  
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The primary outfall for the Durham AWWTF (Outfall D001) is a multiport diffuser while the wet 
weather outfall (Outfall D003) is a single submerged 84-inch diameter port.  Both outfalls terminate near 
RM 9.2 and are located immediately upstream of the confluence of Fanno Creek with the Tualatin River.  
For Outfall D001, the dilutions anticipated under critical conditions related to aquatic water quality 
criteria were predicted to be 2.6 at the ZID and 5.7 at the RMZ.  Wet weather outfall D003 is only 
utilized when the primary outfall capacity is exceeded, during high river flow events.  Since its 
installation in 2003, this outfall has only been used three times.  The expected future use of this outfall is 
during periods when the Tualatin River (the receiving water body) flow is at, or greater than, 6000 cfs 
(measured at the Farmington Gage).  Clean Water Services has performed a mixing zone analysis of this 
outfall and has estimated “effective” critical dilutions due to the overlapping of the primary and wet 
weather outfall plumes during high flows. The analysis provided estimated dilutions at both the mixing 
zone and the ZID boundaries. These effective dilutions, presented in Table 6 above, take into account 
the reduced dilution due to the effect of the primary outfall (D001) just upstream of Outfall D003.  The 
estimated dilution at the ZID for Outfall D001 during this period is 3.  
 
Modeling of high flow conditions when Outfall D003 would be discharging indicate an influent flow of 
109 MGD, which is the year 2025 maximum daily wet weather flow condition, and a stream flow 
condition of 8,000 cubic feet per second (cfs) (2-year flood event).  This information was used in the 
reasonable potential analysis that concluded that there is no reasonable potential to exceed water quality 
criteria event during these extreme flow conditions. It is anticipated that any discharges from Outfall 
D003 during wet weather conditions would be substantially diluted as a result of highly turbulent river 
flow. Coupled with fast plume travel times and the relatively short-term operation of the Outfall D003 
during wet weather conditions, aquatic life toxicity concerns are not expected to occur. 
 
The Durham AWWTF outfalls are located between a railroad bridge and a pedestrian bridge on an 
outside bend in the river. Riverbed conditions at the outfalls consist of sands, gravel and rock at the 
diffuser and sand, mud and rocks at the RMZ.     
 
Rock Creek AWWTF 
The primary Rock Creek AWWTF outfall (Outfall R001) terminates in the river with a multiport 
diffuser and the secondary single port wet weather outfall (Outfall R003) also terminates as a single 96-
inch diameter submerged port.  For Outfall R001, the dilutions anticipated under critical conditions 
related to aquatic water quality criteria were predicted to be 1.3 at the ZID and 2.2 at the RMZ  Aside 
from maintenance flows (see discussion below), wet weather outfall R003 is primarily utilized when the 
Outfall R001 capacity is exceeded, during high river flow events.  Since its installation in 1999, this 
outfall has only been used seven times (with one of the discharges events due to exceptional inflow 
through a dislodged manhole cover).  The expected future use of Outfall R003 is during periods when 
the Tualatin River (the receiving water body) flow is at, or greater than, 6000 cfs (measured at the 
Farmington Gage).  Clean Water Services has completed a mixing zone analysis of this outfall and has 
estimated “effective” critical dilutions due to the overlapping of the primary and wet weather outfall 
plumes during high flows.  The analysis provided estimated dilutions at both the mixing zone and the 
ZID boundaries. These effective dilutions, presented in Table 6 above, takes into account the reduced 
dilution due to the effect of the primary outfall (R001) just upstream of Outfall R003.  The estimated 
dilution at the ZID for Outfall R001 during this period is 3.  
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During dry weather conditions, Outfall R003 has historically discharged a portion (estimated at 1 MGD) 
of plant effluent for maintenance flow so it functions almost like another effluent port.  CWS has agreed 
to discontinue this practice. 
 
The riverbed at the Rock Creek AWWTF outfall locations consists of cobbles with mud and rocks 
within the RMZ. The riverbank adjacent to the outfalls is mostly wooded.   
 
Hillsboro WWTF  
 
The Hillsboro WWTF has two outfalls approximately 0.4 mile apart on the Tualatin River that are 
locally referred to as the East Outfall (H001B at RM 42.9) and West Outfall (H001A at RM 43.3).  Both 
outfalls terminate in the river as submerged 30-inch diameter single ports and are only used during wet 
weather stream flow conditions.  Since both outfalls are of similar design, discharge conditions are 
expected to have identical dilutions during critical stream conditions.  The modeled dilutions related to 
aquatic water quality criteria for Outfall H001A was estimated at 2.5 at the ZID and 4.5 (7Q10) and 9.0 
(30Q5) at the RMZ. The modeled dilutions related to aquatic water quality criteria for the eastern outfall 
was estimated at 2.5 at the ZID and 4.4 (7Q10) and 8.0 (30Q5) at the RMZ. 
 
At both Hillsboro WWTF outfalls, the riverbed is comprised of fine silts and muds; however, some 
woody debris is also present in the vicinity of Outfall H001A. The outfalls are located in an area where 
the riverbanks are heavily wooded.  
 
Forest Grove WWTF  
 
For the Forest Grove WWTF, Outfall F001A terminates as a single 36-inch diameter port at the 
riverbank edge. Historically, this outfall was used only during wet weather.  However, this permit 
renewal is proposing a year-round discharge for this outfall.  Clean Water Services provided estimated 
dilutions during critical stream conditions related to aquatic water quality criteria of 1.8 at the ZID and 
5.4 at the RMZ.  At Outfall F001A, riverbed sediments are comprised of sands and silty sands and the 
outfall is located on the outside of a bend in the river. Because of the outfall design, the effluent 
discharge is subject to bank attachment and the effluent plume is not expected to rapidly disperse during 
critical low stream flow conditions.  This bank attachment, however, is along a riprapped shoreline in an 
area with no known salmonid spawning or coldwater refugia.  The mixing zone is therefore expected to 
have only minimal adverse effects on the indigenous biological community due to the bank attachment. 
 
Under most operating conditions, effluent leaving the NTS will enter the river through Outfall F001A.  
During extreme wet season flow conditions, the South Wetlands complex of the NTS (adjacent to the 
Tualatin River) will be under water. Under such conditions, CWS will continue to use Outfall F001A to 
discharge effluent to the Tualatin River, but will also use Outfall F001B that will be located in the 
northwestern portion of the South Wetlands. Effluent quality will be the same as Outfall F001A and all 
compliance monitoring during the wet season will be conducted at the Forest Grove WWTF.  Under 
extreme 2025 wet weather conditions, it is estimated that 20 MGD would be discharged through Outfall 
F001A and 7.7 MGD would be discharged through Outfall F001B.  Clean Water Services provided 
estimated dilutions during these conditions related to aquatic water quality criteria for both Outfalls 
F001A and F001B17.   For Outfall F001A, the estimated dilution is 2.0 at the ZID and 12.9 at the RMZ.   
For Outfall F001B, the estimated dilution is 2.1 at the ZID and 21.4 at the RMZ. These predicted 
                                                 
17CWS Memorandum – Forest Grove Wet Weather Outfall.  June 22, 2015.  
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dilution values are higher than the predicted dilution values for Outfall F001A during critical dry season 
low flow conditions.      
 
Dilutions Used In Ammonia Toxicity Analyses and Limit Derivations 
 
Section 7.2.2.10 of this report presents reasonable potential analyses and effluent derivations associated 
with ammonia toxicity.   Since the ammonia toxicity analyses were performed for various seasonal and 
river flow scenarios, it was necessary to derive dilution values corresponding to these scenarios.  These 
values, along with a summary of the data source and/or methodology used to derive the dilutions, is 
presented in Appendix I.  
 
 
6.0 Overview of permit development  

6.1 Types of Permit Limits 

Effluent limitations serve as the primary mechanism in NPDES permits for controlling discharges of 
pollutants to receiving waters. Effluent limitations can be based on either the technology available to 
control the pollutants or limits that are protective of the water quality standards for the receiving water. 
These two types of permit limits are referred to as technology-based effluent limitations (TBELs) and 
water quality-based effluent limits (WQBELs), respectively.  When a TBEL is not restrictive enough to 
protect the receiving stream, a WQBEL must be placed in the permit.  More explanation of each is 
provided below.   

• TBELs:   
o The intent of TBELs is to require a minimum level of treatment of pollutants based on 

available treatment technologies, while allowing the discharger to use any available control 
technique to meet the limits. 

o TBELs for municipal treatment plants, also known as federal secondary treatment standards, 
have been developed for the following parameters: biochemical oxygen demand measured 
over 5 days (BOD5), total suspended solids (TSS) and pH.  These are found in the Code of 
Federal Regulations (CFR) and are known as secondary treatment standards.  The CFR also 
allows special considerations and exceptions to these standards for certain circumstances and 
types of treatment facilities such as lagoons. 

 
• WQBELs: 

o The intent of WQBELs is to ensure the water quality standards of a receiving stream are met. 
The water quality standards are developed to protect the beneficial uses of the receiving 
stream such as swimming and fishing.  In many cases TBELs are not restrictive enough to 
ensure the receiving stream meets water quality standards.  In these cases, WQBELs need to 
be established to protect the receiving stream. 

o Oregon is unique in that it has minimum design criteria for BOD and TSS that are only 
applicable to sewage treatment plants.  These design criteria vary by watershed basin and 
were developed to protect water quality in their respective basins.  These are often times 
more stringent than the federal secondary treatment standards.  When this is the case, the 
basin standards supersede the federal technology standards.     
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TBELs are likely to be the most stringent if the receiving stream is large relative to the discharge, and 
WQBELs are likely to be the most stringent when the receiving stream is small or does not meet water 
quality standards.  In some cases, both a TBEL and a WQBEL will be developed for a particular 
parameter.  NPDES permits must include the more stringent of the two in the permit.   

Permit limits for bacteria are WQBELs when they are derived from the water quality standards found in 
OAR 340-041-0009 for freshwater, marine, and estuarine waters or 40 CFR § 131.41 for coastal 
recreation waters. Bacteria limits are designed to protect human health when swimming or eating 
shellfish.   

Each time a permit is renewed, the permit writer evaluates the existing limits to see if they need to be 
modified as a result of changes to technology based standards or water quality standards that may have 
occurred during the permit term.  With certain exceptions, anti-backsliding provisions (described in CFR 
122.44(l)) generally do not allow relaxation of effluent limits in renewed/reissued permits. The more 
stringent of the existing or new limits therefore must usually be included in the renewal permit. 

The minimum treatment levels referred to above are the secondary treatment standards established by 
EPA for domestic wastewater treatment facilities (found in 40 CFR Part 133).  In general, domestic 
facilities must achieve biochemical oxygen demand (BOD5) and suspended solids (TSS) monthly 
average concentrations of 30 mg/L and weekly average concentrations of 45 mg/L.  If carbonaceous 
biochemical oxygen demand (CBOD5) 18 is substituted for BOD5, the monthly average concentration is 
25 mg/L and the weekly average concentration is 40 mg/L.  In addition, a minimum removal efficiency 
of 85 percent is required of domestic dischargers for BOD5 (or CBOD5) and TSS.  Finally, the pH must 
be between 6.0 and 9.0.   
 
Oregon Administrative Rules establish minimum design criteria for domestic treatment facilities.  In this 
portion of the Willamette Basin, the BOD5 and TSS minimum design criteria are monthly average 
concentrations of 10 mg/L during the low stream flow period and 20 mg/L during the high flow period 
[OAR 340-041-0345(3)(b)].  Discharged effluents to the Tualatin River also may not have dissolved 
oxygen levels less than 6 mg/L.  In addition, there are requirements for disinfection, dilution of oxygen 
demanding pollutants, and prevention of raw sewage overflows (OAR 340-041-0007(15)(a)(A)).   
 
The proposed permit for CWS includes some new and some revised limitations based on changes that 
occurred since the last permit was issued. These changes are described in Section 7.0 of this PER. 
 

6.2 Existing Permit Limits 

The existing 2005 permit limits from Schedule A are presented in Appendix E. The 2005 permit has 
limitations for the wastewater treatment facilities on conventional pollutants like CBOD5, TSS, pH and 
bacteria.  In addition, limits were included for other parameters like temperature, ammonia, 
phosphorous, chlorine and dissolved oxygen. A number of the limitations are directly tied to waste load 
allocations established using the Tualatin Basin TMDL process which defines the amount of pollutants a 
water body can accommodate without violating any water quality standards. The most recent revisions 
to the Tualatin Basin TMDL were completed in 2012 (the 2012 Amendment). 

                                                 
18 CBOD is a laboratory measurement of the amount of oxygen consumed by microorganisms as they decompose organic materials in a water 
sample over time, usually 5 days (CBOD5); it also measures oxygen consumed by chemical reactions; it is measured as mass of dissolved 
oxygen (in milligrams) per volume of water (liters), or mg/L; the “carbonaceous” version of the test uses an additive that suppresses 
microorganisms that consume oxygen by decomposing nitrogen compounds 
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As part of this renewal, some of these permit limits are being modified. For example, CWS’s renewal 
application included a request for increases in the monthly, weekly and daily maximum mass load 
limitations for CBOD5 and TSS, primarily for the Durham and Rock Creek AWWTFs.  Both facilities are 
expected to receive additional influent flows as growth continues within their service areas and an increase 
in mass load limitations was needed to maintain existing CBOD5 and TSS concentrations.  The basis for 
developing the new limits is described in detail in Section 7.2. 

6.3 Whole Effluent Toxicity (WET) Analysis for Clean Water Services  

Once the permit writer has determined the appropriate TBEL or WQBEL permit limits for the facility, 
the permit writer must determine whether there is reasonable potential for the discharge to cause toxicity 
due to combinations of chemicals that may be present in the effluent.  This is done via Whole Effluent 
Toxicity (WET) testing.  WET testing involves controlled laboratory experiments in which aquatic 
organisms are exposed to samples of effluent at different dilutions.  EPA recommends running WET 
tests using an invertebrate, vertebrate, and a plant test organism, and has developed WET test protocols 
using freshwater, marine, and estuarine test species that measure both acute and chronic effects.  
Depending on the test, the measured effect may be fertilization, growth, reproduction, or survival. The 
permittee must submit the results of WET tests as part of the permit application process. 

For facilities with mixing zones, an acute WET test is considered to show toxicity if significant 
mortality occurs at effluent concentrations less than that which is found at the edge of the ZID.  A 
chronic WET test is considered to show toxicity if significant adverse effects occur at effluent 
concentrations less than that which is known to occur at the edge of the mixing zone.  If the facility does 
not have a mixing zone, the tests are conducted using 100% effluent.   

Clean Water Services performed WET tests at each of their four facilities and evaluated them for both 
acute and chronic toxicity as specified in the current permit19.  A total of 52 acute and 75 chronic scans 
were conducted among the four facilities.  In accordance with DEQ guidance, CWS used a species of 
daphnid (Ceriodaphnia dubia) for an invertebrate organism, fathead minnow (Pimephales promelas) for 
a vertebrate organism and a species of green algae (Raphidocelis subcapitata – also known as 
Selenastrum capricornutum) for the algae organism. None of the tests indicated acute toxicity effects.  
In addition, the WET tests, in most cases, did not show chronic toxicity at effluent concentrations 
equivalent to those at the edge of the RMZ.  On the few instances where toxicity was potentially 
observed, re-testing was conducted and confirmed that the original test was likely an anomalous result.   
 
Based on the results of the WET testing, the effluent being produced by the CWS facilities is not 
causing adverse acute or chronic effects on the aquatic community in the Tualatin River. As with the 
current permit, DEQ has included WET testing in the proposed renewal permit. Details of the WET 
testing can be found in Schedule D of the proposed renewal permit. 
 

                                                 
19 WET test results presented in Part E (Toxicity Testing Data) of Clean Water Services Watershed-based NPDES Permit Renewal 
Application.  Volume 2:  Permit Applications:  Forms 2A and NPDES-R (August 2008).  Part E summarizes results from Bioassay Reports 
conducted by CH2MHill for CWS from August 2004 to November 2007.  CWS submitted additional Bioassay Reports to DEQ in August 2008 
after submission of NPDES permit application.  Text discussion also reflects results from the August 2008 reports. 
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6.4 Thermal Load Management Plan  

6.4.1 Background and History 

Water quality trading is an innovative approach aimed at achieving water quality goals more efficiently 
than traditional methods. The Clean Water Act authorizes EPA, states, and tribes to develop a variety of 
programs and activities to control pollution, such as water quality trading. In addition, Oregon Revised 
Statutes (ORS) 468B.555 directs DEQ to develop and implement a pollutant reduction trading program 
as a means of achieving water quality objectives and standards in Oregon in a manner that complies with 
state and federal water quality regulations and promotes economic efficiency.  DEQ incorporated an 
option to use water quality trading in the CWS 2005 watershed permit. This provided CWS an alternate 
means to demonstrate compliance with water quality-based permit limitations for temperature and 
oxygen demanding parameters (CBOD5 and ammonia).   
 
The 2004 watershed-based NPDES permit included provisions to develop a Temperature Management 
Plan (now referred to as the Thermal Load Management Plan [TLMP]) to enable CWS to offset its 
excess thermal load (i.e., actual thermal load minus allowable thermal load) with a trading program that 
included stream flow augmentation and riparian plantings. CWS’ thermal load reduction and trading 
activities are described in the TLMP and incorporated in the permit by reference. The overall goal of the 
trading program is to offset 100 percent of the excess thermal load using riparian shade and flow 
augmentation over a 5-year permit term. 
  
Beginning in 2004, CWS augmented flow in the Tualatin River during the dry season (July – August) 
using its stored water in Hagg Lake and Barney Reservoir.  This augmented flow has resulted in cooler 
temperatures and higher dissolved oxygen levels in the Tualatin River.  From 2004-2014, stored water 
releases provided an annual average credit of 392 million kilo-calories per day (kcal/day) at the Durham 
AWWTF and 511 million kcal/day at the Rock Creek AWWTF20.  As explained in the flow 
augmentation discussion in Section 6.4.3, credit values are based on water quality benefits estimated to 
accrue at AWWTF locations.  No additional ratios or adjustments to credits are necessary to account for 
measurement or modeling uncertainty or other factors. 
 
The riparian planting component of the TLMP has also been implemented since 2004.  Under this 
program, shade credit is granted immediately upon planting of riparian vegetation based upon the future 
shade value of the riparian planting.  Credits are granted under a 2:1 trading ratio established for shade 
credit to account for the delay in achievement of full water quality benefits. Thus, for every kilocalorie 
of excess thermal load to be offset by trading, a riparian restoration project upon full implementation (20 
years) must produce two kilocalories in thermal load reduction.  
 
In urban areas of the Tualatin River basin, CWS conducts riparian plantings in partnership with local 
municipalities, businesses and other stakeholders (see Table 3 of TLMP). CWS and its partners on a site 
specific basis also conduct stream enhancement activities such as stream bank stabilization, large wood 
placement, channel reconfiguration and floodplain reconnection.  Riparian restoration activities also 
produce other significant benefits, including habitat improvement and creation for aquatic and terrestrial 
species, buffers for storm water runoff and overall improvement of water quality.  In rural areas, CWS 
contracts with the Tualatin Soil and Water Conservation District (TSWCD) to provide incentives for 

                                                 
20 Thermal Load Management Plan.  Clean Water Services.  August 2015.  
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enrolling landowners in federal riparian planting programs administered through the U. S. Department 
of Agriculture (USDA). 
 
CWS has documented their temperature trading practices to offset the thermal load from the Rock Creek 
and Durham AWWTFs in annual reports submitted to DEQ.  From 2004 to 2014, over 46 stream miles 
within the Tualatin River basin were planted as part of 98 projects that resulted in more than 400 million 
kcal/day of thermal credit.  When combined with the credits from flow augmentation, the thermal load 
trading program has generated thermal credits that have more than offset the excess thermal load from 
the Rock Creek and Durham AWWTFs.  Details on the credits generated are provided in Chapter 7 of 
the TLMP. 
 
The 2005 NPDES permit and the 2012 amendment for the ammonia TMDL provided a mechanism for 
CWS to share the allocation for oxygen demanding pollutant loads between the Rock Creek and Durham 
AWWTFs.  This is referred to as a “bubble” load allocation. To date, CWS has not implemented this 
allocation option for oxygen demanding pollutant loads.  While this kind of activity can also be called “a 
trade”, the allocation is clearly defined in the 2012 Tualatin Subbasin TMDL for Ammonia, and 
described in the permit. Subsequently, there is no need to describe this in a TLMP. 
 
In December 2015, the Environmental Quality Commission adopted rules (OAR 340-039) for DEQ’s 
Water Quality Trading Program. CWS’ trading program meets the eligibility requirements found in 
OAR 340-039.  Specifically, CWS’ trading program promotes multiple policies found in OAR 340-039-
0001(2), including reducing the cost of implementing the TMDL for the Tualatin River Subbasin and 
helping offset increased thermal loading resulting from growth within the Subbasin.  OAR 340-039-
0015(2)(a) includes temperature as an eligible parameter for trading.  Trading will take place within the 
Tualatin River Subbasin, which includes eligible water bodies as found in 340-039-0015(3), and which 
also meets the definition of a ‘trading area’ as specified in OAR 340-039-0005(5).  Finally, CWS 
proposes to use two Best Management Practices (BMPs) in their trading program; riparian shade 
plantings and flow augmentation. These two BMPs meet the eligibility requirements of OAR 340-039-
0015(4), as they are quantifiable and include quality standards; these BMPs are further explained in 
Section 6.4.3.  
 
6.4.2 Proposed Permit Conditions for Water Quality Trading 

The proposed permit includes continued use of trading for offsets of temperature.  The technology based 
requirements must be met at each site. Furthermore, trading must be conducted in a manner that does not 
cause or contribute to localized water quality problems or impair existing or designated beneficial uses; 
the TMDL allocation was designed to meet these requirements.  Trading is authorized in the permit in 
Schedule D, Condition 10. Condition 10 incorporates into the permit CWS’ Thermal Load Management 
Plan, which serves as CWS’ trading plan.  Condition 10 also identifies specific elements included in 
CWS’ trading plan as required by OAR 340-039-0025(5).  
 
Schedule B of the permit includes ambient (i.e., in-stream) monitoring requirements for water quality, 
biological and physical parameters to document the long-term improvements anticipated through this 
program. Long-term maintenance and monitoring of the re-vegetated sites will be critical for the 
continued success of this program.  Clean Water Services will be required to continue the documentation 
of this through the reporting requirements established under Schedule B of the permit. Monitoring and 
reporting requirements are detailed in Section 6.4.4. 
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6.4.3 Proposed Thermal Load Management Plan  

The TLMP describes CWS’ approach to demonstrate compliance with the thermal load limitations in the 
permit.  All water quality credit trading for the pollutants authorized by the permit shall occur within the 
area established by the August 2001 Tualatin Subbasin TMDL (inclusive of the tributaries). In 
particular, the area covered by the TMDL corresponds to the fourth field Hydrologic Unit Code (HUC) 
17090010 which includes all lands that drain to the Tualatin River.   
 
As noted above, CWS has offset the current excess thermal load from its treatment facilities.  CWS is 
proposing to continue to implement a trading program to offset any increases in thermal load associated 
with population growth before the growth related increases occur.  As in the 2005 watershed permit, the 
proposed activities include riparian planting throughout the Tualatin watershed and flow augmentation 
from Barney Reservoir and Hagg Lake.   
 
Thermal Load to Offset 
Based on anticipated 2025 design flows and their associated thermal loads for its WWTFs, its thermal 
load reduction strategies, and the thermal credits generated from existing shade projects and ongoing 
flow augmentation, CWS estimates that it will need to generate an additional 334 million kcal/day of 
thermal credit by 2025 to offset the anticipated thermal loading from its WWTFs. 
 
CWS will target generating an additional 33.4 million kcal/day of thermal credit per year through flow 
augmentation and riparian shading.  Though 33.4 million kcal/day is the initial annual estimate of 
needed thermal credit, it should be noted that CWS is required to generate thermal credits to offset any 
increase in the excess thermal loads from its WWTFs.  Thermal credit targets will be reviewed and 
updated based on the actual thermal load growth.  The equations and data used to generate the estimated 
thermal load offset can be found in the Thermal Load Management Plan.   
 
Riparian Plantings  
CWS’ riparian planting program consists of a Capital Program and landowner incentive programs.  
Riparian shade projects implemented under the Capital Program mostly occur on public lands.  Project 
activities under this program include securing easements or stewardship agreements with property 
owners, site preparation activities, re-vegetation, monitoring, and maintenance. Additional enhancement 
activities such as channel reconfiguration, large wood placement, off-channel habitat creation, and in-
stream pond removal are performed on a site-specific basis to improve a broader range of site functions.  
 
CWS also supports landowner incentive programs that enroll agricultural lands in riparian shade 
programs.  Projects in agricultural areas are more common on private lands.  These projects are 
implemented with the assistance of the TSWCD, and the federal agencies under the USDA: the Natural 
Resources Conservation Service (NRCS) and the Farm Service Agency (FSA).  CWS offers incentive 
payments to complement existing federal payments on farmland.  In addition, CWS has begun offering 
bonus payments when long-term agreements or conservation easements are established. 
 
The difference between the thermal load blocked with the enhanced vegetation conditions and the 
thermal load blocked with baseline vegetation conditions represents the reduction in thermal load (i.e., 
environmental benefit) associated with the riparian shade project. Thermal credits resulting from 
riparian planting are calculated as the difference between existing effective shade and projected final 
shade, and adjusted by the trading ratio.  Thermal credits can only be generated from riparian shade 
projects that are in compliance with baseline regulatory requirements (OAR 340-039-0030(1)).  Baseline 
regulatory requirements include OAR 629-635 through OAR 629-660 (Forest Practices Act), OAR 603-
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95 (ODA local water quality management rules), and CWS’ Design and Construction Standards (Clean 
Water Services Resolution & Order 07-20).   
 
On individual shade projects, both existing and final shade are determined using the Shade-a-lator 
model.  The thermal load blocked by existing vegetation is determined using site specific data including 
stream width, orientation, project dimension, and existing canopy density, height and overhang.  The 
thermal load blocked after the implementation of the riparian planting project is based on projected 
future conditions assuming a 20-year shade establishment period. DEQ has proposed the following 
methodology for evaluating the impact of shade: 
 
Heat load offset by shade =   
 Area of Stream Shaded x Increase in Shade Density x Solar Insolation Rate 
Where: 

Area of Stream Shaded = Average Stream Width x Stream Length 
Increase in Shade Density = Effective Shade Density – Initial Shade Density 
Solar Insolation Rate.  According to a map of solar insolation rates from the Department of Energy, 
the solar insolation rate during the critical period in the Tualatin Basin is 6 kwh/m2day.  This 
translates to 479 kcal/ft2day. 
 

This heat load offset calculation is completed for each riparian restoration project that CWS undertakes. 
 
To calculate thermal credit, a trading ratio is applied to the environmental benefit associated with the 
riparian shade project. Trading ratios are commonly applied in point to non-point source trades.  For 
thermal trades, the trading ratio is adopted to account for the delay between planting vegetation and 
achieving full shade.  For this permit, the trading ratio remains at 2:1 – this means that CWS receives 
credit for half of the decrease in thermal load that a restoration project is calculated to produce. CWS’ 
focus on smaller tributary streams where shade can be developed quickly, along with its strategy to 
develop thermal credits before they are needed, reduces the time between initial planting and shade 
establishment to much less than the 20 years used to establish the 2:1 trading ratio.   
 
CWS also implements explicit protocols (BMP quality standards) to ensure the success of its riparian 
shade projects and effectively limit uncertainty. These protocols include developing a variety of land 
stewardship agreements, designing ecologically-appropriate planting plans, increasing time for site 
preparation, conducting high density riparian shade plantings, implementing robust monitoring and 
maintenance programs, and conducting inter-planting as necessary to ensure project functions are 
achieved.  Each of these elements is discussed in Chapter 6 (Riparian Shade Program Implementation) 
of the TLMP.  
 
The smaller streams that are the focus of CWS’ riparian planting program often tend to support sensitive 
beneficial uses such as salmonid spawning and rearing. Prioritization criteria for project selection 
include expanding existing habitat, enhancing aquatic and terrestrial habitat, and connecting projects to 
other natural/conservation areas and to existing projects to provide watershed-scale improvements.  
 
As previously stated, all trade project sites must be in compliance with baseline regulations before trade 
credits may be used by CWS to comply with WQBELs. Credit is awarded after initial planting is 
completed. The 2005 watershed permit anticipated a 20-year lifespan for shade credits. Since the 
issuance of the existing permit, DEQ has refined and revised its water quality trading policies.  
Specifically related to the issue of credit duration, DEQ has determined that as long as the BMP is 
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functioning as planned and delivering the intended water quality benefits, credits generated from the 
BMP can continue to be used to meet regulatory requirements.  This determination is reflected in the 
recently adopted water quality trading rules.  Consistent with current trading policy, shade credits are 
effective as long as the ecological functions at the project site are sustained and documented. Shade lost 
to fire, landslides, and other perturbations (including intentional removal) will be replaced from a 
reserve of shade-producing projects that are not included in shade credit accounting. 
 
Though CWS can continue to use credits generated from previously implemented projects that are still 
functioning as planned, CWS will be required to permanently retire, at the conclusion of the permit 
cycle, 5% of the thermal credits generated from riparian shade projects during the permit cycle.  CWS 
may include the value of the retired credits in the estimated shade credits needed for its subsequent 
permit.  During the subsequent permit, CWS will implement riparian shade projects to account for the 
5% of retired credits that were used to estimate its existing shade credits.  Monitoring and reporting 
requirements are discussed in Section 6.4.4. 
 
Flow Augmentation 
CWS has stored water in two reservoirs, Barney Reservoir and Hagg Lake, and releases the stored water 
to the Tualatin River during the summer and fall period.  The thermal benefits generated during these 
releases are used to offset CWS excess thermal loads.  Flow augmentation to the mainstem Tualatin may 
be introduced at the outflow of Barney Reservoir directly to the upper Tualatin, or from Hagg Lake to 
Scoggins Creek before it flows into the Tualatin.  CWS target flows are 150 cfs at the Farmington 
Bridge gauge (RM 33.3) during July and August, and 180 cfs in September and October. CWS’ stored 
water releases serve multiple functions that include providing sustainable base flow, maintaining 
minimum dilutions for WWTF discharges, offsetting the thermal load from the WWTFs, and improving 
overall water quality in the Tualatin River. Thermal benefits from flow enhancement are derived from 
the additional flow, reduced residence time, and colder available water. 
  
The heat source model was used to quantify the benefit of increased flow at the Forest Grove, Rock 
Creek and Durham facilities under various flow scenarios.  The Hillsboro WWTF was not included in 
the evaluation because it does not discharge to the Tualatin River during the summer.  These results 
were used to develop empirical equations to quantify the thermal benefit from flow augmentation at the 
Forest Grove, Rock Creek, and Durham treatment facilities.  Although shown to be conservative 
estimates for thermal benefits, CWS proposed to DEQ the same equations for the Durham and Rock 
Creek AWWTFs as in the 2005 permit.  When the 2005 permit was issued, the Forest Grove WWTF 
was not discharging under low flow (summer) conditions.  Since CWS is proposing to discharge from 
the Forest Grove facility during the dry season, the TLMP includes a series of empirical equations to 
calculate thermal benefits from flow augmentation at this site.  These equations are presented in 
Appendix A of the TLMP (Thermal Credit Calculations) 21.  
 
The river flow used to calculate temperature change at the Rock Creek AWWTF is the measured flow at 
the Farmington gauge minus the measured Rock Creek AWWTF flow (the gauge is downstream of the 
facility). For the Durham AWWTF, the applicable river flow is the measured flow at the Farmington 
gauge; this is a conservative estimate of river flow at the Durham AWWTF because it does not account 
for inflows to the river between the gauge and the AWWTF.  For the Forest Grove WWTF discharge, 

                                                 
21 Thermal Load Management Plan.  Appendix A: Thermal Credit Calculations – Section 1.4: Empirical Calculations. Clean Water Services.  
August 2015.  
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the river flow used for the calculation is the flow measured at the Golf Course gauge minus the 
measured WWTF flow (the gauge is located at Golf Course Road downstream of the WWTF). 
 
Thermal load is based on average daily effluent temperature and flow conditions in July and August.  It 
is calculated with respect to the system potential temperatures at the Forest Grove, Rock Creek, and 
Durham WWTFs as defined in the 2001 Tualatin River Subbasin TMDL. The system potential 
temperatures at the WWTFs are as follows: 11.7˚C (53.1˚F) at Forest Grove, 14.7˚C (58.5˚F) at Rock 
Creek and 18.1˚C (64.6˚F) at Durham.   
 
WLAs were calculated for the Rock Creek and Durham AWWTFs based on “no measureable increase 
above system potential temperatures.”  A measurable increase was defined as an increase greater than 
0.14ºC (0.25ºF) at the edge of the mixing zone.  Under the current temperature standard, excess thermal 
load would be calculated using the applicable temperature criteria (18˚C), which is generally much 
higher than the system potential temperatures, and a human use allowance of 0.3ºC, which is also higher 
than the “measureable change” threshold used in the 2001 TMDL.  Thus, the effluent limits are more 
stringent and the thermal loads to offset are greater under the 2001 TMDL than would be under the 
current temperature standard.   
 
The months of July and August are the period of interest because it is the time of year when river 
temperatures are warmest and most likely to exceed the temperature criterion as noted in the 2001 
Tualatin River Subbasin TMDL.  Even though the flow enhancement credit generation period is limited 
to the months of July and August, CWS continues its stored water releases into September, October, and 
at times into early November until the onset of the high flow period (defined as a flow of at least 350 cfs 
as measured at the OWRD Farmington Gauge).  During the cooler fall period, the District’s stored water 
releases continue to offset a portion of the thermal load from the WWTFs, provide sustainable base 
flows in the Tualatin River and improve dissolved oxygen conditions in the Tualatin River watershed.      

 
Tributary Flow Augmentation  
CWS uses some of their stored water to add flow to tributaries through the Tualatin Valley Irrigation 
District pipeline.  Tributary flow augmentation lowers tributary temperatures slightly, and delivers 
somewhat cooler water to the mainstem Tualatin. Tributary flow augmentation provides greater benefits 
for dissolved oxygen levels and flow-related habitat.  Tributary flow augmentation is another action that 
Clean Water Services has taken to improve watershed health in the Tualatin.  Water quality modeling 
was conducted to evaluate temperature benefits with tributary flow enhancement.  The modeling 
concluded that the temperature benefits above each CWS WWTF are similar to benefits predicted with 
all the stored water releases continuing down the mainstem Tualatin River (i.e., assuming no tributary 
flow releases).  So CWS will continue to use empirical equations based on stored water releases 
assuming no tributary flow enhancement.   
 
Thermal credits for shade and flow augmentation as well as thermal loads from the CWS WWTFs are 
quantified in kilocalories per day.  Credits for these activities will be calculated for July and August 
based on the time frame of interest specified in the TMDL.   
 
 
6.4.4 Thermal Load Management Plan Monitoring and Reporting Requirements 

Monitoring 
CWS conducts both qualitative and quantitative monitoring for all of its riparian shade projects enrolled 
for thermal credit. Projects are monitored to document growth and to ensure project success. Annual 
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qualitative monitoring is conducted to assess overall project health and project phase 
(transitional/established/stewardship). Qualitative monitoring consists of a visual assessment of plant 
growth and mortality, invasive species cover, natural recruitment, herbivory protection strategies, other 
factors that limit plant growth, and photo point monitoring.  Quantitative monitoring is conducted every 
two years for projects in the Transitional and Establishment phases, and every five years for projects in 
the Stewardship phase.  
 
Shade is monitored at all project sites to assess the development of shade-producing canopy.  After a 
riparian shade project’s enrollment for thermal credit, CWS conducts shade monitoring five years 
following initial enrollment and every five years thereafter until year twenty. CWS may evaluate canopy 
cover by using a densiometer or through remotely sensed datasets, such as LiDAR and aerial photos. 
 
Flow augmentation will be monitored using data from stream flow monitoring stations located 
throughout the Tualatin River watershed. 
 
CWS must use the results of its qualitative and quantitative monitoring to verify the BMPs are 
functioning as planned. If monitoring indicates that a project is not performing as anticipated, CWS 
must take steps (adaptive management) to improve the project’s performance.  If additional actions do 
not improve the project’s performance, CWS must either remove the credits associated with the project 
from its portfolio or recalculate the credits based on the project’s actual performance. 
 
Monthly Reporting 
40 CFR §122.44(i) requires that an NPDES permit contain monitoring and reporting provisions that are 
sufficient to assure compliance with permit limitations and at a frequency dependent on the nature and 
effect of the discharge.  For any month in which it generates thermal credits, CWS will report in the 
monthly Discharge Monitoring Report (DMR) for each facility the water quality based effluent limit for 
temperature, its actual thermal loading, and credits used to offset thermal loads discharged and 
demonstrate compliance with permit limitations. For riparian restoration activities, CWS will also report 
project name, project number, stream length planted, thermal load blocked and thermal credits for each 
new riparian shade project that is completed within the calendar year.  CWS will report this information 
in the month following the date CWS initially claims credit. 
 
Annual Report 
In accordance with the TLMP22, CWS will submit an annual report that summarizes the results of its 
thermal load credit trading activities for the past year. The report is due to the DEQ by March 31 of each 
year in the permit term.  The annual report must meet the requirements of OAR 340-039-0017(3).  The 
report will present information on the thermal loads being generated by the Rock Creek, Durham and 
Forest Grove facilities, provide discussion on thermal load reduction activities, and describe thermal 
load credits resulting from flow enhancement and riparian restoration.  Relative to flow enhancement 
activities, the annual report will also document average daily effluent flows and temperatures from the 
CWS facilities along with average daily flows on the Tualatin River during the critical period of July 1 – 
August 31.  The average daily flow enhancement rate from Hagg Lake and Barney Reservoir will also 
be included to document flow enhancement credits being generated.    
 
The annual report’s discussion of riparian restoration activities will include project descriptions and 
thermal credit calculations for projects established during the reporting period.  The annual report will 
                                                 
22 Thermal Load Management Plan.  Section 9.4 – Annual Report. Clean Water Services.  August 2015.  
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also include site assessment reports for all projects for which thermal credit is taken.  Site assessment 
reports will document vegetative conditions, stream characteristics, baseline thermal loads blocked by 
existing vegetation and the results of riparian vegetation monitoring.  Site reports will also identify 
vegetation maintenance actions taken during the year and describe planned actions for the next year. 
 
The annual report will also describe how credits were used (e.g., applied towards compliance with waste 
discharge limitations) and provide a progress update relative to the interim goals defined for the trading 
program (e.g., status of plantings).  CWS will assess the effectiveness of its trading program and 
describe in the annual reports any adaptive management actions it took to improve the program.  CWS 
must make the annual report available to the public by posting it to its website.   
 
 
6.4.5 Ancillary Benefits 

The thermal trading program in the 2005 watershed permit not only provided CWS with a mechanism to 
meet its thermal load allocations at a lower cost when compared to mechanical means, but it also 
provides many ancillary benefits to the Tualatin River watershed.  The ecosystem benefits of riparian 
shading activities include improved stream functions (e.g., floodplain roughness, bank stabilization, 
peak flow attenuation, habitat creation), increased diversity of aquatic and terrestrial plant and animal 
species, filtering of stormwater runoff, and improved water quality. The increased complexity of 
structure and diversity of restored riparian forests and scrub-shrub wetlands support many important 
ecosystem functions for the aquatic environment.  CWS’ stored water releases also provide multiple 
ecosystem benefits, including cooling, buffers against temperature changes, and higher dissolved oxygen 
levels to support aquatic life. The release of stored water, along with the release of the highly treated 
water from the WWTFs, provides a sustainable base flow to the mainstem Tualatin River during the dry 
season. Other ancillary benefits from trading are: 
 

• Prioritization of improvements in the watershed by focusing on projects where the expected 
ecological response would be greatest.  

• Encouraging pollutant reductions in locations where they might not otherwise occur and 
provide incentives for implementing multi-objective projects that otherwise might not be 
economically feasible.  

• Implementation of resilient solutions that can withstand potential climate change impacts and 
that have a much lower carbon footprint than a traditional technology-based solution.  

• Provide incentive for urban/rural partnerships to restore watershed health. It can also enable 
partnerships with cities, counties, state, and non-governmental organizations.  
 
 

6.5 Recycled Water 

In recent years, the production of recycled water at CWS facilities has been limited to the Durham and 
Rock Creek AWWTFs.  In 2014, CWS reported distributing approximately 73.26 million gallons (MG) 
of Class A recycled water from the Durham AWWTF for use by local customers as summarized in the 
following table:  

Table 7: Annual Recycled Water Use 2014 
Use and Location Recycled Water Class Volume (gallons) 

Summerfield Golf Course A 22,230,000 
King City Golf Course A 6,480,000 
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Tualatin Country Club Golf Course A 29,110,000 
Tigard High School Athletic Fields A 372,000 
City of Tigard Cook Park A 14,850,000 
Durham Elementary School Athletic Fields  A 220,000 

 

The Rock Creek AWWTF also produced approximately 13.96 MG of Class A recycled water which was 
transferred to the Forest Grove WWTF to maintain the newly-installed plant materials within and 
adjacent to the NTS.  The Rock Creek AWWTF will likely continue to supply Class A recycled water 
for similar purposes.  Both the Forest Grove and Hillsboro WWTFs have the capability to produce Class 
B and C recycled water.  In recent years (2012-2014), neither of these facilities has supplied recycled 
water to customers. 
  
Clean Water Services maintains a recycled water use plan that describes how the facilities will comply 
with permit requirements. The recycled water use plan also includes specific locations where recycled 
water use occurs.  Clean Water Services’ recycled water use plan was last updated in November 2011. 
The Oregon Health Authority reviewed and commented on the recycled water use plan.  The recycled 
water use plan was available for public review and comment with this permit.  

On June 20, 2014, Clean Water Services applied to the DEQ to conduct a small-scale demonstration 
project to create small batches of high purity water from recycled water and use this highly treated water 
to brew beer for human consumption.  CWS was unable to incorporate this activity into the NPDES 
permit because the permit is administratively extended.  DEQ therefore issued a Mutual Agreement and 
Order (MAO) in lieu of a permit on July 7, 2015 to conduct this activity.  The MAO will terminate when 
CWS discontinues the activity or when the NPDES permit is issued by DEQ.  The proposed permit 
allows the use of recycled water to produce highly purified water at Outfall F002 provided it is treated 
and used in the manner described in CWS’s DEQ-approved Recycled Water Use Plan for Individual 
Batch Process Production of Highly Purified Water for Beneficial Re-Use (October 2015).  This plan 
must be updated and approved by DEQ before any use of highly purified water is allowed during the 
permit term. 

6.6 Biosolids 

Biosolids may be used as a soil amendment and fertilizer on agricultural land.  For this beneficial use to 
be allowed, wastewater solids must meet federal criteria for pathogen reduction (Class A or Class B 
biosolids), vector attraction reduction for sludge stability, nutrients and pollutant concentrations (40 
CFR Part 503). 

6.6.1 Biosolids Production 

Historically, CWS generates an average of 10,000 dry metric tons of biosolids per year as summarized 
in the following table: 

Table 8: Annual Biosolids Production and Use (2014) 

Type of Biosolids Use Quantity (dry metric tons) 

Class B Local Farm Land application 2,279 
Class B Arid Land application 7,692 
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6.6.2 Beneficial Reuse of Biosolids 

OAR 340-050-0031 requires facilities that reuse biosolids through land application to maintain a 
biosolids management plan and land application plan. The biosolids management plan describes how the 
facility will generate biosolids that are suitable for beneficial use as a fertilizer or soil amendment via 
land application. The land application plan identifies and describes the management of current and 
potential biosolids land application sites. Conditions in the biosolids management plan and land 
application plan are enforceable permit conditions. Clean Water Services’ biosolids management and 
land application plan were last updated in February 2014. 

6.6.3 Pollutant Limits 

Pollutant concentrations from the most recent year of available data on biosolids production (2014) at 
the Durham AWWTF are provided in Table 9.  This information shows that the biosolids produced by 
the Durham AWWTF consistently meet established Pollutant Concentration and Ceiling Concentration 
limits specified in 40 CFR 503.13.  As shown in Table 10, data for biosolids produced from the Rock 
Creek AWWTF also indicated that Pollutant and Ceiling Concentrations were consistently below limits. 

Table 9: Biosolids Pollutant Concentrations in mg/kg Dry Weight – Durham AWWTF 
 As Cd Cu Pb Hg Mo Ni Se Zn 

2014 Mean 
Concentration < 4.91 < 2.63 359 < 26 0.68 < 9.21 < 26.6 < 27.4 659 

Pollutant 
Concentration 41 39 1500 300 17 75 420 100 2800 

Ceiling 
Concentration 75 85 4300 840 57 75 420 100 7500 

 
Table 10: Biosolids Pollutant Concentrations in mg/kg Dry Weight – Rock Creek AWWTF 

 As Cd Cu Pb Hg Mo Ni Se Zn 
2014 Mean 

Concentration 8.00 < 2.10 363 < 19.3 0.53 < 9.99 < 26.2 < 25 474 
Pollutant 

Concentration 41 39 1500 300 17 75 420 100 2800 
Ceiling 

Concentration 75 85 4300 840 57 75 420 100 7500 
 

6.6.4 Agronomic Limits 

Biosolids must be land applied at or below the agronomic loading rate needed for maximum crop 
production, based on the nitrogen requirement of the crop being grown. The latest data on biosolids 
nutrient concentrations from the Durham AWWTF and the Rock Creek AWWTF are given in Tables 11 
and 12.   The pH indicated in both tables is in standard units.  

Table 11: Biosolids Nutrient Conventional Parameters based on % Dry Solids – Durham AWWTF 

Year TKN NO3-N NH4-N K P Total Solids Volatile 
Solids pH 

2014 6.6 0.0004 0.78 0.20 3.6 22.7 68.2 8.3 
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Table 12: Biosolids Nutrient Conventional Parameters based on % Dry Solids – Rock Creek 
AWWTF 

Year TKN NO3-N NH4-N K P Total Solids Volatile 
Solids pH 

2014 6.4 0.0004 0.65 0.22 3.0 22.8 66.2 8.2 
 
6.6.5 Pathogen Reduction 

Clean Water Services meets Class B pathogen reduction requirements of 40 CFR Part 503.15(a) and 
OAR 340-050-0026(2)(b) using Alternative 2 specified in the regulations.  Alternative 2 requires 
biosolids to be treated by one of the Processes to Significantly Reduce Pathogens (PSRP) as listed in 
Appendix B of 40 CFR Part 503.  Clean Water Services employs anaerobic digestion (an approved 
PSRP) whereby sewage sludge is treated in the absence of air for a specific mean cell residence time 
(i.e., solids retention time) at a specific temperature. Per regulations for this PSRP, values for the mean 
cell residence time and temperature shall be between 15 days at 35ºC to 55ºC (131ºF) and 60 days at 
20ºC (68ºF).   

6.6.6 Vector Attraction Reduction 

Clean Water Services satisfies the vector attraction reduction (VAR) requirements of 40 CFR Part 
503.15(c) and OAR 340-050-0026(2)(c) by using Option 1 listed at 40 CFR Part 503.33(b)(1) which 
requires at least a 38 percent reduction in volatile solids during sewage sludge treatment.  This option is 
most appropriate for sewage sludge that is processed via anaerobic biological treatment such as that 
employed by CWS.  Biosolids produced by both the Durham and Rock Creek AWWTFs in 2014 
typically had total volatile solids reductions of approximately 50-69 percent throughout the year. 

6.6.7 Management Practices 

All biosolids used for beneficial reuse by application to land must meet the management practices 
described under 40 CFR §503.14. As such, the Class B biosolids generated by CWS must be land 
applied following the site restrictions described under 40 CFR §503.32(b)(5). In addition, biosolids land 
applied in bulk must follow the best management practices for site selection and the use and application 
of biosolids described under OAR 340-050-0060, -0065, -0070, and -0080. The specific site 
management practices followed by CWS are described in their Biosolids Management Plan, Land 
Application Plan and site authorization letters. All site management practices followed by CWS meet or 
exceed the referenced standards. 

6.6.8 Current DEQ-authorized Land Application Sites 

Clean Water Services currently uses more than 84 sites for biosolids land application.  These sites have 
been authorized by DEQ as Land Application sites.  These sites include arid sites in Morrow County and 
Sherman County in central Oregon, and local farm sites within approximately 65 miles of the permit 
holder’s facilities, including sites in the Willamette Valley and Washington, Marion, Polk and Yamhill 
Counties.  Clean Water Services has a goal of applying approximately 40-60% of the biosolids to local 
farm sites.   

CWS may add new biosolids land application sites during the term of the permit.  New sites must meet 
the site selection criteria described in the land application plan. CWS must notify the public of newly 
added sites as described in their land application plan. 
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6.7 Anti-degradation and Anti-backsliding 

There are two important water quality issues to consider when issuing any permit; anti-degradation and 
anti-backsliding.  As part of renewing a permit, DEQ must demonstrate that the discharges authorized 
by an NPDES permit do not lower water quality from the existing condition or that any reduction in 
water quality is consistent with the anti-degradation policy.  DEQ is required to make this demonstration 
under Oregon’s Anti-Degradation Policy for Surface Waters found in OAR 340-041-0004.  Anti-
backsliding refers to the requirements of CWA §402(o) and 40 CFR §122.44(l) that, with certain 
exceptions, prohibit the renewal, reissuance, or modification of an existing NPDES permit that contains 
effluent limitations, permit conditions, or standards that are less stringent than those established in the 
previous permit. 
 
DEQ has performed an anti-degradation review for this permit. As detailed in the following sections, the 
proposed permit will have limits that do not lower water quality from the existing condition. In addition, 
DEQ is not aware of any information that the existing and proposed limits are not protective of the 
designated beneficial uses listed in Section 5.2.  These uses are very broad and include public and private 
domestic water supply, fish and aquatic life (including salmonid and trout rearing and migration), fishing, 
boating and water contact recreation.  DEQ is also not aware of any existing uses present within the 
Tualatin River that are not currently protected by standards developed to protect the designated uses.  
Therefore, DEQ has determined that the proposed discharge complies with DEQ’s anti-degradation 
policy (see Anti-degradation Review Worksheet in Appendix F).  Additional details are provided below. 
 
6.7.1 Permitted Effluent Discharges 

Clean Water Services’ permit renewal application included a request for increases in the monthly, weekly 
and daily maximum mass load limitations for CBOD5 and TSS, primarily for the Durham and Rock Creek 
AWWTFs.  Both facilities are expected to receive additional influent flows as growth continues within their 
service areas.  Maintaining mass load limits with increasing flows requires that permitted concentrations 
decrease.  As such, maintaining the mass load limits in the current permit would result in equivalent 
maximum monthly effluent CBOD5 and TSS concentrations to be reduced below 3 mg/L in 2025 and 
below 2 mg/L at full build-out conditions.  Current technology at both the Rock Creek and Durham 
AWWTFs will not be able to ensure that the TSS concentration would be met consistently in the future 
without significant capital improvement costs and increased energy demands.   
 
EQC policy [OAR 340-041-0004(2)] requires that CWS accommodate growth and development through 
increased efficiency and effectiveness of waste treatment and control, except as authorized by the policy. 
CWS conducted an anti-degradation analysis for the proposed CBOD5 and TSS mass load increases.  This 
analysis considered the environmental and socioeconomic benefits of each facility’s continued use of 
advanced tertiary treatment technology against several alternatives, including the installation of membrane 
bioreactors at the Rock Creek and Durham AWWTFs, effluent reuse, and storing treated water associated 
with anticipated growth and discharging during the wet season.  Overall, the continued use of the advanced 
tertiary treatment technology at both facilities remains the preferred alternative since other alternatives 
resulted in excessive capital costs, significantly higher future energy demands (and corresponding 
greenhouse emissions), and a potential future reduction in the enhancement of dry season flows in the 
Tualatin River.  One notable element of CWS’s anti-degradation analysis was that there would be no 
lowering of water quality within the Tualatin River as a result of the mass load increases since the 
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discharges from both the Durham and Rock Creek AWWTFs have lower TSS concentrations than those 
that naturally occur in the river23.   
 
In April of 2012, the Oregon Environmental Quality Commission (EQC) considered and approved the 
mass load increase request made by CWS.  This was the first mass load increase for these facilities since 
the NPDES permits were initially issued in the 1970’s.  These increases were only acceptable because 
CWS provided a solid basis for the DEQ and EQC to approve them by providing findings that show: 
 

• No adverse impact to water quality will occur from the proposed increase. 
• The increase is necessary and the benefits outweigh the environmental cost. 
• The increased load does not threaten or impair any of the recognized beneficial uses.  
• The increased load is consistent with the TMDL. 

 
In accordance with DEQ anti-degradation rules, the overall findings concluded that granting the mass 
load increase would not contribute to any exceedances of water quality standards in the Tualatin River 
basin24 (see Anti-degradation Review Worksheet in Appendix F). 
 
6.7.2 Stormwater (MS4) Discharges 

DEQ has performed an anti-degradation review pursuant to the rule, and concluded that the measurable 
future discharge load authorized by the permit renewal will not exceed the discharge load allowed under 
the 2005 permit. The basis for this conclusion is that the permit renewal imposes the same or more 
stringent requirements as the 2005 permit.  Both permits require CWS to reduce the discharge of 
pollutant loads to the maximum extent practical (MEP) and to prohibit non-stormwater discharges into 
the storm sewer system.  In addition, the permit requires CWS to regularly review and refine their best 
management practices to reduce pollutants to the MEP standard, as described in the individualized 
SWMP.  Therefore, no permit provisions are being proposed that will cause a decrease in water quality 
for the purpose of the DEQ’s anti-degradation review.  Additional details on the MS4 anti-degradation 
analysis are presented in Appendix D. 
 
6.7.3 Thermal Load Management Plan  

There is no net increase of the pollutant being discharged into the water body from the trades proposed 
by Clean Water Services. The activities conducted to generate credits for this trade, e.g., riparian 
restoration for shading and flow augmentation, will not increase the overall load of pollutants being 
discharged nor impair beneficial uses; therefore, a lowering of water quality will not occur as a result of 
such an activity. As a result, the state anti-degradation policy is met. 
 
Water quality trading to meet a water quality-based effluent limitation is not a less stringent effluent 
limitation provided that CWS is still responsible for the same level of pollutant reduction. Trading offers 
CWS an additional means of achieving its limitation and, therefore, is not subject to the anti-backsliding 
prohibitions.  
      

                                                 
23 Mass Load Increase for CBOD and TSS at the Rock Creek and Durham AWTFs: Anti-degradation Analysis.  Clean Water Services. 
November 2010.  
24 Memorandum from Dick Pedersen of DEQ to Environmental Quality Commission regarding Agenda Item, Clean Water Service’s Request 
for Mass Load Increase, EQC Meeting April, 2012.  March 6, 2012.  
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7.0 Permit Draft Discussion 

7.1 Face Page 

The face page provides information about CWS, description of the wastewater, outfall locations, 
receiving stream information, permit approval authority, and a description of permitted activities.  The 
permit allows discharge to the Tualatin River and tributaries within limits set by Schedule A. It prohibits 
all other discharges. 

In accordance with state and federal law, NPDES permits will be effective for a fixed term not to exceed 
five years.  This permit will be effective for no more than five years from the date of issuance. 

As part of the permit renewal, CWS and DEQ have evaluated the classifications for the treatment and 
collection systems for all four of CWS’ facilities (see Appendix G).  The evaluations confirmed that 
Durham and Rock Creek AWWTFs will remain as Class IV treatment systems with the proposed permit. 
However, the Hillsboro and Forest Grove WWTFs will now be considered Class III treatment systems 
with the permit renewal.  The re-classification for both of these facilities is largely due to the fact that 
neither of these two facilities is currently producing biosolids.  This re-classification is not related to 
significant changes or reductions in the treatment capabilities of these facilities. All four CWS facilities 
remain as Class IV collection systems under the proposed permit.   

7.2 Permit Limit Derivation 

7.2.1 Technology-Based Effluent Limits (TBELs) 

Technology-Based Effluent Limits (TBELs) must be met at the outfall (end of pipe or point of 
discharge).  In the case of domestic wastewater treatment facilities discharging to surface waters, federal 
technology-based effluent limits typically address biochemical oxygen demand (BOD5) and total 
suspended solids (TSS) and pH.  The applicable TBELs for each of CWS’s facilities are the most 
stringent of the federal secondary treatment standards and the Oregon basin standards, adjusted as 
necessary for the type of treatment system associated with each facility.    
 
Table 13 below shows a comparison of the federal secondary treatment standards and Tualatin River 
basin standards for BOD, TSS and pH.  Basin standards are not TBELs strictly speaking; however, they 
function as such when they have to be met at the end of the pipe.   

Table 13: Comparison of Federal Secondary Treatment and Basin Standards     

Parameter 

Federal Secondary 
Treatment Standards 

Applicable Tualatin River Basin Design Criteria 
(OAR 340-041-0345) 

30-Day 
Average 

7-Day 
Average 30-Day Average 

5-Day CBOD 
See Note 1. 

25 mg/L  
 

40 mg/L  
 

10 mg/L during the low stream flow period 
20 mg/L during the high stream flow period 
(Above criteria specified as BOD in OAR. See Note 1.) TSS 30 mg/L 45 mg/L 

pH 6.0 – 9.0. (instantaneous) Not specified  
% Removal 85% CBOD5 and TSS Not specified 

 
1. Federal regulations allow the replacement of BOD limits with CBOD5 (Carbonaceous BOD) limits.  For wastewaters with 

significant nitrogen content, basing permit limitations on CBOD5 instead of BOD5 eliminates the impact of nitrification 
on discharge limitations and compliance determinations.      
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All limits in the proposed permit relative to CBOD5, TSS and pH are at least as stringent as the above 
federal secondary standards.  Proposed concentration limits for CBOD5 and TSS are the same as those in 
the existing permit and are generally more stringent than the Tualatin River basin design criteria listed 
above. The existing permit’s fact sheet does not document how the TSS and CBOD5 concentration limits 
were derived, but they are more stringent than Tualatin Basin design criteria and protective of water 
quality criteria. This permit also includes “bubbled” mass limitations for TSS between CWS’s four 
facilities in recognition that the discharge of these pollutants does not have a location-specific effect on 
the receiving stream (discussed in Section 7.2.2.1).  Each of CWS’ facilities is still required to meet the 
strict concentration limits for TSS and federal secondary load limits specified in the permit.  The permit 
maintains the 85% minimum removal requirement of CBOD5 and TSS.  All of these requirements 
provide assurance of effluent quality. 
 
7.2.2 Water Quality-Based Effluent Limits 

Once TBELs and applicable basin standards have been established for a treatment facility, Water 
Quality-Based Effluent Limits (WQBELs) must be developed. In general, WQBELs are developed as a 
result of a Reasonable Potential Analysis (RPA) that analyzes a discharge for its reasonable potential to 
cause or contribute to water quality standards violations for such parameters as pH, temperature, 
ammonia, chlorine or other toxics listed in Tables 20, 33A, 33B and 40 of OAR 340-041.  As part of the 
terms of the 2005 permit, CWS was required to collect data on toxics within the discharge of its four 
facilities.  In addition, CWS also implements an extensive water quality sampling program along the 
Tualatin River.  All of this data is used to support the RPA process which is described in further detail in 
subsequent sections.  An exception to this is when DEQ has developed a TMDL for the receiving 
stream.  When a TMDL is available, the permit limit(s) must be developed based on the wasteload 
allocation (WLA) developed for the facility as part of the receiving water’s TMDL. The TMDL defines 
the amount of pollutants a water body can accommodate without violating any water quality standards.  
The most recent revisions to the Tualatin Basin TMDL were completed in 2012. 
 
Water quality-based effluent limits are included in this permit for TMDL-driven parameters like BOD, 
dissolved oxygen, temperature, ammonia, phosphorous, and for toxic parameters like chlorine.   A 
discussion of how the WQBELs were determined for each of CWS’s four facilities is presented in the 
following sections.  

7.2.2.1 Determination of CBOD and TSS Effluent Limits  

As noted above, the applicable technology-based effluent limits (TBELs) included in permits are usually 
based on the more stringent of the federal secondary treatment standards and the Oregon basin 
standards.  For biochemical oxygen demand (BOD5) and total suspended solids (TSS), these standards 
are listed in Table 13, above.  The following is a discussion of the derivation of limits under each of 
these standards and the determination of the more stringent of these that are included in the proposed 
permit. 

Oregon BOD and TSS Basin Standards 

Based on the Tualatin River minimum design criteria listed under OAR 340-041-0345 (3)(b), 
wastewater treatment resulting in a monthly average effluent concentration of 10 mg/L for BOD5 and 
TSS must be provided during periods of low river flow (summer).  During periods of high river flow 
(winter), a minimum average effluent concentration of 20 mg/L for BOD5 and TSS must be maintained.  



Page 52   
 

This is more stringent than the federal secondary treatment standards which is defined as a monthly 
average concentration limit of 30 mg/L for BOD5 (or 25 mg/L for CBOD5) and 30 mg/L for TSS.   

The period of low stream flow is defined in the above cited OAR as “approximately May 1 to October 
31” and the period of high stream flows is defined as “approximately November 1 to April 30”.  To help 
provide more refined definitions for these periods, the permittee submitted an analysis (Variable 
Seasonal Limits for CBOD and TSS, February 2016) indicating that definitions based on the receiving 
stream (Tualatin River) flow in addition to dates was appropriate.  DEQ has reviewed this analysis and 
has determined that the refined definitions, as they exist in the 2005 permit, are appropriate.  The 
proposed permit therefore retains the low stream flow and high stream flow definitions that were 
included in the 2005 permit.  The permit has also been modified to clarify when the specific limits 
would apply (see Section 7.3, below). 

Proposed CBOD5 and TSS monthly and weekly concentration limits, and monthly, weekly and daily 
mass load limitations for low and high river flow conditions are shown in the following tables.  With the 
exception of the Forest Grove WWTF low river flow and Rock Creek AWWTF high river flow (wet 
season) concentration limits, all of the CBOD5 and TSS concentration limits are the same as in the 
existing 2005 permit.  Proposed dry season concentration limits for Forest Grove and the wet season 
limits for Rock Creek are based on the Tualatin River minimum design criteria listed under OAR 340-
041-0345 (3)(b). All of the proposed concentrations are either more stringent than or equivalent to the 
minimum design criteria for CBOD5 specified in OAR Chapter 340, Division 4125. 

 
Dry Season CBOD5 and TSS Limits for Durham an Rock Creek AWWTFs 

Outfall Number Parameter 

Average Effluent 
Concentrations 

(mg/L) 
Monthly 
Average 
(lbs/day) 

Weekly 
Average 
(lbs/day) 

Daily 
Maximum 

(lbs) Monthly Weekly 
D001 
 

CBOD5  5 8 9501 14001 19001 

TSS 5 8 950 1400 1900 
R001 
  

CBOD5 8 11 17502 26002 35002 

TSS 8 11 1750 

 
2600 3500 

1 CBOD5 and TSS limits based on ADWF of 25.7 MGD and effluent concentration of 4.4 mg/L per 2012 EQC Mass Load increase. 
2 CBOD and TSS limits based on ADWF of 52.7 MGD and effluent concentration of 4.0 mg/L per 2012 EQC Mass Load increase.  
 
 
Low River Flow CBOD5 and TSS Limits when Durham and Rock Creek AWWTFs Discharge, 
and Hillsboro WWTF and Forest Grove WWTF (through the Forest Grove NTS) also Discharge 

Outfall Number Parameter 

Average Effluent 
Concentrations 

(mg/L) 
Monthly 
Average 
(lbs/day) 

Weekly 
Average 
(lbs/day) 

Daily 
Maximum 

(lbs) Monthly Weekly 
D001 CBOD5  5 8 9501 14001 19001 

TSS 5 8 950 1400 1900 

                                                 
25 Federal regulations state that 30 mg/L BOD5 (secondary treatment) is equivalent to 25 mg/L CBOD5.  The federal 
regulations do not specify CBOD5 equivalence for the lower BOD5 levels specified in the OARs. DEQ policy considers 30 
mg/L BOD5 to be equivalent to 25 mg/L CBOD5, 20 mg/L BOD5 to be equivalent to 15 mg/L CBOD5 and 10 mg/L BOD5 to 
be equivalent to 10 mg/L CBOD5.   
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R001 CBOD5 8 11 15502 23002 31002 

TSS 8 11 1550 2300 3100 
F001A CBOD5 10 15 500 790 1100 

TSS 10 15 500 790 1100 

1 CBOD5 and TSS limits based on ADWF of 25.7 MGD and effluent concentration of 4.4 mg/L per 2012 EQC Mass Load increase. 
2 CBOD and TSS limits based on ADWF of 46.4 MGD and effluent concentration of 4.0 mg/L per 2012 EQC Mass Load increase.  
 
 
High River Flow CBOD5 and TSS Limitations 

Outfall Number Parameter 

Average Effluent 
Concentrations 

(mg/L) 
Monthly 
Average 
(lbs/day) 

Weekly 
Average 
(lbs/day) 

Daily 
Maximum 

(lbs) Monthly Weekly 
D001& D003  CBOD5  10 15 3500 5300 

7000 

TSS 10 15 3500 5300 7000 
R001& R003  CBOD5  15 25 8600 13,000 17,000 

TSS 20 30 11,000 17,000 23,000 
H001A & H001B  CBOD5  15 25 1000 1500 2000 

TSS 20 30 1300 2000 2600 
F001A & F001B  CBOD5  15 25 1000 1500 2000 

TSS 20 30 1300 2000 2600 
 
 

The mass load limitations for CBOD5 and TSS are required to be expressed as pounds per day and 
include a monthly average, weekly average and daily mass limitations. For the preceding tables, the 
following equation was used to develop the monthly average mass load limits:   

Monthly Avg. Mass Load = POTW design flow x Conc.- based limit x Conversion factor  

The weekly average and maximum daily mass loads are developed from the monthly average by 
multiplying by 1.5 and 2, respectively.   

For example, the Forest Grove WWTF mass load limits for CBOD5 and TSS for Outfall F001A are 
based on the average dry weather flow of 6.3 MGD (for 2025 from table below) and a concentration of 
10 mg/L.  Using this information, the low river flow (dry season) calculations are: 

Monthly Average: 6.3 MGD x 10 mg/L x 8.34 = 525 lbs/day rounded off to 500 lbs/day 

Weekly Average: 525 lbs/day monthly average x 1.5 = 788 lbs/day (rounded to 790 lbs/day)  

Daily Maximum: 525 lbs/day monthly x 2 = 1051 lbs/day (rounded to 1100 lbs/day) 

All mass load limitations for CWS’s other facilities were calculated for low (summer) and high (winter) 
river flow operating conditions in a similar manner using the treatment plant design flows presented 
below. The calculations are rounded to two significant figures, consistent with DEQ’s rounding 
methodology and the number of significant figures associated with flow measurements for each facility. 

 



Page 54   
 

Treatment Plant Design Flows  

Facility Design Average Dry Weather (MGD) Design Average Wet Weather (MGD) 
Durham AWWTF 25.7 42 
Forest Grove WWTF 6.3* 7.8 
Hillsboro WWTF N/A* 7.8 
Rock Creek AWWTF 52.7 (with no discharge from Forest Grove and 

Hillsboro WWTFs during low river flow period) 
 

46.4**(with discharge from Forest Grove and 
Hillsboro WWTFs during low river flow period) 

68.4 

*Design flow to Forest Grove NTS includes effluent flows from Forest Grove and Hillsboro WWTFs. 
**Includes 1 MGD solids transfer flow from Forest Grove and Hillsboro WWTFs. 

 
As discussed in Section 6.7.1, CWS’ permit renewal application included a request for increases in the 
monthly, weekly and daily maximum mass load limitations for CBOD5 and TSS, primarily for the Durham 
and Rock Creek AWWTFs.  Both facilities are expected to receive additional influent flows as growth 
continues within their service areas.   In April of 2012, the Oregon EQC considered and approved the 
mass load increase request made by CWS.  The increased load is consistent with the TMDL. 
 
The 2012 EQC-approved mass load increase considered the existing concentration limits for CBOD5 and 
TSS from the 2005 permit.  While the existing permit’s fact sheet does not document how the 
concentration limits were derived, they are the result of earlier permit iterations implementing various 
program decisions and policies including maintaining mass loads, basin standards, identifying 
achievable effluent quality and policies for converting BOD5 to CBOD5.   The dry season mass load 
increase for the Durham and Rock Creek AWWTFs was based on using the 2005 permitted mass load 
limits and permitted flows for both facilities to back-calculate applicable CBOD5  and TSS 
concentrations for each facility. For the Durham and Rock Creek AWWTFs, the applicable monthly and 
weekly back-calculated concentrations using this method are 4.4 mg/L and 4.0 mg/L, respectively, 
which is below the permitted concentration limits.  These concentrations used in the calculations provide 
an extra margin of safety in determining mass load limits and are protective of water quality. Dry season 
mass load limits were then calculated using these same concentrations and the 2025 design average dry 
weather flows for the respective facilities26. These calculations resulted in lower mass limits than would 
be determined from the existing permitted concentrations.  The proposed concentration limits for this 
permit renewal are the same as those in the 2005 permit for both facilities.   
 
As part of the mass load increase for TSS and BOD5, CWS also requested the TSS mass load limits in 
the permit renewal be established as a “bubbled” mass load in accordance with the Tualatin River 
TMDL.  Incorporating bubbled TSS mass limits provides operational flexibility to CWS and helps 
alleviate pressures related to growth in the river basin because the service areas for each treatment 
facility will not grow at the same rate. A bubbled load would allow CWS to utilize the mass load for the 
service area per the TMDL and allow the transfer of loading between facilities within the service area.   
The bubble load for TSS for both dry and wet season operations was calculated by summing the 
individual TSS mass limits for the four facilities into a collective mass limit.  The bubbled TSS mass 
loads include monthly average, weekly average and daily maximums.   The following tables present the 
calculation of bubbled TSS mass limitations:  

                                                 
26 Memorandum from Dick Pedersen of DEQ to Environmental Quality Commission regarding Agenda Item, Clean Water Service’s Request 
for Mass Load Increase, EQC Meeting April, 2012.  March 6, 2012.  
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Bubbled TSS Mass Limitations During Low River Flow Period 

TSS Bubble Load 

Durham and Rock Creek AWWTFs 
Discharging 

Durham and Rock Creek AWWTFs, and 
Forest Grove Natural Treatment System 

Discharging  
Monthly 
average 
(lbs/day) 

Weekly 
average 
(lbs/day) 

Daily 
maximum 

(lbs) 

Monthly 
Average 
(lbs/day) 

Weekly 
Average 
(lbs/day) 

Daily 
Maximum 

(lbs) 

2700 4000 5400 3000 4500 6100 

           Individual TSS Mass Loads Used to Calculate the TSS Bubble Load 

Durham AWWTF 950 1400 1900 950 1400 1900 

Rock Creek AWWTF 1750 2600 3500 1550 2300 3100 

Forest Grove WWTF N/A N/A N/A 500 800 1100 

 
 

Bubbled TSS Mass Limitations During High River Flow Period 

TSS Bubble Load 

High River Flow Period for all Facilities  
Monthly 
Average 
(lbs/day) 

Weekly 
Average 
(lbs/day) 

Daily 
Maximum 

(lbs) 

17,0001 26,0002 35,0003 

Individual TSS Mass Loads Used to Calculate the TSS Bubble Load 

Durham AWWTF 3500 5300 7000 

Rock Creek AWWTF 11,000 17,000 23,000 

Hillsboro WWTF 1300 2000 2600 

Forest Grove WWTF 1300 2000 2600 

1 Total TSS is 17,100 lbs/day (3,500 +11,000 +1300 + 1300 = 17,100).  Rounded to 17,000 lbs/day. 

2 Total TSS is 26,300 lbs/day (5300 + 17,000 + 2000 + 2000 = 26,300).  Rounded to 26,000 lbs/day. 

3 Total TSS is 35,100 lbs/day (7000 + 23,000 + 2600 + 2600 = 35,200).  Rounded to 35,000 lbs/day. 

 
Under both low and high river flow conditions, the TSS bubbled mass limits are more stringent than the 
corresponding individual mass load limits.  They are also less then what would be allowed by secondary 
treatment standards.  Compliance would be determined by summing the individual mass discharges from 
each of the CWS facilities for the relevant periods and subtracting that total from the collective mass 
limits.  Water quality would not be impacted since the treatment facilities will be required to produce 
high quality effluent that meets the concentration limits in the permit.   
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CWS will also be required to meet the TSS mass loadings for each individual facility under federal 
secondary treatment standards.  Secondary treatment TSS mass limitations were calculated in the same 
manner as other TSS limits using federal monthly and weekly secondary treatment standard 
concentrations and the treatment design flows presented above.  A summary listing of the TSS mass 
limitations for each CWS facility during low and high flow periods under secondary treatment standards 
include the following: 

 
Secondary TSS Limits – Low River Flow when only Rock Creek and Durham AWWTFs 
Discharge 

Outfall Number Parameter 

Average Effluent 
Concentrations 

(mg/L) 
Monthly 
Average 
(lbs/day) 

Weekly 
Average 
(lbs/day) 

Daily 
Maximum 

(lbs) Monthly Weekly 
D001 
 

TSS 30 45 6400 15,000 N/A 

R001 TSS 30 45 13,000 

 
30,000 N/A 

 

Secondary TSS Limits – Low River Flow when Durham and Rock Creek AWWTFs Discharge, 
and Hillsboro WWTF and Forest Grove WWTF (through the Forest Grove NTS) also Discharge 

Outfall Number Parameter 

Average Effluent 
Concentrations 

(mg/L) 
Monthly 
Average 
(lbs/day) 

Weekly 
Average 
(lbs/day) 

Daily 
Maximum 

(lbs) Monthly Weekly 
D001 TSS 30 45 6400 15,000 N/A 
R001 TSS 30 45 12,000 26,000 N/A 
F001A 
 

TSS 30 45 1600 3500 N/A 

 
 

Secondary TSS Limits – High River Flow Conditions  

Outfall Number Parameter 

Average Effluent 
Concentrations 

(mg/L) 
Monthly 
Average 
(lbs/day) 

Weekly 
Average 
(lbs/day) 

Daily 
Maximum 

(lbs) Monthly Weekly 
D001& D003 TSS 30 45 11,000 24,000 N/A 
R001& R003 TSS 30 45 17,000 39,000 N/A 
H001A & H001B TSS 30 45 2000 4400 N/A 
F001A & F001B  TSS 30 45 2000 4400 N/A 
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7.2.2.2 Water Quality Analysis for BOD Impacts to Dissolved Oxygen  

The impact of CWS’ discharges on dissolved oxygen levels in the Tualatin River has been analyzed in 
the 2001 TMDL and 2012 Amendment.  Since the 2001 TMDL, the United States Geological Survey 
(USGS) has developed a detailed water quality model of the Upper Tualatin River. This CE-QUALW2 
model uses well-established scientific theory and equations to predict a wide range of water quality 
conditions, including how in-river DO concentrations respond to oxygen demanding parameters. This 
model was rigorously calibrated by USGS based on actual field conditions and data for multiple years.  
The model was used extensively as part of the 2012 TMDL to compare Upper Tualatin River water 
quality with and without summer discharges from the Forest Grove and Hillsboro WWTFs. 
 
The modeling results indicate that the discharge from the CWS facilities is not likely to cause DO levels 
in the Tualatin River to drop below the water quality standard of 6.5 mg/l. In addition, CWS’ analysis of 
the mass load increase for CBOD5 and TSS concluded there may even be an overall net increase in DO 
levels by 0.87 mg/l.  This is due to the fact that discharges from both the Durham and Rock Creek 
AWWTFs have high DO levels associated with their discharges and reduced river travel times associated 
with higher effluent flows in the year 2025 scenario will likely lead to lower consumption of dissolved 
oxygen by sediment oxygen demand and river background CBOD5.  Additional details on the extensive DO 
modeling conducted for the Tualatin River can be found in the Tualatin River TMDL. 
 
7.2.2.3 Limits for Dissolved Oxygen 

Permit limits for DO from the discharges at the Durham, Rock Creek and Forest Grove facilities were 
derived from the TMDL modeling. The proposed permit establishes the same DO limits for the Durham 
and Rock Creek AWWTFs as in the 2005 permit.  These limits apply only during low flow periods when 
DO concentrations are the most critical and susceptible to change.  No limits have been established for the 
Hillsboro WWTF in either the proposed or 2005 permit because there is no dry season discharge from this 
facility.   

The proposed permit establishes a new DO limit for the outfall that discharges treated effluent from the 
NTS at the Forest Grove WWTF (Outfall F001A).  Water quality modeling conducted as part of the 2012 
Amendment concluded that the summer discharges from the Forest Grove and Hillsboro WWTFs would 
result in a very minor decrease in DO concentrations measured just upstream of the Rock Creek AWWTF.  
Modeling of the current condition where no discharge occurs from the Hillsboro and Forest Grove WWTFs 
was compared with summer discharges occurring from both facilities.  The modeling showed a slight 
decrease of less than 0.10 mg/L of DO between the two scenarios.  In addition, the modeling also showed 
that DO concentrations in the river remained well above the water quality standard of 6.5 mg/L.  The slight 
decrease in DO concentrations is defined as non-degrading in Oregon water quality standards (OAR 340-
041-0004(3)) and, as such, is not subject to Oregon’s Anti-degradation policy (OAR 340-041-0004) 27.  

The proposed limit for DO at the Forest Grove WWTF (Outfall F001A) will not be less than 6.0 mg/L 
leaving the NTS.  This DO limit is protective of the DO concentrations in the river.   

During the permit term, the effluent DO limits at the Durham and Rock Creek facilities will be monitored 
after the chlorine contact chamber.   Actual effluent DO levels at the points of discharge into the Tualatin 
River will likely be higher than what is measured after the chlorine contact chamber at each facility.  
                                                 
27 Tualatin Subbasin TMDL – Chapter 3: Amendment to 2001 Waste Load Allocations for Ammonia Under 2001 Dissolved Oxygen TMDL for 
the Tualatin Basin.   Page 64. Oregon Department of Environmental Quality. August 2012.    
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Turbulent mixing of the effluent occurs as the effluent passes over the outfall weir (after the chlorine 
contact chamber) and travels to each facility’s respective outfall.  Sampling conducted by CWS has shown 
that DO levels in the effluent increase as a result of this turbulent mixing.  In addition, both facilities are 
currently producing effluent with relatively high DO levels.  A review of the DMRs for the Durham and 
Rock Creek AWWTFs during periods of low river flow in 2013 and 2014 show that effluent DO levels 
after the chlorine contact chamber were consistently above 8.0 mg/l.  When the additional input of DO is 
considered from the turbulent mixing of the effluent, there is no reasonable potential for the discharges to be 
below water quality standards for the Tualatin River.  As such, the DEQ proposes to retain the DO limits 
in the proposed permit for the Durham and Rock Creek AWWTFs.   

 

7.2.2.4 Oxygen-demanding Materials  

Oxygen-demanding materials include carbonaceous biochemical oxygen demand (CBOD) and 
nitrogenous biochemical oxygen demand (NBOD)28 derived mostly from ammonia. The 2001 Tualatin 
TMDL set caps on ammonia discharges to ensure that there is ample DO in the river for fish and other 
aquatic life. Similar to the TMDL for temperature, the TMDL allowed the trading (or allocation) of 
oxygen-demanding materials between the Durham and Rock Creek AWWTFs, and between CBOD5 and 
ammonia for a given facility, using computer models and/or mathematical formulas presented in the 
TMDL that account for the methods and rates by which these materials are naturally processed in the 
river. The extensively-validated knowledge of these processes in the Tualatin River allow allocations of 
equivalent oxygen-demand between and within CWS’s facilities, while still ensuring that ample oxygen 
is available in the river at all locations.  This kind of trade is often referred to as a bubble allocation trade 
since trading may only occur among the sources defined in the “bubble”. 

As described in the TMDL, the oxygen-demanding bubble allocation was developed based upon the 
loading capacity of oxygen-demanding pollutants in the lower Tualatin River since this portion of the 
river has the greatest sensitivity to oxygen-demanding pollutants. Contributions from the watershed 
upstream of this river section were quantified, and a 5% margin of error was included in the summation 
to identify potential pollutant loads from the CWS facilities. Finally, a water quality model that 
estimated the in-river decay of CBOD5 and NBOD between the discharge locations and the lower river 
was used to identify effluent loads of CBOD5 and NBOD that could be discharged from the Durham and 
Rock Creek AWWTFs. This bubble allocation ceiling is set weekly, using the sum of the allowed 
discharge of NBOD and CBOD5 that would persist at the Oswego Dam site after in-river decay. This 
sum is based on the weekly average river flow and temperature, and is independent of effluent discharge 
volume. To determine compliance with the bubble allocation, weekly median values of pollutant 
actually discharged are compared to the allowable load29.  

Another way of understanding and managing this allocation process is to calculate equivalence at a 
given point downstream of the discharges (such as the Oswego Dam). For example, since the Rock 
Creek AWWTF is located further upstream than the Durham AWWTF, it is reasonable to assume that a 
pound of CBOD5 discharged at the Rock Creek AWWTF will cause more oxygen-demand in the river 
between the discharge point and Oswego Dam than a pound of CBOD5 discharged at the Durham 

                                                 
28 NBOD is a measure of the mg/L of dissolved oxygen consumed by microorganisms that decompose nitrogen-containing materials; it is often 
determined indirectly by measuring nitrogen-containing materials such as ammonia. 
29 Tualatin Subbasin TMDL – Chapter 3: Amendment to 2001 Waste Load Allocations for Ammonia Under 2001 Dissolved Oxygen TMDL for 
the Tualatin Basin.   Page 63. Oregon Department of Environmental Quality. August 2012.    
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AWWTF. Ammonia is processed about twice as fast in the river as compared to CBOD5, and uses about 
four times as much oxygen for each pound of CBOD5.30 

The 2005 permit authorized CWS to use a methodology for trading (allocating) oxygen demanding 
parameters (CBOD5 and ammonia) between CWS’s Durham and Rock Creek facilities based upon the 
2001 TMDL.  This methodology uses a series of equations consistent with the TMDL that define the 
combined Durham and Rock Creek AWWTFs oxygen demand load limitation expressed at Oswego 
Dam (summarized in Schedule A1.a [4] of the 2005 permit shown in Appendix E).  The load limitations 
are also calculated using Table 2 (Fraction Decayed at Oswego Dam) in Schedule A of the 2005 permit 
(Appendix E).  This table contains information on the fraction of Durham and Rock Creek AWWTFs 
effluent CBOD5 and ammonia that is decayed at Oswego Dam for a series of river flows and 
temperatures.  River flows are measured per the Farmington station.  Per the 2005 permit, whenever the 
combined load as calculated by the equation in Schedule A, 1.a.(4)(b) (of Appendix E) is less than or 
equal to the combined load limitation as calculated by the equation in Schedule A, 1.a.(4)(a) (Appendix 
E), (the baseline for purposes of water quality trading) CWS was deemed to be in compliance with the 
CBOD5 and ammonia-nitrogen effluent limitations of the permit.  The 2005 permit essentially allowed 
CWS to discharge different levels of oxygen demanding pollutants for each facility, but ensures that in-
stream water quality standards were met. 
 
Primarily because it will not need to be utilized during this next permit period, the proposed permit does 
not include a bubbled load for oxygen demanding parameters as presented in the 2005 permit.  However, 
the methodology for trading remains valid and, as long as permit conditions ensure that technology-
based effluent limits will be met concurrently, future permits issued to CWS may include this or similar 
trading mechanisms. 

7.2.2.5 Limits for Bacteria  

The applicable bacteria water quality standards are contained in OAR 340-041-0009. This rule 
establishes numeric in-stream water quality standards for freshwaters without shellfish growing (OAR 
340-041-0009(1)) and establishes effluent limitations and the methodology for establishing a violation 
(OAR 340-041-0009(5)).  These limits and violation methodology are summarized in Table 14 on the 
following page. 

Table 14: Summary of Permit Limits For Bacteria for CWS 

Effluent 
Parameter Permit Limit Comments 

Bacteria 

Monthly geometric mean may not 
exceed 126 organisms per 100 ml.  No 
single sample may exceed 406 
organisms per 100 ml. 

This is equal to basin and state water quality standards.  
Permit requires that no single sample may exceed 406 
organisms per 100 ml; however, no violation of permit 
limit has occurred if permittee takes at least 5 
consecutive re-samples at 4-hour intervals beginning 
within 28 hours after the original sample was taken 
and the geometric mean of the 5 re-samples is less 
than or equal to 126 E. coli organisms/100 ml.  

 

                                                 
30 Measured as ammonia rather than as nitrogenous oxygen demand. 
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The current permit limits for bacteria are based on the E. coli standard contained in OAR 340-041-
0009.  The effluent limits for bacteria are applied as end-of-pipe limits in the 2005 permit.  DEQ 
proposes to retain these limits in the proposed permit.   

7.2.2.6 General Discussion of Reasonable Potential Analysis for Toxics and Other Parameters 

The US Environmental Protection Agency (EPA) has developed a methodology for determining if there 
is a reasonable potential for a discharge to cause or contribute to violations of water quality standards for 
a particular toxic parameter.  This Reasonable Potential Analysis (RPA) method takes into account 
effluent variability, available dilution (if applicable), receiving stream water quality and water quality 
standards for the protection of aquatic life and human health.  If the RPA results indicate that there is a 
potential for the discharge to cause or contribute to exceedances of water quality standards, the 
methodology is then used to establish permit limits that will not cause or contribute to violations of 
water quality standards. 

DEQ has adopted EPA’s methodology for RPA for toxics, and has developed spreadsheets that 
incorporate this analysis.  The parameters for which a toxics RPA must be performed will vary with the 
size and type of discharge.  The toxics and other parameters for which publicly-owned treatment works 
must test their effluent when submitting NPDES permit applications are listed in the NPDES Permit 
Testing Requirements for Publicly Owned Treatment Works, set forth as Tables 1A, 1 and 2 in 
Appendix J of 40 CFR Part 122.  The relevant sections are reproduced below.   

 

Table 15: Testing Requirements for Publicly-Owned Treatment Works 

Pollutant List Parameters for which RPA Needed 
Table 1A – Effluent Parameters for All POTWs pH, Temperature 
Table 1 – Effluent Parameters for All POTWs w. Flow ≥ 0.1 
MGD Ammonia, Chlorine 

Table 2 – Effluent Parameters for Selected POTWs 
Metals 
Volatile Organic Compounds 
Acid-extractable Compounds 
Base-neutral Compounds 

All Parameters Listed 

 
As part of the terms of the 2005 permit, CWS was required to collect data on the effluent parameters 
listed in the table above.  In addition, CWS also implements an extensive water quality sampling 
program along the Tualatin River. Utilizing the effluent and ambient river data, reasonable potential 
analyses were conducted for both aquatic life and human health criteria using the DEQ RPA spreadsheet 
on all four of CWS’s treatment facilities.  The analyses were originally conducted using effluent and 
river data from January 2004 to March of 2008 provided with CWS’s permit renewal application.  
Permitted and 2025 flow conditions and resulting dilutions were used in the analysis.  In general, these 
analyses concluded that there was no reasonable potential to exceed the current criteria for aquatic life 
and human health parameters of concern31. 
 
                                                 
31 Clean Water Services Watershed-based NPDES Permit Renewal Application.  Volume 5:  Ancillary Reports and Plans – Reasonable 
Potential Analysis.  August 2008.  
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In early 2015, the RPA was updated for each facility using effluent and river data from January 2004 to 
March 2015.  The initial results of the updated RPA indicated that all four of the facilities are exceeding 
the state’s recently promulgated ammonia criteria. Water quality based effluent limits to protect 
ammonia criteria will be assigned in the permit. Additionally, the updated RPA did indicate that the 
current limits for pH would have to change with the new permit.  Each of the parameters for which a 
RPA was performed is discussed in the sections below.  
 
 
7.2.2.7 Reasonable Potential Analysis for pH  

The pH of water is a measure of how acidic or basic a solution is.  At a pH of 7.0, the solution is 
considered neutral.  Most aquatic organisms can tolerate a fairly narrow range around 7.0.  

The applicable basin standard for pH for CWS’s discharge to the Tualatin River is 6.5 to 8.5.  The 
federal secondary treatment standards allow CWS to discharge effluent with a pH between 6.0 and 9.0.  
The basin standards for pH do not have to be met at the outfall and can instead be met at the edge of the 
mixing zone. Utilizing updated mixing zone dilutions and 2005-2015 effluent and ambient water quality 
data, an RPA analysis was conducted for each facility using dilution factors for both low and high river 
flow conditions (a total of 8 RPAs).  Each RPA was initially conducted using a pH between 6.0 and 9.0 
(currently permitted pH range) to determine if a reasonable potential to exceed basin pH standards 
would occur. If reasonable potential did occur, the range of effluent limits was iteratively adjusted until 
no reasonable potential was indicated.   

With the exception of the Durham AWWTF under low flow conditions, the RPA analysis concluded that 
there would be a reasonable potential to exceed basin pH standards at the edge of the mixing zone using 
the currently permitted pH range of 6.0 - 9.0.  This is largely due to the relatively low dilutions within 
the mixing zones under both high and low flow conditions.  As such, it was determined that the lower 
limit of the existing permitted range for pH (currently 6.0 – 9.0) will have to be raised for each facility 
with the new permit term in order to ensure that the basin pH standard is met at the edge of the mixing 
zones.  Table 16 presents a summary of the pH limits for low and high river flow conditions that were 
determined from the RPA analysis. A copy of the pH RPAs under both high and low river flow 
conditions for each facility is presented in Appendix H.  

 
Table 16: Summary of pH Limits for High and Low River Flow Conditions 

Facility Low Flow Conditions High Flow Conditions 

Durham AWWTF 6.0 – 9.0 6.2 – 9.0 
Rock Creek AWWTF 6.3 – 9.0 6.3 – 9.0 
Forest Grove WWTF 6.3 – 9.0 6.2 – 9.0 

Hillsboro WWTF 6.3 – 9.0 6.2 – 9.0 
 

The proposed pH limits for the permit renewal will be year-round limits and will incorporate the more 
stringent of the low or high flow pH limits determined from the RPA analysis.  Setting the effluent pH 
limits to the more stringent of the two ranges will ensure that water quality is protected year-round. As 
indicated from Table 16, final proposed pH limits would capture the more restrictive high flow limits for 
the Durham AWWTF at 6.2 – 9.0 and the more restrictive low flow limits for the Forest Grove and 
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Hillsboro WWTFs - both at 6.3 - 9.0.  Since the low and high flow limits for Rock Creek are essentially 
the same at 6.3 – 9.0, the new proposed pH limit for the Rock Creek AWWTF will also be 6.3 - 9.0.    
All of these proposed limits are more restrictive than the existing 2005 permit limits and are protective 
of water quality.    

7.2.2.8 Temperature Analysis 

Water temperatures affect the life cycles of aquatic species and are a critical factor in maintaining and 
restoring healthy salmonid populations. The purpose of the temperature criteria in OAR 340-041-0028 is 
to protect designated, temperature-sensitive beneficial uses (including salmonid life cycle stages) from 
adverse warming caused by human activities. 

Existing (2005) Permit Temperature Limitations 
As part of the development of the 2001 temperature TMDL, wasteload allocations (WLAs) for 
temperature were established for the Durham and Rock Creek AWWTFs, as well as a WLA for future 
growth. 32  The treatment facilities’ WLAs are based on achieving “no measurable increase” above the 
system potential stream temperatures at the edge of the mixing zones.  Under the temperature standard 
that was applicable at the time the TMDL was developed, a measurable increase was defined as greater 
than a 0.25º F increase at the edge of the mixing zone.  Additionally, the TMDL states that a maximum 
allowable discharge temperature would be included in permits to ensure “incipient lethal temperatures 
are not exceeded.”    
 
In addition to a numeric heat load for each facility, the wasteload allocations (WLAs) also included a 
provision allowing the recalculation of the WLAs if specific inputs to the WLA equations differed from 
those used in the TMDL (see footnote 9 at the bottom of page 48 of the TMDL). Based on information 
obtained during the development of the existing 2005 NPDES permit, the WLAs were recalculated.  
These recalculated WLAs were considered to be consistent with the assumptions and requirements of 
the TMDL WLAs and effluent limits were included in the permit based on the WLAs along with a 
temperature limit of 77°F to address the incipient lethal temperature requirement noted above.  These are 
presented in Table 17 below. 

 

Table 17: Existing (2005) Permit Temperature Limitations 
Outfall 

Number  Parameter  Limitation  

D001  Effluent Temperature  77° F daily maximum 

D001  Allowable Thermal Load  2.0 x 107 kcal/day 

R001  Effluent Temperature  77° F daily maximum 

R001  Allowable Thermal Load  2.4 x 107 kcal/day 
 
Proposed Permit Temperature Limitations 

                                                 
32 Tualatin Subbasin Total Maximum Daily Load (TMDL), Section 4.1.7 – Point Sources of Heat – Table 10 Page 48.  Oregon Department of 
Environmental Quality.  August 2001. 33 The waste load allocations in the TMDL are expressed as the amount of heat loading allowed to be 
transferred to the river.  These values do not take into account the mass of the water in the effluent.  The effluent limits are still consistent with 
the TMDL and result in the same allowable change in river temperature (a maximum of 0.25 °F above the system potential temperature). 
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For the development of the proposed permit, these existing temperature effluent limits and their 
derivations were reviewed.  In particular, the limits were reviewed to ensure continued consistency with 
the TMDL and also to ensure compliance with the new temperature standards (which were developed 
after the issuance of the 2001 TMDL). The result is that revised and more accurate temperature limits 
have been developed.  These limits were developed as described below.  
 
To ensure that the proposed temperature effluent limits are consistent with the TMDL, the TMDL waste 
load allocations must be addressed.  As with the 2005 permit limits, the proposed limits utilize the 
TMDL provision allowing the recalculation of the WLAs if specific inputs to the WLA equations 
differed from those used in the TMDL (see footnote 9 at the bottom of page 48 of the TMDL).  In 
particular, and in accordance with the TMDL, the recalculated WLAs were derived based upon the 
equations and rationale presented in Section 4.1.4.2 of the TMDL (as were the WLAs in Table 10 of the 
TMDL).  Since the temperature WLAs in the TMDL are in a form that does not directly translate into 
appropriate effluent limits, the 2005 permit included limits that differed numerically from the WLAs 
values, but were still consistent with the TMDL.33  The formula that the 2005 temperature limits (in the 
form of allowable thermal loads) are based upon is as follows: 
 

Allowable Thermal Load = ((QZOD + QPS) x (1000/35.3) x 86400 x Max ∆TZOD x 5/9) kcals/day 
 

Where: 
  QZOD = River flow within the mixing zone, or ¼ of the 7Q10 River Flow (cfs) 

 QPS = Treatment plant effluent flow (cfs) 
Max ∆TZOD = 0.25 ° F (the maximum allowable temperature increase in the mixing zone 
under the TMDL) 
 

Using the above equation and inputting the appropriate river and effluent flows presented in Table 6 of this 
report, Allowable Thermal Loads have been developed.  These loads, along the other relevant values, are 
presented in the table below. 

Table 18:  Allowable Thermal Loads 
 Durham AWTF 

(D001) 
Rock Creek AWTF 

(R001) 
Forest Grove NTS 

(F001A) 
QR(cfs) 185 104 54 

QZOD (25% of QR) (cfs) 46 26 13.5 
QPS (cfs) 39.8 71.8 9.4 

QPS (mgd) 25.7 46.4 6.1 
Max ΔT (°F) 0.25 0.25 0.25 
Max ΔT (°C) 0.14 0.14 0.14 

Allowable Thermal Load 
(106 kcal/d) 

29.2 33.2 7.8 

T (°F) for calculation (TSP) 
(From TMDL) 

64.6 58.5 53.1 

 
Since these limitations are based on a maximum increase of 0.14°C (0.25°F) of the river temperature at 
25% of the 7Q10 river low flow, they are also protective of the new temperature criterion of 0.3°C at 
25% of the 7Q10 river low flow.34  Based on the maximum daily temperature limits of 77°F, and the 

                                                 
33 The waste load allocations in the TMDL are expressed as the amount of heat loading allowed to be transferred to the river.  These values 
do not take into account the mass of the water in the effluent.  The effluent limits are still consistent with the TMDL and result in the same 
allowable change in river temperature (a maximum of 0.25 °F above the system potential temperature). 
34 Since a TMDL for the new temperature criterion has not been approved, the new criterion is implemented through OAR 340-041-0028 
(12)(b)(A).  This rule allows for a human use allowance of no more than 0.3°C above the biological criterion (18°C ) after mixing with 25 
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analyses provided in the updated mixing zone study analyses for CWS’s facilities,  these discharges will 
also be compliant with the established thermal plume provisions.35 
 
Forest Grove Natural Treatment System 
In addition to the existing discharges from the Durham and Rock Creek facilities, the proposed permit 
will allow for the year-around discharge of wastewater from the Forest Grove NTS.  The Forest Grove 
NTS discharges to the Tualatin River upstream of the temperature limited reach.  The 2001 Tualatin 
TMDL includes temperature wasteload allocations for new dischargers (future growth) in Table 10 of 
the TMDL.  The implementation of wasteload allocations for sources upstream of the temperature 
limited reach will ensure that the discharge will not contribute heat to the impaired river reach.  As 
specified in the TMDL, the temperature wasteload allocation for the Forest Grove NTS was calculated 
using the same methodology and equations used above for the Durham and Rock Creek facilities. Actual 
thermal load was calculated using the anticipated effluent temperature from the NTS and average dry 
weather design flow for the NTS.  Analyses were performed to determine the input values for critical 
river flow at the discharge location (54 cfs), critical effluent flow (6.1 MGD) and critical dilution at the 
edge of the mixing zone (5.4:1).  Using these values in the equation, the WLA (in the form of an 
“Allowable Point Source Heat Load”) for the Forest Grove NTS was determined to be 7.8 x 106 
kcal/day.  In order to determine allowable effluent temperatures and flows under this limitation, an 
applicable “maximum daily system potential river temperature” was needed to be established.  The 
TMDL established this value as 53.1°F (Figure 31 of 2001 TMDL).  
 
In addition to meeting the thermal wasteload allocation required by the 2001 Tualatin Subbasin 
temperature TMDL, the Forest Grove summer discharge must meet the existing biological criterion for 
temperature and must also meet the requirements of Oregon’s thermal plume limitation rule.  The 
analyses related to these criteria are presented below. 

 

Forest Grove NTS Biological Criterion and Cold Water Protection 
The biological criterion, to protect salmon and trout rearing and migration use, that applies year-around 
to this reach of river is 18˚C as a 7-day average of the daily maximum temperatures (OAR 340-041-
0028(4)(c)).  DEQ used its Reasonable Potential Analysis for Temperature Spreadsheet to estimate the 
impacts on the river temperatures at the discharge location and to assess compliance with this criterion 
(this spreadsheet is included in Appendix H).  During the critical scenario, the spreadsheet indicates an 
estimated increase in river temperature of 0.4˚C and a maximum river temperature of 17.4˚C (both at the 
edge of the mixing zone). The results of this analysis indicate that the Forest Grove NTS discharge does 
not have a reasonable potential to violate the applicable biologically based criterion.   

Since the river temperature above the point of discharge (estimated at 17˚C 38) is expected to be colder 
than the biologically based criterion (which is 18˚C), the discharge is also not allowed to warm the river 
by more than 0.3˚C above the summer ambient temperature (OAR OAR 340-041-0028(11)(a)).  A 
second spreadsheet (also included in Appendix H) was used to determine that the expected increase is 
0.3˚C, so the provisions of this rule are therefore also met. 

 
Forest Grove NTS Thermal Plumes Criteria 
                                                                                                                                                                         
percent of the river flow (which is more restrictive than the mixing zone flow).  For each of the discharges, thermal load allowed under the new 
rule would be less restrictive than the TMDL WLAs upon which the effluent limitations are based. 
35 Clean Water Services Watershed-based NPDES Permit Renewal Application.  Volume 5:  Ancillary Reports and Plans – Mixing Zone 
Report.  August 2008.  
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In addition to the temperature criteria discussed above, DEQ’s water quality standards also include 
"temperature thermal plume limitations” in OAR 340-041-0053(2)(d).  This rule contains a set of four 
criteria designed to prevent potential adverse impacts that may result from thermal plumes.  Since the 
location in the Tualatin River where the Forest Grove NTS will discharge has no known salmonid 
spawning areas, for first criterion in this rule (related to the protection of spawning habitat) does not 
apply.  The other three criteria in this rule (related to thermal shock, acute impairment and migration 
blockage) are associated with river temperatures of 21˚C or higher.  Since the maximum expected 
discharge from the Forest Grove NTS is 19.1˚C 36, the discharge is expected to meet all of the 
temperature thermal plume limits.   (A spreadsheet analysis for the thermal plume criteria is included in 
Appendix H.) 
 
Temperature Limitations Compliance  
The 2005 permit included a requirement for CWS to revise the Temperature Management Plan (TMP) 
approved by the DEQ to include a number of watershed temperature management elements.  The revised 
TMP also included a Thermal Load Credit Trading Plan (TLCTP) that described the mechanisms for 
which CWS would use water quality credit trading to offset thermal loads.  Provided that CWS 
complied with the schedule and other conditions of the approved TMP, CWS would be considered in 
compliance with the permit and the applicable stream criteria for temperature.  CWS has implemented 
the TMP with success during the current permit term.  
 
The proposed permit also continues the precedent set by the 2005 permit to implement temperature 
management strategies within the Tualatin River watershed.  As described in Section 6.4 above, the 
proposed permit requires CWS to implement a Thermal Load Management Plan that incorporates a 
combination of flow augmentation and riparian planting within the Tualatin River basin to offset 
temperature impacts observed from the treatment facilities.  This Thermal Load Management Plan must 
be approved by the DEQ.  In addition to mitigating for temperature impacts, the facilities must meet the 
thermal plume requirements included in OAR 340-041-0053.   
 
7.2.2.9 Reasonable Potential Analysis for Phosphorous 

Phosphorous is a common constituent of wastewater and is an essential growth-limiting element for 
plant life. Minimizing the amount of phosphorous in effluent discharges from wastewater treatment 
facilities is a key factor in preventing eutrophication of surface waters.  Too much phosphorous in 
receiving waters can speed up eutrophication resulting in excessive growth of algae, depletion of 
dissolved oxygen, production of objectionable odors, and reduction of water transparency due to algae 
growth.  Sources of phosphorous in wastewater include organic sanitary wastes and synthetic detergents. 

The original Tualatin River TMDL for phosphorous was issued in 1988 and updated in 2001.  The 
phosphorous limits in the 2005 permit for the Durham and Rock Creek AWWTFs were established per 
the 2001 TMDL.  The 2001 TMDL for phosphorous was intended to reduce algae blooms in the lower 
(downstream) portion of the Tualatin River (often referred to as the Lower River).  As described in the 
TMDL, the Lower River is considered to be that portion of the Tualatin River downstream of Rood 
Road and the Rock Creek AWWTF.  The Lower River incorporates the discharges of the Durham and 
Rock Creek AWWTFs.  Conversely, the Upper River is the river segment above Rood Road and 
incorporates the discharges from the Hillsboro and Forest Grove WWTFs.  

                                                 
36 From CWS Application Supplemental Report: Dry Season Discharge from the Forest Grove and Hillsboro Wastewater Treatment Facilities 
through a Natural Treatment System, Clean Water Services, October 2013 
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When the 2001 TMDLs were approved, only the Durham and Rock Creek AWWTFs were discharging 
on a year-round basis while the Hillsboro and Forest Grove WWTFs were not discharging during 
summer months.  In summer, raw sewage from the Hillsboro and Forest Grove WWTFs were (and still 
are) being conveyed to the Rock Creek AWWTF for treatment and discharge into the Lower River. At 
the time of the 2005 permit, the Forest Grove and Hillsboro WWTFs were not provided limits for 
phosphorous since they were not discharging during the summer period. 

In 2012, the DEQ approved an Amendment to the 2001 Tualatin TMDL which provided WLAs for 
phosphorous for the summer discharges at the Forest Grove and Hillsboro WWTFs. The 2012 
Amendment also facilitated phosphorous trading between the Forest Grove and Hillsboro WWTFs with 
the Rock Creek AWWTF.  The 2012 Amendment establishes WLAs in the form of a bubble allocation 
amongst the three facilities to ensure that phosphorous limits in the Lower River are met, while 
providing operational flexibility for CWS.  The bubble allocation essentially places a ceiling on the 
allowable discharge load from these three facilities. In short, the 2012 Amendment changed the 
discharge locations where portions of that load may be delivered to the Tualatin River37.   

Under the proposed permit, phosphorus in the Durham AWWTF effluent is limited to a monthly median 
of 0.11 mg/L while the limit for the Rock Creek AWWTF is a monthly median of 0.10 mg/L.  These 
limits are consistent with the 2005 permit and the assumptions and requirements of the 2001 TMDL38 
and the 2012 Amendment.   
 
 The effluent limit for phosphorus at the Forest Grove facility is based on the available loading capacity 
in the Tualatin River below the Rock Creek AWWTF. All of the total phosphorous WLAs for the CWS 
facilities are listed on Table 2-13 (page 50) in Section 2.11(Waste Load Allocations) of the Tualatin 
Subbasin TMDL – Chapter 2:  pH and Chlorophyll a (Total Phosphorous) TMDL Amendment.  The 
TMDL allows a bubble load for the Forest Grove, Hillsboro and Rock Creek WWTFs which must not 
exceed 66.1 pounds per day as a seasonal median value.  The allocation also includes a daily limit of 
232 pounds per day and an average monthly limit of 81.6 pounds per day. While the TMDL also 
includes phosphorus WLAs in the form of daily maximum effluent concentrations, the TMDL explicitly 
states that daily limits are not required to be included in the permit.  In particular, the following sentence 
directly precedes Table 2-13 in the TMDL:   “While equivalent daily targets have been added to this 
amendment, the renewed watershed NPDES permit will likely be based on the monthly or seasonal 
targets.”  As such, DEQ has included an average monthly limit and a seasonal median limit for the 
Forest Grove WWTF.  DEQ considers the phosphorus limits included in the permit renewal to be fully 
consistent with the assumptions and requirements of the TMDL. 
 
The actual monthly TP limit for Forest Grove will be determined by subtracting the calculated monthly 
median total phosphorous mass load from Rock Creek from the 81.6 lbs/day average monthly limit 
bubble load.  This is indicated by the equation in Table A7 of the permit for F001A as:  81.6 lbs/day – 
(calculated monthly median total phosphorous mass load from R001 [lbs/day]).   The calculation of the 
monthly median total phosphorous mass load from R001 will be in accordance with the formula 
presented at the bottom of Table 2-13 of the TMDL.  In addition, the actual seasonal median TP limit for 
Forest Grove will be determined in a similar manner to the monthly median limit by subtracting the 

                                                 
37 Tualatin Subbasin TMDL – Chapter 2: pH and Chlorophyll a (Total Phosphorus)  TMDL Amendment.  Section 2.11 Wasteload Allocations – 
Table 2-13, Page 50 Oregon Department of Environmental Quality. August 2012.   
38 The TMDL contains an error in Table 50 for the Rock Creek WWTF wasteload allocation.   The value was erroneously given as 0.08 mg/L.  
The actual value, following the assumptions, methodologies and data given in the TMDL (including Appendix C-5) is 0.10 mg/L.  This was 
corrected in the 2012 TMDL Amendment. 
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calculated seasonal median total phosphorous mass load from Rock Creek from the 66.1 lbs/day average 
seasonal limit bubble load.  This is also indicated by an equation at the bottom of Table A7 for F001A. 
     
Consistent with the TMDL, phosphorous is not limited year round and a phosphorus control period 
extending from May 1 through October 15 is specified for the Durham AWWTF, and May 1 through 
September 30 for the Rock Creek and Forest Grove facilities.  
 
7.2.2.10 Reasonable Potential Analysis for Ammonia 

Ammonia is a substance normally found in wastewater.  The wastewater treatment processes, 
particularly aeration and biological treatment, can convert (oxidize) a large portion to nitrate and nitrite, 
but the treated effluent still contains some ammonia. After discharge, continued ammonia oxidation 
removes DO from the receiving stream. Un-oxidized ammonia is also a toxic agent to aquatic life and 
may have to be limited to prevent in-stream toxicity. Ammonia toxicity varies with pH, alkalinity and 
temperature of the effluent and receiving water. 

For the Durham, Rock Creek and Forest Grove facilities, the instream water quality criteria were 
calculated and an ammonia toxicity reasonable potential analysis was conducted for the dry season (June 
through October), a wet season (November through April) and a process transition period (May).  The 
transition period is to address the challenges of modeling the facility as it transitions its nitrification 
processes from wet to dry season configurations.  During the wet season, there are highly variable 
stream and effluent flow rates so a series of RPA analyses were performed reflecting a variety of stream 
flow conditions and the corresponding dilution values and water quality information.  The dilution 
values used for the ammonia toxicity reasonable potential analyses and effluent limit derivations are 
discussed in Section 5.4 of this report and are presented in Appendix I.  For the Hillsboro facility, the 
same analysis was conducted for the discharge period of November through April. 

Based upon the analysis, reasonable potential to exceed water quality criteria was found for each of the 
four AWWTFs.  Because these effluent limits will result in significant operational and/or infrastructural 
changes making prediction of the effluent characteristics difficult, a default coefficient of variation (0.6) 
was used in the analysis to derive the final effluent limits.  Clean Water Services will also be directed in 
the proposed permit to conduct additional monitoring and analysis of their wet weather outfall for the 
Hillsboro WWTF to improve the existing mixing zone analyses.  The study will be used by the DEQ to 
refine the analysis for the Hillsboro facility’s eastern outfall (Outfall H001B).  Additionally, the study 
will be paired with newly collected effluent characterization data reflecting implementation of any 
operational and/or infrastructural changes, and an updated RPA analysis reflecting calculated 
coefficients of variation will be conducted for all four facilities. The DEQ has the option to re-open the 
permit and revise the effluent limits based upon “new information”.  The proposed permit contains 
effluent limitations for ammonia toxicity as described in Table 19 below. 

Additionally, CWS may not discharge from the secondary wet weather outfalls for the Durham (D003) 
and Forest Grove (F001B) facilities for a period greater than 14 consecutive days.  For the Rock Creek 
secondary outfall (R003), CWS may only discharge when the capacity of the primary outfall (R001) is 
exceeded.  To ensure compliance with the state’s Statewide Narrative Criteria (OAR 340-041-0007(1)) 
to operate the facilities to ensure the highest and best practicable treatment of wastes and maintain 
dissolved oxygen and overall water quality at the highest possible levels, CWS is directed to submit to 
the DEQ a plan for operating their facilities to the highest and best practicable treatment.  This plan must 
describe the annual ammonia treatment for each facility.  The plan needs to be submitted for approval to 
the DEQ within 90 days of permit issuance and, upon DEQ approval, be implemented as described.  
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Table 19:  Summary of Water Quality Based Effluent Limits for Ammonia Toxicity 

Facility Outfall Time period Stream Flow* Max Daily Monthly Avg. 

   cfs Mg/l Mg/l 
Durham D001 June thru October 

 
15.0 6.3 

Durham D001 May <500 cfs 18.4 7.7 
Durham D001 May >500 cfs 39.5 16.6 
Durham D001 November thru April < 500 cfs 20.3 8.5 
Durham D001 November thru April >500 to 1000 cfs 34.2 14.3 
Durham D001 November thru April >1000 cfs 55.5 23.3 

 Rock Creek R001 June thru October 
 

7.5 3.1 
Rock Creek R001 May <500 cfs 10.6 4.4 
Rock Creek R001 May >500 cfs 29.6 12.4 
Rock Creek R001 November thru April  < 500 cfs 11.5 4.8 
Rock Creek R001 November thru April >500 to 1000 cfs 23.2 11.0 
Rock Creek R001 November thru April  > 1000 cfs 38.6 16.2 

    Forest Grove F001A June thru October 
 

31.6 15.7 
Forest Grove F001A May <500 cfs 35.5 17.7 

     Hillsboro H001B November thru April  < 1000 cfs 50.4 25.1 
*Flow as measured at the Farmington Gauge in cubic feet per second (cfs). 

 
The proposed permit also contains additional effluent limitations for the Durham and Rock Creek 
AWWTFs designed to protect the levels of dissolved oxygen in the receiving water body.  These are 
similar to the existing 2005 permit and consistent with the assumptions and requirements of the WLAs 
in the 2001Tualatin TMDL and 2012 Amendment.  The 2005 permit included the 2001 ammonia WLA 
both in the form of a “bubble” allocation that allowed trading amongst the two facilities that discharged 
during the summer as well as individual load limits for each discharge location.  These limits are 
designed to address potential impacts on DO within the river.  

The permit renewal now includes limitations for the summer discharges at the Forest Grove WWTF. 
Similar to the phosphorous limitation, the DEQ approved a 2012 Amendment to the 2001 Tualatin 
TMDL which provided WLAs for ammonia for the summer discharges at the Forest Grove and 
Hillsboro WWTFs.  The 2012 Amendment included a modification to the bubble allocation in the 2005 
permit by allowing the transfer of some of the ammonia load to the Forest Grove and Hillsboro WWTFs 
to accommodate summer discharges at these locations.  This is reflected in the permit renewal where the 
Rock Creek AWWTF and Forest Grove WWTF ammonia limits are bubbled into a single limit. The 
2012 Amendment did not alter the quantity of ammonia load delivered to the Tualatin River - it simply 
changed the discharge locations where portions of that load may be delivered to the Tualatin River. 
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Most importantly, the 2012 TMDL amendment maintains the same limits on the quantity of ammonia 
being discharged to the Lower River where dissolved oxygen problems have historically occurred 39. 

As with the 2005 permit, the proposed DO ammonia limitations are expressed as a weekly median load 
in pounds per day as calculated from a weekly median Tualatin River flow (as measured at the 
Farmington gauge), and an ammonia concentration value that varies by month and according to the 
results of in-river dissolved oxygen monitoring.  The calculation of ammonia limits are reproduced 
below in Table 20.  

The calculation is included in the 2001 TMDL and confirmed in the 2012 Amendment 40. As allowed by 
the TMDL, these weekly values are 1.3 times greater than the monthly values given in the TMDL.  As 
shown in Table 20 below, the ammonia concentration values used in the calculation of the maximum 
permitted load are expressed in two “Tiers” and the trigger for moving between the two tiers is the 
actual measured Tualatin River DO concentration.  This is consistent with the TMDL in setting more 
restrictive effluent limits at times where the DO levels have the potential to fall below the values set by 
the water quality standards.  The trigger for setting the more restrictive ammonia effluent limitations 
includes margins of safety.  

As described in the TMDL, the in-river DO trigger for moving between Tier 1 and Tier 2 is based on the 
results of a statistical analysis of hourly DO monitoring data.  It was found that the mean DO of the 
previous calendar week was the best predictor of an exceedance of water quality standards, and was 
therefore chosen as the appropriate predictor variable.  The 6.7 mg/L DO concentration was selected 
through a process of testing a series of values, and selecting a value that reduced the overall error rates 
of the prediction.  The applicability of this trigger value was then checked using the historic data.  The 
prediction based on the mean DO concentration of the previous week and the actual outcomes were 
statistically analyzed.  In addition, each instance of a false negative error (failing to predict a water 
quality violation that actually occurred) was examined to determine if any unusual circumstances had 
occurred.  

Table 20:  Calculations of Ammonia Limit for Dissolved Oxygen 

Outfall Number Parameter Weekly Median Load Limit (lb/day) 

D001 & R001 + 
F001A  

Ammonia – N 
(NH3-N) 

Weekly Median Ammonia Load Limit = (Farmington  Flow) × 
(Concentration Variable) × (5.39) lb/day, where: 

Farmington Flow is the previous calendar weekly consecutive-
day median of the daily mean flow at the Farmington gauge in 
cfs, and  

Concentration Variable is NH3-N in mg/L during the applicable 
period as follows: 

Concentration Variable (NH3-N, mg/L)   
(The applicable tier is based on the in-stream dissolved oxygen 

concentration described below) 
Applicable Time Period 

                                                 
39 Tualatin Subbasin TMDL – Chapter 3:  Amendment to 2001 Waste Load Allocations for Ammonia Under 2001 Dissolved Oxygen TMDL for 
the Tualatin Basin.   Oregon Department of Environmental Quality.  August 2012.  
40 Tualatin Subbasin TMDL – Appendix 2-A Tualatin River Total Maximum Daily Loads:  Total Phosphorus and Dissolved Oxygen Analysis for 
the Upper River Final Report.  Page 3-2. Oregon Department of Environmental Quality.  August 2012.  
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Tier 1 Tier 2 

1.4 1.4 May and June 

1.4 0.8 July 

1.4 0.3 August 

0.8 0.21 September through November 15 
 

The Tier 1 concentration variable is in effect for any week during the applicable period unless the 
following conditions occur, in which case the Tier 2 concentration variable is in effect.  As specified in 
the permit, these conditions include:  

• For Rock Creek AWWTF and Forest Grove WWTF:  Either the weekly mean of the daily mean 
DO concentrations, with no credit for supersaturation, at RM 24.5 (Neals), for the previous week 
is less than 6.7 mg/L or the weekly mean of the daily mean DO concentrations, with no credit for 
supersaturation, at RM 3.4 (Oswego Dam), for the previous week is less than 6.7 mg/L. 

• For Durham AWWTF:  The weekly mean of the daily mean DO concentrations at RM 3.4 
(Oswego Dam), with no credit for supersaturation, for the previous week is less than 6.7 mg/L.  

The Tier 1 ammonia concentration values were chosen as the values that were in effect for the previous 
time period.  This provides a maximum limit that steps down through the summer. The Tier 2 ammonia 
concentration values are based on the design concentration variables from the TMDL, but adjusted to 
weekly values as explained above.   

In addition to the permit limits, CWS has, for the past several years, implemented operational control 
measures at all four facilities to ensure that its discharges have no reasonable potential to cause or 
contribute to exceedances of the ammonia standards outside of the assigned mixing zones.  These 
operational control measures are also intended to meet permit limits.  During the summer, by providing 
nitrification, the discharging plants remove ammonia in order to achieve oxygen demand limits in the 
2001 Tualatin TMDL. During the winter, the operational controls assign some portion of the plants’ 
parallel treatment processes to be operated in the nitrification mode.  The operational controls allow the 
plants to modify the level of nitrogen removal based on river flow.  These flow-based operational 
procedures have proven effective in achieving both ammonia removal and providing capacity to provide 
a high level of conventional treatment at all treatment plant flow levels. 
 
The incremental ammonia control levels were developed by determining the effluent concentration of 
ammonia that does not result in reasonable potential using the DEQ RPA spreadsheet for a range of river 
flows.  Available dilution was determined using mixing zone studies and mixing zone models for a 
range of river and specific plant design flows.  Background ammonia concentrations were derived from 
CWS’s extensive monitoring program.  The result was a series of ammonia concentration targets that 
correspond to river flow intervals.  Treatment plant operators would utilize these targets as part of an 
operational strategy to ensure that the appropriate level of nitrification is maintained. In general, the 
District’s operational strategy will result in ammonia discharge levels that average about 2 to 3 mg/l 
below levels that could cause reasonable potential. 
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CWS is currently conducting in-stream monitoring of DO in accordance with the United States 
Geological Survey (USGS) procedures41 and an agreement with the USGS. The permit is not proposing 
any changes to these procedures.   

 
7.2.2.11 Reasonable Potential Analysis for Chlorine 

CWS uses chlorine at the Durham and Rock Creek AWWTFs to disinfect effluent to comply with the 
waste discharge limitations.  Chlorine is a known toxic substance and ambient water quality criteria have 
been adopted for total residual chlorine under Oregon Administrative Rules. CWS uses sodium bisulfite 
to dechlorinate the effluent prior to discharge to reduce potential toxic effects on the receiving stream 
and meet permit limits. 

According to OAR 340-041, Table 30, chlorine concentrations of 11 µg/L (or 0.011 mg/L) can result in 
chronic toxicity in fresh water while 19 µg/L (or 0.019 mg/L) can result in acute chlorine toxicity in 
freshwater.  
 
For each outfall at the Durham and Rock Creek AWWTFs, compliance with acute toxicity criteria is 
required at the edge of the ZID and compliance with chronic toxicity criteria is required at the edge of 
the RMZ.  

The current (2005) permit does not require CWS to monitor for TRC at its facilities (compliance with 
the chlorine limit is determined by the demonstration of a positive bisulfate residual), so no TRC 
effluent data are available.42  Because of this lack of data, it is assumed that TRC is present in the 
effluent of the two facilities at levels that would result in a reasonable potential to exceed ambient water 
quality criteria and TRC effluent limits are needed.  Water quality based effluent limits (WQBELS) have 
been developed for TRC using the spreadsheets presented in Appendix H.   The calculated TRC limits 
for the Durham AWWTF are 0.049 mg/L as a maximum daily limit (MDL) and 0.019 mg/L as an 
average monthly limit (AML).  The calculated TRC WQBELS for the Rock Creek AWWTF are 0.025 
mg/L as a maximum daily limit (MDL) and 0.009 mg/L as an average monthly limit (AML).  In Section 
7.3.1.h. of this report, these limits are compared with the existing limits and final proposed limits for 
TRC are derived. 
 

7.2.2.12 Reasonable Potential Analysis for Other Toxic Pollutants 

As previously discussed, CWS is required to test their effluent to determine if it contains specific toxic 
substances at levels sufficient to cause toxicity to aquatic organisms or to impact human health.  An 
RPA was conducted based on the results of this monitoring. The flows and dilutions used in the analysis 
are presented in Table 6 in Section 5.4.  The breadth of the pollutant parameters analyzed was limited by 
the monitoring requirements of the current permit.  The proposed permit contains a comprehensive list 
of monitoring requirements.  In addition to the RPAs performed for the primary outfalls at the Rock 
Creek and Durham AWWTFs, aquatic toxicity RPAs were performed for the two wet weather outfalls 

                                                 
41 Guidelines and Standard Procedures for Continuous Water-Quality Monitors: Site Selection, Field Operation, Calibration, Record 
Computation, and Reporting, 2000:  U. S. Geological Survey Water Resources Investigations Report -4252, 53 p.  
http://water.gove/pubs/wri/wri004252/  
42 The proposed permit includes requirements to monitor for total residual chlorine. 
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for high flow (near flood) events.   A summary discussion on the results of the RPA relative to toxics 
metals and organics is presented below:  

Metals - The RPA analysis was conducted on all four of CWS’ facilities for priority pollutant metals for 
both the aquatic life and human health criteria.  As previously stated, the RPA used effluent and Tualatin 
River data from January 2004 to March 2015.  However, the Hillsboro WWTF analyses used effluent 
data from January 2009 to March 2015 for silver since CWS has successfully implemented an outreach 
program since the early 2000s to reduce the concentration of silver that was historically detected in the 
effluent of the Hillsboro WWTF.  This data set was considered to be more representative of the current 
concentrations of silver within the facility effluent.  As noted in Section 5.3, the Tualatin River is 
included in the 2010 303(d) list as being water quality limited for iron.  Effluent iron levels at all four 
WWTFs are well below the aquatic life water quality standard of 1 mg/L and therefore do not have 
reasonable potential (refer to the aquatic life RPA spreadsheets for the WWTFs).  The net impact of the 
discharge should be to reduce overall iron concentrations in the effluent dominated water body. 
 
The RPA is generally a two-step process where the monitoring information is first evaluated for each 
applicable pollutant parameter to determine if there is the potential for the corresponding criterion to be 
exceeded at the end-of-pipe.  Amongst the four CWS facilities, the RPA identified copper, silver, 
selenium, mercury, and dissolved nickel as potential pollutants of concern at the end-of-pipe discharge. 
 
In the second step of the analysis for each identified pollutant of concern, the ambient river conditions 
are evaluated using available ambient monitoring data and in-stream dilution values.   When the ambient 
concentration and dilution values were entered into the analysis, the completed RPA indicated that there 
was “no reasonable potential” for the identified pollutants of concern to cause aquatic toxicity at the 
edge of mixing zones or zones of initial dilution. For all four of the CWS WWTFs, the human health 
RPA analysis showed no reasonable potential at the end-of-pipe for any of the priority pollutant metals. 
43  
 
Priority Pollutant Organics - CWS conducts monitoring for priority pollutant metals and organics in 
accordance with the frequency and methodology specified in its current watershed-based NPDES 
permit.  With regards to the priority pollutant organics, CWS has conducted limited testing using the 
DEQ specified QLs for more than 90 pollutants.  Most pollutants were not detected at the DEQ specified 
quantitation levels (QLs); however, some pollutants were detected at low levels in the effluent, but were 
either below water quality criteria or did not have applicable water quality criteria.   
 
The monitoring detected three pollutants: bis (2-ethylhexyl) phthalate (BEHP) at the Rock Creek, 
Durham and Forest Grove facilities, and trihalomethanes (THMs) in the form of chlorodibromomethane 
and bromodichloromethane at the Rock Creek and Durham AWWTFs.  Limited data is available for 
these pollutants.  DEQ is requiring further characterization of these pollutants during the new permit 
cycle.  Following the additional characterization, DEQ will conduct a reasonable potential analysis and 
may re-open the permit to include effluent limits if appropriate.  
 
7.2.2.13 Reasonable Potential Analysis for Mercury 

Oregon’s water quality criterion for mercury is expressed in terms of a fish tissue concentration rather 
than a water column concentration.  Because of this, DEQ’s approach to performing the Reasonable 

                                                 
43Clean Water Services Memorandum on Reasonable Potential Analysis Summary.  April 28, 2015.  
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Potential Analysis for mercury is different than that for other parameters.  This approach is described in 
an Internal Management Directive (IMD) entitled “Implementation of Methylmercury in NPDES 
Permits”.  It can be found at: http://www.deq.state.or.us/wq/pubs/imds/IMDmethylmercuryCriterion.pdf 

According to the IMD, “Any facility contributing significant and consistent concentrations of total 
mercury to the receiving water body is considered to have the reasonable potential to exceed the water 
quality criterion unless a site-specific survey determines otherwise.”  Consistent with this, when 
mercury is detected in treated effluent on a consistent basis, the permit needs to contain a WQBEL that 
consists of a Mercury Minimization Plan (MMP), continuing effluent monitoring and antidegradation 
provisions.  

A review of monitoring data submitted by Clean Water Services indicates that total mercury is present in 
the discharge and, therefore, there is a reasonable potential to cause or contribute to the exceedance of 
the water quality standard.  Accordingly Clean Water Services will be required to: 

• Develop and implement an MMP (Mercury Minimization Plan) tailored to the facility’s potential to 
discharge mercury.  

• Include in the plan ongoing monitoring of total or methyl mercury in the effluent using a sufficiently 
sensitive EPA-approved method to enable evaluation of the effectiveness and implementation of the 
MMP. 

In the interest of streamlining the permit development process, CWS has proactively prepared an MMP 
that has been reviewed by the DEQ and was part of the public notice process for this permit renewal. 
Key elements of the MMP include the following: 
 

• Identification and evaluation of current and potential mercury (both MeHg and total) sources. 
• Identification and evaluations of conditions (i.e., anaerobic conditions) that contribute to the 

methylation of elemental mercury in the collection and treatment systems. 
• Identification of both large industrial sources and other commercial or residential sources that 

could contribute significant mercury loads to the CWS facilities. 
• Monitoring to confirm current or potential sources of mercury (Monitoring Plan). 
• Identification of potential methods for reducing or eliminating mercury, including requiring 

BMPs or assigning limits to potential industrial and commercial sources of mercury to a 
collection system, material substitution, material recovery, spill control and collection, waste 
recycling, process modifications, housekeeping and laboratory use and disposal practices, and 
public education (Action Plan). 

• Identification of potential methods for reducing or eliminating conditions that contribute to the 
methylation of elemental mercury (Action Plan). 

• Ongoing monitoring of effluent to enable evaluation of the effectiveness and implementation of 
the MMP. 

 
CWS has taken early action to reduce mercury levels in its service area.  In many ways, CWS has 
already been implementing a MMP since the late 1990’s and the early actions taken by CWS are 
summarized in the MMP.  CWS proposes to continue to implement these actions and proposes 
additional actions to further reduce mercury in the environment.  Once the MMP has been subject to 
public notice and approved by DEQ, CWS will begin the implementation of the plan.  During the permit 
term, if it is determined that the MMP is not effective or if a water column translation of the fish tissue 
criterion is developed, DEQ may reopen the permit to modify the permit conditions and potentially add 
a numeric effluent limit.  

http://www.deq.state.or.us/wq/pubs/imds/IMDmethylmercuryCriterion.pdf
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7.3 Schedule A - Waste Discharge Controls and Limitations for Watershed Activities 

The proposed permit limits for all four CWS facilities are included in Tables A1-A11 of Schedule A of 
the permit.  These permit limits are the result of the analyses described in Section 7.2. Schedule A of the 
permit also lists conditions relating to regulatory mixing zones, groundwater protection, use of recycled 
water and biosolids.   

Relative to treated wastewater effluent limitations, Schedule A authorizes discharges from multiple 
outfalls associated with each of CWS’s four treatment facilities including:  Durham 001 and 003 
(Outfalls D001 and D003), Rock Creek 001 and 003 (Outfalls R001 and R003), Hillsboro 001A and 
001B (Outfalls H001A and H001B) and Forest Grove 001A and 001B (Outfalls F001A and 001B).  The 
discharges from these outfalls have seasonal variation and the permit indicates effluent limits from each 
outfall during low and high river flow conditions. The numeric limits for major sections of Schedule A 
are reproduced and discussed in the following sections. 

7.3.1 Discussion of Permit Limits in Tables A1-A13 

The limits presented in Tables A1-A11 of Schedule A of the permit are discussed below in the following 
order:  

a. CBOD5 and TSS Concentrations, Mass Load and Percent Removal Limits  
b. Phosphorous 
c. Ammonia 
d. Temperature 
e. Bacteria 
f. pH 
g. Total Residual Chlorine 
h. Dissolved Oxygen 

 

Discussion of permit limits and requirements pertaining to the regulatory mixing zones, groundwater 
protection, use of recycled water, biosolids, and chlorine usage follow the discussions of individual 
permit limits in Section 7.3.2.    

  

a. CBOD5 and TSS Concentration and Mass Load and Percent Removal Limits 
The development of water quality-based concentration and mass limits for CBOD5and TSS for each 
CWS facility was described in Section 7.2.1.  As explained, these are WQBELs adjusted for the fact that 
CWS has advanced secondary and tertiary treatment systems that qualify for adjustments to the federal 
secondary treatment standards.  Section 7.2.1 also describes the proposed increases in the monthly, 
weekly and daily maximum mass load limitations for CBOD5 and TSS (primarily at the Durham and Rock 
Creek AWWTFs) that received approval in 2012 from the Oregon EQC.  An anti-degradation analysis for 
the proposed mass load increase was conducted which indicated there would be no lowering of water 
quality within the Tualatin River as a result of the increases. 

In general, the proposed CBOD5 and TSS monthly and weekly concentration limits are either the same or 
slightly more stringent than those presented in the existing permit.  In addition, these concentrations are 
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either more stringent than or are equivalent to the minimum design criteria for TSS and CBOD5 specified in 
OAR Chapter 340, Division 41. 

The permit also includes “bubbled” mass limitations for TSS between the four CWS facilities in 
recognition that the discharge of these pollutants has an aggregate effect on the Tualatin River.  This 
“bubbled” mass limitation is based upon the sum of the individual TSS mass limits for the four facilities 
into a collective mass limit and is consistent with Tualatin River TMDL.   

Proposed monthly and weekly average concentration limits for CBOD5 and TSS and monthly, weekly 
and daily mass limits are shown in Tables A1 through A3 of the permit and are reproduced in Tables 
21through 23 below. The tables also specify limits amongst the four CWS facilities during periods of 
low and high river flows, and when there is discharge from the Forest Grove WWTF through the NTS. 
The permit also defines the low and high river flow periods as presented below:   

Low River Flow Periods (for Durham and Rock Creek AWWTFs) 

Low river flow period limitations begins the earlier of 1) the first day after April 30 when the seven-
consecutive-day median of daily mean river flow at the Farmington gauge is less than 250 cubic feet per 
section (cfs) or 2) July 1.  During this time period, CWS must comply with the limits in the following 
tables: 

Table 21: Low River Flow CBOD5 and TSS Limits if only Durham and Rock Creek AWWTFs 
Discharge 

 

Outfall Number Parameter 

Average Effluent 
Concentrations 

(mg/L) 
Monthly 
Average4 

(lbs/day) 

Weekly 
Average5 

(lbs/day) 

Daily 
Maximum6 

(lbs) Monthly4 Weekly5 

D001 
 

CBOD5  5 8 9501 14001 19001 

TSS 5 8 64002 15,0002 N/A 
R001 
  

CBOD5 8 11 17503 26003 35003 

TSS 8 11 13,000 

 
30,000 N/A 

1 CBOD5 limits based on ADWF of 25.7 MGD (Table A6 of permit) and effluent concentration of 4.4 mg/l per 2012 Mass Load increase. 
2 TSS Monthly Average Limit and Weekly Average Limit for each facility based on federal secondary treatment standards.  
3 CBOD5 limits based on ADWF of 52.7 MGD (Table A6 of permit) and effluent concentration of 4.0 mg/l per 2012 Mass Load increase.  
4 The monthly average limitations apply the first full month after the beginning of the low river flow period. 
5 The weekly average limitations apply the first full week after the beginning of the low river flow period. 
6 The daily maximum limitations apply the first day after the beginning of the low river flow period. 
 
 

Table 22: Low River Flow CBOD5 and TSS Limits when Durham AWWTF and Rock Creek 
AWWTF Discharge; and Hillsboro WWTF and Forest Grove WWTF (through the Forest Grove 

NTS) also Discharge 
 

Outfall Number Parameter 

Average Effluent 
Concentrations 

(mg/L) 
Monthly 
Average5 

(lbs/day) 

Weekly 
Average6 

(lbs/day) 

Daily 
Maximum7 

(lbs) Monthly5 Weekly6 

D001 CBOD5  5 8 9501 14001 19001 
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TSS 5 8 64002 15,0002 N/A 
R001 CBOD5 8 11 15503 23003 31003 

TSS 8 11 12,000 26,000 N/A 
F001A 
 

CBOD5 10 15 5004 7904 11004 

TSS 10 15 1600 3500 N/A 
1 CBOD5 limits based on ADWF of 25.7 MGD (Table A6) and effluent concentration of 4.4 mg/l per 2012 Mass Load increase. 
2 TSS Monthly Average Limit and Weekly Average Limit for each facility based on federal secondary treatment standards. 
3 CBOD5 limits based on ADWF of 46.4 MGD (Table A6) and effluent concentration of 4.0 mg/l per 2012 Mass Load increase. 
4 CBOD5 limits based on ADWF in Table A6 of the permit.   
5 The monthly average limitations apply the first full month after the beginning of the low river flow period. 
6 The weekly average limitations apply the first full week after the beginning of the low river flow period. 
7 The daily maximum limitations apply the first day after the beginning of the low river flow period. 
 
 
High River Flow Periods (all facilities)  

The high river flow period begins the earlier of 1) the first day after September 30 when the seven-
consecutive-day median of daily mean flow at the Farmington gauge is at least 350 cfs or 2) November 
15.  During this time period, CWS must comply with the limits in the following table:  

 
Table 23: High River Flow CBOD5 and TSS Limitations 

 

Outfall Number Parameter 

Average Effluent 
Concentrations 

(mg/L) 
Monthly 
Average3 
(lbs/day) 

Weekly 
Average4 
(lbs/day) 

Daily 
Maximum5 

(lbs) Monthly3 Weekly4 

D001& D003  CBOD5  10 15 35001 53001 
70001 

TSS 10 15 11,0002 24,0002 N/A 
R001& R003  CBOD5  15 25 8600 13,000 17,000 

TSS 20 30 17,000 39,000 N/A 
H001A & H001B  CBOD5  15 25 1000 1500 2000 

TSS 20 30 2000 4400 N/A 
F001A & F001B  CBOD5  15 25 1000 1500 2000 

TSS 20 30 2000 4400 N/A 
1 CBOD5 limits based on AWWF flows in Table A6 of the permit.  
2 TSS Monthly Average Limit and Weekly Average Limits for each facility based on federal secondary treatment standards. 
3 The monthly average limitations apply the first full month after the beginning of the high river flow period. 
4 The weekly average limitations apply the first full week after the beginning of the high river flow period. 
5 The daily maximum limitations apply the first day after the beginning of the high river flow period. 
 
The permit also includes “bubbled” mass limitations for TSS between the four CWS facilities in 
recognition that the discharge of these pollutants has an aggregate effect on the Tualatin River.  This 
“bubbled” mass limitation is based upon the Tualatin River TMDL.  Total suspended solids bubbled 
mass loadings for all four facilities during low and high river flow conditions are presented in Tables A4 
and A5 of Schedule A of the permit as reproduced below. The permit will require each facility to meet 
the TSS concentrations and load limits presented in Tables 21-23 above and with the bubbled TSS mass 
load limitations presented below. 
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Table 24: Bubbled TSS Mass Limitations During Low River Flow Period 

TSS Bubble 
Load 

Durham and Rock Creek AWWTFs 
Discharging 

Durham and Rock Creek AWWTFs, and 
Forest Grove Natural Treatment System 

Discharging  
Monthly 
average 
(lbs/day) 

Weekly 
average 
(lbs/day) 

Daily 
maximum 

(lbs) 

Monthly 
Average 
(lbs/day) 

Weekly 
Average 
(lbs/day) 

Daily 
Maximum 

(lbs) 

2700  4000 5400 3000 4500 6100 

 
 
Table 25: Bubbled TSS Mass Limitations During High River Flow Period 

TSS Bubble 
Load 

High River Flow Period for all Facilities  
Monthly 
Average 
(lbs/day) 

Weekly 
Average 
(lbs/day) 

Daily 
Maximum 

(lbs) 

17,000 26,000 35,000 

 
 
Each CWS facility has strict concentration limits for CBOD5 and TSS to provide assurance of effluent 
quality. In addition, each facility is still required under the new permit to meet a minimum of 85% 
removal efficiency for both CBOD5 and TSS as these pollutants pass through their treatment processes.  
The removal efficiency limit is presented in Table A11 (Limits for Additional Parameters) in the permit.  
The derivation of this removal efficiency limit is consistent with 40 CFR Part 133 for any type of 
activated sludge system.  An examination of the DMR data during the current permit term indicates that 
CWS should be able to consistently meet the 85% removal efficiency limit with the current facilities.   
 
b. Phosphorous 

 
As described in Section 7.2.2.9, the limits for phosphorous are considered WQBELs. As indicted in 
Table A7 of the permit (as reproduced in Table 26 below), phosphorus in the Durham AWWTF effluent 
is limited to a monthly median of 0.11 mg/L while the limit for the Rock Creek AWWTF is a monthly 
median of 0.10 mg/L.  These limits are consistent with the assumptions and requirements of the 
TMDL44.  The effluent limit for phosphorus at the Forest Grove facility include a monthly median (81.6 
lbs./day) and season median limit (66.1 lbs/day) based on the available loading capacity in the Tualatin 
River below the Rock Creek AWWTF (minus the corresponding  mass loads from the Rock Creek 
AWWTF.  As detailed in the TMDL, phosphorous is not limited year round and the phosphorus control 
period is specified below for the Durham, Rock Creek and Forest Grove facilities.   The phosphorus 
limits and applicable time periods specified in the table below are consistent with the 2012 Amendment 
to the 2001 Tualatin TMDL. 

                                                 
44 The TMDL contains an error in Table 50 for the Rock Creek WWTF wasteload allocation.   The value was erroneously given as 0.08 mg/L.  
The actual value, following the assumptions, methodologies and data given in the TMDL (including Appendix C-5) is 0.10 mg/L. 
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Table 26:  Phosphorous Limitations 
 

 
 

 
c. Ammonia 

 
As described in Section 7.2.2.10, the permit contains new effluent limitations for ammonia toxicity for 
all four of CWS’s wastewater treatment plants (see Table 27 below).  These limitations are considered to 
be WQBELs.  To address the complexities of a highly variable wastewater treatment system (four 
interconnected, load sharing plants) discharging to a water body that itself is highly variable (flows of 
140 to over 14,000 cfs) it was necessary to perform a series of reasonable potential analyses that looked 
at each facility in terms of seasonality, operational condition and flow rates of the receiving waterbody.  
This analysis is ultimately reflected in the seasonal, flow-based WQBELs.   

Historically, Outfall R003 at the Rock Creek facility has primarily been used as a wet weather outfall for 
extreme weather events although a maintenance flow of 1 MGD has been discharged year round to 
prevent back flow and septic conditions.  CWS has agreed to discontinue this practice. 

Based upon engineering estimates provided by CWS, it is anticipated that operational and/or 
infrastructural changes will be required to consistently meet the new limits and the requirement to 
operation nitrification year-round.  Accordingly, it is difficult to characterize the anticipated effluent 
using data reflecting past operational conditions.  The WQBELs were calculated using a default 
coefficient of variation.  The purpose of this variable is to reflect the variability of the pollutant 
concentration in the effluent and is factored in when determining how conservative an effluent limit has 
to be in order to be protective all the time.  Once the new changes have been implemented, subsequent 
monitoring data will be evaluated by the DEQ using a calculated coefficient of variation and any 
updated mixing zone information.  This will be incorporated into the mid-permit effluent evaluation that 
the DEQ uses when determining the necessary ambient and additional effluent data to collected for 
subsequent permit development.  If it becomes necessary to modify the WQBELs, the new coefficient 

Outfall 
Number  

Parameter  Monthly Median 
Limit  

Seasonal Median Limit Applicable Time Period 

D001  Total Phosphorus  0.11 mg/L  Not Applicable  May 1 – October 15** 

R001  Total Phosphorus  0.10 mg/L Not Applicable May 1 – September 30** 

F001A Total Phosphorus 

81.6 lbs/day – 
(calculated monthly 
median total 
phosphorus mass load 
from R001 [lbs/day])* 

66.1 lbs/day – 
(calculated seasonal 
median total 
phosphorus mass load 
from R001 [lbs/day])* 

May 1 – September 30** 

* Phosphorous limitations for F001A based upon Table 2-13 in Chapter 2 of 2012 Tualatin TMDL.  The monthly median 
limit at F001A will be calculated as follows: [Monthly median load (81.6 pounds per day) - ((Monthly median Rock Creek 
discharge concentration of total P mg/L) × (Actual monthly median Rock Creek effluent volume MGD) × (8.34 
conversion factor))].  The seasonal median limit at F001A will be calculated as follows: [Seasonal median load (66.1 
pounds per day) - ((Seasonal median Rock Creek discharge concentration of total P mg/L) × (Actual seasonal median 
Rock Creek effluent volume MGD) × (8.34 conversion factor))] 
 
** Phosphorus limitations do not apply after September 15th provided diversions to Lake Oswego have ceased and the 7-
day-average river flow at the Farmington Gauge is ≥ 130 cfs. 
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would be considered “new information” for the purposes of anti-degradation and would be implemented 
by either re-opening the permit or at the next permit issuance. 

 

Table 27:  Effluent Limits for Ammonia Toxicity 

Facility 
Name 

Outfall 
Number 

Applicable Time 
period Stream Flow* 

Total Ammonia  
Effluent Limits in Concentration 
Max Daily Monthly Avg. 

   cfs Mg/l Mg/l 
Durham D001 June thru October 

 
15.0 6.3 

Durham D001 May <500 cfs 18.4 7.7 
Durham D001 May >500 cfs 39.5 16.6 
Durham D001 November thru April <500 cfs 20.3 8.5 
Durham D001 November thru April >500 to 1000 cfs 34.2 14.3 
Durham D001 November thru April >1000 cfs 55.5 23.3 

      Rock Creek R001 June thru October 
 

7.5 3.1 
Rock Creek R001 May <500 cfs 10.6 4.4 
Rock Creek R001 May >500 cfs 29.6 12.4 
Rock Creek R001 November thru April < 500 cfs 11.5 4.8 
Rock Creek R001 November thru April >500 to 1000 cfs 23.2 11.0 
Rock Creek R001 November thru April >1000 cfs 38.6 16.2 

      Forest Grove F001A June thru October 
 

31.6 15.7 
Forest Grove F001A May <500 cfs 35.5 17.7 

      Hillsboro H001B November thru April < 1000 cfs 50.4 25.1 
*Flow as measured at the Farmington Gauge in cubic feet per second (cfs). 

 

As described in Section 7.2.2.10, the permit contains dissolved oxygen ammonia effluent limitations for 
the Durham and Rock Creek WWTFs that are similar to the 2005 permit and consistent with the 
requirements of the WLAs in the 2001 Tualatin TMDL and 2012 Amendment.  These limitations are 
considered to be WQBELs. The 2005 permit included the 2001 ammonia WLA both in the form of a 
“bubble” allocation that allowed trading amongst the two facilities that discharged during the summer as 
well as individual load limits for each discharge location. 

The permit renewal now includes limitations for the summer discharges at the Forest Grove WWTF. 
Similar to the phosphorous limitation, the DEQ approved a 2012 Amendment to the 2001 Tualatin 
TMDL which provided WLAs for ammonia for the summer discharges at the Forest Grove and 
Hillsboro WWTFs.  The 2012 Amendment included a modification to the bubble allocation in the 2005 
permit by allowing the transfer of some of the ammonia load to the Forest Grove and Hillsboro WWTFs 
to accommodate summer discharges at these locations.  This is reflected in the permit renewal where the 
Rock Creek and Forest Grove ammonia limits are bubbled into a single limit.  
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Ammonia limitations are expressed as a weekly median load in pounds per day as in Table A9 of the 
permit that is reproduced below in Table 28. 

  

Table 28:  Dissolved Oxygen Ammonia Limit Determination 

Outfall Number Parameter Weekly Median Load Limit (lb/day) 

D001 & R001 + 
F001A  

Ammonia – N 
(NH3-N) 

Weekly Median Ammonia Load Limit = (Farmington  Flow) × 
(Concentration Variable) × (5.39) lb/day, where: 

Farmington Flow is the previous calendar weekly consecutive-day 
median of the daily mean flow at the Farmington gauge in cfs, and  

Concentration Variable is NH3-N in mg/L during the applicable period 
as follows: 

 
Table Continues on Next Page 

Concentration Variable (NH3-N, mg/L)   
(The applicable tier is based on the in-stream dissolved oxygen 

concentration described below) Applicable Time Period 

Tier 1 Tier 2 

1.4 1.4 May and June 

1.4 0.8 July 

1.4 0.3 August 

0.8 0.21 September through November 15 
 

The Tier 1 concentration variable is in effect for any week during the applicable period unless the 
following conditions occur, in which case the Tier 2 concentration variable is in effect.  As specified in 
the permit, these conditions include:  

• For Rock Creek AWWTF and Forest Grove WWTF:  Either the weekly mean of the daily mean 
DO concentrations, with no credit for supersaturation, at RM 24.5 (Neals), for the previous week 
is less than 6.7 mg/L or the weekly mean of the daily mean DO concentrations, with no credit for 
supersaturation, at RM 3.4 (Oswego Dam), for the previous week is less than 6.7 mg/L. 

• For Durham AWWTF:  The weekly mean of the daily mean DO concentrations at RM 3.4 
(Oswego Dam), with no credit for supersaturation, for the previous week is less than 6.7 mg/L.  

The Tier 1 ammonia concentration values were chosen as the values that were in effect for the previous 
time period.  This provides a maximum limit that steps down through the summer. The Tier 2 ammonia 
concentration values are based on the design concentration variables from the TMDL, but adjusted to 
weekly values as explained above.   
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The limitations for ammonia are effective from May 1 through November 15.  However, as allowed in 
the TMDL, the limitations do not apply between September 1 and November 15 when the seven-
consecutive-day median of daily mean Tualatin River flow at the Farmington gauge is at least 350 cfs.  

 
d.  Temperature  
The permit requires CWS to implement the DEQ-Approved Thermal Load Management Plan and the 
elements included in the permit’s Schedule D, Condition 10 to generate thermal credits that meet or 
exceed the aggregate Thermal Load to Offset (TLO) discharged from the Durham, Rock Creek and 
Forest Grove treatment facilities.  Table A10 of permit (reproduced below in Table 29) indicates the 
thermal load limits to be used to determine the Thermal Loads to Offset (TLO) for each treatment 
facility that discharges during the river’s low flow period.  Compliance with the thermal load limits shall 
be demonstrated by achieving the TLO in the DEQ-approved Thermal Load Management Plan.  The 
temperature limits are considered to be WQBELs.  Each of the allowable thermal load limitations in the 
proposed permit are lower than those derived in the Temperature Analysis section of this report (Section 
7.2.2.8) and are therefore conservative. 

 

Table 29: Temperature Limitation 

Outfall Number  Parameter*  Limitation  
D001  Effluent Temperature  77° F daily maximum 
D001  Allowable Thermal Load**  2.0 x 107 kcal/day 
R001  Effluent Temperature  77° F daily maximum 
R001  Allowable Thermal Load**  2.4 x 107 kcal/day 

F001A Effluent Temperature  77° F daily maximum 

F001A Allowable Thermal Load** 7.0 x 106 kcal/day 
*The measurement of maximum effluent temperature shall be the maximum 1-hour average temperature.   
**The thermal load limits for the Rock Creek, Durham and Forest Grove facilities are based on the 2001 

Tualatin sub-basin TMDL.  The TMDL focused on the July/August time period as the critical time period for 
deriving wasteload allocations.  The permittee must demonstrate compliance with the thermal load limits by 
using the thermal credits calculated for this time period.  The permittee may use actual effluent flows and 
temperatures, and actual stream flows to calculate the thermal loads for the Durham, Rock Creek and Forest 
Grove treatment facilities. The DEQ may reopen and modify or reissue the permit to include revised 
temperature and thermal load limits based on new information or on new or revised laws, regulations, or 
policies related to temperature, including revised TMDL provisions for the Tualatin River Basin.  

 

e. Bacteria 
Limits for bacteria are considered to be WQBELs.  Since all four of CWS’s facilities discharge to 
freshwater, the permit limit for bacteria is based on the E.coli limits presented in Table A11 (Limits for 
Additional Parameters) of the permit and described below:  

E. coli  
The proposed permit limits are based on the E. coli standard contained in OAR 340-041-0009(5).  
The proposed limits are a monthly geometric mean of 126 E. coli per 100 mL, with no single 
sample exceeding 406 E. coli per 100 mL. If a single sample exceeds 406 E. coli per 100 mL, 
then CWS may take five consecutive re-samples. If the log mean of the five re-samples is less 
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than or equal to 126, a violation is not triggered. The re-sampling must be taken at four hour 
intervals beginning within 28 hours after the original sample was taken. 

 

f. pH 
The derivation of pH limits is described in Section 7.2.2.7 and presented in Table 30 below (and Table 
A11 [Limits for Additional Parameters] of the permit).  DEQ is proposing revised pH limits to account 
for low dilutions in the Tualatin River and the limits will be applied on a year-round basis.  These limits 
are more stringent than those in the existing permit and were derived to meet Tualatin basin standards 
(6.5 to 8.5) at the edge of the regulatory mixing zone for each facility.  The proposed pH limits must be 
met at the point of discharge for each facility. The lower pH limit is a WQBEL and the upper limit is a 
TBEL.  
 

Table 30: Summary of Permit Limits for pH for CWS 
 

Effluent 
Parameter Permit Limit 

 
 
 

pH 
(year-round) 

 
Durham AWWTF – Must not be outside the range of 6.2 and 9.0 S.U. 
Rock Creek AWWTF – Must not be outside the range of 6.3 and 9.0 S.U. 
Forest Grove WWTF – Must not be outside the range of 6.3 and 9.0 S.U. 
Hillsboro WWTF – Must not be outside the range of 6.3 and 9.0 S.U. 
 
 

 
 
CWS will be required to provide continuous monitoring for pH at the Durham and Rock Creek 
AWWTFs.  During such monitoring, pH values shall not be outside the permitted range of each facility 
for more than 7 hours and 26 minutes in any calendar month and no individual excursion from this range 
may exceed 60 minutes.    
 
g. Total Residual Chlorine 
CWS uses chlorine at the Durham and Rock Creek AWWTFs to disinfect effluent before discharging to 
the Tualatin River.  Along with being an effective disinfectant, chlorine is toxic to many aquatic 
organisms.  To minimize the potential for toxicity, CWS uses bisulfite to de-chlorinate effluent prior to 
discharge to reduce potential toxic effects on the receiving stream and meet permit limits.  In Section 7.2 
of this report, new water quality based effluent limits (WQBELs) for chlorine (as total residual chlorine, 
or “TRC”) were derived.  The calculated TRC WQBELS for the Durham facility are 0.049 mg/L as a 
maximum daily limit (MDL) and 0.019 mg/L as an average monthly limit (AML).  The calculated TRC 
WQBELS for the Rock Creek facility are 0.025 mg/L as a maximum daily limit (MDL) and 0.009 mg/L 
as an average monthly limit (AML).   
 
The existing (2005) permit contains TRC limits for the two facilities as follows: 

 Durham AWWTF 

• Shall not exceed a 24-hr average of 0.026 mg/L and 0.038 mg/L for more than 60 continuous 
minutes of any given day. 
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Rock Creek AWWTF 

• Shall not exceed a 24-hr average of 0.032 mg/L and 0.048 mg/L for more than 60 continuous 
minutes of any given day. 

 The more stringent of the existing or newly calculated limits for TRC are included in the proposed 
permit (permit Table A11: Limits for Additional Parameters) and are presented in Table 31, below.45  

 
Table 31: Proposed Permit Limits for Total Residual Chlorine at Durham and Rock Creek 

AWWTFs 

Facility and Outfall Annual Limits   

Durham AWWTF 
(Outfalls D001 and D003) 

Shall not exceed a maximum daily limit (MDL) of 0.026 mg/L and an 
average monthly limit (AML) of 0.019 mg/L  

Rock Creek AWWTF 
(Outfalls R001 and R003) 

Shall not exceed a maximum daily limit (MDL) of 0.025 mg/L and an 
average monthly limit (AML) of 0.009 mg/L  

 

The quantitation level for chlorine is 0.05 mg/L.  When the total residual chlorine limitation is lower 
than 0.05 mg/L, DEQ will use 0.05 mg/L as the compliance evaluation level.  In other words, daily 
maximum concentrations at or below 0.05 mg/L will be considered in compliance with the limit. CWS is 
expected to meet these limits on a consistent basis with the facilities available at the Durham and Rock 
Creek AWWTFs.  These limits are considered to be WQBELs.   

The permit does not contain a mass load limit for chlorine.  The primary purpose for mass limits is to 
prevent water quality violations from cumulative effects of conservative pollutants. Mass-based limits 
are particularly important for control of bioaccumulative pollutants. Chlorine is neither a conservative 
nor a bioaccumulative pollutant since chlorine rapidly reacts with organic matter. Therefore, cumulative 
effects outside of the regulatory mixing zone are not a concern. Additionally, effluent limits calculations 
are based on critical low flow conditions without any allowance for degradation in the mixing zone. 
Under these conditions, mass-based limits in addition to concentration-based limits are unnecessary for 
protection of water quality. 

  

h. Dissolved Oxygen 
The permit limits for DO are presented in Table A11 of the permit and are considered WQBELs.  These 
were derived in Section 7.2.2.3 above.  These limits apply only during periods of low river flow.  The 
limits for the Durham and Rock Creek AWWTFs (5.2 mg/L and 3.0 mg/L, respectively) are the same as 
in the 2005 permit.  The effluent DO limits at the Durham and Rock Creek facilities will be monitored after 
the chlorine contact chamber.  It is anticipated that CWS will have no challenges in meeting these DO 
limits.         
                                                 
45 The 60-minute limits in the existing permit were derived to meet the acute chlorine criterion at edge of each mixing zone.  The newly 
calculated maximum daily limits were derived to ensure compliance with the same criterion, but use a different (longer term) metric.  Because 
they are designed to have the same impact on instream chlorine concentrations, the new maximum daily limits are considered as stringent as 
the existing 60-minute limits. 
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As explained in Section 7.2.2.3, a new limit of 6.0.mg/L is established for the Forest Grove WWTF for 
discharges from the NTS at Outfall F001A.   

 
7.3.2 Discussion of Other Schedule A Requirements 

In addition to permit limits for specific parameters, Schedule A also contains requirements pertaining to 
regulatory mixing zones, groundwater protection, the use of recycled water, biosolids, chlorine usage, 
Mercury Minimization Plan and the controls and limitations for stormwater discharges from the MS4. 
These are discussed in more detail below.  

 

a. Regulatory Mixing Zones 
As described in Section 5.4, the DEQ is allowed to designate a portion of the receiving water to serve as 
a zone of dilution for treated wastewaters and receiving waters to mix thoroughly.  This zone is defined 
as the RMZ. The DEQ may suspend all or part of the water quality standards, or set less restrictive 
standards in this zone.  The ZID is a small area around the discharge which is within and smaller than the 
RMZ where mixing and dilution are determined by the initial turbulence and buoyancy of the discharge and 
where acute toxicity is allowed.   

CWS conducted an updated mixing zone study as part of their permit renewal.  Based upon the results of 
this study, the DEQ is proposing no changes to the RMZs and ZIDs for the primary outfalls at each 
facility as shown in the current permit.  The designated mixing zone boundaries for each outfall extend 
downstream from the outfall and are presented in the table below:   

 

Table 32: Designated Mixing Zone Boundaries 

Outfall Number  Regulatory Mixing Zone Size  Zone of Immediate Dilution Size  
D001  100 feet from diffuser  10 feet from diffuser  
D003  65 feet  10 feet  
R001  100 feet from diffuser  10 feet from diffuser  
R003  50 feet  10 feet  
H001A & B  100 feet  10 feet   
F001A  100 feet  10 feet  
F001B 100 feet 10 feet 

 
The limits of the RMZ and ZID extend downstream from the outfall.  For the wet weather outfalls (D003 
and R003), the outfalls are within the existing primary outfall mixing zones. In these instances, effluent 
mixing was evaluated at the edge of the existing mixing zone.  For D003, the RMZ boundary is 65 feet and 
for R003 the RMZ is 50 feet.  The CWS will be required to update their mixing zone analysis to better 
characterize the amount of dilution and ambient concentrations for Outfall H001B during the wet season 
(November through May).  Should there be any changes in the design flow from the CWS treatment 
facilities, the DEQ will require that the specified mixing zones be re-evaluated during the next permit cycle 
to determine if they remain appropriately sized. 
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b. Groundwater Protection 
Although the operation and maintenance of the CWS facilities are not expected to have any groundwater 
impacts, the permit specifies that CWS may not conduct any activities that could cause an adverse 
impact on existing or potential beneficial uses of groundwater.  All wastewater and process related 
residuals must be managed and disposed of in a manner that will prevent a violation of the Groundwater 
Quality Protection Rules (OAR Chapter 340, Division 40).  

c. Recycled Water 
The permit describes the treatment criteria and management practices CWS must satisfy to distribute 
recycled water for reuse. The requirements in Schedule A of the permit are derived from OAR 340-055.  

In general, the recycled water must be treated and used in accordance with Table A13 in the permit 
which specifies the levels of treatment and uses for various classes of recycle water.  The permit also 
specifies that the application of recycled water must be managed in accordance with CWS’s DEQ-
approved Recycled Water Use Plan, used in a manner that does not have the potential to adversely 
impact groundwater quality, and applied using sound irrigation practices so as to prevent the following: 

• Offsite surface runoff or subsurface drainage through drainage tile. 

• Creation of odors, fly and mosquito breeding or other nuisance conditions. 

• Overloading of land with nutrients, organics, or other pollutant parameters. 

The proposed permit also allows the use of recycled water to produce highly purified water at Outfall 
F002 provided it is treated and used in the manner described in CWS’s DEQ-approved Recycled Water 
Use Plan for Individual Batch Process Production of Highly Purified Water for Beneficial Re-Use 
(October 2015).  This plan must be updated and approved by DEQ before any use of highly purified 
water is allowed during the permit term. 

d. Biosolids 
The permit describes what discharge limits and management practices CWS must satisfy to beneficially 
reuse biosolids as a soil amendment or fertilizer. The pollutant limits for biosolids are derived from 
OAR 340-050.     

e. Chlorine Usage 
Although the Hillsboro and Forest Grove WWTFs do not use chlorine or chlorine compounds for 
disinfection purposes, Schedule A of the permit requires CWS to notify DEQ prior to the use of chlorine 
or chlorine compounds for disinfection at these facilities.   In addition, if any chlorine or chlorine 
compounds are used for maintenance purposes at the Hillsboro and Forest Grove WWTFs, CWS will be 
required to de-chlorinate the resulting wastewater prior to discharge to the respective facility.  

f. Mercury Minimization Plan 
Because mercury has been detected in CWS’s effluent, CWS has proactively developed a MMP 
(Mercury Minimization Plan) tailored to reduce the potential to discharge mercury from the CWS 
facilities. The MMP is under review by the DEQ and was part of the public notice process for this 
permit renewal. CWS has moved forward with the developing a MMP and will implement the MMP 
during the permit cycle. Key elements of the MMP include the following: 

• Identification and evaluation of current and potential mercury (both MeHg and total) sources. 
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• Identification and evaluations of conditions (i.e., anaerobic conditions) that contribute to the 

methylation of elemental mercury in the CWS collection and treatment systems. 
 
• Identification of both large industrial sources and other commercial or residential sources that 

could contribute significant mercury loads to the CWS facilities. 
 
• Monitoring to confirm current or potential sources of mercury (Monitoring Plan). 
 
• Identification of potential methods for reducing or eliminating mercury, including requiring 

BMPs or assigning limits to potential industrial and commercial sources of mercury to a 
collection system, material substitution, material recovery, spill control and collection, waste 
recycling, process modifications, housekeeping and laboratory use and disposal practices, and 
public education (Action Plan). 
 

• Ongoing monitoring of effluent and quantification of mass loading to enable evaluation of the 
effectiveness and implementation of the MMP. 

 
It is anticipated that CWS will be implementing the DEQ-approved MMP by the time the permit is 
officially renewed.   

 

g. Controls and Limitations for Stormwater Discharges from MS4 
Attachment D presents discussion on the key elements of the MS4 plan. This section of the permit 
presents the requirements related to the operation and maintenance of CWS’s MS4 system.  In general, 
the permit specifies that CWS must implement a DEQ-approved Stormwater Management Plan 
(SWMP) that reduces the discharge of pollutants from the MS4 system to the maximum extent 
practicable. The key elements of the SWMP are specified in the permit.  In addition, the permit requires 
CWS to assess the effectiveness of its DEQ-approved SWMP and to conduct an assessment of the 
hydromodification impacts.  

7.4 Schedule B – Minimum Monitoring and Reporting Requirements  

Section 2 of Schedule B describes monitoring and reporting protocols for the permit and includes the 
following:  

a. Test Methods, Detection and Quantitation Limits 
b. Implementation  
c. Laboratory Quality Assurance and Quality Control (QA/QC) 
d. Reporting Sample Results 
e. Calculating and Reporting Mass Loads 

 
Schedule B also describes the minimum monitoring and reporting necessary to demonstrate compliance 
with the conditions of this permit.  The authority to require periodic reporting by permittees is included 
in ORS 468.065(5).  Self-monitoring requirements are the primary means of ensuring that permit limits 
are being met.  Other parameters may also need to be monitored when insufficient data exist to establish 
a limit, but where there is a potential for a water quality concern.  
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DEQ has developed monitoring and reporting matrices that establish monitoring and reporting 
frequencies based on the size and complexity of the facility.  These matrices were used to establish the 
monitoring and reporting requirements for the permittee. These matrices may be found at: 

http://www.deq.state.or.us/wq/wqpermit/docs/TemplateGuidance/MonMatrix.pdf 

http://www.deq.state.or.us/wq/wqpermit/docs/ReportingMatrix.pdf 

CWS will be required to modify the existing Discharge Monitoring Reports to allow for accurate 
reporting of those limits (such as TSS) that are based upon seasonal flow conditions.  These 
modifications shall include new notes on limits and the addition of new columns for data entry based 
upon seasonal flow conditions.  All modifications to the DMR will be tailored to allow for future 
electronic reporting of data.  In addition, all DMR modifications will require DEQ approval before being 
used for compliance purposes.   

In Schedule B of the proposed permit, monitoring requirements are found in the following tables: 
 
Table B1: In-Stream Water Quality Monitoring 
Table B2: In-Stream Biological and Physical Monitoring 
Table B3: Tualatin River Monitoring 
Table B4:  Tualatin River Biotic Ligand Model Parameter Monitoring 
Table B5: Durham and Rock Creek AWWTFs Influent Monitoring 
Table B6: Hillsboro and Forest Grove WWTFs Influent Monitoring 
Table B7: Durham and Rock Creek AWWTFs Effluent Monitoring 
Table B8: Durham AWWTF Wet Weather Outfall (D003) Monitoring 
Table B9: Forest Grove and Hillsboro WWTFs Effluent Monitoring 
Table B10: Forest Grove Natural Treatment System Monitoring 
Table B11:  Aggregate Thermal Load to Offset and Aggregate Thermal Credits Generated 
Table B12:  Wet Weather Outfall Monitoring 
Table B13: Pretreatment Monitoring  
Table B14: Metals, Cyanide, Nitrates, Ammonia and Hardness 
Table B15: Volatile Organic Compounds 
Table B16: Acid-Extractable Compounds 
Table B17: Base-Neutral Compounds 
Table B18: WET Test Monitoring 
Table B19: Recycled Water Monitoring 
Table B20: Biosolids Monitoring 
Table B21: Biosolids Minimum Monitoring Frequency 
Table B22: Hillsboro and Forest Grove WWTFs Transfer Flows 
Table B23: Effluent Monitoring Required for NPDES Permit Application 
Table B24: Reporting Requirements and Due Dates 
Table B25: MS4 Stormwater Monitoring 
 

Each of these tables is discussed in more detail below.  

Tables B1-B2: In-Stream Water Quality, Biological and Physical Monitoring  
These tables identify the parameters and frequency of in-stream monitoring for water quality, biological 
and physical parameters to be conducted at various locations within the Tualatin River watershed.  

http://www.deq.state.or.us/wq/wqpermit/docs/TemplateGuidance/MonMatrix.pdf
http://www.deq.state.or.us/wq/wqpermit/docs/ReportingMatrix.pdf
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Monitoring will be conducted at 15 locations throughout the Tualatin River watershed including the 
upper and lower portions of the Tualatin River and tributaries.  The locations for the monitoring sites 
will be determined by CWS and will be selected where CWS believes the best data can be obtained to 
monitor the overall health and condition of the watershed, while providing good representative data 
coverage for all portions of the basin.  Monitoring sites may also include areas where data is historically 
lacking or where new residential and commercial development is proposed.   
 
Relative to water quality, the proposed permit requires CWS to collect data on a variety of water quality 
parameters including dissolved oxygen, pH, temperature, turbidity, E. coli, total phosphorus and 
ammonia.  Metals such as mercury, copper, lead and zinc (in both total recoverable and dissolved 
formats) will be monitored as well.  
 
The in-stream biological monitoring will include sampling for macro invertebrates, while monitoring for 
physical characteristics will consist of documenting river/stream channel dimensions, bank condition, 
habitat types, riparian condition, canopy cover and presence of large woody debris in the river/stream.   
Biological monitoring must follow a generally accepted biological monitoring methodology (e.g., DEQ 
Benthic Macroinvertebrate Protocol for Wadeable Rivers and Streams). Physical monitoring must reflect 
a generally accepted physical habitat condition assessment methodology (e.g., Rapid Stream Assessment 
Technique [RSAT] or similar methodology).   
 
CWS will be required to submit to DEQ a brief report and map showing the locations of the monitoring 
sites with its MS4 Annual Report.  The biological and physical monitoring results will be maintained by 
CWS and provided to the DEQ upon request or with the next permit renewal (whichever comes first).  
 
Table B3: Tualatin River Monitoring  
This table specifies the frequency, sample type and locations for monitoring of flow and in-stream 
dissolved oxygen within the Tualatin River. The results of this monitoring will be reported to the DEQ 
on a monthly basis through CWS’s Discharge Monitoring Reports (DMRs). 
 
 Table B4:  Tualatin River Biotic Ligand Model Parameter Monitoring 
This table requires CWS to monitor the Tualatin River above and below each wastewater treatment 
facility and the effluent at outfalls D001, R001, F001A, H001A and H001B for parameters associated 
with the Biotic Ligand Model.  This monitoring will occur on a monthly basis for a period of two years.  

Tables B5-B10: Influent and Effluent Monitoring  
These tables specify the influent and effluent parameters to be monitored on a regular basis at all four 
CWS facilities, along with associated monitoring frequencies, sample types and related reporting 
requirements.  In several tables, the individual facilities are grouped together depending on similar 
treatment and monitoring capabilities (e.g., Table B5 lists the Durham and Rock Creek AWWTFs 
Influent Monitoring).  These tables also specify where in the treatment process the influent and effluent 
will be monitored and how monitoring will be conducted if certain continuous monitoring systems are 
not operable.   

Depending on the capabilities of the individual facility, monitoring of total influent or effluent flows will 
be either measured or calculated.  For example, the Durham AWWTF uses measured influent flows to 
calculate effluent flows.  This methodology is acceptable to the DEQ and is consistent with the DEQ’s 
Monitoring Matrix.     
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Table B8 specifies the monitoring requirements when the Durham AWWTF Wet Weather Outfall D003 
is discharging.  Separate monitoring for the Rock Creek AWWTF Wet Weather Outfall R003 is not 
required by the permit since the monitoring conducted for Outfall R001 is representative of the 
discharge from Outfall R003 as well.  

Compliance monitoring for effluent discharges from the Hillsboro and Forest Grove WWTFs into the 
NTS will be conducted at both facilities after disinfection as detailed in Table B9.  Table B10 specifies 
the dry season (May-October) monitoring required for the Forest Grove NTS.  In general, discharges 
from the NTS outlet structure will be monitored for several parameters prior to entry into outfall pipe 
that leads to Outfall F001A that discharges into the Tualatin River.  During the dry season discharges, 
the permit compliance point for just temperature and dissolved oxygen will be from the outlet structure 
of the NTS.  At all other times, the point of permit compliance for these two parameters will be at the 
Hillsboro and Forest Grove WWTFs.  Other parameters being measured (such as metals and nutrients) 
are intended to measure the effectiveness of the NTS in removing such parameters.  During the wet 
season, the NTS will likely be flooded and there will be no monitoring of NTS discharges into Outfall 
F001A.      
 
Excess Thermal Loads are required to be reported in Tables B7 (for Durham and Rock Creek) and Table 
B10 (for the Forest Grove NTS) for the May through October period.  The reported values for the 
months of July and August will be utilized to determine the Thermal Loads to Offset necessary to 
demonstrate compliance (see Table B11 discussion below).  The reported values for the remaining 
months will be used for characterization purposes.  
 
Table B11:  Aggregate Thermal Load to Offset and Aggregate Thermal Credits Generated 
This table includes the aggregate thermal load that CWS must offset and the aggregate thermal credits 
that CWS generates through its water quality trading program.  The aggregate thermal load that must be 
offset is the sum of the combined Thermal Loads to Offset from the Durham and Rock Creek AWWTFs 
and the Forest Grove NTS.  The aggregate thermal load credit is CWS’ combined credits from its 
riparian shade plantings and flow augmentation activities. 
 
Table B12:  Wet Weather Outfall Monitoring 
This table requires CWS to monitor the frequency and duration of discharges from the wet weather 
outfalls at all four facilities.   
 
Tables B13:  Pretreatment Monitoring 
This table lists the pollutants, sampling frequency, sample type and report requirements for CWS to 
demonstrate compliance with pretreatment standards.  
 
Tables B14 through B17: Monitoring for Toxics and Other Parameters 
Because each CWS facility discharges more than 1 MGD or a portion of the source water originates 
from small industrial facilities, the permit contains additional monitoring requirements for toxic 
pollutants.  These parameters are listed in Tables B14 through B17.  CWS must collect a minimum of 
four samples within a two-year period representing both high and low river flow conditions for year-
round discharges (e.g., Durham and Rock Creek AWWTFs).  The facilities that will discharge on a 
seasonal basis (Hillsboro WWTF) will be required to sample a minimum of two times during the high 
river flow period of the two-year sample.  DEQ will then evaluate these results to determine if additional 
sampling will be needed.   
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Tables B14 through B17 also list QLs for each parameter.  DEQ recognizes that there are circumstances 
under which these QLs may not be achievable, such as when there are high TSS levels leading to matrix 
effects.  In such circumstances, DEQ will allow re-sampling as described in Schedule B.   

Table B18: WET Test Monitoring 
This table specifies the frequency, type and location of sampling needed to perform WET testing.   

Table B19: Recycled Water Monitoring Requirements 
OAR 340-055-0012 requires CWS to monitor and demonstrate compliance with the treatment criteria 
for a specific class of recycled water. Table B19 lists the monitoring requirements consistent with OAR 
340-055-0012.  This permit gives CWS the option to use the Colilert method for testing of total coliform 
in recycled water provided this method and procedure is described in the recycled water use plan.  Other 
specific monitoring and sampling procedures are also described in the recycled water use plan. 

Tables B20 and B21: Biosolids Monitoring Requirements and Minimum Monitoring Frequency 
These tables list the monitoring requirements that pertain to biosolids, consistent with OAR 340-050-
0035.  Table B20 lists the monitoring requirements related to biosolids and Table B21 establishes the 
minimum frequency for the biosolids sampling. Specific details on how and where biosolids monitoring 
will be conducted are provided in CWS’s Biosolids Management Plan. 

In addition to biosolids monitoring, CWS is required to maintain records on the land application of 
biosolids. Records must be sufficient to demonstrate that biosolids were applied within agronomic 
loading rates and following required site management practices. The permit requires CWS to record the 
date, quantity, and location of biosolids applied to the land on a site map or electronic GIS system.  

Table B22: Hillsboro and Forest Grove WWTFs Transfer Flows 
This table requires CWS to monitor and report on the transfer of flows from the Hillsboro and Forest 
Grove WWTFs to the Rock Creek AWWTF.  The monitoring will be conducted year-round and on a 
daily basis when flows are being transferred. 
 
Table B23: Effluent Monitoring Required for NPDES Permit Application 
This table lists parameters for which monitoring data is required for the renewal of this permit. 

Table B24:  Reporting Requirements and Due Dates 
This table summarizes, for the convenience of CWS, the reporting requirements and due dates of all 
reports contained in the previously-listed tables.   

Table B25:  MS4 Stormwater Monitoring  
Monitoring requirements specific to stormwater under the MS4 portion of this permit are listed under 
this table.  Additional details to the MS4 monitoring plan and sampling and analysis are detailed in the 
permit.   
 
The final section of Schedule B provides details on the required submission in order to renew the MS4 
portions of the permit.  
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7.5  Schedule C, Compliance Schedules and Conditions  

There are no compliance conditions associated with this permit.  Therefore, Schedule C is omitted from 
the permit.  
 

7.6 Schedule D - Special Conditions 

7.6.1 Inflow and Infiltration 

As described in Section 4.3 on the sewage collection system, it is important for CWS to assess and take 
steps to reduce the rate of I/I of stormwater and groundwater into the sewer system.  Consistent with 
this, Schedule D requires CWS to undertake activities to track and reduce I/I in the sewer system.   

7.6.2 Emergency Response and Public Notification Plan 

Municipal wastewater treatment facilities are required, under General Condition B.8. in Schedule F, to 
have an Emergency Response and Public Notification Plan. CWS must develop the plan within six 
months of permit issuance and update the plan annually to ensure that emergency contact information 
with applicable public agencies and cities within CWS’s service areas are current and accurate.  

7.6.3 Recycled Water Use Plan 

Schedule D presents conditions requiring CWS to develop and maintain a recycled water use plan.  The 
recycled water use plan must meet the requirements in OAR 340-055-0025 and include location-specific 
information describing where and how recycled water is managed to protect public health and the 
environment. CWS’s recycled water use plan was last updated in 2013 and all of their recycled water 
reuse sites are registered with the Oregon Water Resources Department.    

7.6.4 Exempt Wastewater Reuse at the Treatment System 

Schedule D exempts CWS from the recycled water requirements in OAR 340-055, when recycled water 
is used for landscape irrigation at a treatment facility or for in-plant processes, such as in plant 
maintenance activities. Landscape irrigation includes water applied to small-scale irrigation such as 
supplying supplemental irrigation to turf grass, shrubs, and ornamental trees. Landscape irrigation may 
include the irrigation of native vegetation along dikes, banks, and earthen impounds around wastewater 
lagoons—especially as needed to reduce erosion and maintain structural integrity. Landscape irrigation 
does not include large-scale pastures, hayfields, or native vegetation adjacent to wastewater treatment 
facility (i.e., these activities are subject to OAR 340-055 and require development of a recycled water 
use plan). All of the conditions listed in (4)(a) through (4)(d) of Schedule D of the permit must be 
satisfied for an exempt use to be valid. 

7.6.5 Biosolids Management Plan and Land Application Plan 

Conditions requiring CWS to develop and maintain a biosolids management plan and land application 
plan are provided in Schedule D. The biosolids management plan and the land application plan must 
meet the requirements in OAR 340-050-0031 and describe where and how the land application of 
biosolids is managed to protect public health and the environment.  
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CWS’s biosolids management plan and land application plan were last updated in February 2014. The 
permit holder presently generates approximately 10,000 dry metric tons per year to more than 35 land 
application sites.  

The land application plan includes all sites authorized by DEQ for land application of Class B biosolids 
and described in individual, DEQ-issued site authorization letters. During the term of the permit, DEQ-
initiated public notice of previously authorized sites identified in the land application plan is not 
required. 

When CWS needs a new land application site, CWS is responsible for getting authorization from DEQ 
as well as notifying neighbors and providing them with an opportunity to comment.  Any proposed new 
site must meet the site selection and site management criteria described in the land application plan. 
DEQ-initiated public notice will be provided for any new site that does not meet these criteria and/or 
that DEQ considers sensitive with respect to residential housing, runoff potential, and/or threat to 
groundwater.  

For any CWS facility that produces Exceptional Quality (EQ) biosolids, CWS is exempt from the 
requirements to obtain written authorization from DEQ for land application sites and to provide public 
notice on proposed land application sites. EQ biosolids are highly treated solids in which pollutant 
concentrations are less than the pollutant concentration limits in Schedule A, the pathogen reduction 
requirements for Class A biosolids have been met, and the vector attraction reduction requirements have 
also been met. 

7.6.6 Wastewater Solids Transfers 

The permit allows CWS to transfer treated or untreated wastewater solids to other in-state or out-of-state 
facilities that are permitted to accept the wastewater solids. CWS is required to monitor, report, and 
dispose of solids as required by the permit of the receiving facility. Wastewater solids that are 
transferred out-of-state must meet all requirements for the use of disposal or wastewater solids as 
required by both Oregon and the receiving state.   

7.6.7 Whole Effluent Toxicity (WET) Testing  

As discussed previously, CWS is required to conduct WET tests to determine the aggregate effect of the 
effluent on aquatic organisms.  EPA has developed protocols for performing these tests and for 
determining the percentage of effluent that produces an adverse effect on a group of test organisms.  The 
language in this section of the permit describes the test procedures to be followed.   

7.6.8 Operator Certification 

CWS is required to have a certified operator consistent with the size and type of each treatment plant 
covered by the permit.  The language in this permit section describes the requirements relating to 
operator certification.  Copies of the worksheets confirming the treatment and collection systems for 
each CWS facility are attached as Appendix G. 

7.6.9 Water Quality Credit Trading in the Tualatin Basin 

This permit authorizes CWS to use water quality trading to comply with the waste discharge limitations 
in Schedule A provided its credit trading activities comply with the conditions of this section. All of the 
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authorized parameters, provisions, conditions and determination of credits related to water quality 
trading are described in this section.  

7.6.10 Water Quality Trading in the Tualatin Basin  

This section authorizes CWS to use water quality credit trading to comply with the waste discharge 
limitations of Schedule A provided its credit trading activities comply with the requirements of this 
section and its Thermal Load Management Plan.   

7.6.11 Mixing Zone Study 

This section of the permit directs CWS to update the existing mixing zone study for the Hillsboro 
WWTF.  Specifically, the update should identify the relative dilutions and ambient concentration given 
contributions from upstream outfalls immediately upstream of the Hillsboro H001B Outfall for the wet 
season of (November through May).  This study should reflect the flow values identified by the DEQ.  
This information will be used to the effluent limits proposed in this permit and be considered “new 
information”.  Accordingly, any changes based upon findings of the study will not be subject to anti-
backsliding. 
 
7.6.12 Highest and Best Practicable Treatment 

The permit requires CWS to submit to DEQ within 90 days of permit issuance a plan to operate the 
system to provide the highest and best practicable treatment including an operational plan describing 
annual ammonia treatment for each plant.  Upon approval from DEQ, CWS must implement the plan as 
described.  
 
 

7.7 Schedule E – Pretreatment Activities 

As described in Section 4.8, CWS implements an industrial pretreatment program that was initially 
approved by DEQ in March 1983 and was subjected to a DEQ compliance audit in October 2011. 
Schedule E of the permit contains various conditions related to the industrial pretreatment program. 
Schedule E of the permit has been updated to include required changes under the Streamlining Rule of 
2005. For example, Schedule E, Condition 3 requires CWS to update its inventory of industrial users 
(IUs) at a frequency of no less than once per year.  The permit also requires that survey update 
procedures ensure that IUs potentially subject to pretreatment are identified and issued a control 
mechanism, if required, within 6 months after receipt of information indicating that the IU is subject to 
pretreatment.   

Schedule E, Condition 12 requires that CWS submit a complete report on or before March 31 that 
describes the pretreatment activities conducted during the previous calendar year.  In addition, Schedule 
E, Condition 13 requires CWS to submit substantial and non-substantial pretreatment program 
modification requests to DEQ for approval.   

7.8 Schedule F - NPDES General Conditions 

These conditions are standard to all domestic NPDES permits and include language regarding operation 
and maintenance of facilities, monitoring and record keeping, and reporting requirements.  The General 
Conditions for all individual permits issued by DEQ were substantially revised in August 2009.  Minor 
modifications were also made in 2011 and 2013.  The following is a summary listing of changes:  
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• Additional citations to the federal Clean Water Act and CFR, including references to standards for 
sewage sludge use or disposal. 

• Additional language regarding federal penalties. 
• Bypass language has been made consistent with CFRs and with other EPA Region 10 states. 
• Reporting requirements regarding overflows are more explicit.   
• Requirements regarding emergency response and public notification plans are now more explicit. 
• Language pertaining to duty to provide information is also more explicit.   
• Confidentiality of information is addressed. 
• A definition of CBOD5 has been added.   

 

8.0 Next Steps 

8.1 Public Comment Period 

The proposed NPDES permit was placed on public notice on October 8, 2015 and was available for 
public comment through December 2, 2015.  Public notice and links to the proposed permit were posted 
on DEQ’s website, advertised in newspapers (such as The Oregonian), and sent to subscribers to DEQ’s 
pertinent public notice e-mail lists.  Due to the complexity of this permit, the DEQ held a Public Hearing 
on November 12, 2015 to receive public comment.  The date and time for the Public Hearing was 
presented in the public notice. 

8.2 Response to Comments 

DEQ will respond to comments received during the comment period.  All those providing comment will 
receive a copy of DEQ’s response.  Interested parties may also request a copy of DEQ’s response.  Once 
comments are received and evaluated, DEQ will decide whether to issue the permit as proposed, to make 
changes to the permit, or to deny the permit. DEQ will notify CWS of DEQ’s decision. 

8.3 Modifications to Permit Evaluation Report and Fact Sheet  

The permit and permit evaluation report have been updated in response to comments during the public 
comment period.  The modifications do not require another round of public comments.  

8.4 Issuance 

The DEQ mails the finalized, signed permit to CWS. The permit is effective 20 days from the mailing 
date. 
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LEGAL AND POLICY ANALYSIS 

Anti-backsliding Review 

The principal mechanism for controlling the discharge of pollutants is the development and 
implementation of a stormwater management program, as reflected in a stormwater management 
plan (SWMP). Both the previous and renewal permit require the permittee to control pollutant 
discharges to the maximum extent practicable (MEP) standard. In addition, this renewal permit 
includes additional provisions that will lead to a SWMP that is more effective than the 
stormwater management program established under the previous permit.   

Anti-degradation Review 

DEQ’s anti-degradation policy in OAR 340-041-0004 protects waters of the State from 
unnecessary degradation from new or increased sources of pollution, and ensures protection of 
existing beneficial uses. It is unclear whether the Anti-degradation Policy in OAR 340-041-0004 
applies to MS4 permits given that the Anti-degradation Policy is part of the state’s water quality 
standards (WQS), and the permit already requires controls to the MEP and the effective 
prohibition of non-stormwater discharges. Nevertheless, DEQ has performed an anti-degradation 
review pursuant to the rule, and concluded that the measurable future discharge load authorized 
by the renewal permit does not exceed the discharge load allowed under the existing permit.  

Permit renewals imposing the same or more stringent requirements as the prior permit are not 
considered to lower water quality from existing water quality. Here, both the previous MS4 
permit conditions and the renewal permit conditions require the permittee to reduce the discharge 
of pollutant loads to the MEP and to prohibit non-stormwater discharges into the storm sewer 
system.   

Federal law recognizes that stormwater discharges are highly variable in nature and difficult to 
control due to topography, land use and weather differences (e.g., intensity and duration of 
storms). Therefore, the law establishes an iterative process for reducing these discharges, and the 
permittee is required to regularly review and refine their best management practices to reduce 
pollutants to the MEP, as described in the individualized SWMP. The goal of the permit is a net 
reduction in pollutant loadings over the five-year permit term. Therefore, no permit provisions 
are being proposed that will cause a decrease in water quality for the purpose of this anti-
degradation review. 

Some of the receiving waters covered by the previous permit and this renewal permit are water 
quality limited, high quality waters, and/or attain water quality standards for some, but not all, 
relevant pollutant parameters. DEQ has determined that the permit will satisfy the requirements 
of federal and Oregon law addressing these receiving waters by requiring controls that 
effectively prohibit non-stormwater discharges and that reduce pollutants in stormwater 
discharges to the MEP. To the extent that water quality standards are not being met, DEQ 
determines that implementation of the measures set out in the permit will reduce the contribution 
of relevant wasteload allocation pollutants to the maximum extent practicable, as required by 
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federal law, and provide the reasonable assurance that management strategies will be carried out. 
In other words, DEQ does not expect that the renewal permit will result in a discharge of an 
increased load beyond that allowed in the prior permit because it requires the permittee to 
develop, implement, and adaptively manage plans to reduce overall pollutant loadings and 
address TMDL waste load allocations to the MEP.   
 
Over the five-year permit term, the renewal permit requires the permittee to ensure that all new 
development and redevelopment projects follow local construction and post-construction 
stormwater regulations designed to minimize the discharge of polluted stormwater to the MS4.  
Although some increase in discharges might be expected from these new developments or 
redevelopments, the quantity and concentration of stormwater pollutants will be significantly less 
than if no stormwater management requirements were implemented. Any increase is expected to 
be offset by decreases in pollutant load through retrofitting areas that were developed prior to 
current requirements. In addition to retrofits, the Permittee will be reducing pollutant loads 
through enhanced detection and elimination of illicit discharges, targeted education and outreach, 
and an expanded industrial and commercial facilities program. Thus, the combination of 
requirements to minimize new sources of pollution from new developments and the reduction in 
pollution from existing developments will result in a net decrease in stormwater pollution 
discharges to the MS4 during the permit period.    
 
Over the five-year permit term, the permittee must also implement and enhance a range of 
programs to minimize stormwater pollution discharges from existing residential, commercial, 
and industrial developments. These programs include roadway pollution reduction activities, 
education and outreach, and industrial stormwater technical assistance. In addition, the MS4 
renewal permit requires the permittee to reduce stormwater pollution from existing developments 
and develop a stormwater retrofit strategy.   
 
During the permit term, the permittee must document and track stormwater management controls 
for new development and redevelopment projects implemented to address the post-construction 
site runoff requirements of this permit. Using an adaptive management approach, the permittee 
must use this new development and redevelopment project information in combination with 
pollutant reduction or BMP effectiveness information related to its retrofit project(s) to assess 
and support a finding that there will be a net decrease in stormwater pollution discharges to the 
MS4 during the permit period. If the permittee or DEQ identifies a need for additional 
stormwater management controls based on this assessment, the permittee must identify, and 
begin construction or implementation of, additional stormwater management controls in 
accordance with the adaptive management requirements described in Schedule D of the permit to 
ensure the permittee will achieve a net decrease in stormwater pollution discharges to the MS4.  
 
The permit does allow for the revisions to the SWMP through a prescribed process [see Schedule 
D.8.E]. Such revisions are anticipated to improve the overall effectiveness of the SWMP and not 
contribute to increased degradation. Any revision to the SWMP that meets the criteria set forth in 
Schedule D will be subject to formal permit modification procedures. 
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State Agency Coordination Requirements 
The permit at issue is a renewal permit and DEQ is not required to obtain a land use 
compatibility statement (LUCS) or make an independent land use determination for renewal 
permits.1  The renewal permit exception to the LUCS requirement does not apply if the renewal 
permit involves a substantial modification or intensification of the permitted activity. Under the 
applicable rules, a substantial modification or intensification of the activity exists when: 

(i) The permitted source or activity relates to the use of additional property or a physical 
expansion on the existing property;  
(ii) The permitted source or activity involves a significant increase in discharge to state 
waters or into the ground; or 
(iii) The permitted source or activity involves the relocation of an outfall outside of the 
source property.2  

The permittee has documented, and DEQ finds, that the permitted activities under the prior and 
the renewal permits are virtually identical. Both the prior and renewal permits are issued on a 
system-wide basis, and require measures that effectively prohibit non-stormwater discharges and 
controls to reduce the discharge of pollutants to the maximum extent practicable. Both permits 
include adaptive management measures designed to improve the management practices, and thus 
further reduce pollutant discharges. Since the prior permit covered all existing and future 
discharges from the system, the renewal permit does not allow the use of additional property, a 
physical expansion, or a relocation of an outfall as defined in the aforementioned rule. 
  
State Statutory Permit Requirements 
All water quality permits must meet the requirements of state law. In general, Oregon statutes 
give the Environmental Quality Commission and DEQ broad authority to impose permit 
requirements needed to prevent, abate, or control water pollution.3 However, direct statutory 
requirements applicable to discharge permits are more limited. ORS 468B.020(2)(b) directs DEQ 
to require the use of all available and reasonable methods necessary to achieve Oregon’s water 
quality goals, such as protecting water quality and beneficial uses, as described in ORS 
468B.015 and ORS 468B.048. Under ORS 468B.035, the Environmental Quality Commission 
and DEQ are given authority to implement federal regulations and guidelines established by the 
EPA in accordance with the Clean Water Act, including the issuance of water quality discharge 
permits. In order for DEQ to issue permits for discharges from municipal storm sewer systems in 
accordance with the federal stormwater regulations,4 OAR 340-045-0015(2) was amended to 
require municipal stormwater dischargers to obtain a permit.    
 
Oregon Revised Statutes 468B.050 requires that discharge permits specify applicable effluent 
limits. The effluent limits applicable to this permit are narrative and BMP-based, and represent 
DEQ’s determination of practices that effectively prohibit non-stormwater discharges and control 

                                                
1 OAR 340-018-0050(2)(b); OAR 660-030-0090; and OAR 660-031-0040.    
2 OAR 340-018-0050(2)(b)(B) 
3 ORS 468B.010, 468B.015, 468B.020, and 468B110 
4 40 Code of Federal Regulations § 122.26 
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pollutants in stormwater discharges to the maximum extent practicable in accordance with the 
federal Clean Water Act5 and federal stormwater regulations.  

COVER PAGE 

Receiving Stream Information 
The front page of the renewal permit includes information about the receiving stream(s) to which 
the permittee’s MS4 discharges stormwater. In addition, a reference is made to the Total 
Maximum Daily Load (TMDL) that establishes wasteload allocations (WLAs) for urban 
stormwater in the Tualatin subbasin. This reference does not create any permit requirements or 
represent numeric effluent limits. Rather, it is simply designed to acknowledge the existence of 
the EPA-approved TMDLs and associated stormwater WLAs. The methods by which the 
permittee is required to address TMDLs are described in Schedule A and Schedule D of the 
permit.   

SCHEDULE A 
Controls and Limitations for Stormwater Discharges from MS4s 

Schedule A.2 describes the required controls and limitations for stormwater discharges from the 
permitted source. Additional requirements related to some of the controls and limitations 
discussed in this section of Schedule A can be found in other schedules of the permit. In 
combination with the BMPs described in the SWMP, the required controls and limitations in this 
permit reflect DEQ’s determination of what represents the MEP standard. The detailed 
requirements for SWMP development, implementation and modification are found in Schedules 
A, C and D.   

Condition A.2.a 
Prohibit Non-Stormwater Discharges 
This permit condition, in accordance with federal regulations, requires the permittee to 
effectively prohibit non-stormwater discharges into the MS4 that are not otherwise authorized. 
The types of non-stormwater discharges that are authorized include those listed in Schedule 
A.2.d.i.M., which reflect the allowable non-stormwater discharges listed in the federal
regulation6, discharges covered by and compliant with other NPDES permits or other state or
federal permit designed to protect and improve water quality, or other discharges that DEQ
otherwise exempts or authorizes.  For example, DEQ coordinates with the Oregon Water
Resources Department to address water quality issues associated with the issuance of Aquifer,
Storage and Recovery permits by OWRD.

5 Clean Water Act, Section 402(p), 33 U.S.C. § 1342 (p)(3) 
6 40 Code of Federal Regulations § 122.26(d)(2)(iv)(B)(1) 
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Condition A.2.b 
Maximum Extent Practicable 
The permit condition reflects the compliance standard for the MS4 permit program under federal 
law. To address this compliance standard, the permittee is required to implement controls to 
reduce the discharge of pollutants in accordance with the permit and SWMP incorporated into 
the permit by reference, which collectively reflects DEQ’s determination of what represents 
MEP for this permit term.  However, as described in the State Statutory Permit Requirements 
section on page 4 of this document, the permittee must also implement reasonable and available 
controls.  

With respect to the municipal separate storm sewer system at issue in this permit, DEQ interprets 
the MEP standard to require all controls that are reasonable and available, and by requiring 
permittees to implement reasonable and available controls designed to reduce the discharge of 
pollutants to the MEP, the permittee will serve to protect, maintain and improve the quality of 
waters of the State and the beneficial uses of such waters consistent with ORS 468B.015 and 
ORS 468B.020. 

In recognition of the difficulties of regulating discharges from municipal separate storm sewers, 
EPA has intentionally not provided a precise definition of MEP to allow flexibility in MS4 
permitting.  EPA does envision, however, that the evaluative process taken to meet the MEP 
standard will: “...consider such factors as condition of receiving waters, specific local concerns, 
and other aspects included in a comprehensive watershed plan.  Other factors may include MS4 
size, climate, implementation schedules, current ability to finance the program, beneficial uses of 
receiving water, hydrology, ecology, and capacity to perform operation and maintenance.”7   

DEQ provided the permittee with general direction for evaluating its program to meet the MEP 
standard.  Specifically, DEQ highlighted program effectiveness, local applicability and program 
resources as the three MEP general evaluation factors, which together are focused on an 
effectiveness examination of identified best management practices, the local applicability of 
implementing best management practices, and determining the appropriate level of program 
resources.   

DEQ understands that the actions and activities that constitute MEP for a particular permittee 
may change over time.  Therefore, DEQ has included monitoring and reporting requirements 
described in Schedule B and adaptive management requirements in Schedule D to ensure 
continued compliance with the MEP standard.   

Policy guidelines in OAR 340-041-0001 provide that DEQ “will continue to manage water 
quality by evaluating discharges and activities, whether existing or a new proposal, on a case by 
case basis, based on information currently available and within the limiting framework of 
minimum standards, treatment criteria and polices …”  One such treatment criterion and policy 

7 December 8, 1999 Federal Register, Vol. 64, No. 235, Page 68754.  
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guideline is set forth in OAR 340-041-0009(8), which provides that “Storm Sewer Systems 
subject to Municipal NPDES Stormwater Permits: Best management practices must be 
implemented for permitted storm sewers to control bacteria, to the maximum extent practicable.”  
DEQ has determined that the permit conditions conform to such treatment criterion. DEQ has 
also determined that the permit conditions, including the requirement to control pollutants in 
stormwater discharges to the MEP standard, conforms to basin specific criteria 340-041-0340 
(Willamette River basins respectively), which require that water quality be managed to protect 
beneficial uses.   

Condition A.2.c 
Implementation of the Stormwater Management Plan 
This permit condition references a specific submittal date to identify the applicable SWMP and 
to assist in tracking any future SWMP revisions.  This reference will assist the public and other 
interested parties in obtaining access to the SWMP.  In addition, SWMPs must be electronically 
available through direct incorporation into the permittee’s website or accessible via a permittee 
weblink, or both. 

In this permit condition, the SWMP is incorporated into the permit by reference.  As a result, the 
elements of the SWMP are also permit conditions.     

DEQ has reviewed the SWMP submitted with the permit application and subsequent 
modifications to this SWMP, and DEQ has concluded that the program elements, BMPs and 
measurable goals included in the permittee’s SWMP, in conjunction with the provisions 
contained within the permit, will protect, maintain and improve water quality of the state.  This 
conclusion also represents DEQ’s determination of the practices necessary to reduce the 
discharge of pollutants to the MEP.  

Condition A.2.d 
Stormwater Management Plan Requirements 
DEQ developed this permit condition for the third generation of MS4 Phase I permits to reflect 
DEQ’s commitment to continued improvement with each successive permit iteration. The broad 
requirement in this permit condition highlights the importance of implementing a SWMP that 
incorporates measurable goals for program elements identified in Sections i. through viii. in 
Schedule A.2.d.  DEQ addressed and aligned sections i. through viii under this permit condition 
as closely as possible to the six minimum measures (i.e., program elements) required in 40 CFR 
122.34, which further supports DEQ’s efforts to develop a comprehensive statewide urban runoff 
management approach that effectively addresses stormwater-related pollutant discharges.  

Measurable goals effectively replace the tracking requirements found in the existing (2004-2009) 
permit, including Total Maximum Daily Load (TMDL) performance measures and performance 
indicators. Measurable goals are functionally similar to the performance indicators in the 
previous permit. Measurable goals are objectives or targets that quantify the progress of SWMP 
implementation and outline the practices, techniques or provisions associated with protecting 
water quality. Measurable goals are quantitative, prospective and, wherever possible, describe 
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what the permittee intends to do and when they intend to do it. Measurable goals may be stated 
as a range or a series of dates that reflect actions necessary to complete a larger task.   

USEPA has developed guidance related to the development and expression of measurable goals.8  
To maintain the flexibility for identifying, tracking and addressing measurable goals, DEQ is not 
mandating specific types of goals or measurement tools. However, the permittee must consider 
USEPA’s guidance when evaluating the appropriateness and effectiveness of the measurable 
goals that are identified in its SWMP.   

Condition A.2.d.i  
Illicit Discharge Detection and Elimination (IDDE) Program 
The permittee has implemented an IDDE program since the initial issuance of its MS4 permit in 
the mid-1990s. The IDDE program must address illicit discharges, or any discharge to a 
municipal separate storm sewer system that is not composed entirely of stormwater except 
discharges pursuant to a NPDES permit or discharges resulting from unplanned fire fighting 
activities. However, the permittee must regard discharges that do not comply with NPDES 
permit conditions (or other similar authorization) as illicit discharges, and address the discharges 
accordingly.  For example, if construction material associated with construction activities 
covered under a NPDES 1200-C or 1200-CN permit is placed or discharged into the MS4, the 
permittee must take action to eliminate such discharge since the discharge of this material is not 
authorized under the state’s 1200-C or 1200-CN permit.    

The permit lists a group of non-stormwater discharges (see Schedule A.2.d.i.M.) that are 
authorized by the permit for discharge to the MS4 unless the permittee identifies the type of non-
stormwater discharge as a significant source of pollutants. As part of the permit renewal 
application process, the permittee submitted an evaluation of these non-stormwater discharges. 
The permittee conducted this evaluation to determine if the non-stormwater discharges identified 
in Schedule A.2.d.i.M were being adequately addressed by its BMPs. The evaluation identifies 
types of non-stormwater discharges, and examines whether a non-stormwater discharge occurs 
within the jurisdictional area, whether the non-stormwater discharge requires a BMP to reduce 
the discharge of pollutants, and what effective BMP is implemented to reduce the pollutants, if 
needed.  Based on DEQ’s review of the permittee’s evaluation, DEQ determined the permittee is 
implementing appropriate BMPs to reduce the discharge of pollutants associated with the non-
stormwater discharges identified in Schedule A.2.d.i.M. 

An IDDE program, including the enforcement of such program, is necessary to limit and avoid 
illicit discharges or improper waste disposal. An effective IDDE program incorporates 
preventive management strategies as necessary, such as sanitary cross-connection reviews as part 
of building inspections, development and training of spill response standard operating 
procedures, and ongoing sanitary and storm sewer maintenance and replacement programs.  An 

8 EPA’s measurable goals guidance can be found on the web at: 
http://cfpub.epa.gov/npdes/stormwater/measurablegoals/index.cfm 
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IDDE program that effectively prohibits non-stormwater discharges into the storm sewer system 
also includes approaches and techniques to identify or detect illicit discharges or improper 
disposal, such as dry-weather screening inspections and televising sanitary or storm sewer 
systems, so the discharges do not turn into catastrophic discharges to receiving waterbodies.9   

DEQ maintains that ongoing dry-weather inspection activities play an important role in a 
comprehensive IDDE program. The purpose of the inspection activities is to proactively and 
strategically examine the storm sewer system for illicit discharge sources, including identifying 
locations where a significant contribution of pollutants would result if an illicit discharge was to 
occur.  

To enhance the existing permit language that generally requires a program to detect and remove 
illicit discharges and improper disposal into the storm sewer, DEQ has incorporated a specific 
condition that requires the permittee to identify and prioritize annual dry-weather inspection 
locations. In selecting the dry-weather inspection locations, DEQ expects the permittee will 
choose locations downstream from known or suspected illegal or illicit discharges, particularly if 
the source has not been identified or locations selected by the permittee to support source 
identification and elimination of illicit discharges. DEQ expects the permittee to consider 
inspection locations in areas discharging to sensitive waterbodies, areas where the age of the 
structures or stormwater system are near the end of their design life, in areas downstream of 
sources that if an illicit discharge or improper disposal were to occur would have a significant 
impact on water quality, or other relevant areas that may have an increased likelihood for illicit 
discharges or improper disposal (e.g., areas with a higher risk for spills).  The permittee should 
not use the size of the conveyance system (e.g., pipe, ditch) as the sole factor for determining 
inspection locations as this factor may not be a good indicator of the potential for an illicit 
discharges.10,11    

Once identified, DEQ expects that the dry-weather inspection locations are inspected at least 
once per year following the 72-hr. antecedent dry period, and recommends inspections at a 
higher frequency if necessary to effectively address illicit discharges. The permit allows the 
permittee to change screening locations as long as the total number of screening locations is not 
reduced, and the permittee must document the rationale supporting why a change of locations 
will still ensure effective program implementation. For example, the permittee may collect 
information as part of its field screen activities or other investigatory actions that verifies that a 

9 Brown, E., D. Caraco and R. Pitt. 2004. Illicit Discharge Detection and Elimination: A Guidance Manual for 
Program Development and Technical Assessments. Center for Watershed Protection, Ellicott City, MD & 
University of Alabama, Tuscaloosa, AL. 
10 Lilly, Lori A., Bill P. Stack & Deb S. Caraco. 2012. Pollution Loading from Illicit Sewage Discharges in Two 
Mid-Atlantic Subwatersheds and Implications for Nutrient and Bacteria Total Maximum Daily Loads. Watershed 
Science Bulletin (3) 1: 7-17. 
11 Lilly, Lori and Paul Sturm. 2010. Technical Memorandum: Illicit Discharge Monitoring in Baltimore Watersheds. 
Center for Watershed Protection. Ellicott City, MD. 
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dry-weather flow results from an allowable non-stormwater discharge. In such instance, the 
permittee may change its screening location to better use its resources. DEQ encourages the 
permittee to align its field screening activities with other stormwater program actions and 
activities, such as industrial and commercial facility inspection or road maintenance pollution 
prevention activities.  

DEQ has also included permit language to identify or develop pollutant parameter ‘action levels’ 
that, if exceeded, will trigger the permittee to conduct further investigation to identify sources of 
illicit discharges.  DEQ anticipates the ‘action levels’ may also help the permittee evaluate if the 
source of a dry-weather discharge is an allowable non-stormwater discharge described in 
Schedule A.2.d.i.M.  In identifying or developing the ‘action levels’, the permittee must review 
and consider using the IDDE program guidance developed by the Center for Watershed 
Protection and referenced by the United States Environmental Protection Agency 
(http://www.epa.gov/npdes/pubs/idde_chapter-12.pdf). 

Although DEQ understands that local IDDE programs have been in place for numerous years, 
the importance of documenting implementation procedures became apparent during recent 
USEPA audits of the MS4 Phase I permit programs in Oregon. Specifically, USEPA has 
indicated that the noticeable absence of clear procedures has resulted in limited clarity and 
varying implementation success. As a result, DEQ has clarified permit language throughout the 
IDDE section to ensure that the permittee is documenting and implementing a range of 
procedures, systematically targeting potential sources, and expeditiously eliminating illicit 
discharges to ensure an overall effective IDDE program. The type of IDDE procedures that must 
be documented as part of this condition include, but are not limited to, illicit discharge source 
identification, spill/complaint response, and enforcement response.  

DEQ anticipates that the permittee will encounter situations when its own investigation or 
information provided by the general public (or other entity) indicates the likely presence of an 
illicit discharge.  The permit condition requires the permittee to document and implement 
procedures to expeditiously identify the source and/or responsible party when information 
indicates that an illicit discharge may exist. DEQ anticipates that the procedures may need to be 
updated when the permittee comes across new illicit discharge scenarios or unique situations that 
are not adequately addressed by the procedures. However, DEQ also understands there are 
situations when the permittee may implement its procedures and is unable to locate the source or 
responsible party.  For example, a permittee’s dry-weather field screening activities may identify 
an intermittent illicit discharge, and upon further investigation (which may include a range of 
techniques such as televising sewer lines, conducting facility inspections, or distributing 
education and outreach materials), the permittee is unable to locate the source. In such instances, 
this permit condition clarifies that the permittee may suspend its active investigation for the 
source and/or responsible party until new or additional information becomes available. However, 
DEQ anticipates the permittee will then need to include the location associated with these types 
of situations as a future dry-weather screening priority location, if not already identified as a 
priority screening location.      

http://www.epa.gov/npdes/pubs/idde_chapter-12.pdf
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This permit condition requires the permittee to prevent, contain, respond to and mitigate spills or 
similar illicit discharges. The permittee must document and implement response procedures to 
address spills or other types of discharges that are unique or irregular in nature. The permittee 
must also report such discharges in accordance with all applicable state and federal rules, 
including notification to the Oregon Emergency Response System. DEQ acknowledges that it is 
the responsibility of a private property owner or known responsible party to report a spill to 
OERS in accordance with the federally-defined and state-defined reportable spill requirements.  
However, in such instances, DEQ encourages the permittee to become familiar with and assist 
individuals in navigating the reporting requirements. In cases when no responsible party is 
identified, for example a spill on a roadway that could discharge to the permittee’s MS4, DEQ 
anticipates that the permittee likely becomes responsible to report the spill to OERS.    

Similarly, the permittee must take action to eliminate illicit discharges within five working days 
of identification of the source. In most instances, DEQ expects the permittee will be able to 
eliminate the illicit discharge immediately or shortly after identifying the source.  DEQ 
understands, however, there are situations when eliminating an illicit discharge will take 
considerably longer. If the permittee identifies an illicit discharge that will take longer than five 
working days to eliminate, DEQ is requiring the permittee to develop and implement an action 
plan that establishes a process and estimated timeframe for eliminating the illicit discharge in an 
expeditious manner. DEQ considered the type of technical, logistical or other reasonable issue, 
such as the need for a special budget approval due to a non-typical repair that may impact the 
elimination of the illicit discharge. DEQ determined that the permittee should have adequate time 
to develop an appropriate action plan within 20 working days (approximately one calendar 
month) of identifying the source of the illicit discharge. The permittee may also develop a 
standardized IDDE elimination procedure for typical types of illicit discharges, such as cross-
connections, illegal washing activities, erosion control program violations, or discharge of waste 
into a catch basin, in place of the detailed action plan. The standardized procedures for typical 
discharges must describe the timeframe and process that the permittee will follow to remedy the 
illicit discharge. DEQ anticipates that when the permittee is unable to identify the individual(s) 
who are responsible for causing the illicit discharge, the permittee will implement its own 
procedures to eliminate the illicit discharge.    

The permit condition also specifies that the permittee must track its efforts related to illicit 
discharge complaints, investigations and elimination activities. DEQ appreciates that the 
permittee works with multiple jurisdictions to track the actions and activities of each jurisdiction 
responsible for responding to complaints or referrals, investigating illicit discharges and 
eliminating the discharge. However, due to the number and complexity of the interactions, DEQ 
finds it imperative that there is consistency and clarity regarding the type of information that the 
permittee and jurisdictions track and monitor. As a result, DEQ has included a minimum list of 
tracking elements in this permit condition to ensure the permittee’s illicit discharge program can 
be adaptively managed in a meaningful manner. DEQ is relying on the actions identified in 
SWMP BMP Category: Illicit and Non-Stormwater Discharges – 3 Report and Response 
Tracking System to guide the permittee as it evaluates and updates the tracking system or 
approach. 
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DEQ expects the permittee is already enforcing its illicit discharge ordinances or other regulatory 
mechanism. The enforcement response plan permit requirement is designed to ensure clarity and 
consistency in enforcement response actions by focusing enforcement resources on the most 
important violations and violators, and to reduce - with the goal to eliminate - the number of 
reoccurring violations or repeat offenders. The enforcement response plan or similar document 
must ultimately describe how the permittee will generally enforce its illicit discharge ordinance 
using an escalating enforcement approach.   

DEQ has also included permit requirements to promote improved communication between 
permittees to improve consistency and timely response to illicit discharges. For example, this 
permit condition requires the permittee to notify an authority with jurisdictional stormwater 
oversight if the source of an illicit discharge originates outside of the jurisdictional area of the 
permittee. 

Condition A.2.d.ii 
Industrial and Commercial Facilities 
Federal stormwater regulation envisions States and MS4 permittees cooperating to address 
pollutants in stormwater discharges from industrial facilities to municipal storm sewers.12 The 
approach envisioned by USEPA balances the important role that local jurisdictions have to 
identify sources of pollutants and develop appropriate controls, and the role the State permitting 
authority has to cover federally-identified industrial facilities under a separate permit.  

The conditions in this permit section clarify DEQ’s expectations regarding the actions the 
permittee must take to improve oversight of industrial stormwater and to address stormwater 
discharges from significant sources that the DEQ’s industrial stormwater permit program does 
not address.  The permittee must continue to implement its program to address stormwater from 
industrial sources, such as industrial facilities that are subject to section 313 of title III of the 
Superfund Amendments and Reauthorization Act of 1986.  The permittee is also specifically 
required to screen new industrial facilities, and notify them when the permittee identifies the 
potential that the facility may require an industrial NPDES permit (i.e., 1200-Z) from DEQ. 
Industrial activities that are subject to industrial NPDES permitting requirements are determined 
by SIC codes listed in the federal regulations.13 This facility screening requirement further 
clarifies the roles of the permittee and DEQ in cooperating to address industrial stormwater, and 
DEQ has developed implementation guidance intended to assist MS4 permittees in implementing 
screening activities that address this permit condition.14 For example, the guidance clarifies that 
the permittee may use a range of options (including but not limited to email, form letter, or 
personalized letter) to notify the facility of its findings, and the permittee should document the 

12 November 16, 1990, Federal Register, Vol. 55, No. 222, Page 48000.   
13 40 Code of Federal Regulations § 122.26(b)(14) and (15). 
14 Municipal Stormwater Program Guidance: Screening Industrial Facilities to Assess Potential for Industrial 
Stormwater NPDES Permit Applicability-June 2013 (www.deq.state.or.us/wq/stormwater/docs/MS4indFacRevGuidanceF.pdf) 

http://frwebgate.access.gpo.gov/cgi-bin/get-cfr.cgi?TITLE=40&PART=122&SECTION=26&TYPE=TEXT&YEAR=2005
http://www.deq.state.or.us/wq/stormwater/docs/MS4indFacRevGuidanceF.pdf
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industrial facility contact name, facility name, SIC code, date of contact and notification 
mechanism for purposes of MS4 permit compliance.  

DEQ anticipates that the permittee will address this permit condition as a result of an existing 
Memorandum of Agreement (MOA) between DEQ and Clean Water Services. Under the MOA, 
Clean Water Services acts as an ‘agent’ for DEQ’s industrial NPDES permits (i.e., 1200-Z) 
within its jurisdictional area. The MOA outlines responsibilities to carry out permit 
administration and compliance, such as processing new industrial NPDES permit applications 
and making permit registration decisions, assisting the DEQ with permit renewal, reviewing 
stormwater discharge monitoring reports, reviewing action plans, inspecting sites, and being the 
first-responder for complaints and permit compliance.  Under the agreement, DEQ retains 
enforcement authority over the industrial stormwater permit. 

This permit condition also requires the permittee to update its strategy to address other types of 
industrial and commercial facilities that are not covered under the state’s 1200-Z permit or not 
covered under the permittee’s existing program, where site-specific information has identified a 
significant contribution of stormwater pollutant load from industrial or commercial sources.  The 
permittee must document its approach to and rationale for identifying a facility as a contributor 
of a significant pollutant load establish the priorities and procedures for facility inspection and 
stormwater control measure implementation at the identified facilities.      

Although this condition does not require the permittee to evaluate every commercial and 
industrial source within its jurisdiction to determine whether a particular facility contributes a 
significant pollutant load, DEQ anticipates the permittee will rely upon a variety of existing 
approaches to identify industrial and commercial sources, such as IDDE program activities or 
environmental monitoring. DEQ also expects that the permittee will use other credible sources of 
information as appropriate, such as research studies or third party environmental monitoring, to 
support the review, update and implementation of its industrial and commercial facility strategy.  
Ultimately, DEQ estimates that this requirement will further strengthen and complement related 
stormwater management efforts, such as IDDE, education and outreach, operations and 
maintenance of structural controls, an existing fat, oil and grease reduction program, or the 
identification of priority retrofit approaches or areas.   

Condition A.2.d.iii 
Construction Site Runoff Control 
The permittee, through ordinances or other regulatory mechanisms, must implement a program 
that prevents and controls the discharge of pollutants in stormwater runoff from construction 
sites that meet a minimum threshold of land disturbance. Even though construction sites that 
disturb one acre or more of land (or are less than an acre and are part of a common plan of 
development that is one acre or more) are covered by a DEQ-issued NPDES stormwater permit 
for construction sites, the construction site runoff control requirements in this permit condition 
are designed to induce more localized site regulation and enforcement efforts, and to enable the 
permittee to more effectively control construction site runoff discharges into its MS4.   
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The construction site minimum threshold of land disturbance identified in this condition reflects 
the Best Professional Judgment of the permit writer based on direct experience and an evaluation 
of multiple factors. These factors include: a) the level of resources (personnel, financial, time) 
needed to review, approve, inspect and enforce erosion prevention and sediment control plans; b) 
the number and type of potential construction projects; c) the potential for water quality impacts 
associated with typical construction projects; d) the permittee’s current minimum threshold; and, 
e) the construction site minimum threshold incorporated into MS4 permits by other permitting 
authorities. 
  
The requirements in Conditions iii.A through G describe DEQ’s minimum program elements for 
the permittee’s construction site runoff program. The requirements are similar to those found in 
the previous permit, but are more specific about the actions that the permittee is required to 
perform.   
 
Ultimately, DEQ expects the permittee to design, implement, and enforce a construction site 
runoff program to ensure that effective erosion prevention and sediment control (EPSC) best 
management practices are implemented and maintained where land disturbing activities are 
occurring, and sediment is prevented from discharging into surface waters or to the MS4 from 
such sites. DEQ has identified conditions indicating when EPSC best management practices are 
not effective or a significant amount of sediment has discharged from or is likely to discharge 
from a construction site, which includes, but is not limited to, a) earthslides or mudflows, b) 
concentrated (e.g., rill, rivulets, gully, channel) or turbid stormwater flows when flows are not 
effectively treated prior to discharge from the construction site, and c) deposits of sediment or 
other material in natural or designed conveyance systems (including inlets and catch basins) or to 
any property outside of the approved construction site. The permittee must use these conditions 
as it assesses whether or not effective EPSC BMPs are being implemented and maintained. 
  
The main elements of the construction site runoff program required in this permit condition 
include the following: a) having an ordinance to require controls and impose sanctions, b) 
requiring implementation and maintenance of BMPs, c) preventing or controlling site 
construction wastes from impacting water quality, d) requiring development of a EPSC site plan, 
e) implementing site plan review procedures, f) implementing site inspection procedures, g) 
implementing escalating enforcement procedures, and h) maintaining and tracking construction 
site runoff program activities. DEQ expects the permittee will describe within its site plan 
review, site inspection, and enforcement procedures the actions and activities the permittee will 
implement to ensure the discharge of pollutants in stormwater runoff from construction sites is 
prevented and controlled accordingly. 
 
DEQ appreciates that individual single-family home sites less than one acre are often very 
similar in nature and design. In the interest of improved implementation while maintaining 
effective EPSC BMPs, this permit condition allows the permittee to specify an appropriate list of 
effective EPSC BMPs for individual single-family home sites less than one acre in place of the 
EPSC site plan requirements. If the permittee uses this approach for individual single-family 
home sites less than one acre, the permittee must ensure that the site plan/sketch shows the 
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placement and use of the permittee-identified EPSC BMPs. DEQ anticipates that if the permittee 
follows or implements a similar approach as described in DEQ’s guidance for small construction 
site lots, the permittee will address the individual single-family home sites less than one acre 
exception in this permit condition.15    

To ensure that effective EPSC BMPs are being implemented and maintained at construction 
sites, this condition requires the permittee to conduct inspections to verify compliance. The 
permittee must document its inspection procedures, which will improve the accuracy and 
consistency of the inspections. This documentation is particularly important if the permittee 
relies upon multiple site inspectors to conduct inspections, if there is a non-compliant site that 
requires enforcement action be taken, or to retain the permittee’s institutional knowledge. DEQ 
anticipates the inspection procedures will be comprehensive and include a wide range of 
information, such as legal responsibilities and authority, professional responsibilities or code of 
conduct, safety and inspection equipment, documentation and report-writing guidance, 
inspection priorities, and inspection activities, including pre-inspection preparation, site entry, 
records review, site inspection, and exit interview.   

DEQ expects the permittee is already enforcing its construction site runoff erosion and sediment 
control code. The enforcement response plan permit requirement is designed to ensure clarity 
and consistency in enforcement response actions by focusing enforcement resources on the most 
important violations and violators, and to meet the goal of minimizing the transport of 
construction-related pollutants to waters of the State and prevent adverse impacts to water 
quality by construction-related pollutants. The enforcement response plan or similar document 
must ultimately describe how the permittee will generally enforce its applicable ordinance using 
an escalating enforcement approach.   

This permit condition contains newly added permit language to clarify that construction site 
runoff activities must be documented and tracked. DEQ anticipates that this requirement is 
already being met since the construction site program is a component of the stormwater 
management program, and CWS is already required to report the implementation status in its 
annual report.  

Condition A.2.d.iv 
Education and Outreach 
The previous permit required the permittee to conduct educational activities to facilitate the 
proper management and disposal of used oil and toxic materials, provide educational 
opportunities for construction site operators, and consider using education programs to address 
the application of pesticides, herbicides and fertilizers. This permit condition consolidates these 
education and outreach program requirements under a single program element, and further 
clarifies and expands the education and outreach program minimum expectations.   

15 DEQ. March 2013. Small Lot Construction Stormwater Permit Manual.  
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This permit condition requires the permittee to document and use effective education and 
outreach methods. USEPA has developed guidance to assist local jurisdictions in developing 
effective education and outreach strategies.16 

The permit requires the permittee to implement an education and outreach program designed to 
achieve measurable goals for the targeted audience and the specific stormwater quality issues or 
identified pollutants of concern in the community. To achieve this requirement, DEQ anticipates 
that the permittee will build upon previous education and outreach program implementation 
experiences, and will use recent techniques and approaches, as appropriate, to design its 
education and outreach strategy. For example, recent attention has focused on the principles and 
virtues of social marketing, particularly as this concept is applied to environmental programs,17 
and DEQ anticipates the permittee will use social marketing concepts in its education and 
outreach program. DEQ also expects the permittee will use the appropriate type of distribution 
mechanism and medium to effectively distribute the education and outreach message. The type 
of medium or mechanism may include, but is not limited to, newspapers, newsletters, utility 
bills, door hangers, radio public service announcements, videos, televised council meetings, 
signs, and posters.    

The permit also identifies education and outreach program requirements that must be met, 
including a requirement to address proper use and disposal of pesticides, facilitation of illicit 
discharge reporting, and municipal employee training for those individuals involved in activities 
related to stormwater management. For example, stormwater pollution prevention and reduction 
training for municipal employees should incorporate approaches or concepts, such as Low 
Impact Development, Green Infrastructure, urban ecology, water quality-sensitive landscape and 
soil practices, integrated pest management principles, and watershed management. 

In most instances, the permit provides flexibility to choose the audience(s) and pollutant(s) of 
concern that the permittee will focus on. The permittee must document and report the specific, 
measurable activities that it will conduct, and identify the individual or entity responsible for 
implementing the activities. Due to the increasing importance of Low Impact Development and 
Green Infrastructure in reducing pollutants to the MEP, DEQ expects the permittee will 
incorporate LID and GI elements into its public education and outreach strategy during this 
permit term. For example, the permittee could, as highlighted by USEPA, dedicate resources for 
educating design engineers and landscape architects, provide site development checklists that 
incorporate LID or GI components, and conduct periodic training sessions as part of its 
education and outreach strategy for LID and GI.18 

16 USEPA. November 2010. Getting In Step: A Guide for Conducting Watershed Outreach Campaigns. 3rd edition. 
EPA 841-B-10-00. Office of Water, Nonpoint Source Control Branch: Washington D.C. 
17 Schultz, P. Wesley. May 2010. Social Marketing: A Community Based Approach. Presentation prepared for the 
U.S. Environmental Protection Agency, RCC Web Academy. 
18 USEPA New England. April 2009. Incorporating Low Impact Development into Municipal Stormwater 
Programs. EPA 901-F-09-005. Boston. 
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This permit condition also requires the permittee to conduct or participate in an effectiveness 
evaluation to measure the success of public education activities during the permit term. DEQ 
expects CWS to choose an appropriate number of educational activities that will provide CWS 
with information needed to understand the effectiveness of its program. The effectiveness 
evaluation must focus on quantifying and assessing changes in targeted behaviors, and should be 
conducted in a manner to provide a reasonable estimate of pollutant reductions that may be 
achieved by implementing a targeted education and outreach program. DEQ expects the results 
of the evaluation will be used to adaptively manage the education and outreach programs, and 
provide information that could be incorporated in the permittee’s TMDL waste load allocation 
(WLA) attainment assessment, pollutant reduction estimates and benchmark development 
efforts.  

Several recent Center for Watershed Protection reports provide guidance related to designing a 
quantitative study to monitor public education and behavior change programs, particularly a 
defensible examination of a pollutant load reduction estimate achieved through the 
implementation of an education and behavior change program, and developing methodology for 
developing pollutant reduction estimates for educational programs.19, 20     

Condition A.2.d.v 
Public Involvement and Participation 
Federal regulations require MS4 permittees to establish a public involvement process for the 
development of their stormwater management program.21  However, there is no explicit public 
involvement requirement in the federal regulations regarding the ongoing implementation and 
evaluation of the stormwater management program. DEQ expects continued public involvement 
will assist the permittee in maintaining a high quality stormwater management program that 
meets MEP.  

This condition of the permit specifies that the permittee must implement a public participation 
process that provides opportunities for the public to participate in the development, 
implementation and adaptive management of the permittee’s stormwater management program.  
Specifically, the process must include provisions for receiving, documenting and considering 
public comments on the monitoring plan, annual reports, SWMP, TMDL pollutant load 
reduction benchmark, and retrofit strategy. Although DEQ excluded the addition of BMPs and 
revision or updates to existing BMPs that do not change the nature and scope of the BMPs from 
this permit condition, DEQ anticipates the permittee should provide the public the opportunity to 
comment on such changes, particularly if the changes will impact the cost of providing the 
improved or increased service, and allow for public comment as necessary.   

19 Center for Watershed Protection. 2008. Monitoring to Demonstrate Environmental Results: Guidance to Develop 
Local Stormwater Monitoring Studies Using Six Example Study Designs. Center for Watershed Protection: Ellicott 
City, MD. pg. SD5-1to SD5-17.  
20 Center for Watershed Protection. June 2013. Cost-Effectiveness Study of Urban Stormwater BMPs in the James 
River Basin. Center for Watershed Protection: Ellicott City, MD. pg. 35-37.   
21 40 Code of Federal Regulations §122.26 (d)(2)(iv) 
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Condition A.2.d.vi 
Post-Construction Site Runoff Control and Retrofit Programs 

General 
The Post-Construction Site Runoff Control and Retrofit permit conditions are primarily 
organized into four sections:  
A. Stormwater Runoff Quality
B. Low Impact Development Approaches (LID or GI);
C. Hydromodification and Stormwater Runoff Quantity; and
D. Retrofit Strategy.

Four additional sections, E. through H., cover post-construction runoff management site plans, 
off-site alternatives, inspection and enforcement, and recordkeeping. It is appropriate to include 
these four related aspects into a single permit condition and to provide for their phased, 
integrated implementation. DEQ expects the permittee to integrate the development and 
implementation of the post-construction standards, the assessment of hydromodification, and the 
development of a retrofit strategy into one coherent effort in the permit term. This approach 
optimizes the permittee’s goals of maximizing the use of resources to achieve environmental 
results. DEQ recognizes this effort takes additional planning, integration and resources to 
achieve within a permit term.  

Approaches to controlling the quality of stormwater runoff from developed and redeveloped sites 
are well-established and may be implemented ahead of the LID requirements. Development and 
implementation of performance standards that address stormwater runoff quantity require an 
understanding of the hydromodification impacts of discharges to the MS4. The retrofit strategy 
will be developed in conjunction with the water quantity performance standards. All the 
performance standards must apply to new development and redevelopment projects that create or 
replace 1,000 square feet or greater of impervious surface. The retrofit program applies to 
previously developed areas that lack sufficient stormwater management facilities. 

A post-construction program is an important component of a comprehensive municipal 
stormwater management program. Urban stormwater pollutant loading from developed areas is 
generally a function of increased stormwater runoff volume and flow rates resulting from 
increased impervious surfaces, and is related to the type and intensity of a land use activity. An 
effective post-construction management program reduces pollutant loading to receiving waters 
from developed areas if the program requires development projects to minimize impervious 
surfaces, reduce runoff volumes, and provide stormwater quality treatment.22   

22 National Research Council. 2008. Urban Stormwater Management in the United States.  The National Academies 
Press: Washington, DC. 
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This permit condition affords the permittee flexibility to identify the most effective approaches 
through a considerable planning effort that will involve the development community and general 
public. The permittee will implement a post-construction program that considers and addresses 
local conditions and still includes controls necessary to reduce the discharge of pollutants to the 
MEP. For example, this permit condition provides flexibility to the permittee to identify a 
minimum design storm or an acceptable method to conduct a continuous simulation. DEQ 
anticipates this flexibility will allow the permittee to ensure the intended water quality benefits 
are being achieved by identifying appropriate BMPs and through appropriate site BMP and 
control BMP design/sizing.  

This permit condition expands on the previous post-construction site runoff permit requirements 
by identifying performance standards. Generally, DEQ expects the permittee to implement these 
performance standards by developing or revising its legal authority, program requirements, 
including the enforceable stormwater management standards (i.e., Design and Construction 
Standards), and project review and approval process. DEQ also expects the permittee to use its 
local requirements in the review and approval of site-specific post-construction stormwater 
management site plans for applicable new development and redevelopment projects.   

DEQ based these performance standards on its review of current post-construction site runoff 
programs and requirements in Oregon, post-construction program requirements in other states, 
scientific literature, and comments and guidance from USEPA. DEQ also considered specific 
post-construction stormwater management requirements found in the basin-specific criteria for 
the Tualatin River Subbasin.23 DEQ did not, however, incorporate these criteria into the 
performance standard because DEQ anticipates that correct implementation of a post-
construction program to address the performance standards described in this permit will 
effectively meet, and likely exceed, the basin-specific criteria that the permittee must already 
apply to development projects in the permittee’s MS4 jurisdictional area. DEQ appreciates, 
however, that a permittee may need to tailor the local post-construction requirements based on 
local issues or water resource and planning priorities. If there are receiving waters or land uses of 
concern, particularly those that the permittee identifies through its adaptive management 
approach, the permittee may need to develop more stringent performance standards to provide 
greater protection.     

The threshold where the post-construction requirements become applicable to new development 
and redevelopment projects can have a substantial impact on the water quality benefit. For 
example, research in the Pacific Northwest indicates biological stream functioning may 
substantially degrade when the Total Impervious Area (TIA) in a watershed related to 
urbanization reaches a level between 5% and 10%.24,25  CWS also conducted research on  

23 OAR 340-041-0345(4)(d & e) 
24 Booth, D. 1991. Urbanization and the Natural Drainage System–Impacts, Solutions and Prognoses. Northwest 
Environ. J. 7(1):93–118 
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effective impervious area (EIA) in it’s  Healthy Stream Plan26  which reports a strategy to 
improve ecosystem functions is to reduce the amount of EIA and an advanced stormwater 
management approach could set targets to reduce imperviousness so the EIA could be reduced or 
stay the same over the years. The DEQ agrees using EIA as an approach to evaluate and measure 
the reduction of stormwater pollutants and expects the CWS to ensure all necessary BMPs are in 
place to meet the MEP standard. If the requirements of a post-construction program do not apply 
to a majority of the projects creating new impervious surfaces, increased stormwater runoff 
volume, and its ability to carry increasing pollutant loads, will not be adequately addressed.   

DEQ assigned a minimum threshold of 1,000 ft2 of new or replaced impervious surface for the 
permittee that reflects an evaluation conducted by MS4 Phase I permittees in Oregon. This 
evaluation was based on the goal to identify a minimum threshold that covers an estimated 90% 
of all new or replaced impervious surfaces within the MS4 jurisdictional area.27 In using Best 
Professional Judgment to establish the minimum threshold, DEQ also considered factors such as 
minimum lot sizes, distribution of land uses, average impervious area associated with single-
family dwellings, development patterns, additional or reallocated resource needs, and the overall 
benefit/cost of establishing a particular minimum threshold.     

The post-construction requirements identify general performance standards (i.e., program goals) 
that must be incorporated into the permittee’s post-construction management program, and 
implemented and enforced by the permittee. The program goals reflect a post-construction 
stormwater management approach that stresses the importance of stormwater runoff prevention 
and pollutant source control first, then relies upon site-specific runoff reduction techniques, and 
finally focuses on the capture of stormwater runoff and treatment of pollutants prior to being 
discharged to waters of the State, an overall approach highlighted in the 2008 National Research 
Council report.28  

DEQ anticipates one method the permittee can use to ensure stormwater runoff is 
captured/treated while ensuring that post-construction hydrology is mitigated is through the 
identification of a volume-based (e.g., first ½ inch of a 24-hr. event), storm event percentile-
based (e.g., 95th percentile storm event), or annual average runoff-based (e.g., 80% of annual 
average runoff) onsite retention standard. In this approach, the permittee would require a 
development project to retain stormwater onsite, or at the closest geographical location for 
projects where factors limiting use of on-site stormwater management methods have been 
identified. In other words, the permittee identifies a performance standard that addresses 

25 Waite, I.R., Sobieszczyk, Steven, Carpenter, K.D., Arnsberg, A.J., Johnson, H.M., Hughes, C.A., Sarantou, M.J., 
and Rinella, F.A., 2008, Effects of urbanization on stream ecosystems in the Willamette River basin and surrounding 
area, Oregon and Washington: U.S. Geological Survey Scientific Investigations Report 2006-5101-D, 62 p. 
26 Clean Water Services: Healthy Streams Plan, 2005 
27 Department of Environmental Quality Memo. Guidelines for Determining the Post-Construction Impervious Area 
Minimum Threshold for the Municipal Separate Storm Sewer System (MS4) Phase I Permits. June 3, 2009.  
28 National Research Council. 2008. Urban Stormwater Management in the United States.  The National Academies 
Press: Washington, DC. 
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hydrologic function and reduces pollutant loading (i.e., both general conditions of the post-
construction program requirements), while providing a clear, understandable target for project 
design and compliance with the local post-construction program requirements. Regardless of the 
method or approach the permittee takes to address these performance standards, DEQ expects 
most development sites achieve the requirement to capture and treat 80% of the annual average 
runoff by using site design methods and approaches that mitigate the volume, duration, time of 
concentration and rate of stormwater runoff, such as Low Impact Development and Green 
Infrastructure.    
DEQ expects the permittee will tailor its post-construction stormwater management program in 
order to address the permit conditions and to best accommodate local conditions, watershed 
priorities, and the available technologies. DEQ recognizes that time and resources will be 
necessary to update and refine the post-construction program and related documents. As a result, 
this permit condition requires the permittee to continue implementation of the current post-
construction program until the new requirements can be reflected and incorporated into its post-
construction management program beginning on the first anniversary of permit issuance. DEQ 
anticipates that previous permittee planning efforts, to develop, implement and enforce controls 
to reduce the discharge of pollutants from the MS4 that receive discharges from areas of new 
development and significant redevelopment, will aid the permittee in updating, as necessary, the 
post-construction stormwater management program.  

Section A  
By the first anniversary of permit issuance, the permittee must implement and enforce a program 
to control the quality of post-construction stormwater runoff that meets the performance 
standards identified in Schedule A, 2.d.vi.A.  

This permit condition specifically requires that new development and redevelopment projects are 
designed to capture and treat a minimum of 80% of the annual average runoff. The average 
annual runoff can be calculated based on site runoff estimates and using rain event characteristics 
appropriate for the region or locality. This performance standard is based upon a review of the 
post-construction requirements currently employed by the MS4 Phase I jurisdictions. If 
represented as a design storm for the permittee, this performance standard reflects a range 
between a one and two inch/24-hour storm event which is similar to a design storm identified in 
technical guidance for federal projects under Section 438 of the Energy Independence and 
Security Act. In this USEPA technical guidance, the 95th percentile storm event for the Portland 
area (i.e., 1.00” daily precipitation) is highlighted as the performance standard.29   

This permit condition requires the permittee to incorporate post-construction BMPs into its 
enforceable Design and Construction Standards that maximize pollutant removal (i.e., 
treatment), as identified in pollutant removal efficiency performance goals. The performance 

29 USEPA. Dec. 2009. Technical Guidance on Implementing the Stormwater Runoff Requirements for Federal 
Projects under Section 438 of the Energy Independence and Security Act. EPA 841-B-09-001. Office of Water: 
Washington D.C. 
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goals specify the design requirements, which must reflect generally accepted design and 
engineering principles or concepts. The performance goals are not intended to be used as a basis 
for performance evaluation or compliance determination of the BMPs that are implemented.  
DEQ acknowledges that actual BMP pollutant removal performance will vary based on 
individual site conditions, rainfall patterns, the inflow concentration of pollutants, and 
maintenance. Consequently, DEQ presumes that site-specific BMPs properly designed and 
constructed in accordance with this permit condition meet the performance goals as long as the 
BMPs are operated and maintained accordingly. 

Section B  
By the second anniversary of permit issuance the permittee’s post-construction runoff control 
program must evaluate, prioritize and include implementation of Low-Impact Development 
(LID), Green Infrastructure (GI), or an equivalent design and construction approach.  

The evaluation, prioritization, and implementation of LID, GI or an equivalent stormwater 
management approach, as part of an enforceable post-construction program is a key requirement 
of this permit condition, and aligns well with the other performance standards. This permit 
condition also reinforces the overall standard applicable to municipal stormwater management 
programs “to reduce the discharge of pollutants to the maximum extent practicable, including 
management practices, control techniques and system, design and engineering methods."30 LID 
and GI are a set of management approaches and technologies that utilize and/or mimic the 
natural hydrologic cycle processes of infiltration, evapotranspiration and reuse, and are 
becoming increasingly prevalent in Oregon and across the country. These approaches consider 
site planning, design and construction that seek to integrate hydrologically functional design with 
pollution prevention measures by using small-scale, decentralized practices that infiltrate, 
evaporate, retain for reuse, and transpire stormwater.31  

This permit condition requires the permittee to identify applicable and practical uses of LID, GI 
or equivalent approaches, and to identify conditions where these approaches may be 
impracticable.  For example, the use of infiltration in an area highly susceptible to landslide 
hazards may be identified by the permittee as being impracticable. Ultimately, DEQ expects the 
permittee will substantially address other post-construction performance standards, such as 
optimizing onsite retention, targeting natural surface or predevelopment hydrologic functions, 
and minimizing hydrological and water quality impacts from stormwater runoff from impervious 
surfaces, when the permittee evaluates, prioritizes and includes LID, GI or an equivalent 
approach into its post-construction program.   

To support LID and GI as important components of post-construction stormwater management, 
DEQ has included a post-construction permit condition that requires the permittee to minimize or 

30 Clean Water Act Section 402(p)(3)(B)(iii) 
31 Prince George’s County, Maryland. Department of Environmental Resources. 1999. “Low Impact Development 
Design Strategies:  An Integrated Design Approach.”   
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eliminate any code or development standard barriers that inhibit design and implementation 
techniques/approaches intended to minimize impervious surfaces and reduce stormwater runoff.  
DEQ expects the permittee to address this permit condition within its legal authority. Since the 
permittee completed a review and modification of the applicable stormwater code and 
development standards during the previous permit term, this condition requires the permittee to 
minimize or eliminate identified barriers within three years of becoming aware of a barrier. 

Section C 
The permit condition requires the permittee to reduce pollutants and mitigate the volume, 
duration, time of concentration, and rate of stormwater runoff associated with land development 
projects. The permit requires the permittee to establish a program that will result in a 
development project’s post-construction site hydrology reflecting the natural surface hydrology 
whenever practicable, and at a minimum, a program that is designed to ensure that post-
development site hydrology at least mirrors pre-development site hydrology. To help accomplish 
this target, the permittee must require that on-site retention (e.g., infiltration, evapotranspiration, 
and water capture and reuse) is optimized based on the site conditions of the project.    

This permit condition requires that the permittee develop, implement and enforce a program that 
requires a reduction of site specific post-development stormwater runoff volume and rates of 
discharge to the MS4 to minimize hydrological and water quality impacts to waters of the State 
from impervious surfaces. The reason for this requirement is that impervious surfaces that are 
created through the urbanization process (e.g., parking lots, roadways, rooftops, and soil 
compaction), coupled with the loss of vegetation and natural drainage patterns that occur during 
development, alter the natural hydrologic function of a watershed. The increase in stormwater 
runoff volume and rates that result from this change often scour streambeds, erode stream banks, 
and cause sediment and other entrained pollutants to discharge to waterways. In addition, some 
historical management practices (e.g., extended detention) employed to mitigate this increase in 
runoff volume and rate can extend the duration of erosive flows, which further impacts stream 
channel stability.32,33 As a result, and similar to the post-construction management approach 
applied by the state of Washington, this permit condition requires the permittee to develop 
performance standards that are equivalent to or more stringent that those cited at Schedule A, 
2.vi.C.1.f

Section C requires the permittee to implement and enforce a program to control post-
construction stormwater runoff quantity based on findings from performing a hydromodification 
assessment. This permittee is using an assortment of planning tools to address hydromodification 
within their watersheds or basins. The planning tools can be used to develop control strategies to 
address impacts from future development and to correct specific problems whose sources are 

32 National Research Council. 2008. Urban Stormwater Management in the United States. The National Academies 
Press: Washington, DC. 
33 Shaver, E., R. Horner, J. Skupien, C. May, and G. Ridley. 2007. Fundamentals of Urban Runoff Management: 
Technical and Institutional Issues – 2nd Edition, North American Lake Management Society, Madison, WI. 
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known or suspected. DEQ recognizes that this permittee is well suited to approach planning at a 
watershed level and holistic planning can be effective at addressing both long-term cumulative 
impacts of pollutant loads and short-term acute impacts of pollutant concentrations, as well as 
hydrologic impacts to streams, wetlands and ground water resources. DEQ expects the permittee 
to apply watershed level and a holistic approach to address water quantity and quality in its 
Hydromodification Assessment and associated Report.  Planning mechanisms can include the use 
of computer models and field work to verify and support the models. The USGS has developed 
software called “GenScn” (Generation and Analysis of Model Simulation Scenarios) that can 
facilitate long-term planning. The program is a Windows-based application of HSPF that 
predicts water quality and quantity changes for multiple scenarios of land use and water 
management within a basin.  
 
As with the other performance standards, the water quantity performance standards must apply to 
new development or redevelopment projects that create or replace 1000 square feet or more of 
impervious surface. This condition requires the permittee to mitigate the volume, duration, time 
of concentration and rate of stormwater runoff by performing specified tasks, beginning with an 
assessment of the hydrologic impacts of MS4 discharges on water quality, which the permittee 
must complete by the third anniversary of permit issuance. The permit guides the process of 
completing the hydromodification assessment by requiring the permittee to submit a scope of 
work and schedule by the second anniversary of permit issuance. The permit provides specific 
requirements for the submittal and the final report. A draft report of the assessment is due 60 
days prior to the third anniversary of permit issuance and is subject to DEQ review and approval.  
The final report is due 60 days following receipt of DEQ’s comments or approval. The permittee 
is required to comply with the report’s timelines for implementing strategies and priorities 
identified in the report. 
 
A principal goal of the Clean Water Act is “to restore and maintain the chemical, physical, and 
biological integrity of the Nation’s waters.”34 However, attainment of this goal has been partially 
limited as a result of the alteration of hydrologic characteristics, or hydromodification35, caused 
by urbanization. DEQ has determined that hydromodification impacts associated with 
urbanization, including impacts related to changes in the volume, velocity, duration and quality 
of stormwater runoff, are a significant water quality issue. Therefore, DEQ has included 
requirements in this permit to gather information regarding existing efforts and develop proposed 
actions to address hydromodification where an issue has been identified. DEQ acknowledges that 
addressing hydromodification issues have not previously been required by this MS4 permit, 
however; in 2010, other Oregon Phase I permittees had a hydromodification assessment permit 
condition. DEQ appreciates the challenges, complexities, cost and resource issues that a 
permittee faces as it attempts to understand and address hydrologic modifications caused by 
urbanization. DEQ appreciates that the permittee has conducted previous efforts to address this 

                                                
34 33 U.S.Code § 1251(a).   
35 USEPA. 1993. Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters. 
EPA-840-B-92-002B.  Washington, D.C. 
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issue.36,37 As a result, DEQ has developed hydromodification requirements that reflect and 
account for the existing local hydromodification focus or knowledge, and provides the permittee 
flexibility to build upon these efforts.  
 
An adequate hydromodification assessment must explain how current MS4 efforts address and 
reduce both pollutant generation and transport to and hydromodification of the receiving 
water(s). As part of the Assessment, the permittee must also consider how future or additional 
actions will be incorporated into its stormwater management program. DEQ expects the 
permittee will need to consider a variety of issues as it advances its efforts to understand and 
address hydromodification issues, including the local variables causing hydromodification, the 
severity of hydromodification impacts on local streams, the risk or susceptibility of waterbodies 
to current and future hydromodification, existing data or knowledge gaps, and the role of LID, 
GI or equivalent planning, design and construction approaches in addressing hydromodification. 
DEQ expects, that at a minimum, the permittee will explain how the following information was 
used, collected or evaluated to inform the Assessment Report:  

• water quality assessments, macroinvertebrate data, salmonid uses,  
• flow monitoring data 
• runoff models being used and modeling to be performed if applicable, 
• maps that identify: soil types, land cover, impervious land cover, MS4’s and non-

regulated stormwater systems, areas in need of special attention like headwater wetlands 
and critical aquifer recharge areas, 

• anticipated changes to permittee’s codes, rules, standards, plans that may be necessary to 
meet or exceed permit requirements, 

• stormwater management strategies being considered like encouraging redevelopment and 
infill or options for efficient, effective runoff controls for redevelopment projects, such as 
regional facilities in lieu of individual site requirements,  

• evaluation of estimated costs and potential funding mechanism and 
• any additional information the permittee would like to include in their stormwater 

management program. 
 

Once the permittee has collected information and identified data gaps, the permittee must 
identify strategies and priorities for preventing or reducing hydromodification impacts related to 
its MS4 discharges. While identifying strategies and priorities, DEQ recommends that the 
permittee adhere to the following: 

• In no case will stormwater runoff from any development be allowed to further degrade 
conditions in any receiving water.  

                                                
36 Clean Water Services. October 2011. Evaluation of Bed and Bank Stability along Selected Stream Reaches within 
the Tualatin River Basin, Oregon. Prepared by USDA-Agricultural Research Service, National Sedimentation 
Laboratory and Revised by Cardno-ENTRIX, Oxford, MS. 
37 Clean Water Services. June 2012. HSPF Hydrologic Model of the Tualatin River Basin Project No. 6427. 
Prepared by AECOM, Portland, OR. 
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• Undergo a thoughtful process where stakeholders have the opportunity to provide 
feedback. 

• Apply a mechanism to track the availability and use of offsite flow control or water 
quality treatment capacity and how and where that capacity remains or has been utilized.  

• Determine early in the planning process, who will be responsible for operations and 
maintenance of constructed stormwater facilities to assure their continued functionality. 

• Implement an effectiveness monitoring program to confirm the projects undertaken, like 
regional stormwater facilities, are providing the anticipated water quality, water quantity 
and environmental improvements. When/where the monitoring indicated that water 
quality goals are not being met, the permittee will determine if adaptive management 
strategy is needed to refine its strategies and priorities.  

 
The strategies and priorities must include performance standards for new development and 
redevelopment that are at least equivalent to (or more stringent than) those listed in the permit at 
C. 1.f. 
 
DEQ expects the permittee, in conducting the Assessment, to develop performance standards for 
managing post-construction runoff water quantity that are more specifically developed for local 
conditions, while meeting or exceeding the performance standards in the permit. Beginning with 
locally-specific standards derived through an Assessment will yield superior results to those 
gained by beginning with more general standards.  
 
The final requirement for the hydromodification report is to identify effective decision-making 
approaches, standards, requirements and tools to address stormwater impacts. 
 
The permit requires the permittee to implement strategies and priorities that are based on the 
findings of the hydromodification assessment. These will include the performance standards 
applicable to new development and redevelopment, as well as other strategies and priorities for 
preventing or reducing hydromodification impacts. The permittee must also implement the 
decision-making approaches and tools identified in the hydromodification report. 
 
DEQ also considers this hydromodification requirement to be part of its iterative MS4 permitting 
approach, and anticipates the results of the assessment will serve as the foundation for future 
permit requirements. 
 
 
Section D  
Section D requires the permittee to develop a strategy for retrofitting developed areas that the 
permittee identifies as lacking controls on stormwater quality and quantity. This requirement is 
included with the post-construction runoff requirements because it applies to stormwater 
discharges from developed areas and is part of the strategy for dealing with hydromodification. 
Although related to the other approaches to managing post-construction runoff, retrofit projects 
may be unable to apply the same performance standards based on factors limiting use of on-site 
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stormwater management methods, such as high water table, shallow bedrock, poorly-drained or 
low permeable soils, contaminated soils, steeps slopes or other constraints. In development of the 
retrofit strategy, the permittee will identify the preferred retrofit structural control measures and 
determine the best standard that will improve water quality. The permittee must document its 
retrofit strategy in a report due by the third anniversary of permit issuance.  
 
Stormwater retrofits help improve water quality by providing stormwater treatment and flow 
control in locations where stormwater quality practices previously did not exist or were 
ineffective, including urban areas such as parking lots, residential streets, conveyance systems, 
and landscaped areas. The historic focus of stormwater management in Oregon’s urban areas was 
generally related to drainage problems and flooding. Consequently, water quality impacts caused 
by urbanization (and the related stormwater quality management issues) have increasingly been 
documented. DEQ acknowledges that it may take decades or longer to address the water quality 
impacts from existing urban development. This permit condition reflects this fact by requiring 
the permittee to develop a stormwater retrofit strategy, including objectives and rationale. In 
addition, the permit requirements direct the permittee to summarize current efforts and costs, 
evaluate new stormwater control measures, identify high priority retrofit areas and stormwater 
control measure projects or approaches, and provide an estimated timeline and cost if the retrofit 
strategy were to be implemented.  
 
The permittee’s efforts to address this permit condition must ensure that measurable progress 
towards TMDL wasteload allocations and other water quality goals will be made in the future, 
with the understanding that the development and implementation of a retrofit strategy will 
require an ongoing, systematic evaluation, modification, and implementation over multiple 
NPDES permit terms. DEQ expects the information that is identified in the retrofit strategy plan 
will be used in the development of stormwater retrofit requirements in subsequent permits, and 
the plan will be adjusted as new information, opportunities, technology and timelines become 
available.   
 
In addressing this permit condition, DEQ suggests the permittee review and use existing urban 
retrofit guidance, such as guidance from the Center for Watershed Protection.38 DEQ encourages 
the permittee to promote public involvement early and often throughout the retrofit strategy 
development process. In addition, the permittee will likely need to incorporate LID, GI or an 
equivalent planning, design and construction concept into its retrofit strategy to reflect the MEP 
standard unless it can otherwise document the rationale and reasons for why such approaches are 
not applicable. In the end, DEQ expects the permittee will consider a variety of issues and 
concepts in developing the stormwater retrofit strategy, including how stormwater quality 
problems or pollutants of concern will be targeted, consideration of local development factors 
and existing conditions, potential construction, operation and maintenance cost implications, and 

                                                
38 Center for Watershed Protection.  July 2007. Urban Stormwater Retrofit Practices, Version 1.0.  Urban 
Subwatershed Restoration Manual #3.  



Clean Water Services 
NPDES MS4 Permit Conditions 
Evaluation Report & Fact Sheet 
p. 28 of 49  

 
 

 

how implementation of the retrofit strategy will complement other resource, restoration or 
municipal planning efforts.  
 
This permit condition also requires the permittee to implement or construct five stormwater 
quality improvement projects during the permit term. Due to the number of jurisdictions covered 
in this watershed permit, DEQ expects the permittee will consider and implement or construct 
several additional projects during this permit term based on the implementation of its adaptive 
management approach.  
 
Section F  
DEQ also understands that conditions exist where implementation of certain site-specific BMPs 
are limited or impracticable. DEQ has therefore added permit requirements for the permittee to 
identify where BMPs are applicable and conditions when BMPs may be impracticable. DEQ 
anticipates identifying situations and scenarios when BMPs can and should not be used will aid 
developers, design engineers or practitioners, and the general public in successfully addressing 
pollutant loading associated with post-construction stormwater runoff. The permittee must 
document and make available as needed supporting rationale for its determination. Scenarios or 
conditions the permittee may consider when addressing this permit requirement include, but are 
not limited to, the following39:     

• Conditions that may preclude or limit the use of infiltration BMPs, such as the presence 
of shallow bedrock, contaminated soils, near surface groundwater, or areas susceptible to 
landslides; 

• Design of the site precludes the use of soil amendments or soils cannot be sufficiently 
amended to provide requisite infiltration rates;  

• Rainwater harvesting and use are not practical because the volume of water needed for 
reuse purposes is not significant enough to warrant design/construction/use of a water 
harvesting system; 

• Modifications to existing buildings are not feasible due to structural or plumbing 
constraints; 

• Onsite retention has a significant adverse health or safety effect on the site or adjacent 
sites; 

• Use of a BMP will result in or cause a significant adverse impact to surface waters, 
ground waters or receiving watershed ecological processes; or,  

• Federal or state requirements prohibit or make a BMP technically infeasible. 
 
Where site-specific conditions make the post-construction requirements infeasible, the 
permittee’s program must require an equivalent approach to reduce pollutant loads and manage 
runoff, such as off-site stormwater quality and quantity management. DEQ expects that these 
alternative options will be granted by the permittee on a project-by-project basis. In some cases, 
                                                
39 USEPA. Dec. 2009. Technical Guidance on Implementing the Stormwater Runoff Requirements for Federal 
Projects under Section 438 of the Energy Independence and Security Act. EPA 841-B-09-001. Office of Water: 
Washington D.C. 
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greater water quality benefits may be realized when off-site mitigation projects are implemented 
in place of on-site practices, depending on a variety of factors, such as the location and nature of 
the regional projects and the ancillary benefits they offer (habitat, recreation, open space, flood 
control, etc.).  In these cases, the permittee must have scientific and other robust information to 
support such a determination. 
 
Sections G and H 
Similar to most permit conditions, the permittee is required to inspect and enforce the post-
construction requirement, and maintain a record-keeping system to track post-construction 
program activities. 
 
Condition A.2.d.vii 
Pollution Prevention for Municipal Operations 
These permit conditions consolidate and expand the conditions under the pollution prevention for 
municipal operations program element, and include requirements intended to prevent or reduce 
pollutants from properties owned or operated by the permittee. The permit requires local 
stormwater programs to reduce the discharge of pollutants from the operation and maintenance 
of public streets, roads and highways and in the management of operating or closed municipal 
landfills or other treatment, storage or disposal facilities for municipal waste. In addition, 
controls for application of pesticides, herbicides and fertilizers in public right-of-ways and at 
permittee-owned facilities are required. The permit also requires that the permittee limit seepage 
from the sanitary sewer into its MS4, which aligns with other permittee efforts, and use the 
results of an ongoing flood control project retrofit assessment to complement the stormwater 
retrofit strategy development requirement identified in Schedule A, 2.d.vi.D.  
 
The types of properties or facilities DEQ envisions to be included under this program include 
parks and open spaces, fleet and building maintenance facilities, transportation systems and fire-
fighting training facilities for which the permittee has authority. The actions, activities and 
approaches related to this permit condition are important since the permittee has direct control of 
these types of operations, and the actions, activities and approaches may play a role in providing 
a broader example of the type of efforts that can be done by the general public.  
 
Condition A.2.d.viii 
Stormwater Management Facilities Operation and Maintenance Activities 
The long-term operational performance of structural stormwater controls and management 
facilities hinges on ongoing, effective maintenance.  Regular maintenance will ensure that 
facilities continue to function properly and achieve their design objectives, including infiltration, 
flow control, pollutant removal or a combination of objectives. The intent of this permit 
condition is to have the permittee establish or refine a long-term maintenance program that 
ensures structural stormwater controls and management facilities are maintained and operated in 
a manner that ensures they function properly over time.  
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DEQ reviewed the MS4 Program Evaluation Guidance40 developed by USEPA to identify the 
types of questions to ask and information needed to have an effective long-term operation and 
maintenance program. Based on this review, DEQ determined that, at a minimum, a long-term 
maintenance program must have legal authority, the ability to identify and track stormwater 
management facilities, and include inspection and maintenance requirements, which are reflected 
in this permit condition. 
 
The operation and management of many permittee owned or operated stormwater management 
facilities are currently addressed in the permittee’s SWMP. This requirement expands on these 
efforts to include privately owned stormwater facilities, and further clarifies the expectations for 
the permittee’s facilities. 
 
DEQ recognizes that it may be infeasible for permittees to track every stormwater treatment 
facility. For example, the smaller and potentially numerous privately-owned or operated 
structures or facilities, such as rain gardens installed at single family residences without direct 
oversight by the municipality or catch basins in parking lots at multi-family or commercial 
properties, may be costly and difficult to identify, and the benefits of constant and direct 
oversight of these types of facilities may be of limited value. As a result, DEQ differentiated the 
requirements between publicly-owned and operated facilities, and those facilities that are owned 
or operated by a private entity. DEQ, however, encourages each permittee to maintain a general 
requirement under its legal authority that stormwater treatment facilities be properly operated 
and maintained.  
 
The requirements related to the permittee-owned or operated stormwater facilities include 
inventory, mapping, inspection, maintenance and related criteria, priorities and record-keeping 
procedures. DEQ anticipates additional efforts related to this requirement will be minimal as a 
result of previous permit requirements (see Schedule D.8.b.3 of the current permit) related to 
municipal operation pollution prevention activities.  

 
The requirements for privately-owned or operated stormwater controls or facilities are similar to 
the public stormwater controls, but with some clarifications. For example, this permit condition 
only requires inventory and mapping of new privately-owned or operated facilities, of controls 
required under the post-construction program, of any facility or control used to estimate the 
TMDL pollutant load reduction, or of other major facility. As a result, only these types of 
facilities will be specifically subject to the inspection criteria and procedures, and operation and 
maintenance requirements.  
 
DEQ expects the permittee to define “major private stormwater facility or structural control” as it 
relates to its jurisdiction, along with the rationale for including or excluding specific types of 
private stormwater facilities or structural controls under its definition. In considering what types 

                                                
40 USEPA. January 2007.  MS4 Program Evaluation Guidance. Office of Wastewater Management: Washington 
D.C.   
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of private stormwater facilities or structural controls should be included under the definition of 
major, the permittee must consider the magnitude of the impact to water quality if the facility or 
control was not adequately or properly maintained.   
 
Condition A.2.e 
Implementation Schedule 
DEQ has included an implementation schedule summarizing the due dates for completion of new 
program element activities or tasks required in Schedule A or the submittal date for information 
or reports related to these tasks. The implementation dates reflect DEQ’s consideration and 
analysis of the resources (personnel, financial, time) needed to complete each new or updated 
action or activity, the current status and future capacity of the local MS4 stormwater 
management programs and DEQ’s municipal stormwater program, and discussions with USEPA 
Region 10 and stormwater program staff in other states. The specific requirements and due dates 
for tasks summarized in this schedule are found in Conditions A.2.a-g, and the implementation 
schedule summary in this section should only be used as a guide.  
 
 
 
 

SCHEDULE B 
Monitoring and Reporting Requirements 

 
Condition B.15.a 
MS4 Monitoring Program 
The results of the monitoring program are used to evaluate the effectiveness of the stormwater 
management program in reducing the discharge of pollutants to the MEP. Although knowledge 
of stormwater management is continually increasing, knowledge gaps remain. In an ongoing 
effort to reduce the knowledge gaps as they relate to MS4 program management in Oregon, the 
MS4 stormwater and watershed monitoring requirements in Schedule B provide flexibility for 
implementing a monitoring program to improve adaptive program management while identifying 
an appropriate monitoring approach for gathering specific information about stormwater program 
effectiveness.   
 
DEQ reviewed a 2008 National Research Council report that evaluated urban stormwater 
management in the United States prior to the development of the Schedule B permit conditions.41  
Many of the report’s monitoring suggestions are broad in scope and involve cooperation among 
regulated entities to improve efficiencies and work toward watershed-based programs. The MS4 
monitoring section of the report discusses the need to structure monitoring programs to address 
monitoring objectives. DEQ has interpreted this to mean that MS4 permittees should have 

                                                
41 National Research Council. 2008. Urban Stormwater Management in the United States. The National Academies 
Press: Washington, DC. 
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flexibility to make the most efficient use of resources in addressing specific monitoring 
objectives.   
 
The report also focused on monitoring methods, increasing the value of storm event data sets, 
and elements of site characterization. In addition, statistical approaches to assess monitoring 
goals and developing a baseline determination of site characterization are suggestions in the 
NRC report.   
   
DEQ also considered the extensive resources necessary to conduct a monitoring program to 
produce quality data, and the importance of appropriately balancing the expenditure of limited 
program resources between implementation and verification of program effectiveness. DEQ 
expects a suitable level of environmental monitoring (i.e., field monitoring) be conducted, along 
with the identification and evaluation of supplemental data/information, in order to continue to 
build datasets and knowledge for the adaptive management of the stormwater programs.  
   
This permit condition continues to require that the monitoring programs incorporate six 
monitoring objectives similar to the monitoring objectives listed in the previous permits, with 
minor modifications for clarification. The six monitoring objectives establish the foundation for 
a broad monitoring program intended to address complex issues related to stormwater 
management, including source evaluation, best management practice effectiveness, pollutant 
discharge characterization, and the related status and trends in water quality.  
 
This permit condition also continues to require an appropriate level of environmental monitoring 
be conducted during the permit term to ensure ongoing collection of monitoring data to support 
effective stormwater management decision-making and the identification of water quality 
improvements. The environmental monitoring requirements identified in Table B25, along with 
those identified in Tables B1-B3, are based on DEQ’s review of the permittee’s proposed 
monitoring program, and reflect a commitment that the environmental monitoring activities will 
contribute to addressing select monitoring objectives. Monitoring required in these tables also 
ensures that data collection for applicable 303(d) and TMDL pollutant parameters is continued, 
monitoring approaches and collection methods that will allow for appropriate statistical analysis 
are utilized, and data related to pesticides in urban stormwater is collected. Table B2 includes 
instream biological monitoring (e.g., macroinvertebrate survey) and physical monitoring to 
provide a more comprehensive assessment of water quality.  
 
The environmental monitoring requirements in Table B25 include total recoverable and 
dissolved mercury (Hg) to ensure that information is continually collected for applicable 303(d) 
pollutants and to contribute to the characterization of mercury concentrations in urban 
stormwater runoff (i.e., stormwater monitoring program objective). This effort will align with the 
first phase of the Willamette River Basin Mercury TMDL, which identified 0.92 ng/L as the 
interim water column guidance value, by allowing the stormwater Hg concentrations identified 
during the permittee’s environmental monitoring effort to be compared to this criterion, and to 
in-river Hg concentrations.    
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DEQ did not include methyl mercury (MeHg) monitoring, a requirement of other MS4 Phase I 
permittees, due to data usefulness and validity concerns that DEQ recently identified as it relates 
to one of the main purposes for which the MS4 Phase I permittees were originally required to 
monitor MeHg (i.e., inform DEQ during the development of the second phase of the Willamette 
River Basin Mercury TMDL, particularly WLA development). DEQ, however, acknowledges 
that an inverse seasonal pattern between mercury and methyl mercury concentrations in the 
Willamette River exists. Several studies have identified the importance of seasonality in mercury 
concentrations in fresh water, where mercury concentrations are highest during winter and 
spring, while methyl mercury concentrations are highest during the summer and fall. This pattern 
of increased methyl mercury concentrations during the warmer months (summer and fall) 
suggests that water quality variables are likely controlling the methylation of mercury and 
ultimately the methyl mercury concentration in the water column (Shanley, 2005; Ullrich, 2001; 
Matilainen and Verta, 1995)42. As a result, DEQ anticipates that the permittee may be required to 
monitor MeHg in the future.  
 
Table B25 also includes a pesticide monitoring requirement not previously included in the 2005 
permit. Table B25 lists the most commonly used urban pesticides in Oregon, as identified by the 
state’s Water Quality Pesticide Management Team. At a minimum, the permittee must consider 
the pesticides on this list in preparation of the monitoring plan to address the pesticide 
monitoring requirement in Table B25, and in the final selection of the pesticides that the 
permittee will incorporate into its environmental monitoring activities. The permittee is not 
required to, or limited to, selecting pesticides from the list, but the permittee must provide the 
rationale for why the pesticides identified on this list were either incorporated or excluded from 
its environmental monitoring activities.  
 
The monitoring requirements in Table B25 become effective when the monitoring plan has been 
developed and implemented by the permittee in accordance with the Schedule B requirements, 
and no later than six months after issuance of the watershed permit. The previous permit 
requirement to conduct program monitoring, including monitored activities and performance 
indicator metrics, has been removed from this permit condition, and has been effectively 
replaced by the measurable goals requirements identified in Schedule A.2.d, as previously 
discussed.  
 
 
                                                
42 Shanley, J.B., Kamman, N.C., Clair, T.A., and Chalmers, A.  2005.  Physical Controls on Total and 
Methylmercury Concentrations in Streams and Lakes of the Northeastern USA.  Ecotoxicology.  14, 125 – 134.  
Ullrich, S.M., Tanton, T.W. and Abdrashitova, S.A., 2001.  Mercury in the Aquatic Environment: A Review of 
Factors Affecting Methylation.  Critical Reviews in Environmental Science and Technology, 31(3): 241-293.  
Matilainen, T, and Verta, M.  1995.  Mercury Methylation and Demethylation in Aerobic Surface Waters.  Canadian 
Journal of Fish. Aquat. Sci.  52: 1597-1608. 
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Condition B.15.b 
Monitoring Plan 
The development and implementation of a comprehensive monitoring plan is required by this 
permit condition. The monitoring plan must be designed to guide the permittee in addressing the 
monitoring program objectives and serve as a key component in the adaptive management of the 
stormwater program. Addressing the six monitoring objectives will typically require a different 
monitoring strategy or project design, and resource availability often limits the number of sample 
events, sample locations and pollutant parameters that can reasonably and cost-effectively be 
collected and analyzed during a permit term. As a result, this permit condition allows the 
permittee some discretion on the types of information that can be used to support the evaluation 
of program effectiveness. The Department anticipates that the permittee will use a variety of 
information sources and environmental monitoring activities to address the monitoring program 
objectives, including  measurable goals, historical monitoring data, stormwater pollutant load 
modeling, national stormwater monitoring data, academic stormwater research, and/or results 
from coordinated monitoring efforts conducted through intergovernmental agreements.   
 
This permit condition specifically requires the identification of how each of the six monitoring 
objectives is addressed. For example, a permittee must document in a monitoring objectives 
matrix or similar document what sources of information, stormwater program best management 
practices or environmental monitoring projects or tasks will be used to address the six 
monitoring objectives.  
 
The permit no longer incorporates the monitoring plan by reference, but prescribes specific 
conditions that must be met for permit compliance. This approach will provide the permittee the 
flexibility to design, implement, and modify a monitoring program, particularly specific 
environmental monitoring projects or tasks, based on changing conditions or additional 
information without necessitating a formal permit modification. Modifications to the permittee’s 
monitoring plan will still require the permittee to request and receive Department approval 
unless the specific conditions highlighted in this section are met.   
 
This permitting approach will result in detailed monitoring plans, which will provide additional 
transparency into the collection, analysis, assessment, and use of monitoring data.  The 
Department also expects that this approach will provide the public with a reasonable assurance 
that the development and implementation of the monitoring program is based on the outlined 
permit requirements, and can be appropriately used to evaluate program effectiveness.   
 
In the development of this condition, the Department determined the permittee will need 
additional time immediately following permit issuance to incorporate the monitoring 
requirements into the monitoring plan. The monitoring plan must be submitted to the Department 
within five months of permit issuance for review, and the Department expects that monitoring 
plans that incorporate the applicable monitoring plan requirements will be approved accordingly 
within six months of the date of permit issuance.  
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This permit condition outlines the specific information that must be included in the monitoring 
plan for each environmental monitoring project or task, including those necessitated by the 
requirements identified in Tables B1 through B3 and B22. This permit condition generally 
requires documentation of the planning, implementation, and assessment procedures, including 
specific quality assurance and quality control activities, which are necessary to obtain the type 
and quality of environmental data and information needed for its intended use. As a result, the 
Department anticipates the environmental monitoring will begin upon monitoring plan approval, 
and no later than six months from the date of permit issuance. The Department has developed a 
template as an example of an acceptable format for documenting the procedures.43 This 
documentation is of particular importance since the environmental monitoring projects or tasks 
will often be conducted to address the permit requirements identified in Tables B1 through B3 
and B22. Likewise, this permit condition further strengthens the relationship between monitoring 
and stormwater program decision-making by requiring the permittee to identify the relationship 
between permit-term monitoring activities (e.g., environmental monitoring) and a long-term 
monitoring strategy. Identifying this relationship will further ensure that monitoring data is 
collected and prioritized to provide information to support iterative management of the 
stormwater programs.  
 
Condition B.15.c. 
Sampling and Analysis 
The sampling and analytical requirements presented in this permit condition establish the 
provisions for collection and analysis of environmental monitoring data to ensure appropriate 
data are available to support adaptive stormwater management. In-stream monitoring supports an 
overall assessment of receiving water body health, and can be used to evaluate water quality 
status and trends. Although the permit allows in-stream monitoring during the dry season in 
western Oregon, which is useful for seasonal comparisons, this permit condition requires at least 
50 percent of all instream monitoring will be conducted during the wet-season, when discharges 
from the MS4s are more prevalent. A minimum time period between in-stream monitoring 
events has also been established to address potential auto correlation in the monitoring data. The 
intent of this requirement is not to discourage continuous or frequent sampling but to ensure that 
sampling events are spread out to represent varying conditions.   Similarly, the stormwater 
sampling requirements specify the conditions of an acceptable storm event. 
 
Sample collection for stormwater monitoring must be conducted via the flow proportional 
composite method during stormwater runoff producing events that represent the local or regional 
rainfall frequency and intensity.  Due to the cost associated with mobilizing for stormwater 
monitoring, and considering the type of rainfall events in western Oregon, the Department is 
providing the permittee with flexibility to target a variety of rainfall events.  The rainfall events 
that are targeted should include rainfall events that may yield high pollutant loads/concentrations 

                                                
43 Department of Environmental Quality. January 20, 2010. Quality Assurance Project Plan (QAPP) Template. 
Version 2.4. DEQ04-LAB-0029-TMPL. 
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by representing a range in types of expected events based on factors such as rainfall intensity and 
duration, and antecedent dry period.   
 
This condition allows the permittee to employ a time-composite or grab sampling method if the 
flow proportional composite method is shown to be infeasible or scientifically unwarranted. In 
allowing this flexibility, the Department acknowledges that a specific monitoring project or 
pollutant parameter may warrant the use of the time-composite or grab sampling method, but 
ultimately requires the permittee to document its rationale in the monitoring plan that must be 
reviewed and approved by the Department. The most recent publication of 40 CFR 136 is 
referenced in this section of the permit. Although it contains multiple EPA approved and 
standard methods for the examination of water and wastewater, some methods may not be 
specified.  In those cases, the permittee may use alternative methods with consultation and 
approval by the Department. 
 
Condition B.15.d. 
Coordinated Monitoring 
This permit condition specifies the requirements that must be met for the permittee to use 
coordinated monitoring as a means to address its environmental monitoring requirements. The 
environmental monitoring requirements are identified in Table B1 through B3 and B22. In light 
of the fact that environmental monitoring data must be collected and analyzed in accordance with 
a monitoring plan that reflects the requirements in Schedule B.14.b.d., the Department has 
established a requirement that an agreement must be established prior to the coordinated 
environmental monitoring being conducted. The Department does not, however, expect the 
agreement to be formal, such as a signed contract or intergovernmental agreement, as long as 
each party participating in the coordinated monitoring activity understands its roles and 
responsibilities, and the agreement is documented.    
 
Condition B.16.  
MS4 Reporting Requirements 
The annual reporting requirements are similar to the previous permit requirements and are 
largely derived from the federal stormwater regulations.44 This permit condition has been 
modified to add clarity and reflect updated permit language, such as reporting progress towards 
meeting measurable goals, and has added requirements to report the status of any education and 
outreach effectiveness evaluation and proposed modifications to the monitoring plan. 
 
The permit condition requires the permittee to make the annual report available electronically as 
part of the formal submittal to the Department and on the permittee’s website or other similar 
method approved by the Department to further enhance the transparency of the stormwater 
programs. 
 
 
                                                
44 40 Code of Federal Regulations § 122.42(c) 
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SCHEDULE D 
Special Conditions 

Condition D.12.a 
Legal Authority 
The language in this condition requires the permittee to maintain adequate legal authority to 
implement and enforce the provisions of the permit. The permit language was simplified from 
the existing permits, which reflected permit requirements derived directly from the federal 
regulations45, and required the permittee demonstrate adequate legal authority in six specific 
areas. Although the six specific areas and each stormwater program element are not specifically 
identified in this condition, the Department considers the general permit language adequate to 
reflect the complexity of this third-generation permit and captures the objective of this condition. 

Condition D.12.b 
303(d) Listed Pollutants 
This permit condition requires the permittee to evaluate 303(d) listed pollutants for those 
waterbodies for which TMDLs have not yet been approved by USEPA and that are discharged 
from the MS4. The requirements of this condition are similar to the existing permit requirements, 
and include an evaluation to determine the likelihood that discharges from the MS4 cause or 
contribute to the water quality degradation, an assessment of the effectiveness of the permittee’s 
SWMP BMPs in addressing and reducing the applicable 303(d) listed pollutants, and an 
identification of SWMP revisions that may be necessary to address and reduce the 303(d) 
pollutants to the MEP. The permittee must also evaluate impairment pollutants that are on the 
2012 303(d) list if the list is approved by EPA within three years of permit issuance.  

The Department reviewed the 2005 annual report submitted by the permittee that summarized 
the permittee’s 303(d) list evaluation during permit development. The Department also 
considered whether additional impairment pollutants were subsequently added to the 303(d) list 
after this evaluation, and examined the relationship between the proposed BMPs in the 
permittee’s SWMP and the applicable 303(d) pollutants. Based on this review, the Department 
determined that the SWMP included a range of BMPs that address and reduce the applicable 
303(d) listed pollutants associated with MS4 discharges to the MEP.   

If the permittee or Department identifies that stormwater discharges from the MS4 continue to 
cause or contribute to water quality degradation based on the updated evaluation required by this 
condition, the permittee must review existing BMPs or identify new BMPs effective in reducing 
the discharge of the identified pollutants to the maximum extent practicable, and make 
appropriate changes to their stormwater management program and/or SWMP. This condition 
ensures that permittee will consider and undertake actions to address pollutants of concern for 
those waterbodies that are water quality limited until TMDLs are established, as required by an 
adaptive management approach.   

45 40 Code of Federal Regulations §122.26(d)(2)(i), 40 Code of Federal Regulations §122.34(b)(3)(ii)(B), 
(b)(4)(ii)(A), and (b)(5)(ii)(B). 
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The Department expects that many of the modifications the permittee makes to its stormwater 
management program and/or SWMP to address the 303(d) pollutants may be similar to 
modifications made in response to the TMDL conditions of this permit. Where applicable, the 
Department anticipates the permittee may be “credited” for the reductions of 303(d) pollutants 
for new or modified BMPs when a TMDL is approved provided that the permittee identifies a 
303(d) pollutant loading baseline and completes a pollutant load reduction estimate representing 
the new or modified BMPs that have been implemented. In this instance, the TMDL benchmarks 
established in the following permit cycle will reflect the reductions made in previous years. 
 
Condition D.12.c. 
Total Maximum Daily Loads (TMDLs) 
The Department has developed TMDLs for “water quality limited” or “impaired” waterbodies in 
accordance with Oregon Administrative Code.46 The TMDLs define how much of an identified 
pollutant a specified waterbody can receive and still meet water quality standards.   
                                                                      
The TMDL wasteload allocations (WLA) are the identified maximum load of pollutants an 
identified point source is allocated to discharge into a particular waterway that will allow the 
goals identified in the TMDL to be achieved. The NPDES permits serve as the mechanism to 
require point sources subject to the MS4 permit requirements to address the WLAs.47  
 
The objective of these conditions is to ensure a timely pollutant reduction response to TMDLs. 
Since requirements of this condition include compliance dates for submitting information (i.e., 
the wasteload allocation attainment assessment; the TMDL pollutant load reduction evaluation; 
and the permit renewal application), the permittee will likely need to begin a comprehensive 
program evaluation to address specific pollutants or pollutant sources identified in the TMDL 
and develop appropriate revisions to the stormwater management program and SWMP several 
years in advance of permit expiration.  
 
The Department has determined that the permit conditions (including completion of retrofit 
projects), BMPs identified in the SWMP, and implementation of the adaptive management 
process will reduce the applicable TMDL WLA pollutants to the MEP. In addition, this 
permitting approach is supported by recent USEPA guidance, which describes that numeric 
effluent limits reflecting TMDL WLAs are only expected to be incorporated into MS4 permits 
when feasible.48  
 

                                                
46 Oregon Administrative Rule 340-042-0040 
47 Oregon Administrative Rule 340-045-0015 (2) 
48 Hanlon, J.A. and D. Keehner. Nov. 12, 2010. Revisions to the November 22, 2002 Memorandum “Establishing 
Total Maximum Daily Load (TMDL) Wasteload Allocations (WLAs) for Storm Water Sources and NPDES Permit 
Requirements Based on Those WLAs.” United States Environmental Protection Agency Memo. Office of Water. 
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The narrative effluent limits requiring implementation of BMPs to reduce pollutants to the 
maximum extent practicable, as identified in the permit conditions and SWMPs, the 
identification and tracking of BMP measurable goals, the use of an adaptive management 
process, and the requirements in this condition to conduct a pollutant load reduction evaluation 
and a water quality trend analysis will reduce the applicable WLA pollutants to the MEP. 
 
To determine if numeric effluent limits are feasible, the Department considered a variety of 
factors. The Department considered the underlying technical work and the vague expectations 
expressed in the TMDLs, the nature of stormwater discharges from MS4s, the geographical 
extent and spatial scale of the MS4s, the number of MS4 stormwater outfalls, available 
monitoring data (including land use characterization, instream, and catchment specific water 
quality data), the results of pollutant load reduction modeling and a water quality trend analysis, 
and applicable scientific literature and stormwater qualitative evaluations (e.g., BMP 
effectiveness, bacteria source studies).  For example, a numeric effluent limit that is based on a 
specific load reduction for a municipal outfall would require a detailed analysis of each 
catchment area associated with the outfall, historical flow and mass data sufficient to establish a 
baseline from which to calculate reductions as well as, a specific timeframe for achieving the 
water quality goals. 
 
In its evaluation, the Department identified that numerous factors, such as the variable nature of 
stormwater discharges, the varying number and size of stormwater catchments and associated 
outfalls, the varying land use characteristics and methods used to determine such characteristics, 
limitations to current models and modeling methods (e.g., non-structural BMP effectiveness, 
estimating future development or redevelopment), and unpredictability associated with 
stormwater monitoring (e.g., storm-chasing), continue to limit the Department’s ability to 
develop objective, representative and appropriate numeric effluent limits for MS4 permits at this 
time. As a result, the Department determined that narrative effluent limits (i.e., BMP-based) 
continue to be the appropriate approach for addressing TMDL WLAs in the MS4 permits at this 
time.   
 
The requirements of this condition apply to receiving waters to which the permittee discharges 
where TMDLs have been approved by USEPA at the time of permit issuance or within three 
years of the date of issuance of this permit.  If a new or modified TMDL is approved after the 
beginning of the fourth year of this permit cycle, the subsequent permit will include specific 
requirements to address the TMDL WLAs.  In addition, it is important to note that TMDLs are 
issued as Department orders.  Should the Department determine that other implementation 
requirements or time frames are appropriate and incorporated into the TMDL, this permit can be 
subsequently re-opened during the permit cycle.   
 

i. Summary of Applicable TMDLs 
 
The TMDLs relevant to discharges from this jurisdiction are contained in the Tualatin River 
Subbasin TMDL, approved by the EPA August 2001 and amended in 2012, and Willamette 
Basin TMDLs, approved by the EPA September 2006. 
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The Tualatin River Subbasin TMDL parameters relevant the MS4 program are bacteria, 
dissolved oxygen, and pH/chlorophyll a.  Each of these TMDL parameters is discussed in more 
detail below.  In the Tualatin Subbasin Water Quality Management Plan (WQMP), the 
Department recognized that it may take several years to several decades after full 
implementation of best management practices before the management practices become fully 
effective in reducing and controlling pollution.  The Department also recognizes that technology 
for controlling some pollution sources (e.g., stormwater) is continually developing, and would 
likely take multiple iterations to develop effective techniques.  Finally, the WQMP states, “it is 
possible that after application of all reasonable best management practices, some TMDLs or their 
associated surrogates cannot be achieved as originally established.” 
 
The bacteria TMDL was developed by analyzing bacteria from stormwater runoff and bacteria 
from other sources.  The reductions necessary to achieve the water quality standard are derived 
from modeling and are then used as a basis for the WLAs.  The WLA for bacteria in the Tualatin 
Subbasin TMDL reflects the results of water quality pollutant load modeling.  The model was 
calibrated using land use bacteria concentrations adjusted to meet the instream bacteria 
concentrations and predicted runoff volumes.  The identified bacteria load also accounted for 
bacteria die-off.  The WLAs were set to achieve equitable bacteria concentrations for each land 
use to assist in the assessment of monitoring data and to provide targets for runoff quality.  The 
identified bacteria loads were also identified so they could be used to guide management 
strategies designed to reduce the quantity and/or quality of runoff.  The Department used this 
information in determining the appropriateness of the BMP-based effluent limits identified in 
this permit. 
 
Many of the Tualatin tributaries are listed as impaired due to insufficient concentrations of 
dissolved oxygen.  Dissolved oxygen in the mainstem was first addressed in the 1988 ammonia 
TMDL.  Modeling indicates that the tributary dissolved oxygen problems may be addressed 
through a combination of temperature reductions (through the temperature TMDL) and 
reductions in sediment oxygen demand, through allocations of volatile solids.  The WLA for 
dissolved oxygen in the Tualatin Subbasin TMDL is expressed as percent reduction of settleable 
volatile solids, as opposed to mass per unit time reductions, since the current loadings of volatile 
solids was not known.  Furthermore, as stated in the Tualatin Subbasin TMDL, “since there is a 
lack of data on the levels of settleable volatile solids being discharged in the Tualatin Subbasin, 
it is expected that the management plans to meet the allocations will initially be based on a 
similar parameter for which data exists. One such parameter is total suspended solids (TSS).”  
The TMDL also states “the [co]permittees will be allowed to use combinations of management 
scenarios that may include flow management designed to integrate with solids reductions to meet 
the instream dissolved oxygen concentration criteria.” 
 
Phosphorus was identified as the primary pollutant leading to exceedances of the chlorophyll a 
action level in the Tualatin subbasin.  Dense algal blooms, characterized by high chlorophyll a 
levels led to numerous violations of the pH water quality standard, and may have contributed to 
violations of the dissolved oxygen water quality standard.  As a result, WLAs for phosphorus 



Clean Water Services 
NPDES MS4 Permit Conditions 
Evaluation Report & Fact Sheet 
p. 41 of 49  

 
 

 

were identified, since phosphorus, in combination with light levels and riverine travel times were 
found to influence algal bloom density.  Similar to the WLA for bacteria in the Tualatin 
Subbasin TMDL, the WLAs for phosphorus were set to achieve equitable phosphorus 
concentrations for each land use to assist in the assessment of monitoring data and to provide 
targets for runoff quality.  The phosphorus loads were also identified so they could be used to 
guide management strategies designed to reduce the quantity and/or quality of runoff.  The 
Department used this information in determining the appropriateness of the BMP-based effluent 
limits identified in this permit. 
 
Mercury was broadly addressed in the TMDL covering the Willamette River and its tributaries.  
The Water Quality Management Plan associated with the Willamette Basin TMDLs states that, 
because the mercury TMDL does not identify source specific WLAs for mercury, "mercury is 
not considered to be a TMDL pollutant under the Phase I MS4 permit provisions.  However, 
mercury is a 303(d) listed pollutant in the Willamette Basin and is therefore subject to 
requirements found in Schedule D of the MS4 permit." 
 
 

ii.   Waste Load Allocation Attainment Assessment 
 
The Department envisions that the reasonable estimate of the number, type, pollutant load 
reduction, and associated cost information related to the BMPs identified by the permittee as part 
of the wasteload allocation attainment assessment will be evaluated by the Department to 
identify an appropriate number of retrofit projects, percent of additional effective impervious 
area to be removed or receiving treatment by a structural stormwater control, or some other 
objective measure that can be assessed using available technologies (i.e. pollutant reduction 
models, GIS).     
     
The previous permit required each permittee to “review their SWMP to determine its adequacy 
in reducing TMDL pollutant discharges to the maximum extent practicable and develop pollutant 
load reduction benchmark(s).”49 This permit condition continues to require the permittee to 
reduce pollutant discharges from the MS4 to the MEP, and expands this requirement by 
including a wasteload allocation attainment assessment that requires the permittee to estimate the 
type and extent of BMPs, and associated resources that would be necessary to attain the existing 
WLAs. This information will aid the Department in its determination regarding the adequacy and 
appropriateness of the progress being made towards the TMDL WLA during the next permit 
cycle.  
 
The Department believes that the completion of a wasteload allocation attainment assessment 
will add clarity to the attainability of the TMDL WLA based on current environmental, 
technological, and socio-economic factors, and it will assist the Department in reevaluating 
TMDLs. In conducting this analysis the permittee will use pollutant load reduction modeling, 
                                                
49 Schedule D.2.d.v. 
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evaluation of monitoring data, reviews of BMP pollutant removal effectiveness and appropriate 
use, cost-benefit analysis and other assessment techniques to identify a reasonable estimate of the 
type, extent and resources necessary to achieve the TMDL WLAs. The wasteload allocation 
attainment assessment may also complement or serve as a key component of the permittee’s 
stormwater retrofit strategy.  
 

iii.  TMDL Pollutant Load Reduction Evaluation and TMDL Benchmarks 
 
The TMDL pollutant load reduction evaluation must be conducted at least once during the permit 
term, and submitted with the annual report completed for the fourth year of the permit cycle. The 
evaluation must be based on an empirical pollutant load reduction model, water quality status 
and trends analysis, and other applicable and acceptable quantitative and qualitative assessment 
approaches. The evaluation should reasonably estimate and reflect the land use, stormwater 
runoff, pollutant loading, and effectiveness of stormwater control measures implemented at the 
time when the evaluation is conducted.   
 
The TMDL pollutant load reduction evaluation must incorporate an estimate of the load 
reduction achieved through the implementation of structural stormwater control measures (e.g., 
vegetative filter swale, rain garden), and an estimation or consideration of non-structural BMPs 
(e.g., education and outreach). The pollutant reduction model used by the permittee to estimate 
pollutant load reductions must reflect generally accepted scientific modeling practices and 
approaches (e.g., Simple Method, Stormwater Management Model ‘SWMM’). The methodology 
and rationale for the model must be described in the evaluation report, including any data or 
model limitations, data input assumptions, the estimated effectiveness of structural BMPs, and 
the estimation or consideration of non-structural BMPs.  The permittee may incorporate pollutant 
reduction credit for any structural BMPs in this evaluation if operation and maintenance of the 
structural BMP is covered by their Structural Stormwater Control Operation and Maintenance 
Activities program required in Schedule A.2.d.viii. If pollutant load reductions achieved through 
implementation of the education and outreach program activities are incorporated into the 
pollutant reduction model, credit for pollutant reduction must reflect the effectiveness evaluation 
used to measure the success of public education activities completed during the term of this 
permit. 
 
The TMDL pollutant load reduction evaluation must also incorporate the results of a water 
quality trends analysis and summarize the relationship of this analysis and municipal stormwater 
discharges.  The water quality trends analysis must be completed for each waterbody for which 
sufficient data have been collected. The waterbodies must reflect a reasonable representation of 
all of the waterbodies the permittee discharges to with applicable TMDLs, and includes a 
consideration of the resources that are required to collect adequate monitoring data to complete a 
water quality statistical trends analysis. 
 

iv. Establishment of TMDL Pollutant Reduction Benchmarks: 
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Finally, as part of the TMDL pollutant load reduction evaluation, the permittee is required to 
provide a narrative summarizing progress towards applicable WLAs and TMDL benchmark(s). 
A permittee may not have been previously required to develop a TMDL benchmark as a result of 
final TMDL approval timing, as discussed earlier in this section, or a determination by the 
Department that an applicable WLA has been achieved.  If the permittee estimates that TMDL 
WLAs are currently achieved with existing BMP implementation, a statement supporting this 
conclusion must be provided as well.   
 
The Department will evaluate the TMDL pollutant load reduction evaluation, and determine 
whether the TMDL WLAs have been achieved based on the submitted information and 
implementation of existing BMPs. If the Department determines that TMDL WLAs are met for 
certain parameters, the permittee does not need to set pollutant load reduction benchmarks for 
those parameters for the next permit cycle. The Department anticipates it will notify a permittee 
within 90 days of receiving the TMDL pollutant load reduction evaluation whether the 
Department concurs with the permittee’s conclusion that the existing BMP implementation 
achieves the applicable TMDL WLAs.  
 
If the TMDL pollutant load reduction evaluation demonstrates that TMDL WLAs are not met for 
certain parameters, the permittee must develop pollutant load reduction benchmarks for those 
parameters as part of the permit renewal submittal.  The benchmarks should reflect structural 
and, where quantitative effectiveness information is available, nonstructural controls 
implemented as part of the permittee’s current stormwater management program, as well as any 
additional reductions expected to result from BMPs proposed for the five year permit term. 
    
The TMDL benchmarks are not numeric effluent limits, and the Department expects the TMDL 
benchmarks to be permit-cycle (i.e., five-year) load reduction targets used to assess progress 
towards meeting the WLA. The Department anticipates the MS4 permittee will continue to 
iteratively manage its MS4 stormwater programs to reduce pollutants, and identify the TMDL 
benchmarks accordingly.   
 
Condition D.12.d. 
Adaptive Management 
This permit condition continues to require the use of an adaptive management approach to 
support and improve the management of the municipal stormwater programs, including showing 
progress towards applicable TMDL wasteload allocations. The Department acknowledges that 
“the term ‘adaptive management’ can be understood from a variety of vernacular and technical 
perspectives, and at many scales.”50 In the scientific literature related to resource management, 
the adaptive management approach has generally been outlined as a structured, iterative process 
that facilitates knowledge through experimental inquiry into defined goals and associated 
objectives.  This inquiry is conducted in the context of a defined monitoring program, and the 

                                                
50 Allan, C. and A. Curtis. 2005. “Nipped in the Bud: Why Regional Scale Adaptive Management is Not Blooming”. 
Environmental Management. Vol. 36(3). pp. 414-425. 
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results of the monitoring are critically assessed to re-evaluate the policy or management 
approach that initiated the inquiry.  The Department has included a definition of ‘adaptive 
management’ in Condition D.12.g of this section to provide additional clarity regarding the 
meaning of adaptive management in the context of the municipal stormwater permit program.  
  
The adaptive management approach generally accepts that knowledge of resource systems is 
incomplete and often elusive, and action should not be postponed until the necessary information 
to ‘fully’ inform the decision exists.51,52,53  As a result, it is recognized that there is always risk 
involved in resource management decision-making, and the adaptive management process, if 
properly designed and implemented, should provide feedback to the decision-maker in a timely 
manner to reduce the risk from the uncertainties.  Consequently, the Department considers the 
continued use of adaptive management very important in managing the municipal stormwater 
programs to address the variability in stormwater quality, complexities related to local resource 
issues, and the ongoing insights and improvements to stormwater management.  
 
The potential for effective feedback, improved ‘learning’ and process transparency can diminish 
when the adaptive management approach is not clearly described.54 This permit language 
clarifies existing permit conditions by requiring the permittee to submit a description of the 
adaptive management approach the permittee intends to use. The adaptive management approach 
the permittee submits to the Department must be used to routinely assess its stormwater 
program’s effectiveness in addressing water quality and protection of beneficial uses. The 
Department has identified five operational phases that the Department anticipates the permittee 
will consider when identifying its adaptive management approach. The five operational phases 
include 1) implementing a stormwater program, 2) collecting data and information, 3) evaluating 
the stormwater program, 4) assessing and identifying stormwater program needs, and 5) 
developing or modifying the existing program.  
 
If the adaptive management approach is identified, documented and followed, the benefits of 
adaptively managing the stormwater programs, including the effective modification of 
management practices, control techniques and systems, and design and engineering methods, 
will be more clearly understood. This includes considering how monitoring data will be 
collected, analyzed, evaluated, and principally used, since this feedback is critical to informing 
decision-makers during the evaluation ‘phase’ of the adaptive management approach (i.e., what 

                                                
51 Lee, K.N.  1999.  Appraising Adaptive Management.  Conservation Ecology 3(2):3. Online URL: 
http://www.consecol.org/vol3/iss2/art/. 
52 Ralph, S.C. and G.C. Poole.  2003.  Putting Monitoring First: Designing Accountable Restoration and 
Management Plans.  In: Restoration of Puget Sound Rivers, Mongomery D.R., S. Bolton and D.B. Booth, editors.  
University of Washington Press: Seattle, WA. 
53 USEPA. 2003. Watershed Analysis and Management (WAM) Guide for States and Communities. EPA Watershed 
Analysis and Management Project. EPA-841-B-03-007. 
54 Stankey, George H.; Clark, Roger N.; Bormann, Bernard T.  2005. Adaptive management of natural resources: 
theory, concepts, and management institutions. Gen. Tech. Rep. PNW-GTR-654. Portland, OR: U.S. Department of 
Agriculture, Forest Service, Pacific Northwest Research Station. 

http://www.consecol.org/vol3/iss2/art/
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has occurred and what is likely to happen in the future).55,56 The stormwater monitoring program 
requirements identified in Schedule B will complement and support the adaptive management 
approach identified by the permittee. Therefore, the Department has provided the permittees the 
flexibility in Condition 14.a. of Schedule B to develop and propose a monitoring program as part 
of the permit renewal application process that addresses monitoring objectives and information 
needs that will be used in future implementation of their adaptive management approach.    
 
The Department expects that the permittee has already developed the foundation for the 
continued implementation of an effective adaptive management approach that addresses the five 
operational phases based on the existing permit requirements, such as evaluating the stormwater 
program and reporting annually. However, the Department acknowledges the timeframe 
necessary for obtaining the type of information that would lead to a SWMP revision is typically 
greater than one year. Consequently, the permittee will identify an adaptive management 
approach that will be followed annually for examining some elements of its stormwater program, 
while a more comprehensive adaptive management approach will be completed at the end of the 
permit cycle (i.e., permit renewal application process).  
  
Condition D.12.e. 
SWMP Revisions 
The SWMP identifies the structural and nonstructural actions and activities the permittee will use 
to reduce the discharge of pollutants from the MS4 to the maximum extent practicable. The 
SWMP is incorporated into the permit by reference; therefore, the actions and activities 
identified in the SWMP are permit conditions subject to a permit modification process in 
accordance with Oregon Administrative Rule 340-045-0040 and 0055. These actions and 
activities often address the program elements required in Schedule A and other permit 
conditions. 
 
Implementation of an adaptive management approach provides the structure to identify 
alterations to the stormwater program or modifications to the SMWP, but the application of an 
adaptive management approach does not absolve the Department from adhering to federal and 
state requirements associated with modifying permit conditions.    
    
In the development of this permit condition, the Department contemplated how to allow the 
permittee the flexibility to efficiently change the SWMP actions and activities while providing a 
reasonable assurance that the public has the opportunity to comment on modifications that would 
change the “nature and scope” of the permit condition. In this condition, the Department clarified 
that revisions to the SWMP that add, reduce, replace or eliminate BMPs, controls or 
                                                
55 Stankey, George H.; Clark, Roger N.; Bormann, Bernard T.  2005. Adaptive management of natural resources: 
theory, concepts, and management institutions. Gen. Tech. Rep. PNW-GTR-654. Portland, OR: U.S. Department of 
Agriculture, Forest Service, Pacific Northwest Research Station. 
56 Bernard T. Bormann, Patrick G. Cunningham, Martha H. Brookes, Van W. Manning, and Michael W. Collopy, 
1994, Adaptive Ecosystem Management in the Pacific Northwest, Pacific Northwest Research Station, General 
Technical Report PNW-GTR-341, Forest Service, U.S. Department of Agriculture. 



Clean Water Services 
NPDES MS4 Permit Conditions 
Evaluation Report & Fact Sheet 
p. 46 of 49  

 
 

 

requirements constitute a permit modification.  The Department also clarified that revisions that 
substantially change the nature or scope of the BMP component, control or requirement will be 
considered major modifications. This permit condition requires the permittee to submit notice of 
all proposed SWMP revisions to the Department prior to initiating the SWMP revision, and 
outlines a series of conditions and timelines.  
 
The Department did not include specific criteria related to the basis for determining a substantial 
change in the nature or scope of the SWMP because the Department concluded the range of 
potential SWMP revisions could not be addressed with detailed criteria.   
 
In the Department’s review of historical SWMP modifications, the Department determined that 
modifications that would change the “nature and scope” of the permit conditions were rare, and 
therefore did not initiate the permit modification process. The Department anticipates most 
substantial changes to the stormwater program requiring a modification of the SWMP will occur 
near the end of the permit term, and will be addressed during the permit renewal process 
accordingly.  
 
The Department may also initiate changes to the SWMP based on concerns about water quality 
impacts of stormwater, a need to maintain compliance with federal or state regulations, or if 
information demonstrating that certain BMPs are no longer appropriate becomes available. This 
permit condition describes the actions the Department will take to initiate a SWMP modification 
and the permittee’s opportunity to respond. 
 
Condition D.12.f. 
SWMP Measurable Goals 
As referenced in Schedule A.2.c.i., the requirements of this condition are related to the SWMP 
measurable goals. This section will be updated, as needed, upon the Department’s review of the 
permittee’s SWMP measurable goals submitted with the Public Notice process. The Department 
will include additional conditions in condition D.12.f. that must be incorporated into the SWMP 
if needed.  
 
Condition D.12.g. 
Intergovernmental Agreements 
This new permit condition includes provisions for the permittee to review and refine if needed 
intergovernmental agreements with the multiple jurisdictions within the service area. 
 
Clean Water Services (CWS) is a public body created pursuant to State law and is the “operator” 
of the MS4 for the entire service area. The definition of MS4 can be found at 40 CFR 
122.26(b)(8) and includes public bodies that own or operate an MS4.  
 
Clean Water Services has been established as a county service district (i.e., public body) for 
Washington County under Oregon Revised Statues (ORS) Chapter 451 which is where the MS4 
program responsibility is vested. Under ORS 451.550, which defines the powers of county 
service districts, CWS is authorized to manage, control, operate, and maintain service facilities; 
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make and accept contracts necessary to exercise the powers of the county service district; and 
adopt storm and surface water management plans, programs, and regulations.  
 
The Code of Federal Regulations (CFR) provides NPDES stormwater permit applicants various 
options when applying for a MS4 permit. One includes a system-wide permit, including one 
permit that covers all discharges within a system that discharge to the same watershed (40 CFR 
122.26(a)(3)(ii)). In this instance, the permittee has requested DEQ issue a system-wide or 
watershed-based permit and have claimed they are the sole permit applicant for discharges from 
the municipal separate storm sewers for which the operator is responsible. See 40 CFR 
122.26(a)(3)(iii)(b).  
  
Clean Water Services has established contractually binding intergovernmental agreements (IGA) 
with surrounding municipalities that provide CWS adequate legal authority to administer MS4 
requirements within the service area which includes ensuring implementation of any land use 
requirements that are part of the draft permit. This meets the requirements found in CFR 40 CFR 
122.26 (c)(2)(i) that provides the operator legal authority to carry out MS4 duties. In the draft 
permit (Condition d. Adaptive Management 12.g.), the permittee is required to review and refine, 
if needed these agreements six months after the permit is issued and submit them with 
appropriate the Annual Report. CWS is solely responsible for implementation of the terms and 
conditions in the permit. The surrounding municipalities are held directly accountable through 
the IGAs.  
 
At this time, these agreements are adequate to facilitate the appropriate management of the MS4. 
If, upon review of the SWMP revision or any other submission, it is found by the DEQ that the 
conditions of the permit are not being met due to a lack of appropriate coordination and/or 
cooperation, then the permit may be reopened or renewed to include other municipalities as co-
permittees.  
 
CWS has requested that the local governments within its service area be referenced in the permit 
as “co-implementers.” This is not a term that is defined or customarily used in the MS4 
permitting context, and it’s use within the permit would be confusing given that CWS is the sole 
permittee and legally responsible for complying with the permit conditions. DEQ acknowledges 
the collaborative efforts between CWS and jurisdictions within its service area to perform work 
within their respective geographic and functional areas of responsibility. There is nothing in the 
permit that prevents CWS from naming the jurisdictions within the MS4 service area as co-
implementers in its own communications with the public, however.    
  
Condition D.12.h. 
Definitions 
The definitions provided in this permit condition provide additional clarification related to MS4-
related terms, and generally reflect commonly understood and agreed upon descriptions of 
municipal stormwater concepts. 
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Condition D.13 
MS4 Renewal Application Package 
The permittee must submit a permit renewal application 180 days prior to the permit expiration 
date to continue permit coverage for MS4 stormwater discharges in the event the permit has not 
been renewed prior to expiration. This permit condition describes the information that must be 
provided in the renewal application. Renewal applications must contain the modifications to the 
stormwater program the permittee proposes to make, including proposed alterations to the 
SWMP. The Department anticipates that the permittee will provide a narrative summary of the 
proposed SWMP modifications in the renewal application, and will formally update their SWMP 
or other documents to reflect the Department’s determination of the adequacy of the SWMP in 
reducing pollutants to the MEP prior to public notice of the draft permit or in accordance with 
new permit conditions once the permit has been renewed. The Department will evaluate the 
SWMP based upon the information submitted with the permit renewal application and all other 
relevant information, such as annual reports, Total Maximum Daily Load (TMDL) pollutant load 
reduction evaluation, applicable scientific studies, federal requirements, and guidance from 
USEPA.   

This permit condition differs from the previous permit condition in that it includes a requirement 
for the permittee to provide the Department with the information and analysis necessary to 
support the Department’s independent determination that the permittee’s stormwater 
management program reduces pollutants in stormwater discharges to the MEP, including an 
evaluation of the management practices, control techniques and other provisions using three 
MEP general evaluation factors (i.e., effectiveness, local applicability, and program resources). 
Since each MS4 stormwater management program is unique in how it achieves the MEP 
standard, often employing different BMPs or emphasizing different program areas, this 
requirement calls for the use of a defined set of standardized and objective criteria for each of the 
three MEP evaluation factors. Using a permittee-defined set of objective criteria will ensure a 
consistent application and equitable assessment of the stormwater programs, and a reasonable 
certainty that the stormwater programs are achieving the MEP standard. The Department 
encourages the permittee to coordinate the identification and development of the objective 
criteria with other MS4 permittees, and involve the Department early in the permit term to 
guarantee the appropriateness and usefulness of the objective criteria for the Department’s 
independent evaluation. 

The MS4 permit renewal package must also include a proposed monitoring program objectives 
matrix and proposed changes to the monitoring plan. The monitoring objectives matrix and 
proposed changes to the monitoring plan should complement the long-term monitoring strategy 
identified in the existing monitoring plan, as required in the monitoring plan permit conditions, 
and should consider the type of additional environmental monitoring data that is needed in the 
implementation of the adaptive management process. The Department anticipates that the 
permittee may become aware during the permit term of new monitoring approaches, pollutants of 
concern or other factors the permittee should consider when updating its monitoring objectives 
matrix and proposed changes to the monitoring plan. The Department anticipates the proposal 
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will be used in future development of the specific monitoring requirements to be incorporated 
into Table B-1.  

The remaining requirements in this permit condition generally reflect the existing permit 
requirements, except the submittal of the water quality trends analysis and the evaluation to 
determine progress towards applicable TMDL wasteload allocations or previously developed 
TMDL benchmarks (i.e., TMDL pollutant load reduction evaluation), which will be submitted as 
part of the fourth year annual report.   

SCHEDULE F 
General Conditions 

The general conditions that are applicable to all NPDES permits are included in this section. 
They address operation and maintenance, monitoring and record-keeping, and reporting 
requirements. The Department recognizes that some of these conditions do not readily apply to 
municipal stormwater discharges.  However, the stormwater permits are NPDES permits, and 
these conditions are required for all such permits. Where a conflict exists, the general conditions 
included in this section are superseded by the conditions in Schedules A, B and D. 
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SCHEDULE A 

1. Waste Discharge Limitations for wastewater treatment facilities

a. Treated Wastewater Effluent

(1) CBOD5, TSS

(a) Low Flow Period limits apply beginning the earlier of a) the first day after April
30 when the seven-consecutive-day median of daily mean flow measured at the
Farmington gauge is less than 250 cfs or b) July 1:

Outfall Number Parameter 
(See Note 1) 

Average Effluent 
Concentrations 

Monthly Weekly 

Monthly* 
Average 
lb/day 

Weekly* 
Average 
lb/day 

Daily* 
Maximum 

lbs 

D001 
CBOD5  5 mg/L  8 mg/L 830 1300 1900 
TSS 5 mg/L  8 mg/L 830 1300 1900 

R001 CBOD5 8 mg/L      11 mg/L 1300 1900 2500 
TSS 8 mg/L      11 mg/L 1300 1900 2500 

(b) High Flow Period limits apply beginning the earlier of a) the first day after
September 30 when the seven-consecutive-day median of daily mean flow at
the Farmington gauge is at least 350 cfs or b) November 15:

Outfall Number Parameter 
(See Note 1) 

Average Effluent 
Concentrations 

Monthly Weekly 

Monthly* 
Average 
lb/day 

Weekly* 
Average 
lb/day 

Daily* 
Maximum 

lbs 

D001 & D003 
CBOD5  10 mg/L   15 mg/L 3500 5300 7000 
TSS 10 mg/L   15 mg/L 3500 5300 7000 

F001 CBOD5 15 mg/L   25 mg/L 980 1500 2000 
TSS 20 mg/L   30 mg/L 1300 2000 2700 

H001A & H001B CBOD5 15 mg/L   25 mg/L 980 1500 2000 
TSS 20 mg/L   30 mg/L 1300 2000 2600 

R001 & R003 CBOD5 20 mg/L   30 mg/L 7000 10500 14000 
TSS 20 mg/L   30 mg/L 7000 10500 14000 

*Mass loads based on previous permit.  On any day when the total flow to a treatment facility exceeds
twice the design average dry weather flow, the daily maximum limit is suspended.

Facility Design Average Dry Weather Flow 
(MGD) 

Durham Advanced Wastewater Treatment Facility 22.6 
Forest Grove Wastewater Treatment Facility 5.0 
Hillsboro Wastewater Treatment Facility 3.7 
Rock Creek Advanced Wastewater Treatment Facility 39 
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(2) Phosphorus 
 

The phosphorus reduction period begins May 1 and ends October 31.   
Outfall Number Parameter Monthly Median Effluent 

Concentration 
D001  Total Phosphorus  0.11 mg/L 
R001  Total Phosphorus 0.10 mg/L 

 
(3) Ammonia  

 
(a) The ammonia reduction period is May 1 through November 15, except as noted 

below; 

(b) Between September 1 and November  15 when the seven-consecutive-day 
median of daily mean flow at the Farmington gauge is at least 350 cfs, ammonia 
reduction does not apply; and 

(c) The ammonia loadings as ammonia-nitrogen shall not exceed the Weekly 
Median Maximum Ammonia Load limitation, calculated using the formula and 
variables given below.  

 
Outfall Number Parameter Weekly Median Maximum Load, lbs/day 

D001, R001 Ammonia (NH3-N) Weekly Median Maximum Ammonia Load = (Farmington  
Flow)(Concentration Variable) (5.39) lbs/day, where: 
 
Farmington Flow is the previous calendar weekly 
consecutive-day median of the daily mean flow at the 
Farmington gauge in cfs, and  
 
Concentration Variable is NH3-N in mg/L during the 
applicable period as follows: 
 

Concentration Variable (NH3-N, mg/L)   
(The applicable tier is based on the instream dissolved oxygen concentration as 

described below) 
Applicable Time 

Period 
Tier 1 Tier 2 

1.4 1.4 May and June 
1.4 0.8 July  
1.4 0.3 August 
0.8 0.21 September through 

November 15 
 

(d) The Tier 1 concentration variable is in effect for any week when ammonia 
reduction is required unless the following conditions occur, in which case the 
Tier 2 concentration variable is in effect. 
(i) For Rock Creek AWTF:  Either the weekly mean of the daily mean DO 

concentrations, with no credit for supersaturation, at RM 24.5 (Neals), 
for the previous week is less than 6.7 mg/L or the weekly mean of the 
daily mean DO concentrations, with no credit for supersaturation, at RM 
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3.4 (Oswego Dam), for the previous week is less than 6.7 mg/L. (See 
Note 2) 

(ii) For Durham AWTF:  The weekly mean of the daily mean DO 
concentrations at RM 3.4 (Oswego Dam), with no credit for 
supersaturation, for the previous week is less than 6.7 mg/L. (See Note 
2) 

 
(4) Water Quality Trading Plan for Oxygen Demanding Parameters 

 
Water Quality Trading Credits for oxygen demanding parameters (CBOD5 and 
ammonia) between the Durham and Rock Creek Advanced Wastewater 
Treatment Facilities (AWTF) are authorized by Schedule D of this permit 
provided that the permittee uses the following equations to define the available 
assimilative capacity.  Whenever the combined load as calculated by the equation 
in Schedule A, 1.a.(4)(b) is less than or equal to the combined load limitation as 
calculated by the equation in Schedule A, 1.a.(4)(a), (the baseline for purposes of 
water quality trading) the permittee shall be deemed to be in compliance with the 
CBOD5 and ammonia-nitrogen effluent limitations of this permit. 

 
(a) Oxygen Demand Load Limitation 

 
Outfall Number Parameter Combined Rock Creek and Durham Oxygen Demand Load Limitation at 

Oswego Dam (lb/day)  

D001 , R001 CBOD5  and 
NBOD 
 

R001 NBOD Limit (lb/day) + R001 CBOD5 Limit (lb/day) + 
D001 NBOD Limit (lb/day) + D001 CBOD5 Limit (lb/day) 
 
Where, 
R001 NBOD Limit =  
Weekly R001 NH3-N Load Limit, lb/day (see Schedule A.1.a.(3)) x 4.33 x 
Fraction R001 ammonia decayed at dam (see Table 2) 

 

R001 CBOD5 Limit =  
Weekly R001 CBOD5 concentration, mg/L,  (see Table 1) x Actual Weekly 
Median Rock Creek Effluent Flow, MGD x 8.34 x 4.9 
x Fraction R001 CBODultimate decayed at dam (see Table 2) 

 

D001 NBOD Limit =  
Weekly D001 NH3-N Load Limit, lb/day (see Schedule A.1.a.(3)) x 4.33 x 
Fraction D001 ammonia decayed at dam (see Table 2) 
 
D001 CBOD5 Limit =  
Weekly D001 CBOD5 concentration, mg/L,  (see Table 1) x Actual Weekly 
Median Durham Effluent Flow, MGD x 8.34  x 4.9 
x Fraction D001 CBODultimate decayed at dam (see Table 2)  

 
Note:  4.33 = NBOD:NH3 ratio 
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 4.9 = CBODultimate:CBOD5 ratio 
 8.34 = pound conversion 
 

Water Quality Trading Credit for oxygen demanding substances authorized under the water 
quality trading program in Schedule A, 1.a.(4) shall not be allowed if the trade results in an 
exceedance of the CBOD5  mass limitations for outfalls D001 or R001. 

 

(b) Calculation of Combined Rock Creek and Durham Actual Discharged Oxygen Demand Load at 
Oswego Dam: (applies on a calendar week basis) 

 
Actual Discharged Oxygen Demand Load at Oswego Dam (lb/day) =  
R001 NBOD Discharge (lb/day) + R001 CBOD5 (lb/day) +D001 NBOD Discharge 
(lb/day) +D001 CBOD5 Discharge (lb/day) 

Where: 
R001 NBOD Discharge =  
Actual Weekly Median R001 NH3-N Concentration, mg/L x  Actual Weekly Median 
Rock Creek Effluent Flow, MGD x 8.34  x 4.33 x Fraction Rock Creek ammonia decayed 
at dam (see Table 2) 

 
R001 CBOD5 Discharge =  
Actual Weekly Median R001 CBOD5 Concentration, mg/L x Actual Weekly Median 
Rock Creek Effluent Flow, MGD x 8.34 x 4.9 x Fraction Rock Creek CBODultimate 
decayed at dam (see Table 2) 
 
D001 NBOD Discharge =  
Actual Weekly Median D001 NH3-N Concentration, mg/L x Actual Weekly Median 
Durham Effluent Flow, MGD x 8.34 x 4.33 x Fraction Durham ammonia decayed at dam 
(see Table 2) 
 
D001 CBOD5 Discharge =  
Actual Weekly Median D001 CBOD5 Concentration, mg/L x Actual Weekly Median 
Durham Effluent Flow, MGD x 8.34 x 4.9 x Fraction Durham CBODultimate decayed at 
dam (see Table 2) 

 
Table 1.  Weekly CBOD5 Concentrations 

Rock Creek AWTF Durham AWTF 

1.4 mg/L 3.9 mg/L 

 

Table 2. Fraction Decayed at Oswego Dam 

Farmington flow, 
cfs 

River 
temperature,  

oC 

Rock Creek AWTF Durham AWTF 

Ammonia CBOD Ammonia CBOD 

120 – 175 <10 0.61 0.33 0.22 0.10 
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>10 to 15 0.70 0.40 0.27 0.12 

>15 to 20 0.79 0.48 0.33 0.15 

>20 to 25 0.86 0.56 0.40 0.19 

>175 – 200 

<10 0.48 0.24 0.15 0.07 

>10 to 15 0.56 0.29 0.19 0.09 

>15 to 20 0.65 0.36 0.24 0.11 

>20 to 25 0.74 0.43 0.29 0.14 

>200 – 250 

<10 0.43 0.21 0.14 0.06 

>10 to 15 0.52 0.26 0.17 0.08 

>15 to 20 0.60 0.32 0.21 0.10 

>20 to 25 0.69 0.39 0.26 0.12 

>250 – 300 

<10 0.37 0.17 0.11 0.05 

>10 to 15 0.44 0.22 0.14 0.06 

>15 to 20 0.52 0.27 0.17 0.08 

>20 to 25 0.61 0.33 0.22 0.10 

>300 – 350 

<10 0.32 0.15 0.09 0.04 

>10 to 15 0.38 0.18 0.12 0.05 

>15 to 20 0.46 0.23 0.15 0.06 

>20 to 25 0.55 0.28 0.18 0.08 

Values for each range set at low end of range for flow and high end for temperature 

 
(5) Temperature 

 
The effluent temperature limitations in this Schedule, the temperature monitoring 
requirements of Schedule B, the Clean Water Services Temperature Management 
Plan required by Schedule C, and the thermal load to offset and water quality 
trading provisions of Schedule D, constitute the primary elements of the permittee’s 
Department approved surface water temperature management plan pursuant to OAR 
340-041-0026(3)(a)(D)(vi). The permittee and the Department may amend the plan 
during the course of this permit to include additional elements if necessary. The 
permittee is deemed to be in compliance with in-stream water quality standards and 
shall not be deemed to be causing or contributing to a violation of the Tualatin 
Basin temperature TMDL or water quality standards for temperature if the permittee 
is in compliance with this approved surface water temperature management plan. 



  File Number: 108014 etc. 
                                                                                                         Page 6 of 10 

 
 

 

Outfall Number Parameter Limitation 

D001 Effluent Temperature (See Note 3) 77° F daily maximum 

D001 Allowable Thermal Load (See Note 4) 2.0 x 107 kcal/day 

R001 Effluent Temperature (See Note 3) 77° F daily maximum 

R001 Allowable Thermal Load (See Note 4) 2.4 x 107 kcal/day 
 
 

(6) Other Parameters (Year-Round) 
 

Outfall Number Parameters (year-
round) 

Limitations 

D001 & D003, R001 & R003, 
H001A & B, F001 

E. coli Bacteria Shall not exceed 126 organisms per 100 mL 
monthly geometric mean.  No single sample 
shall exceed 406 organisms per 100 mL. (See 
Note 5) 

D001 & D003, R001 & R003, 
H001A & B, F001 

pH Shall be within the range of 6.0 - 9.0.  When 
continuous monitoring is conducted, pH 
values shall not be outside the range of 6.0 – 
9.0 for more than a total of 8 hours in any 
calendar month and no individual excursion 
from this range shall exceed 60 minutes. 

D001 & D003, R001 & R003, 
H001A & B, F001 

CBOD5 and TSS 
Removal Efficiency  

Shall not be less than 85% monthly average 
for CBOD5 and TSS.  

D001 & D003, R001 & R003 Total Residual 
Chlorine  

For Outfall D001 & D003, shall not exceed a 
24-hr average of 0.026 mg/L and not exceed 
0.038 mg/L for more than 60 continuous 
minutes on any given day.   
For Outfall R001 & R003, shall not exceed a 
24-hr average of 0.032 mg/L and not exceed 
0.048 mg/L for more than 60 continuous 
minutes on any given day. (See Note 6 and 7)  

D001, R001 (low flow period 
only) 

Dissolved Oxygen For Outfall D001, shall not be less than 5.2 
mg/L following the chlorine contact chamber.  
For Outfall R001, shall not be less than 3.0 
mg/L following the chlorine contact chamber.   

 
(7) Mixing Zones 

 
The allowable mixing zones for the following outfalls are that portion of the 
Tualatin River within 100 (one hundred) feet of the diffuser.  The Zone of 
Immediate Dilution (ZID) shall be defined as that portion of the allowable mixing 
zone that is within 10 (ten) feet of the point of discharge.  

 
Outfall Number Mixing Zone Size ZID Size 
D001  100 feet from diffuser 10 feet from Diffuser 
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D003 65 feet  10 feet  
R001 100 feet from diffuser 10 feet from Diffuser 
R003 50 feet  10 feet  
H001A & B 100 feet from diffusers 10 feet from Diffusers 
F001 100 feet from diffuser 10 feet from Diffuser 

 
This permit contains either technology or water quality based effluent limits for 
those parameters discharged by the permittee that the Department has determined 
require effluent limitations to comply with the water quality standards found in 
OAR 340-041-0445 outside the above mixing zones.  The limits were established 
on the basis of the information provided by the permittee and following the 
Department’s rules, including OAR 340-041-0026.  Other parameters also were 
identified in the permittee’s application for which the Department did not 
establish effluent limitations.  The Department has determined that those 
parameters do not present a reasonable potential to violate applicable water 
quality standards.  The permittee is required to notify the department if changes 
occur in its processes or influent stream which could significantly change the 
effluent stream for any of those parameters. 

 
 
 b. Reclaimed Water Outfalls D002, F002, H002 and R002 

 
The permittee shall comply with all the requirements of the approved Reclaimed Water Use Plan and 
any subsequently approved modifications thereto on file with the Department, which are consistent 
with OAR 340-055. 

  
c.  Emergency Overflow Outfalls D004 - D022, F003 - F007, H003 - H010 and R004 - R015  

 
No wastes shall be discharged from these outfalls unless the cause of the discharge is due to storm 
events as allowed under OAR 340-041-0120 (13) or (14) and reported per Schedule F, Section B, 
6. 

 
d.  Groundwater 

 
No activities shall be conducted that could cause an adverse impact on existing or potential 
beneficial uses of groundwater.  All wastewater shall be managed and disposed in a manner that 
will prevent a violation of the Groundwater Quality Protection Rules (OAR 340-040). 

 
  
2. Controls and Limitations for Storm Water Discharges from Municipal Separate 

Storm Sewer Systems (MS4) 
 
 

a. Each co-permittee must implement all applicable provisions in the Storm Water Management 
Plan (SWMP).  The SWMP is the proposed SWMP submitted with the National Pollutant 
Discharge Elimination System (NPDES) permit re-application, accepted by the Department June 
2, 2000, and any changes to the proposed SWMP made as per the requirements in Schedule D, 
8.c.(2), 8.c.(4), and 8.c.(5), and Schedule B, 1.e.(3) and  3.b.  The SWMP is hereby incorporated 
into this permit by reference.  Applicable provisions are those relating to requirements, programs, 
and operations of the municipal separate storm sewer system (MS4) over which the co-permittee 
has jurisdiction or control. 
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The SWMP describes a program that includes best management practices (BMPs), monitoring 
triggers, narrative conditions, and other elements designed to reduce the introduction of pollutants 
into waters of the State from the MS4 to the maximum extent practicable.  The SWMP also 
includes evaluation and reporting requirements designed to measure the effectiveness of the 
control measures and other programs.   

 
b. The co-permittee must reduce the discharge of the pollutants from the MS4 to the maximum 

extent practicable (MEP).  Compliance with the permit and implementation of the SWMP is 
deemed to be compliance with this MEP requirement, unless or until the Department reopens the 
permit as provided in Oregon Administrative Rule (OAR) 340-045-0040 and 0050 to require 
additional controls. 

 
c. The co-permittee must effectively prohibit non-storm water discharges into the MS4 unless such 

discharges are otherwise permitted by an existing NPDES permit.  Unless identified by any co-
permittee, or the Department, the following non-storm water discharges need not be addressed by 
the co-permittee’s illicit discharge program, provided appropriate control measures, if needed, to 
minimize the impacts of such sources are developed under the SWMP:  water line flushing; 
landscape irrigation; diverted stream flows; rising ground waters; uncontaminated groundwater 
infiltration; uncontaminated pumped ground water; discharges from potable water sources; start 
up flushing of groundwater wells; aquifer storage and recovery (ASR) wells; potable groundwater 
monitoring wells; draining and flushing of municipal potable water storage reservoirs; foundation 
drains; air conditioning condensate; irrigation water; springs; water from crawl space pumps; 
footing drains; lawn watering; individual residential car washing; flows from riparian habitats and 
wetlands; dechlorinated swimming pool discharges; street wash waters; discharges of treated 
water from investigation, removal and remedial actions selected or approved  by the Department 
pursuant to Oregon Revised Statute (ORS) Chapter 465, the state’s environmental cleanup law; 
and discharges or flows from emergency fire fighting activities where discharges or flows from 
fire fighting are identified as not a significant sources of pollutants to waters of the State. 

 
3. Controls for Storm Water Discharges from Wastewater Treatment Facilities (Durham and 

Rock Creek Advanced Wastewater Treatment Facilities)  
 

a. Water Quality Benchmarks.  Benchmarks are guideline concentrations not limitations.  
They are designed to assist the permittee in determining if the implementation of their 
wastewater facilities SWPCP is reducing pollutant concentrations to below levels of 
concern.  The following benchmarks apply to each point source discharge of storm water 
from the Durham and Rock Creek advanced wastewater treatment facilities.  

 
Parameter Benchmark 

Total Copper 0.1 mg/L 
Total Lead 0.4 mg/L 
Total Zinc 0.6 mg/L 
pH 5.5 – 9.0 SU 
Total Suspended Solids 130 mg/L 
Total Oil & Grease 10 mg/L 
E. coli 406 counts/100 mL 
Floating Solids (associated with 
industrial activities) 

No Visible Discharge 
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Parameter Benchmark 
Oil & Grease Sheen No Visible Sheen 

 
b. If benchmarks are not achieved, the permittee must investigate the source of the elevated 

pollutant levels and review and, if necessary, revise the wastewater facilities SWPCP within 
60 days of receiving sampling results.  The purpose of this review is to determine if the 
SWPCP is being followed and to identify any additional technically and economically 
feasible site controls that need to be implemented to further improve the quality of storm 
water discharges.  These site controls include best management practices, spill prevention and 
response procedures, preventative maintenance, and employee education procedures as 
described in Schedule D, 9.c. 

 
(1) Any newly identified site controls must be implemented in a timely manner and 

incorporated into the SWPCP as an update.  A new SWPCP is not required.  If no 
additional site controls are identified, the permittee must state as such in an update to the 
SWPCP. 

 
(2) Results of this review must be submitted to the Department in accordance with Schedule 

B, 3.c. and made available upon request to government agencies responsible for storm 
water management in the permittee’s area. 

 
(3) If the permittee demonstrates that background or natural conditions not associated with 

industrial activities at the site cause an exceedance of a benchmark, then no further 
modifications to the SWPCP are required for that parameter.  Upon successful 
demonstration of natural or background conditions through monitoring of the same storm 
event used to evaluate benchmarks the permittee would be eligible for the monitoring 
reduction as outlined in Schedule B, 1.f. (2). 

 
 
 

SCHEDULE A NOTES: 
 
1. The CBOD5 concentration limits are considered equivalent to the minimum design criteria for BOD5 

specified in Oregon Administrative Rules (OAR) 340-041.  These limits and CBOD5 mass limits 
may be adjusted (up or down) by permit action if more accurate information regarding 
CBOD5/BOD5 becomes available. 

 
2. In-stream monitoring for dissolved oxygen is currently following the USGS QA/QC procedures 

described in Guidelines and Standard Procedures for Continuous Water-Quality Monitors: Site 
Selection, Field Operation, Calibration, Record Computation, and Reporting, 2000:  U.S. 
Geological Survey Water Resources Investigations Report 00-4252, 53 p.     
http://water.usgs.gov/pubs/wri/wri004252/    
 
The Department is evaluating this procedure and its own sampling protocol to determine the 
appropriate procedure for this monitoring. 

 
3. The measurement of maximum effluent temperature shall be the 1-hour average temperature. 
 
4. Compliance with the allowable thermal load limit shall be demonstrated when the Permittee 

achieves the thermal load to offset requirements established in Schedule D, 10. of the permit. 
 

http://water.usgs.gov/pubs/wri/wri004252/
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5. If a single sample exceeds 406 organisms per 100 mL, then five consecutive re-samples may be 
taken at four-hour intervals beginning as soon as practicable (preferably within 28 hours) after the 
original sample was taken.  If the geometric mean of the five re-samples is less than or equal to 126 
organisms per 100 mL, a violation shall not be triggered. 

 
6. These limits are based upon continuous monitoring.  In the event of continuous monitoring 

equipment failure, grab samples shall be taken every four (4) hours.  For outfalls D001 and D003, 
the average of any six consecutive samples shall not exceed 0.026 mg/L and no individual grab 
sample shall exceed 0.038 mg/L.  For outfalls R001 and R003, the average of any six consecutive 
samples shall not exceed 0.032 mg/L and no individual grab sample shall exceed 0.048 mg/L. 

 
7. During the permit period, the permittee may submit a study to the Department assessing the 

impact of chlorine residual, under varying flow conditions.  Based on the results of this study, the 
Department may modify the total chlorine residual limit, so long as water quality standards 
continue to be met. 



APPENDIXF 

ANTI-DEGRADATION REVIEW WORKSHEET 

Page 100 



NPDES permit template 4/1/2014 

Appendix F: Anti-degradation Review Worksheet 
for a 

Proposed Individual NPDES Discharge 
Applicant: Clean Water Services 

1. What is the name of the surface water that receives the discharge?  Tualatin River

Briefly describe the proposed activity:  

This permit covers four wastewater treatment facilities operated by Clean Water Services (CWS) that 
discharge to the Tualatin River, including the Durham Advanced Waste Water Treatment Facility 
(AWWTF), the Rock Creek AWWTF, the Hillsboro Waste Water Treatment Facility (WWTF) and the 
Forest Grove WWTF. This permit allows and regulates the discharge of treated domestic, commercial and 
industrial wastewater from the four facilities along with stormwater which ultimately reaches the Tualatin 
River in the Tualatin Sub-Basin of the Willamette River Basin. The permit also authorizes CWS to 
recycle the treated effluent as irrigation water and to engage in water quality trading to meet permit limits.  

CWS’ permit renewal application included a request for increases in the monthly, weekly and daily 
maximum mass load limitations for CBOD5 and TSS, primarily for the Durham and Rock Creek AWWTFs.  
Both facilities are expected to receive additional influent flows as growth continues within their service areas 
and an increase in mass load limitations was needed to maintain existing CBOD5 and TSS concentrations.  In 
accordance with DEQ anti-degradation rules, findings were made by DEQ and part of those findings 
concluded that granting the mass load increase would not contribute to any exceedances of water quality 
standards in the Tualatin River basin. In April of 2012, the Oregon Environmental Quality Commission 
(EQC) considered and approved the mass load increase request made by CWS.  

Relative to water quality trading and allocations of oxygen demanding parameters, the proposed permit 
results in no net increase of the pollutants being discharged into the Tualatin River from the trades 
proposed by CWS. The activities conducted to generate credits for thermal trades, e.g., riparian 
restoration for shading and flow augmentation, will not increase the overall load of pollutants being 
discharged nor impair beneficial uses. The allocations of oxygen demanding parameters do not increase 
loads; they simply transfer the loads between CWS facilities. Therefore, a lowering of water quality will 
not occur as a result of such activities. As a result, the state anti-degradation policy is upheld.  

For discharges of stormwater, the permit renewal imposes the same or more stringent requirements as the 
2005 permit. No permit provisions related to stormwater are being proposed that will cause a decrease in 
water quality for the purpose of the DEQ’s anti-degradation review.    

This review is for a: Renewal New 

Go to Step 2. 

2. Are there any existing uses associated with the water body that are not included in the list of designated uses?
Example: DEQ’s Fish Use Designation Maps identify the waterbody as supporting salmonid migration;
however ODFW has determined that it also supports salmonid spawning.

Yes.  Identify additional use(s), the basis for conclusion, and the applicable criteria: Go to Step 3. 

 No. Go to Step 3. 



3. Was the analysis of the impact of the proposed activity performed relative to criteria applicable to the most 
sensitive beneficial use? 

 Yes.  Go to Step 4. 

 No. Re-do analysis to develop permit limits using correct criteria, and modify permit as necessary.  Go to 
Step 4. 

4. Is this surface water an Outstanding Resource Water or upstream from an Outstanding Resource Water?  
Note: No waters in Oregon have been designated as Outstanding Resource Waters.  OAR 340-041-0004(8)(a) 
contains criteria for designating such waters.  Example: they are found in State or National parks.   

 Yes.  Go to Step 7.  No. Go to Step 5. 

5. Is this surface water a High Quality Water?  A High Quality Water is one for which none of the pollutants are 
Water Quality Limited.  To determine, go to the database at 
http://www.deq.state.or.us/wq/assessment/rpt2010/search.asp and under Listing Status, select “Water Quality 
Limited – All (Categories 4 and 5)”. 

 Yes.  Go to Step 10.  No. Go to Step 6. 

6.  Is this surface water a Water Quality Limited Water?  To determine, use the same database query as Step 5. 

 Yes.  Go to Step 16.  No.  Go to Step 4 (you must answer “yes” to either question 4, 5, or 6) 

Note: The surface water must fall into one of 3 categories: Outstanding Resource Water (Step 4), High Quality 
Water (Step 5), or Water Quality Limited Water (Step 6). 

7. Will the proposed activity result in a permanent new or expanded source of pollutants directly to or affecting 
the Outstanding Resource Water?  [see OAR 340-041-0004(3)-(5) for a description in rule of discharges that 
do not result in lowering of water quality or do not constitute a new and/or increased discharge or are otherwise 
exempt from anti-degradation review; otherwise see “Is an Activity Likely to Lower Water Quality?” in Anti-
degradation Policy Implementation Internal Management Directive for NPDES Permits and Section 401 Water 
Quality Certifications.] 

 Yes, Recommend Preliminary Decision to deny proposed activity (subject to Interagency Coordination and 
Public Comment). Go to Step 23. 

 No. Please provide basis for conclusion: Go to Step8. 

8. Will the proposed activity result in a lowering of water quality in the Outstanding Resource Water? [see 
OAR 340-041-0004(3)-(5) for a description in rule of discharges that do not result in lowering of water quality 
or do not constitute a new and/or increased discharge or are otherwise exempt from antidegradation review; 
otherwise see “Is an Activity Likely to Lower Water Quality?” in Antidegradation Policy Implementation 
Internal Management Directive for NPDES Permits and Section 401 Water Quality Certifications.] 

 Yes.  Provide basis for conclusion: Go to Step 9. 

 No.  Provide basis for conclusion: Go to Step 20. 

9. If the proposed activity results in a non-permanent new or expanded source of pollutants directly to or affecting 
an Outstanding Resource Water, will the lowering of water quality in the Outstanding Resource Water be 
on a short-term basis in response to an emergency or to protect human health and welfare?   

 Yes.  Proceed with Application Process to Interagency Coordination and Public Comment.  Go to Step 23. 

http://www.deq.state.or.us/wq/assessment/rpt2010/search.asp


 No.  Recommend Preliminary Decision to deny proposed activity (subject to Interagency Coordination and 
Public Comment). Go to Step 20. 

10. Will the proposed activity result in a Lowering of Water Quality in the High Quality Water[see OAR 340-
041-0004(3)-(5) for a description in rule of discharges that do not result in lowering of water quality or do not 
constitute a new and/or increased discharge or are otherwise exempt from antidegradation review; otherwise 
see “Is an Activity Likely to Lower Water Quality?” in Antidegradation Policy Implementation Internal 
Management Directive for NPDES Permits and Section 401 Water Quality Certifications.] 

 Yes.  Go to Step 11. 

 No.  Proceed with Permit Application.  Applicant should provide basis for conclusion:  Go to Step 23. 

11. OAR 340-041-0004(6)(c) of the High Quality Waters Policy requires that the Department evaluate the 
application to determine that all water quality standards will be met and beneficial uses protected after allowing 
discharge to High Quality Waters. Will all water quality standards be met and beneficial uses protected? 

 Yes.  Provide basis for conclusion:      Proceed with Application Process to Interagency Coordination and 
Public Comment.  Go to Step 12. 

 No.  Provide basis for conclusion. Recommend Preliminary Decision to deny proposed activity (subject to 
Interagency Coordination and Public Comment). Go to Step 23. 

12.  OAR 340-041-0004(6)(a) of the High Quality Waters Policy requires that the Department evaluate the 
application to determine if no other reasonable alternatives exist except to discharge to High Quality Waters. At 
a minimum, the following list must be considered: 

• Improved operation and maintenance of existing treatment system 

• Recycling or reuse with no discharge 

• Discharge to on-site system 

• Seasonal or controlled discharges to avoid critical water quality periods 

• Discharge to sanitary sewer 

• Land application 

Were any of the alternatives feasible? 

 Yes. Provide basis for conclusion (see below for information requirements): Tab here to enter text.  Rec-
ommend Preliminary Decision that applicant use alternative. Go to Step10. 

 No.  Provide basis for conclusion (see below for information requirements): Tab here to enter text.  Go to 
Step 13. 

In a separate statement to this application, please explain the technical feasibility of the alternative, explain the 
economic feasibility of the alternative, and provide an estimated cost of NPDES permit alternative for a five-
year period from start-up. 

13. OAR 340-041-0004(6)(b) of the High Quality Waters Policy requires that the Department evaluate the 
application to determine if there are social and economic benefits that outweigh the environmental costs of 
allowing discharge to High Quality Waters. Do the social and economic benefits outweigh the environmental 
costs of lowering the water quality? 

 Yes.  Provide basis for conclusion (see below for information requirements): Tab here to enter text. Go to 
Step 14. 



 No.  Provide basis for conclusion (see below for information requirements): Tab here to enter text. Go to 
Step 23. 

The basis for conclusion should include a discussion of whether the lowering of water quality is necessary and 
important.  “Necessary” means that the same social and economic benefits cannot be achieved with some other 
approach.  “Important” means that the value of the social and economic benefits due to lowering water quality 
is greater than the environmental costs of lowering water quality. 

Benefits can be created from measures such as: 

• Creating or expanding employment (provide current/expected number of employees, type & relative 
amount of each type 

• Increasing median family income 

• Increasing community tax base (provide current/expected annual sales, tax info) 

• Providing necessary social services 

• Enhancing environmental attributes 

Environmental Costs can include: 

• Losing assimilative capacity otherwise used for other industries/development 

• Impacting fishing, recreation, and tourism industries negatively 

• Impacting health protection negatively 

• Impacting societal value for environmental quality negatively 

14. OAR 340-041-0004(6)(d) of the High Quality Waters Policy requires that DEQ prevent federal threatened and 
endangered aquatic species from being adversely affected. Will lowering the water quality likely result in 
adverse effects on federal threatened and endangered aquatic species? 

 Yes, please provide basis for conclusion (see below for information requirements): Tab here to enter text. 
Go to Step 23. 

 No, please provide basis for conclusion (see below for information requirements): Tab here to enter text. Go 
to Step 15. 

15. Will lowering water quality in the High Quality Water be on a short-term basis in response to an emergency 
or to protect human health and welfare? 

 Yes, go to Step 20. 

 No, recommend Preliminary Decision to deny proposed activity (subject to Interagency Coordination and 
Public Comment). Go to Step 23 

16. Will the proposed activity result in a lowering water quality in the Water Quality Limited Water? [see OAR 
340-041-0004(3)-(5) for a description in rule of discharges that do not result in lowering of water quality or do 
not constitute a new and/or increased discharge or are otherwise exempt from anti-degradation review; other-
wise see “Is an Activity Likely to Lower Water Quality?” in Anti-degradation Policy Implementation Internal 
Management Directive for NPDES Permits and Section 401 Water Quality Certifications.] 

 Yes, go to Step 17. 



 No, proceed with Permit Application. Permit writer should provide basis for determination in permit 
evaluation report:  Tab here to enter text.  Go to Step 23. 

17. OAR 340-041-0004(9)(a)(A) of the Water Quality Limited Waters Policy requires that the Department evaluate 
the application to determine that all water quality standards will be met. Will all water quality standards be 
met? 

 Yes, please provide basis for conclusion: Tab here to enter text. Go to Step 18. 

 No, please provide basis for conclusion. Recommend Preliminary Decision to deny proposed activity 
(subject to Interagency Coordination and Public Comment). Go to Step 23. 

18. OAR 340-041-0004(9)(a)(C) of the Water Quality Limited Waters Policy requires that the Department evaluate 
the application to determine that all recognized beneficial uses will be met and that threatened or endangered 
species will not be adversely affected. Will all beneficial uses be met and will threatened or endangered species 
be protected from adverse effects?   

 Yes, please provide basis for conclusion: Tab here to enter text. Go to Step 19. 

 No, please provide basis for conclusion: Tab here to enter text. Recommend Preliminary Decision to deny 
proposed activity (subject to Interagency Coordination and Public Comment). Go to Step 23. 

19. OAR 340-041-0004(9)(a)(D)(i-iv) of the Water Quality Limited Waters Policy requires that the Department 
evaluate the application for one of the following:  

• 19A. Will the discharge be associated (directly or indirectly) with the pollution parameter(s) causing the 
waterbody to be designated a Water Quality Limited Water?  

 Yes, please provide basis for conclusion: Tab here to enter text.. Recommend Preliminary Decision to deny 
proposed activity (subject to Interagency Coordination and Public Comment). Go to Step 23. 

 No, please provide basis for conclusion: Tab here to enter text. Go to Step 20. 

• 19B. Have TMDLs, WLAs, LAs, and reserve capacity been established, compliance plans been established, 
and is there sufficient reserve capacity to assimilate the increased load under the established TMDL? 

 Yes, please provide basis for conclusion: Tab here to enter text. Go to Step 20. 

 No, please provide basis for conclusion: Tab here to enter text. Recommend Preliminary Decision to deny 
proposed activity (subject to Interagency Coordination and Public Comment). Go to Step 23. 

• 19C. Will the proposed activity meet the requirements, as specified under OAR 340-041-0004(9)(a)(D)(iii) 
of the Water Quality Limited Waters Policy, for dissolved oxygen? 

 Yes, please provide basis for conclusion: Tab here to enter text. Go to Step 20. 

 No, please provide basis for conclusion: Tab here to enter text.  Recommend Preliminary Decision to deny 
proposed activity (subject to Interagency Coordination and Public Comment). Go to Step 23. 

• 19D. Will the activity solve an existing, immediate, and critical environmental problem? 

 Yes, please provide basis for conclusion: Tab here to enter text. Go to Step 20. 

 No, please provide basis for conclusion: Tab here to enter text.   Recommend Preliminary Decision to deny 
proposed activity (subject to Interagency Coordination and Public Comment). Go to Step 23. 



20. Is the proposed activity consistent with local land use plans?  

 Yes, go to Step 21. 

No, please provide basis for conclusion: Tab here to enter text. Recommend Preliminary Decision to deny 
proposed activity (subject to Interagency Coordination and Public Comment). Go to Step 23. 

21. OAR 340-041-0004(9)(c)(A) requires the Department to consider alternatives to lowering water quality. At a 
minimum, the following list must be considered: 

• Improved operation and maintenance of existing treatment system  

• Recycling or reuse with no discharge 

• Discharge to on-site system 

• Seasonal or controlled discharges to avoid critical water quality periods 

• Discharge to sanitary sewer 

• Land application 

Were any of the alternatives feasible? 

 Yes, please provide basis for conclusion (see below for information requirements): Tab here to enter text.   
Recommend Preliminary Decision that applicant use alternative. Go to Step 16. 

 No, please provide basis for conclusion (see below for information requirements: Tab here to enter text. Go 
to Step 22. 

In a separate statement to this application, please explain the technical feasibility of the alternative, explain the 
economic feasibility of the alternative, and provide an estimated cost of NPDES permit alternative for a five-
year period from start-up. 

22. OAR 340-041-0004(9)(c)(B) of the Water Quality Limited Waters Policy requires the Department to consider 
the economic effects of the proposed activity, which in this context consists of determining if the social and 
economic benefits of the activity outweigh the environmental costs of allowing a lowering of water quality.  Do 
the social and economic benefits outweigh the environmental costs of lowering the water quality? 

 Yes.  Provide basis for conclusion: Tab here to enter text. Proceed with Application Process to Interagency 
Coordination and Public Comment.  Go to Step 23. 

 No.  Provide basis for conclusion: Tab here to enter text. Recommend Preliminary Decision to deny pro-
posed activity (subject to Interagency Coordination and Public Comment). Go to Step 23. 

The basis for conclusion should include a discussion of whether the lowering of water quality is necessary and 
important.  “Necessary” means that the same social and economic benefits cannot be achieved with some other 
approach.  “Important” means that the value of the social and economic benefits due to lowering water quality 
is greater than the environmental costs of lowering water quality. 

Benefits can be created from measures such as: 

• Creating or expanding employment (provide current/expected number of employees, type & relative 
amount of each type 

• Increasing median family income 

• Increasing community tax base (provide current/expected annual sales, tax info) 



• Providing necessary social services 

• Enhancing environmental attributes 

Environmental Costs can include: 

• Losing assimilative capacity otherwise used for other industries/development 

• Impacting fishing, recreation, and tourism industries negatively 

• Impacting health protection negatively 

• Impacting societal value for environmental quality negatively 

23. On the basis of the Anti-degradation Review, the following is recommended: 

 Proceed with Application to Interagency Coordination and Public Comment Phase. 

 Deny Application; return to applicant and provide public notice 

 
Action Approved 

Review prepared by   DEQ, go toDEQ info  Other, go to Other info 

DEQ info 

Name:  Mark W. Hynson 

Phone:  503-229-5295 

Date Prepared: July 31, 2015 

Department of Environmental Quality 

Northwest Region – Water Quality 

700 NE Multnomah St, Suite 600 

Portland, Oregon 97232-4100  
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182568
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Wastewater System Common Name: Durham Advanced Wastewater Treatment Facility
Location:
County: 16-Mar-15
Facility ID:

Region:16580 SW 85th Avenue
Date:Washington

Classified by:90735

Design BOD (Influent lbs/day):
Is this a change from a prior classification? no

Total Points:

Imhoff Tanks (large septic tank or similar sedimentation & digestion)

20.7
Design Population*: 182568

Greater than 10,000

Flotation Clarifier(s)
Chemical Addition System

165.0

WWC Class:
WWT Class:

(3 + 1 for each additional 10 K)

Comminution (cutter, shredder, grinder, barminutor, etc.)

Greater than 0.5 to 1.0 MGD

Rotating Biological Contactors (1 to 4 shafts)
Rotating Biological Contactors (5 or more shafts)
Stabilization Lagoons (1 to 3 cells without aeration)

Activated Bio Filter Tower (greater than 0.1 MGD)

Less than 0.075 MGD
Greater than 0.075 MGD to 0.1 MGD

1. Design Population or Population Equivalent 

Less than 750
751 to 2,000
2,001 to 5,000

  Based on: Flow (gallons/person/day) BOD (pounds/person/day)

Greater than 1.0 MGD

Grit Removal (gravity)
Grit Removal (mechanical)

Flow Equalization (any type)

(3 + 1 for each additional 1.0 MGD)

5,001 to 10,000

STEP 1: Criteria for Classifying Wastewater Treatment Systems (OAR 340-049-0025)

Oregon Department of Environmental Quality
Wastewater System Classification Worksheet 

for Operator Certification

Design ADWF (Influent MDG):

Screen(s) (in-situ or mechanical, coarse solids only)
Pump/Lift Station(s) (pumping of main flow)

Greater than 0.1 to 0.5 MGD

2. Average Dry Weather Flow (Design Capacity)

Activated Bio Filter Tower (less than 0.1 MGD)

Community Septic Tank(s) (STEP, STEG, etc.)

Trickling Filter - Solids Contact System
Activated Sludge (includes SBR & basic MBR process)
Pure Oxygen Activated Sludge

Low Rate Trickling Filter(s) (no recirculation)
High Rate Trickling Filter(s) (recirculating)

Secondary, Advanced, and Tertiary Treatment  

Primary Treatment

3. Unit Processes
Preliminary Treatment and Plant Hydraulics
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handling procedure changes are needed to adequately treat waste due to variation of raw waste (strength or flow).
Recurring deviations or excessive variations (100 - 200 %)
Recurring deviations or excessive variations of more than 200 %, or

conveyance and treatment of industrial wastes covered by the 
pretreatment program.

Minimum of 5 mg/L BOD and/or Total Suspended Solids
Effluent Limitations for Effluent Oxygen
Other Limits (see Step 2)

5. Variation in Raw Waste

4. Effluent Permit Requirements
Minimum of Secondary Effluent Limitation for BOD and/or TSS
Minimum of 20 mg/L BOD and/or Total Suspended Solids
Minimum of 10 mg/L and/or Total Suspended Solids

Dechlorination System
Other Disinfection System including Ultraviolet and Ozonation
On-Site Chlorine Generation of Disinfectants

Septage or truck-hauled waste

Solids Reduction Processing
Disinfection  

Liquid Chlorine Disinfection
Gas Chlorine Disinfection

Sludge Centrifuge(s)
Sludge Incineration
Sludge Chemical Addition Unit(s) (alum, polymer, alkaline stab, etc.)
Non-Beneficial Sludge Disposal (landfill or burial)
Beneficial Sludge Utilization (see also Step 2)

Sludge Lagoon(s) with Aeration
Sludge Drying Bed(s)
Sludge Air or Gravity Thickening
Sludge Composting (in Vessel)
Sludge Belt(s) or Vacuum Press/Dewatering

Anaerobic Primary Sludge Digester(s) with Mixing and Heating
Anaerobic Primary and Secondary Sludge Digesters
Sludge Digester Gas Reuse
Aerobic Sludge Digester(s)
Sludge Storage Lagoon(s) (List Basin(s) or Tank(s) in Step 2)

Alum
Solids Handling (excludes long-term storage in treatment lagoons above)

Anaerobic Primary Sludge Digester(s) w/o Mixing and Heating

Nitrogen Removal (Design Extended Aeration Only - Nitrification)
Phosphorous Removal Unit(s)
Effluent Microscreen(s)
Chemical Flocculation Unit(s)
Ultra Filtration Membrane(s)

Description:

Recirculating Gravel Filter (or recirculating textile filters)
Chemical Precipitation Unit(s)
Gravity Filtration Unit(s)
Pressure Filtration Unit(s)
Nitrogen Removal (Biological (BNR) or Chemical/Biological System)

Stabilization Lagoons (1 or more cells with primary aeration)
Stabilization Lagoons (2 or more cells with full aeration)



2.0
4.0 4.0
1.0
2.0 2.0

       *3.0 3.0
5.0 5.0

2.0 2.0
2.0 - 4.0 3.0

1.0 1.0
6.0 6.0
3.0
1.0
6.0
5.0 5.0
2.0 2.0

10 - 15.0 10.0
15.0

1.0 - 3.0
1.0 - 3.0 2.0

1.0

Total 165.0

Bacteriological analysis (performed by outside lab)
Bacteriological analysis (performed at wastewater treatment plant lab)
Nutrient, Heavy Metals, or Organic analysis (performed by outside lab)
Nutrient, Heavy Metals or Organic analysis (performed at wastewater
treatment plant)  

6.  Sampling and Laboratory Testing 
Sample for BOD, Total Suspended Solids (performed by outside lab)
BOD or Total Suspended Solids analysis (performed at treatment plant)

Fine Screen Preliminary Treatment (includes washing & compaction)
SCADA or similar instrumentation providing data/w process op.
Post-aeration (includes mechanical and diffused aeration - not cascade)
Class A recycled water (storage, distribution & monitoring)
Class B, C, D and Non-disinfected Recycle (surface & subsurface)

* ≤ 1 per month = 1 point
STEP 2: Complexity Reflected in OAR 340-049 0020(4)

Note: This step may justify a higher classification. Points shown are given as guidance.

Reverse Osmosis, Electro-dialysis, Membrane Filtration
Standby power
Digester Gas Recovery Systems
Other Effluent Limitations (describe below)

Description:

Sludge dewatering using bag or tube system
Solids Composting (ASP or windrow)
Land application of biosolids by system operator
Odor or corrosion control (separate or combined)
Chemical/physical advanced waste treatment



214336
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5.0

Wastewater System Common Name: Rock Creek Advanced Wastewater Treatment Facility
Location:
County: 16-Mar-15
Facility ID:

Region:3235 SW River Rd.
Date:Washington

Classified by:90770

Design BOD (Influent lbs/day):
Is this a change from a prior classification?

Total Points:

Imhoff Tanks (large septic tank or similar sedimentation & digestion)

45
Design Population*: 214336

Greater than 10,000

Flotation Clarifier(s)
Chemical Addition System

193.0

WWC Class:
WWT Class:

(3 + 1 for each additional 10 K)

Comminution (cutter, shredder, grinder, barminutor, etc.)

Greater than 0.5 to 1.0 MGD

Screen(s) (in-situ or mechanical, coarse solids only)

Rotating Biological Contactors (1 to 4 shafts)
Rotating Biological Contactors (5 or more shafts)
Stabilization Lagoons (1 to 3 cells without aeration)

Activated Bio Filter Tower (greater than 0.1 MGD)

Less than 0.075 MGD
Greater than 0.075 MGD to 0.1 MGD

1. Design Population or Population Equivalent 

Less than 750
751 to 2,000
2,001 to 5,000

  Based on: Flow (gallons/person/day) BOD (pounds/person/day)

Greater than 1.0 MGD

Grit Removal (gravity)
Grit Removal (mechanical)

Flow Equalization (any type)

(3 + 1 for each additional 1.0 MGD)

5,001 to 10,000

STEP 1: Criteria for Classifying Wastewater Treatment Systems (OAR 340-049-0025)

Oregon Department of Environmental Quality
Wastewater System Classification Worksheet 

for Operator Certification

Design ADWF (Influent MDG):

Activated Bio Filter Tower (less than 0.1 MGD)

Community Septic Tank(s) (STEP, STEG, etc.)

Trickling Filter - Solids Contact System
Activated Sludge (includes SBR & basic MBR process)
Pure Oxygen Activated Sludge

Low Rate Trickling Filter(s) (no recirculation)
High Rate Trickling Filter(s) (recirculating)

Secondary, Advanced, and Tertiary Treatment  

Primary Treatment

3. Unit Processes
Preliminary Treatment and Plant Hydraulics

Pump/Lift Station(s) (pumping of main flow)

Greater than 0.1 to 0.5 MGD

2. Average Dry Weather Flow (Design Capacity)
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2.0
4.0

2.0 2.0

                  
handling procedure changes are needed to adequately treat waste due to variation of raw waste (strength or flow).
Recurring deviations or excessive variations (100 - 200 %)
Recurring deviations or excessive variations of more than 200 %, or

conveyance and treatment of industrial wastes covered by the 
pretreatment program.

Minimum of 5 mg/L BOD and/or Total Suspended Solids
Effluent Limitations for Effluent Oxygen 
Other Limits (see Step 2)

5.  Variation in Raw Waste 

4.  Effluent Permit Requirements 
Minimum of Secondary Effluent Limitation for BOD and/or TSS
Minimum of 20 mg/L BOD and/or Total Suspended Solids
Minimum of 10 mg/L and/or Total Suspended Solids

Dechlorination System
Other Disinfection System including Ultraviolet and Ozonation
On-Site Chlorine Generation of Disinfectants

Septage or truck-hauled waste

Solids Reduction Processing
Disinfection  

Liquid Chlorine Disinfection
Gas Chlorine Disinfection

Sludge Centrifuge(s)
Sludge Incineration
Sludge Chemical Addition Unit(s) (alum, polymer, alkaline stab, etc.)
Non-Beneficial Sludge Disposal (landfill or burial)
Beneficial Sludge Utilization (see also Step 2)

Sludge Lagoon(s) with Aeration
Sludge Drying Bed(s)
Sludge Air or Gravity Thickening
Sludge Composting (in Vessel)
Sludge Belt(s) or Vacuum Press/Dewatering

Anaerobic Primary Sludge Digester(s) with Mixing and Heating
Anaerobic Primary and Secondary Sludge Digesters
Sludge Digester Gas Reuse
Aerobic Sludge Digester(s)
Sludge Storage Lagoon(s) (List Basin(s) or Tank(s) in Step 2)

Alum
Solids Handling (excludes long-term storage in treatment lagoons above)

Anaerobic Primary Sludge Digester(s) w/o Mixing and Heating

Nitrogen Removal (Design Extended Aeration Only - Nitrification)
Phosphorous Removal Unit(s)
Effluent Microscreen(s)
Chemical Flocculation Unit(s)
Ultra Filtration Membrane(s)

Description:

Recirculating Gravel Filter (or recirculating textile filters)
Chemical Precipitation Unit(s)
Gravity Filtration Unit(s)
Pressure Filtration Unit(s)
Nitrogen Removal (Biological (BNR) or Chemical/Biological System)

Stabilization Lagoons (1 or more cells with primary aeration)
Stabilization Lagoons (2 or more cells with full aeration)



2.0
4.0 4.0
1.0
2.0 2.0

       *3.0 3.0
5.0 5.0

2.0 2.0
2.0 - 4.0 3.0

1.0 1.0
6.0 6.0
3.0
1.0
6.0
5.0 5.0
2.0 2.0

10 - 15.0 10.0
15.0

1.0 - 3.0
1.0 - 3.0 2.0

1.0

Total 193.0

Bacteriological analysis (performed by outside lab)
Bacteriological analysis (performed at wastewater treatment plant lab)
Nutrient, Heavy Metals, or Organic analysis (performed by outside lab)
Nutrient, Heavy Metals or Organic analysis (performed at wastewater
treatment plant)  

6.  Sampling and Laboratory Testing 
Sample for BOD, Total Suspended Solids (performed by outside lab)
BOD or Total Suspended Solids analysis (performed at treatment plant)

Fine Screen Preliminary Treatment (includes washing & compaction)
SCADA or similar instrumentation providing data/w process op.
Post-aeration (includes mechanical and diffused aeration - not cascade)
Class A recycled water (storage, distribution & monitoring)
Class B, C, D and Non-disinfected Recycle (surface & subsurface)

* ≤ 1 per month = 1 point
STEP 2: Complexity Reflected in OAR 340-049 0020(4)

Note: This step may justify a higher classification. Points shown are given as guidance.

Reverse Osmosis, Electro-dialysis, Membrane Filtration
Standby power
Digester Gas Recovery Systems
Other Effluent Limitations (describe below)

Description:

Sludge dewatering using bag or tube system
Solids Composting (ASP or windrow)
Land application of biosolids by system operator
Odor or corrosion control (separate or combined)
Chemical/physical advanced waste treatment
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Primary Treatment

3. Unit Processes
Preliminary Treatment and Plant Hydraulics

Pump/Lift Station(s) (pumping of main flow)

Greater than 0.1 to 0.5 MGD

2. Average Dry Weather Flow (Design Capacity)

Activated Bio Filter Tower (less than 0.1 MGD)

Community Septic Tank(s) (STEP, STEG, etc.)

Trickling Filter - Solids Contact System
Activated Sludge (includes SBR & basic MBR process)
Pure Oxygen Activated Sludge

Low Rate Trickling Filter(s) (no recirculation)
High Rate Trickling Filter(s) (recirculating)

Secondary, Advanced, and Tertiary Treatment  

Activated Bio Filter Tower (greater than 0.1 MGD)

Less than 0.075 MGD
Greater than 0.075 MGD to 0.1 MGD

1. Design Population or Population Equivalent 

Less than 750
751 to 2,000
2,001 to 5,000

  Based on: Flow (gallons/person/day) BOD (pounds/person/day)

Greater than 1.0 MGD

Grit Removal (gravity)
Grit Removal (mechanical)

Flow Equalization (any type)

(3 + 1 for each additional 1.0 MGD)

5,001 to 10,000

STEP 1: Criteria for Classifying Wastewater Treatment Systems (OAR 340-049-0025)

Oregon Department of Environmental Quality
Wastewater System Classification Worksheet 

for Operator Certification

Design ADWF (Influent MDG):

Rotating Biological Contactors (1 to 4 shafts)
Rotating Biological Contactors (5 or more shafts)
Stabilization Lagoons (1 to 3 cells without aeration)

3.4 (current service area flo
Design Population*: 33522

Greater than 10,000

Flotation Clarifier(s)
Chemical Addition System

65.0

WWC Class:
WWT Class:

(3 + 1 for each additional 10 K)

Comminution (cutter, shredder, grinder, barminutor, etc.)

Greater than 0.5 to 1.0 MGD

Screen(s) (in-situ or mechanical, coarse solids only)

Design BOD (Influent lbs/day):
Is this a change from a prior classification?

Total Points:

Imhoff Tanks (large septic tank or similar sedimentation & digestion)

Wastewater System Common Name: Hillsboro Wastewater Treatment Facility
Location:
County: 16-Mar-15
Facility ID:

Region:770 South First Street
Date:Washington

Classified by:90752
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Recirculating Gravel Filter (or recirculating textile filters)
Chemical Precipitation Unit(s)
Gravity Filtration Unit(s)
Pressure Filtration Unit(s)
Nitrogen Removal (Biological (BNR) or Chemical/Biological System)

Stabilization Lagoons (1 or more cells with primary aeration)
Stabilization Lagoons (2 or more cells with full aeration)

Solids Handling (excludes long-term storage in treatment lagoons above)
Anaerobic Primary Sludge Digester(s) w/o Mixing and Heating

Nitrogen Removal (Design Extended Aeration Only - Nitrification)
Phosphorous Removal Unit(s)
Effluent Microscreen(s)
Chemical Flocculation Unit(s)
Ultra Filtration Membrane(s)

Description:

Sludge Lagoon(s) with Aeration
Sludge Drying Bed(s)
Sludge Air or Gravity Thickening
Sludge Composting (in Vessel)
Sludge Belt(s) or Vacuum Press/Dewatering

Anaerobic Primary Sludge Digester(s) with Mixing and Heating
Anaerobic Primary and Secondary Sludge Digesters
Sludge Digester Gas Reuse
Aerobic Sludge Digester(s)
Sludge Storage Lagoon(s) (List Basin(s) or Tank(s) in Step 2)

Solids Reduction Processing
Disinfection  

Liquid Chlorine Disinfection
Gas Chlorine Disinfection

Sludge Centrifuge(s)
Sludge Incineration
Sludge Chemical Addition Unit(s) (alum, polymer, alkaline stab, etc.)
Non-Beneficial Sludge Disposal (landfill or burial)
Beneficial Sludge Utilization (see also Step 2)

Septage or truck-hauled waste

                  
handling procedure changes are needed to adequately treat waste due to variation of raw waste (strength or flow).
Recurring deviations or excessive variations (100 - 200 %)
Recurring deviations or excessive variations of more than 200 %, or

conveyance and treatment of industrial wastes covered by the 
pretreatment program.

Minimum of 5 mg/L BOD and/or Total Suspended Solids
Effluent Limitations for Effluent Oxygen 
Other Limits (see Step 2)

5.  Variation in Raw Waste 

4.  Effluent Permit Requirements 
Minimum of Secondary Effluent Limitation for BOD and/or TSS
Minimum of 20 mg/L BOD and/or Total Suspended Solids
Minimum of 10 mg/L and/or Total Suspended Solids

Dechlorination System
Other Disinfection System including Ultraviolet and Ozonation
On-Site Chlorine Generation of Disinfectants



2.0
4.0 4.0
1.0
2.0 2.0

       *3.0 1.0
5.0 5.0

2.0 2.0
2.0 - 4.0 3.0

1.0
6.0
3.0 3.0
1.0
6.0
5.0
2.0 2.0

10 - 15.0
15.0

1.0 - 3.0
1.0 - 3.0

1.0

Total 65.0

Reverse Osmosis, Electro-dialysis, Membrane Filtration
Standby power
Digester Gas Recovery Systems
Other Effluent Limitations (describe below)

Description:

Sludge dewatering using bag or tube system
Solids Composting (ASP or windrow)
Land application of biosolids by system operator
Odor or corrosion control (separate or combined)
Chemical/physical advanced waste treatment

Fine Screen Preliminary Treatment (includes washing & compaction)
SCADA or similar instrumentation providing data/w process op.
Post-aeration (includes mechanical and diffused aeration - not cascade)
Class A recycled water (storage, distribution & monitoring)
Class B, C, D and Non-disinfected Recycle (surface & subsurface)

* ≤ 1 per month = 1 point
STEP 2: Complexity Reflected in OAR 340-049 0020(4)

Note: This step may justify a higher classification. Points shown are given as guidance.

Bacteriological analysis (performed by outside lab)
Bacteriological analysis (performed at wastewater treatment plant lab)
Nutrient, Heavy Metals, or Organic analysis (performed by outside lab)
Nutrient, Heavy Metals or Organic analysis (performed at wastewater
treatment plant)  

6.  Sampling and Laboratory Testing 
Sample for BOD, Total Suspended Solids (performed by outside lab)
BOD or Total Suspended Solids analysis (performed at treatment plant)



18782

0.5 .
1.0
1.5
2.0
3.0 3.0

0.5
1.0
1.5
2.0
3.0 4.0

1.0
1.0
2.0 2.0
1.0 1.0
2.0 2.0
1.0

2.0
Clarifier(s) 5.0

7.0
2.0
3.0

7.0
10.0
12.0
15.0 15.0
20.0

6.0
12.0

7.0
12.0

5.0

Primary Treatment

3. Unit Processes
Preliminary Treatment and Plant Hydraulics

Pump/Lift Station(s) (pumping of main flow)

Greater than 0.1 to 0.5 MGD

2. Average Dry Weather Flow (Design Capacity)

Activated Bio Filter Tower (less than 0.1 MGD)

Community Septic Tank(s) (STEP, STEG, etc.)

Trickling Filter - Solids Contact System
Activated Sludge (includes SBR & basic MBR process)
Pure Oxygen Activated Sludge

Low Rate Trickling Filter(s) (no recirculation)
High Rate Trickling Filter(s) (recirculating)

Secondary, Advanced, and Tertiary Treatment  

Activated Bio Filter Tower (greater than 0.1 MGD)

Less than 0.075 MGD
Greater than 0.075 MGD to 0.1 MGD

1. Design Population or Population Equivalent 

Less than 750
751 to 2,000
2,001 to 5,000

  Based on: Flow (gallons/person/day) BOD (pounds/person/day)

Greater than 1.0 MGD

Grit Removal (gravity)
Grit Removal (mechanical)

Flow Equalization (any type)

(3 + 1 for each additional 1.0 MGD)

5,001 to 10,000

STEP 1: Criteria for Classifying Wastewater Treatment Systems (OAR 340-049-0025)

Oregon Department of Environmental Quality
Wastewater System Classification Worksheet 

for Operator Certification

Design ADWF (Influent MDG):

Rotating Biological Contactors (1 to 4 shafts)
Rotating Biological Contactors (5 or more shafts)
Stabilization Lagoons (1 to 3 cells without aeration)

2.6 (current flow from serv
Design Population*: 18782

Greater than 10,000

Flotation Clarifier(s)
Chemical Addition System

59.0

WWC Class:
WWT Class:

(3 + 1 for each additional 10 K)

Comminution (cutter, shredder, grinder, barminutor, etc.)

Greater than 0.5 to 1.0 MGD

Screen(s) (in-situ or mechanical, coarse solids only)

Design BOD (Influent lbs/day):
Is this a change from a prior classification?

Total Points:

Imhoff Tanks (large septic tank or similar sedimentation & digestion)

Wastewater System Common Name: Forest Grove Wastewater Treatment Facility
Location:
County: 16-Mar-15
Facility ID:

Region:1345 Fernhill Road
Date:Washington

Classified by:90745

Appendix G-4



7.0
9.0
7.0
3.0
2.0
4.0
4.0
2.0
4.0
2.0
3.0

15.0
Chemical Addition System 2.0

5.0
7.0

10.0
3.0
8.0
2.0
3.0
1.0
3.0

12.0
5.0
5.0

12.0
2.0
1.0
3.0
4.0

2.0
5.0
4.0
5.0 5.0
5.0

   2.0
3.0 3.0
4.0  
5.0
1.0

2.0
4.0

2.0

Recirculating Gravel Filter (or recirculating textile filters)
Chemical Precipitation Unit(s)
Gravity Filtration Unit(s)
Pressure Filtration Unit(s)
Nitrogen Removal (Biological (BNR) or Chemical/Biological System)

Stabilization Lagoons (1 or more cells with primary aeration)
Stabilization Lagoons (2 or more cells with full aeration)

Solids Handling (excludes long-term storage in treatment lagoons above)
Anaerobic Primary Sludge Digester(s) w/o Mixing and Heating

Nitrogen Removal (Design Extended Aeration Only - Nitrification)
Phosphorous Removal Unit(s)
Effluent Microscreen(s)
Chemical Flocculation Unit(s)
Ultra Filtration Membrane(s)

Description:

Sludge Lagoon(s) with Aeration
Sludge Drying Bed(s)
Sludge Air or Gravity Thickening
Sludge Composting (in Vessel)
Sludge Belt(s) or Vacuum Press/Dewatering

Anaerobic Primary Sludge Digester(s) with Mixing and Heating
Anaerobic Primary and Secondary Sludge Digesters
Sludge Digester Gas Reuse
Aerobic Sludge Digester(s)
Sludge Storage Lagoon(s) (List Basin(s) or Tank(s) in Step 2)

Solids Reduction Processing
Disinfection  

Liquid Chlorine Disinfection
Gas Chlorine Disinfection

Sludge Centrifuge(s)
Sludge Incineration
Sludge Chemical Addition Unit(s) (alum, polymer, alkaline stab, etc.)
Non-Beneficial Sludge Disposal (landfill or burial)
Beneficial Sludge Utilization (see also Step 2)

Septage or truck-hauled waste

                  
handling procedure changes are needed to adequately treat waste due to variation of raw waste (strength or flow).
Recurring deviations or excessive variations (100 - 200 %)
Recurring deviations or excessive variations of more than 200 %, or

conveyance and treatment of industrial wastes covered by the 
pretreatment program.

Minimum of 5 mg/L BOD and/or Total Suspended Solids
Effluent Limitations for Effluent Oxygen 
Other Limits (see Step 2)

5.  Variation in Raw Waste 

4.  Effluent Permit Requirements 
Minimum of Secondary Effluent Limitation for BOD and/or TSS
Minimum of 20 mg/L BOD and/or Total Suspended Solids
Minimum of 10 mg/L and/or Total Suspended Solids

Dechlorination System
Other Disinfection System including Ultraviolet and Ozonation
On-Site Chlorine Generation of Disinfectants



2.0
4.0 4.0
1.0
2.0 2.0

       *3.0 3.0
5.0 5.0

2.0 2.0
2.0 - 4.0 3.0

1.0
6.0
3.0 3.0
1.0
6.0
5.0
2.0 2.0

10 - 15.0
15.0

1.0 - 3.0
1.0 - 3.0

1.0

Total 59.0

Reverse Osmosis, Electro-dialysis, Membrane Filtration
Standby power
Digester Gas Recovery Systems
Other Effluent Limitations (describe below)

Description:

Sludge dewatering using bag or tube system
Solids Composting (ASP or windrow)
Land application of biosolids by system operator
Odor or corrosion control (separate or combined)
Chemical/physical advanced waste treatment

Fine Screen Preliminary Treatment (includes washing & compaction)
SCADA or similar instrumentation providing data/w process op.
Post-aeration (includes mechanical and diffused aeration - not cascade)
Class A recycled water (storage, distribution & monitoring)
Class B, C, D and Non-disinfected Recycle (surface & subsurface)

* ≤ 1 per month = 1 point
STEP 2: Complexity Reflected in OAR 340-049 0020(4)

Note: This step may justify a higher classification. Points shown are given as guidance.

Bacteriological analysis (performed by outside lab)
Bacteriological analysis (performed at wastewater treatment plant lab)
Nutrient, Heavy Metals, or Organic analysis (performed by outside lab)
Nutrient, Heavy Metals or Organic analysis (performed at wastewater
treatment plant)  

6.  Sampling and Laboratory Testing 
Sample for BOD, Total Suspended Solids (performed by outside lab)
BOD or Total Suspended Solids analysis (performed at treatment plant)
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Or. DEQ Reasonable Potential Analysis - Aquatic Toxicity - Domestic Facility Rev. 2.0

Facility Name: Y

DEQ File Number: Y
2.6

5.7

Eff. Flow Rate MGD *

Stream Flow: 7Q10 CFS * mg/L CaCO3 92.2

Stream Flow: 1Q10 CFS * mg/L CaCO3 61.45
% dilution at ZID % 10% mg/L CaCO3 73

% dilution at MZ % 25% mg/L CaCO3 67

na

KEY: -- Intermediate calc.s na %'ile 95%

*          Enter data here -- Calculated results %'ile 99%

(Yes/No) µg/l Default=0.6 µg/l (Yes/No) µg/l µg/l µg/l µg/l µg/l Acute Chronic

Table 1  Effluent Parameters for all POTWs w/a Flow > 0.1 MGD
Table 2  Effluent Parameters for Selected POTWs

Hardness (Total as CaCO3) Yes Must be collected for metals criteria calculation.  Submit data to the fields at the top of the spreadsheet

Table 2:  Metals (total recoverable), cyanide and totoal phenols

Arsenic (total recoverable) Yes 42 1.18 No Water Quality Criteria *

Arsenic (total inorganic) * No Aquatic Water Quality Criteria

Arsenic (total inorganic + dissolved) * 42 1.18 0.27 1.30 No * -- -- 340.0 150.0 -- --

Beryllium (total recoverable) Yes No Aquatic Water Quality Criteria 0.0 0.0
Cadmium (total recoverable) Yes 158 0.196 0.38 0.20 No * -- -- 2.8 -- -- --

Cadmium (dissolved) * 118 0.18 0.21 0.18 No * -- -- -- 0.2 -- --

Chromium (total recoverable) Yes 158 7.53 No Water Quality Criteria *
Chromium (dissolved) * 118 7.8 Only for use in Tier 2 *
Chromium III (dissolved) * 158 7.53 1.55 7.53 No * -- -- 441.7 53.3 -- --

Chromium VI (dissolved) * 158 7.53 1.55 7.53 No * -- -- 15.7 10.6 -- --

Copper (total recoverable) Yes 158 11.3 0.31 11.30 Yes 3.36 6.41 4.75 13.2 8.4 NO NO

Copper (dissolved) * 35 6.2 0.23 6.82 -- 3.36 4.69 3.96 -- -- -- --

Iron (total recoverable) Yes 135 130 0.30 130.00 No * -- -- -- 1000.0 -- --

Lead (total recoverable) Yes 158 1.52 No Water Quality Criteria *
Lead (dissolved) * 118 1.25 0.59 1.25 No * -- -- 46.0 1.6 -- --

Mercury (total) Yes 145 0.00576 0.47 0.01 No * -- -- 2.4 0.0 -- --

Nickel (total recoverable) Yes 158 5.56 No Water Quality Criteria *
Nickel (dissolved) * 118 5.71 0.29 5.71 No * -- -- 359.9 37.0 -- --

Selenium (total recoverable) Yes 158 1.94 No Water Quality Criteria *

Est. Maximum 

Effluent Conc.
1 Hour 

(CMC)

Max Total 

Conc. at ZID

MZ boundary

6. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Confidence Level 

Up-stream

ZID boundary

Maximum Effluent Conc. %'ile

4 Day 

(CCC)

WQ CRITERIA

Determine Reasonable Potential

Mark Hynson

4.  If answered "Y" to Question 1 , then fill in dilution 

factors from mixing zone study

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

RPA Run Notes:

Dilution @ ZID

Date of RPA Run: 6/3/2015

Please complete the following General Facility Information

Outfall Number: DOO1

1. Do I have dilution values from 

a mixing zone study? (Y/N)

2. Is the receiving waterbody 

fresh water? (Y/N)

3. If answered "N" to Question 1 , 

then fill in the following table

Dilution @ ZID (from study)

Dilution @ MZ (from study)

5.  Please enter Water Hardness Data  below to reflect 

critical conditions (values from 25 to 400 mg/l)

Effluent

RPA Run Information

Permit Writer Name:

CWS Durham AWWTF

90735

Dilution @ MZ

Calculated dilution Factors

Pollutant Parameter

RPA 

Evaluation 

Required?

Determine Monitoring Reqs. Determine In-Stream Conc.

Ambient 

Conc.

Identify Pollutants of Concern

RP at end of 

pipe? 

# of 

Samples

Highest 

Effluent 

Conc. 

Max Total 

Conc. at RMZ

Coefficent 

of 

Variation

8/4/2015 Page 1 of 3 Durham RPA  6-15.xlsx



Or. DEQ Reasonable Potential Analysis - Aquatic Toxicity - Domestic Facility Rev. 2.0

(Yes/No) µg/l Default=0.6 µg/l (Yes/No) µg/l µg/l µg/l µg/l µg/l Acute Chronic

Est. Maximum 

Effluent Conc.
1 Hour 

(CMC)

Max Total 

Conc. at ZID
4 Day 

(CCC)

WQ CRITERIA

Determine Reasonable Potential

Is there Reasonable 

Potential to Exceed? 

(Yes/No)
Pollutant Parameter

RPA 

Evaluation 

Required?

Determine Monitoring Reqs. Determine In-Stream Conc.

Ambient 

Conc.

Identify Pollutants of Concern

RP at end of 

pipe? 

# of 

Samples

Highest 

Effluent 

Conc. 

Max Total 

Conc. at RMZ

Coefficent 

of 

Variation

Selenium (selenate+selenite, * 158 1.94 0.42 1.94 No * -- -- 12.9 4.2 -- --

Silver (total recoverable) Yes 158 0.28 No Water Quality Criteria *
Silver (dissolved) * 118 0.167 0.65 0.17 Yes 0.00 0.06 0.03 1.9 0.1 NO NO

Zinc (total recoverable) Yes 158 59.6 No Water Quality Criteria *
Zinc (dissolved) * 118 49.5 0.17 49.50 No * -- -- 90.0 84.0 -- --

Cyanide (total) Yes 159 0.01 No Water Quality Criteria *
Cyanide (free) * 159 0.01 0.60 0.01 No * -- -- 22.0 5.2 -- --

Total phenolic compounds no No Aquatic Water Quality Criteria

Table 2:  Volatile organic compounds
Table 2:  Acid-extractable compounds

Pentachlorophenol Yes 6 nd 0.60 -- Non-Det. * -- -- 26.4 20.2 -- --
Table 2:  Base-neutral compounds
Table 3:  Pesticides & PCBs

Aldrin * -- -- 0.60 -- -- * -- -- 3.0 -- -- --

BHC Gamma (Lindane) * -- -- 0.60 -- -- * -- -- 1.0 0.1 -- --

Chlordane * -- -- 0.60 -- -- * -- -- 2.4 0.0 -- --

Chlorpyrifos * -- -- 0.60 -- -- * -- -- 0.1 0.0 -- --

Demeton * -- -- 0.60 -- -- * -- -- -- 0.1 -- --

DDT 4,4' * -- -- 0.60 -- -- * -- -- 1.1 0.0 -- --

Dieldrin * -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endosulfan Alpha yes -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endosulfan Beta yes -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endosulfan Yes -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endrin * -- -- 0.60 -- -- * -- -- 0.1 0.0 -- --

Guthion * -- -- 0.60 -- -- * -- -- -- 0.0 -- --

Heptachlor * -- -- 0.60 -- -- * -- -- 0.5 0.0 -- --

Heptachlor Epoxide * -- -- 0.60 -- -- * -- -- 0.5 0.0 -- --

Malathion * -- -- 0.60 -- -- * -- -- -- 0.1 -- --

Methoxychlor * -- -- 0.60 -- -- * -- -- -- 0.0 -- --

Mirex * -- -- 0.60 -- -- * -- -- -- 0.0 -- --

Parathion * -- -- 0.60 -- -- * -- -- 0.1 0.0 -- --

Toxaphene * -- -- 0.60 -- -- * -- -- 0.7 0.0 -- --

Total PCBs Yes 0 0.00 0.60 -- -- * -- -- 2.0 0.0 -- --

PCB- Aroclor 1016 Yes -- -- No Water Quality Criteria *
PCB- Aroclor 1221 Yes -- -- No Water Quality Criteria *
PCB- Aroclor 1232 Yes -- -- No Water Quality Criteria *
PCB- Aroclor 1242 Yes -- -- No Water Quality Criteria *
PCB- Aroclor 1248 Yes -- -- No Water Quality Criteria *
PCB- Aroclor 1254 Yes -- -- No Water Quality Criteria *
PCB- Aroclor 1260 Yes -- -- No Water Quality Criteria *
Other parameters with state water quality criteria

Sulfide Hydrogen Sulfide * -- -- 0.60 -- -- * -- -- -- 2.0 -- --

Phosphorus, Elemental * -- -- 0.60 -- -- * -- -- -- -- -- --

Tributyltin (TBT) * -- -- 0.60 -- -- * -- -- 0.5 0.1 -- --

8/4/2015 Page 2 of 3 Durham RPA  6-15.xlsx



Or. DEQ Reasonable Potential Analysis - Aquatic Toxicity - Domestic Facility Rev. 2.0

Facility Name: Y

DEQ File Number: Y
1.3

2.2

Eff. Flow Rate MGD *

Stream Flow: 7Q10 CFS * mg/L CaCO3 139.9

Stream Flow: 1Q10 CFS * mg/L CaCO3 35.32
% dilution at ZID % 10% mg/L CaCO3 116

% dilution at MZ % 25% mg/L CaCO3 83

na

KEY: -- Intermediate calc.s na %'ile 95%

*          Enter data here -- Calculated results %'ile 99%

(Yes/No) µg/l Default=0.6 µg/l (Yes/No) µg/l µg/l µg/l µg/l µg/l Acute Chronic
Table 1  Effluent Parameters for all POTWs w/a Flow > 0.1 MGD
Table 2  Effluent Parameters for Selected POTWs

Hardness (Total as CaCO3) Yes Must be collected for metals criteria calculation.  Submit data to the fields at the top of the spreadsheet

Table 2:  Metals (total recoverable), cyanide and totoal phenols

Arsenic (total recoverable) Yes 53 4.17 No Water Quality Criteria *
Arsenic (total inorganic) * No Aquatic Water Quality Criteria

Arsenic (total inorganic + dissolved) * 53 4.17 0.44 4.59 No * -- -- 340.0 150.0 -- --

Beryllium (total recoverable) Yes No Aquatic Water Quality Criteria 0.0 0.0
Cadmium (total recoverable) Yes 157 0.433 0.49 0.43 No * -- -- 4.6 -- -- --

Cadmium (dissolved) * 120 0.428 0.55 0.43 Yes 0.00 0.33 0.19 -- 0.2 -- NO

Chromium (total recoverable) Yes 157 2.53 No Water Quality Criteria *
Chromium (dissolved) * 120 1.5 Only for use in Tier 2 *
Chromium III (dissolved) * 157 2.53 0.62 2.53 No * -- -- 642.5 63.5 -- --

Chromium VI (dissolved) * 157 2.53 0.62 2.53 No * -- -- 15.7 10.6 -- --

Copper (total recoverable) Yes 157 15.3 0.62 15.30 Yes 3.14 12.49 8.67 20.4 10.1 NO NO

Copper (dissolved) * 37 6.54 0.23 7.19 -- 3.14 6.26 4.98 -- -- -- --

Iron (total recoverable) Yes 134 115 0.32 115.00 No * -- -- -- 1000.0 -- --

Lead (total recoverable) Yes 157 1.1 No Water Quality Criteria *
Lead (dissolved) * 120 0.678 0.52 0.68 No * -- -- 75.7 2.0 -- --

Mercury (total) Yes 143 0.0051 0.48 0.01 No * -- -- 2.4 0.0 -- --

Nickel (total recoverable) Yes 157 7.62 No Water Quality Criteria *
Nickel (dissolved) * 120 7.8 0.36 7.80 No * -- -- 530.1 44.4 -- --

Selenium (total recoverable) Yes 157 6.04 No Water Quality Criteria 0.51
Selenium (selenate+selenite, * 157 6.04 0.70 6.04 Yes 0.51 4.76 3.02 12.9 4.2 NO NO

Silver (total recoverable) Yes 157 0.181 No Water Quality Criteria *

RPA 

Evaluation 

Required?

Determine Monitoring Reqs. Determine In-Stream Conc.

Ambient 

Conc.

Identify Pollutants of Concern

RP at end of 

pipe? 

# of 

Samples

Highest 

Effluent 

Conc. 

Max Total 

Conc. at RMZ

Coefficent 

of 

Variation

Dilution @ MZ

Calculated dilution Factors

Pollutant Parameter

Date of RPA Run: 6/5/2015

Please complete the following General Facility Information

Outfall Number: R001

1. Do I have dilution values from 

a mixing zone study? (Y/N)

2. Is the receiving waterbody 

fresh water? (Y/N)

3. If answered "N" to Question 1 , 

then fill in the following table

Dilution @ ZID (from study)

Dilution @ MZ (from study)

5.  Please enter Water Hardness Data  below to reflect 

critical conditions (values from 25 to 400 mg/l)

Effluent

RPA Run Information

Permit Writer Name:

Rock Creek AWWTF

90770

Mark Hynson

4.  If answered "Y" to Question 1 , then fill in dilution 

factors from mixing zone study

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

RPA Run Notes:

Dilution @ ZID

Est. Maximum 

Effluent Conc.
1 Hour 

(CMC)

Max Total 

Conc. at ZID

MZ boundary

6. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Confidence Level 

Up-stream

ZID boundary

Maximum Effluent Conc. %'ile

4 Day 

(CCC)

WQ CRITERIA

Determine Reasonable Potential

8/6/2015 Page 1 of 2 Rock Creek RPA 6-15.xlsx



Or. DEQ Reasonable Potential Analysis - Aquatic Toxicity - Domestic Facility Rev. 2.0

(Yes/No) µg/l Default=0.6 µg/l (Yes/No) µg/l µg/l µg/l µg/l µg/l Acute Chronic

RPA 

Evaluation 

Required?

Determine Monitoring Reqs. Determine In-Stream Conc.

Ambient 

Conc.

Identify Pollutants of Concern

RP at end of 

pipe? 

# of 

Samples

Highest 

Effluent 

Conc. 

Max Total 

Conc. at RMZ

Coefficent 

of 

Variation
Pollutant Parameter

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

Est. Maximum 

Effluent Conc.
1 Hour 

(CMC)

Max Total 

Conc. at ZID
4 Day 

(CCC)

WQ CRITERIA

Determine Reasonable Potential

Silver (dissolved) * 120 0.0979 0.46 0.10 Yes 0.00 0.08 0.04 4.1 0.1 NO NO

Thallium (total recoverable) Yes No Aquatic Water Quality Criteria

Zinc (total recoverable) Yes 157 52.6 No Water Quality Criteria *
Zinc (dissolved) * 120 44.2 0.19 44.20 No * -- -- 132.7 100.8 -- --

Cyanide (total) Yes 160 0.02 No Water Quality Criteria *
Cyanide (free) * 160 0.02 0.38 0.02 No * -- -- 22.0 5.2 -- --
Total phenolic compounds no No Aquatic Water Quality Criteria

Table 2:  Volatile organic compounds
Table 2:  Acid-extractable compounds

Pentachlorophenol Yes 6 nd 0.60 -- Non-Det. * -- -- 39.4 30.2 -- --
Table 2:  Base-neutral compounds
Table 3:  Pesticides & PCBs

Aldrin * -- -- 0.60 -- -- * -- -- 3.0 -- -- --

BHC Gamma (Lindane) * -- -- 0.60 -- -- * -- -- 1.0 0.1 -- --

Chlordane * -- -- 0.60 -- -- * -- -- 2.4 0.0 -- --

Chlorpyrifos * -- -- 0.60 -- -- * -- -- 0.1 0.0 -- --

Demeton * -- -- 0.60 -- -- * -- -- -- 0.1 -- --

DDT 4,4' * -- -- 0.60 -- -- * -- -- 1.1 0.0 -- --

Dieldrin * -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endosulfan Alpha No -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endosulfan Beta No -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endosulfan * -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endrin * -- -- 0.60 -- -- * -- -- 0.1 0.0 -- --

Guthion * -- -- 0.60 -- -- * -- -- -- 0.0 -- --

Heptachlor * -- -- 0.60 -- -- * -- -- 0.5 0.0 -- --

Heptachlor Epoxide * -- -- 0.60 -- -- * -- -- 0.5 0.0 -- --

Malathion * -- -- 0.60 -- -- * -- -- -- 0.1 -- --

Methoxychlor * -- -- 0.60 -- -- * -- -- -- 0.0 -- --

Mirex * -- -- 0.60 -- -- * -- -- -- 0.0 -- --

Parathion * -- -- 0.60 -- -- * -- -- 0.1 0.0 -- --

Toxaphene * -- -- 0.60 -- -- * -- -- 0.7 0.0 -- --

Total PCBs * -- -- 0.60 -- -- * -- -- 2.0 0.0 -- --

PCB- Aroclor 1016 No -- -- No Water Quality Criteria *
PCB- Aroclor 1221 No -- -- No Water Quality Criteria *
PCB- Aroclor 1232 No -- -- No Water Quality Criteria *
PCB- Aroclor 1242 No -- -- No Water Quality Criteria *
PCB- Aroclor 1248 No -- -- No Water Quality Criteria *
PCB- Aroclor 1254 No -- -- No Water Quality Criteria *
PCB- Aroclor 1260 No -- -- No Water Quality Criteria *
Other parameters with state water quality criteria

Sulfide Hydrogen Sulfide * -- -- 0.60 -- -- * -- -- -- 2.0 -- --

Phosphorus, Elemental * -- -- 0.60 -- -- * -- -- -- -- -- --

Tributyltin (TBT) * -- -- 0.60 -- -- * -- -- 0.5 0.1 -- --

8/6/2015 Page 2 of 2 Rock Creek RPA 6-15.xlsx



Or. DEQ Reasonable Potential Analysis - Aquatic Toxicity - Domestic Facility Rev. 2.0

Facility Name: Y

DEQ File Number: Y
2.5

4.4

Eff. Flow Rate MGD *

Stream Flow: 7Q10 CFS * mg/L CaCO3 79

Stream Flow: 1Q10 CFS * mg/L CaCO3 34.21
% dilution at ZID % 10% mg/L CaCO3 52

% dilution at MZ % 25% mg/L CaCO3 44

na

KEY: -- Intermediate calc.s na %'ile 95%

*          Enter data here -- Calculated results %'ile 99%

(Yes/No) µg/l Default=0.6 µg/l (Yes/No) µg/l µg/l µg/l µg/l µg/l Acute Chronic
Table 1  Effluent Parameters for all POTWs w/a Flow > 0.1 MGD
Table 2  Effluent Parameters for Selected POTWs

Hardness (Total as CaCO3) Yes Must be collected for metals criteria calculation.  Submit data to the fields at the top of the spreadsheet

Table 2:  Metals (total recoverable), cyanide and totoal phenols

Arsenic (total recoverable) Yes 21 1.06 No Water Quality Criteria *
Arsenic (total inorganic) * No Aquatic Water Quality Criteria

Arsenic (total inorganic + dissolved) * 21 1.06 0.09 1.17 No * -- -- 340.0 150.0 -- --

Beryllium (total recoverable) Yes No Aquatic Water Quality Criteria 0.0 0.0
Cadmium (total recoverable) Yes 110 0.206 0.39 0.21 No * -- -- 1.9 -- -- --

Cadmium (dissolved) * 82 0.103 0.21 0.10 No * -- -- -- 0.1 -- --

Chromium (total recoverable) Yes 110 1.85 No Water Quality Criteria *
Chromium (dissolved) * 82 1.29 Only for use in Tier 2 *
Chromium III (dissolved) * 110 1.85 0.49 1.85 No * -- -- 334.2 38.1 -- --

Chromium VI (dissolved) * 110 1.85 0.49 1.85 No * -- -- 15.7 10.6 -- --

Copper (total recoverable) Yes 110 10.3 0.38 10.30 Yes 2.93 5.88 4.61 9.6 5.9 NO NO

Copper (dissolved) * 26 6.95 0.17 7.65 -- 2.93 4.82 4.00 -- -- -- --

Iron (total recoverable) Yes 93 163 0.39 163.00 No * -- -- -- 1000.0 -- --

Lead (total recoverable) Yes 110 0.73 No Water Quality Criteria *
Lead (dissolved) * 82 0.73 0.44 0.73 No * -- -- 31.6 1.0 -- --

Mercury (total) Yes 101 0.018 0.53 0.02 Yes 0.00 0.01 0.01 2.4 0.0 NO NO

Methyl Mercury * No Aquatic Water Quality Criteria

Nickel (total recoverable) Yes 110 45.6 No Water Quality Criteria *
Nickel (dissolved) * 82 46 1.30 46.00 Yes 0.66 18.80 10.97 269.8 26.2 NO NO

Selenium (total recoverable) Yes 110 1.23 No Water Quality Criteria *

Est. Maximum 

Effluent Conc.
1 Hour 

(CMC)

Max Total 

Conc. at ZID

MZ boundary

6. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Confidence Level 

Up-stream

ZID boundary

Maximum Effluent Conc. %'ile

4 Day 

(CCC)

WQ CRITERIA

Determine Reasonable Potential

Mark Hynson 

4.  If answered "Y" to Question 1 , then fill in dilution 

factors from mixing zone study

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

RPA Run Notes:

Dilution @ ZID

Date of RPA Run: 6/5/2015

Please complete the following General Facility Information

Outfall Number: H001A

1. Do I have dilution values from 

a mixing zone study? (Y/N)

2. Is the receiving waterbody 

fresh water? (Y/N)

3. If answered "N" to Question 1 , 

then fill in the following table

Dilution @ ZID (from study)

Dilution @ MZ (from study)

5.  Please enter Water Hardness Data  below to reflect 

critical conditions (values from 25 to 400 mg/l)

Effluent

RPA Run Information

Permit Writer Name:

Hillsboro WWTF

90752

Dilution @ MZ

Calculated dilution Factors

Pollutant Parameter

RPA 

Evaluation 

Required?

Determine Monitoring Reqs. Determine In-Stream Conc.

Ambient 

Conc.

Identify Pollutants of Concern

RP at end of 

pipe? 

# of 

Samples

Highest 

Effluent 

Conc. 

Max Total 

Conc. at RMZ

Coefficent 

of 

Variation
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(Yes/No) µg/l Default=0.6 µg/l (Yes/No) µg/l µg/l µg/l µg/l µg/l Acute Chronic

Est. Maximum 

Effluent Conc.
1 Hour 

(CMC)

Max Total 

Conc. at ZID
4 Day 

(CCC)

WQ CRITERIA

Determine Reasonable Potential

Is there Reasonable 

Potential to Exceed? 

(Yes/No)
Pollutant Parameter

RPA 

Evaluation 

Required?

Determine Monitoring Reqs. Determine In-Stream Conc.

Ambient 

Conc.

Identify Pollutants of Concern

RP at end of 

pipe? 

# of 

Samples

Highest 

Effluent 

Conc. 

Max Total 

Conc. at RMZ

Coefficent 

of 

Variation

Selenium (selenate+selenite, * 110 1.23 0.36 1.23 No * -- -- 12.9 4.2 -- --

Silver (total recoverable) Yes 110 0 No Water Quality Criteria *
Silver (dissolved) * 82 0.203 0.85 0.20 Yes 0.00 0.08 0.05 1.0 0.1 NO NO

Zinc (total recoverable) Yes 110 51.7 No Water Quality Criteria *
Zinc (dissolved) * 82 47.7 0.32 47.70 No * -- -- 67.5 59.4 -- --

Cyanide (total) Yes 111 0.01 No Water Quality Criteria *
Cyanide (free) * 111 0.01 0.35 0.01 No * -- -- 22.0 5.2 -- --
Table 2:  Volatile organic compounds
Table 2:  Acid-extractable compounds

Pentachlorophenol Yes 6 nd 0.60 -- Non-Det. * -- -- 28.8 22.1 -- --
Table 2:  Base-neutral compounds
Table 3:  Pesticides & PCBs

Aldrin * -- -- 0.60 -- -- * -- -- 3.0 -- -- --

BHC Gamma (Lindane) * -- -- 0.60 -- -- * -- -- 1.0 0.1 -- --

Chlordane * -- -- 0.60 -- -- * -- -- 2.4 0.0 -- --

Chlorpyrifos * -- -- 0.60 -- -- * -- -- 0.1 0.0 -- --

Demeton * -- -- 0.60 -- -- * -- -- -- 0.1 -- --

DDT 4,4' * -- -- 0.60 -- -- * -- -- 1.1 0.0 -- --

Dieldrin * -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endosulfan Alpha No -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endosulfan Beta No -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endosulfan * -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endrin * -- -- 0.60 -- -- * -- -- 0.1 0.0 -- --

Endrin Aldehyde * No Aquatic Water Quality Criteria

Guthion * -- -- 0.60 -- -- * -- -- -- 0.0 -- --

Heptachlor * -- -- 0.60 -- -- * -- -- 0.5 0.0 -- --

Heptachlor Epoxide * -- -- 0.60 -- -- * -- -- 0.5 0.0 -- --

Malathion * -- -- 0.60 -- -- * -- -- -- 0.1 -- --

Methoxychlor * -- -- 0.60 -- -- * -- -- -- 0.0 -- --

Mirex * -- -- 0.60 -- -- * -- -- -- 0.0 -- --

Parathion * -- -- 0.60 -- -- * -- -- 0.1 0.0 -- --

Toxaphene * -- -- 0.60 -- -- * -- -- 0.7 0.0 -- --

Total PCBs * -- -- 0.60 -- -- * -- -- 2.0 0.0 -- --

PCB- Aroclor 1016 No -- -- No Water Quality Criteria *
PCB- Aroclor 1221 No -- -- No Water Quality Criteria *
PCB- Aroclor 1232 No -- -- No Water Quality Criteria *
PCB- Aroclor 1242 No -- -- No Water Quality Criteria *
PCB- Aroclor 1248 No -- -- No Water Quality Criteria *
PCB- Aroclor 1254 No -- -- No Water Quality Criteria *
PCB- Aroclor 1260 No -- -- No Water Quality Criteria *
Other parameters with state water quality criteria

Sulfide Hydrogen Sulfide * -- -- 0.60 -- -- * -- -- -- 2.0 -- --

Phosphorus, Elemental * -- -- 0.60 -- -- * -- -- -- -- -- --

Tributyltin (TBT) * -- -- 0.60 -- -- * -- -- 0.5 0.1 -- --
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Facility Name: Y

DEQ File Number: Y
1.8

5.4

Eff. Flow Rate MGD *

Stream Flow: 7Q10 CFS * mg/L CaCO3 104.5

Stream Flow: 1Q10 CFS * mg/L CaCO3 28.9
% dilution at ZID % 10% mg/L CaCO3 71

% dilution at MZ % 25% mg/L CaCO3 43

na

KEY: -- Intermediate calc.s na %'ile 95%

*          Enter data here -- Calculated results %'ile 99%

(Yes/No) µg/l Default=0.6 µg/l (Yes/No) µg/l µg/l µg/l µg/l µg/l Acute Chronic

Table 1  Effluent Parameters for all POTWs w/a Flow > 0.1 MGD
Table 2  Effluent Parameters for Selected POTWs

Hardness (Total as CaCO3) Yes Must be collected for metals criteria calculation.  Submit data to the fields at the top of the spreadsheet

Table 2:  Metals (total recoverable), cyanide and totoal phenols

Arsenic (total recoverable) Yes 28 1.54 No Water Quality Criteria *
Arsenic (total inorganic) * No Aquatic Water Quality Criteria

Arsenic (total inorganic + dissolved) * 28 1.54 0.16 1.69 No * -- -- 340.0 150.0 -- --

Beryllium (total recoverable) Yes No Aquatic Water Quality Criteria 0.0 0.0
Cadmium (total recoverable) Yes 95 0.125 0.37 0.13 No * -- -- 2.7 -- -- --

Cadmium (dissolved) * 73 0.125 0.24 0.13 No * -- -- -- 0.1 -- --

Chromium (total recoverable) Yes 95 2.08 No Water Quality Criteria *
Chromium (dissolved) * 73 1.73 Only for use in Tier 2 *
Chromium III (dissolved) * 95 2.08 0.50 2.08 No * -- -- 429.9 37.1 -- --

Chromium VI (dissolved) * 95 2.08 0.50 2.08 No * -- -- 15.7 10.6 -- --

Copper (total recoverable) Yes 95 14.5 0.36 14.50 Yes 3.28 9.51 5.36 12.8 5.7 NO NO

Copper (dissolved) * 26 11.1 0.20 12.21 -- 3.28 8.24 4.93 -- -- -- --

Iron (total recoverable) Yes 79 160 0.39 160.00 No * -- -- -- 1000.0 -- --

Lead (total recoverable) Yes 95 0.823 No Water Quality Criteria *
Lead (dissolved) * 73 0.699 0.61 0.77 No * -- -- 44.3 1.0 -- --

Mercury (total) Yes 85 0.0142 0.74 0.01 Yes 0.01 0.01 0.01 2.4 0.0 NO NO

Methyl Mercury * No Aquatic Water Quality Criteria

Nickel (total recoverable) Yes 95 20.6 No Water Quality Criteria *
Nickel (dissolved) * 73 19.6 0.30 19.60 No * -- -- 350.0 25.4 -- --

RPA 

Evaluation 

Required?

Determine Monitoring Reqs. Determine In-Stream Conc.

Ambient 

Conc.

Identify Pollutants of Concern

RP at end of 

pipe? 

# of 

Samples

Highest 

Effluent 

Conc. 

Max Total 

Conc. at RMZ

Coefficent 

of 

Variation

Dilution @ MZ

Calculated dilution Factors

Pollutant Parameter

Date of RPA Run: 6/5/2015

Please complete the following General Facility Information

Outfall Number: FG F001A

1. Do I have dilution values from 

a mixing zone study? (Y/N)

2. Is the receiving waterbody 

fresh water? (Y/N)

3. If answered "N" to Question 1 , 

then fill in the following table

Dilution @ ZID (from study)

Dilution @ MZ (from study)

5.  Please enter Water Hardness Data  below to reflect 

critical conditions (values from 25 to 400 mg/l)

Effluent

RPA Run Information

Permit Writer Name:

Forest Grove WWTF

101142

Mark Hynson

4.  If answered "Y" to Question 1 , then fill in dilution 

factors from mixing zone study

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

RPA Run Notes:

Dilution @ ZID

Est. Maximum 

Effluent Conc.
1 Hour 

(CMC)

Max Total 

Conc. at ZID

MZ boundary

6. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Confidence Level 

Up-stream

ZID boundary

Maximum Effluent Conc. %'ile

4 Day 

(CCC)

WQ CRITERIA

Determine Reasonable Potential

8/4/2015 Page 1 of 2 Forest Grove RPA 6-15.xlsx
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(Yes/No) µg/l Default=0.6 µg/l (Yes/No) µg/l µg/l µg/l µg/l µg/l Acute Chronic

RPA 

Evaluation 

Required?

Determine Monitoring Reqs. Determine In-Stream Conc.

Ambient 

Conc.

Identify Pollutants of Concern

RP at end of 

pipe? 

# of 

Samples

Highest 

Effluent 

Conc. 

Max Total 

Conc. at RMZ

Coefficent 

of 

Variation
Pollutant Parameter

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

Est. Maximum 

Effluent Conc.
1 Hour 

(CMC)

Max Total 

Conc. at ZID
4 Day 

(CCC)

WQ CRITERIA

Determine Reasonable Potential

Selenium (total recoverable) Yes 95 1.25 No Water Quality Criteria *
Selenium (selenate+selenite, * 95 1.25 0.36 1.25 No * -- -- 12.9 4.2 -- --

Silver (total recoverable) Yes 95 0.534 No Water Quality Criteria *
Silver (dissolved) * 73 0.393 0.98 0.39 Yes 0.00 0.22 0.07 1.8 0.1 NO NO

Zinc (total recoverable) Yes 95 56.6 No Water Quality Criteria *
Zinc (dissolved) * 73 51.7 0.25 51.70 No * -- -- 87.6 57.7 -- --

Cyanide (total) Yes 96 0.01 No Water Quality Criteria *
Cyanide (free) * 96 0.01 0.33 0.01 No * -- -- 22.0 5.2 -- --
Table 2:  Volatile organic compounds
Table 2:  Acid-extractable compounds

Pentachlorophenol Yes 6 nd 0.60 -- Non-Det. * -- -- 29.8 22.8 -- --
Table 2:  Base-neutral compounds
Table 3:  Pesticides & PCBs

Aldrin * -- -- 0.60 -- -- * -- -- 3.0 -- -- --

BHC Gamma (Lindane) * -- -- 0.60 -- -- * -- -- 1.0 0.1 -- --

Chlordane * -- -- 0.60 -- -- * -- -- 2.4 0.0 -- --

Chlorpyrifos * -- -- 0.60 -- -- * -- -- 0.1 0.0 -- --

Demeton * -- -- 0.60 -- -- * -- -- -- 0.1 -- --

DDT 4,4' * -- -- 0.60 -- -- * -- -- 1.1 0.0 -- --

Dieldrin * -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endosulfan Alpha No -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endosulfan Beta No -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endosulfan * -- -- 0.60 -- -- * -- -- 0.2 0.1 -- --

Endrin * -- -- 0.60 -- -- * -- -- 0.1 0.0 -- --

Guthion * -- -- 0.60 -- -- * -- -- -- 0.0 -- --

Heptachlor * -- -- 0.60 -- -- * -- -- 0.5 0.0 -- --

Heptachlor Epoxide * -- -- 0.60 -- -- * -- -- 0.5 0.0 -- --

Malathion * -- -- 0.60 -- -- * -- -- -- 0.1 -- --

Methoxychlor * -- -- 0.60 -- -- * -- -- -- 0.0 -- --

Mirex * -- -- 0.60 -- -- * -- -- -- 0.0 -- --

Parathion * -- -- 0.60 -- -- * -- -- 0.1 0.0 -- --

Toxaphene * -- -- 0.60 -- -- * -- -- 0.7 0.0 -- --

Total PCBs * -- -- 0.60 -- -- * -- -- 2.0 0.0 -- --

PCB- Aroclor 1016 No -- -- No Water Quality Criteria *
PCB- Aroclor 1221 No -- -- No Water Quality Criteria *
PCB- Aroclor 1232 No -- -- No Water Quality Criteria *
PCB- Aroclor 1242 No -- -- No Water Quality Criteria *
PCB- Aroclor 1248 No -- -- No Water Quality Criteria *
PCB- Aroclor 1254 No -- -- No Water Quality Criteria *
PCB- Aroclor 1260 No -- -- No Water Quality Criteria *
Other parameters with state water quality criteriaBarium (total recoverable) no No Aquatic Water Quality Criteria

Sulfide Hydrogen Sulfide * -- -- 0.60 -- -- * -- -- -- 2.0 -- --

Phosphorus, Elemental * -- -- 0.60 -- -- * -- -- -- -- -- --

Tributyltin (TBT) * -- -- 0.60 -- -- * -- -- 0.5 0.1 -- --
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Facility Name:
Y

DEQ File Number:
Y 9

Eff. Flow Rate MGD *

Max. Effluent Conc. %'ile % 'ile 95%

Stream FLow: 

30Q5
CFS * Confidence Level % 'ile 95%

% dilution at MZ % 25%

na

na

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fish
Table 1  Effluent Parameters for all POTWs w/a Flow > 0.1 MGD

Nitrates-Nitrite N Yes -- -- 0.60 -- -- * 10000 na -- --
Table 2  Effluent Parameters for Selected POTWs
Table 2:  Metals (total recoverable), cyanide and totoal phenols

Antimony (total recoverable) N Yes 158 0.63 0.28 0.56 No * 5.1 64 -- --

Arsenic (total recoverable) Y Yes 42 0.67 No Human Health Water Quality Criteria *
Arsenic (total inorganic) Y * 42 0.67 0.60 0.73 No * 2.1 2.1 -- --

Copper (total recoverable) N Yes 158 11.30 0.31 9.92 No * 1300 na -- --

Mercury (total) N Yes 145 0.01 No Human Health Water Quality Criteria *
Methyl Mercury N * 145 0.01 -- -- MMP Req'd na na .040 mg/kgMMP Req'dMMP Req'd

Nickel (total recoverable) N Yes 158 5.56 0.28 4.94 No * 140 170 -- --

Selenium (total recoverable) N Yes 158 1.94 0.42 1.63 No * 120 420 -- --

Thallium (total recoverable) N Yes 158 0.03 0.60 0.02 No * 0.043 0.047 -- --

Zinc (total recoverable) N Yes 158 59.60 0.19 54.86 No * 2100 2600 -- --

Cyanide (total) N Yes 159 0.01 0.60 0.01 No * 130 130 -- --
Table 2:  Volatile organic compounds

Acrolein N Yes 6 nd 0.60 -- Non-Det. * 0.88 0.93 -- --

Acrylonitrile Y Yes 6 nd 0.60 -- Non-Det. * 0.018 0.025 -- --

Benzene Y Yes 6 nd 0.60 -- Non-Det. * 0.44 1.4 -- --

Bromoform Y Yes 6 nd 0.60 -- Non-Det. * 3.3 14 -- --

Carbon Tetrachloride Y Yes 6 nd 0.60 -- Non-Det. * 0.1 0.16 -- --

--

na

--

5.1
Dilution @ RMZ under 30Q5 flow

--
--
--

--

µg/l

--

--

--
--

--

Pollutant Parameter
Est. Maximum 

Effluent Conc.

--

--

--

Mark Hynson

D001

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ

Date of RPA Run:

Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation

RPA Run Information

Dilution @ Harmonic Mean Flow

Dilution @ 30Q5

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Please complete the following General Facility Information

1. Do I have dilution value from a 

mixing zone study? (Y/N)

2. Is the receiving waterbody 

fresh water? (Y/N)

3. If answered "N" to Question 1 , 

then fill in the following table

Stream Flow: 

Harmonic Mean 
CFS

Calculated dilution factors

4.  If answered "Y" to Question 1 , then fill in dilution 

factors from mixing zone study

Dilution @ RMZ under harmonic mean 

flow 

5. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Permit Writer Name:

CWS Durham AWWTF

90735

Effluent 

Conc. 

*

Outfall Number:

6/3/2015

RPA Run Notes:
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Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fishµg/l

Pollutant Parameter
Est. Maximum 

Effluent Conc.

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

Chlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 74 160 -- --

Chlorodibromomethane Y Yes -- -- 0.60 -- -- * 0.31 1.3 -- --

Chloroform N Yes 6 53.00 0.60 113.51 No * 260 1100 -- --

Dichlorobromomethane Y Yes -- -- 0.60 -- -- * 0.42 1.7 -- --

1,2-dichloroethane Y Yes 6 nd 0.60 -- Non-Det. * 0.35 3.7 -- --

1,2-trans-dichloroethylene N Yes 6 nd 0.60 -- Non-Det. * 120 1000 -- --

1,1-dichloroethylene N Yes 6 nd 0.60 -- Non-Det. * 230 710 -- --

1,2-dichloropropane Y Yes 6 nd 0.60 -- Non-Det. * 0.38 1.5 -- --

1,3-dichloropropene Y Yes 6 nd 0.60 -- Non-Det. * 0.3 2.1 -- --

Ethylbenzene N Yes 6 nd 0.60 -- Non-Det. * 160 210 -- --

Methyl Bromide N Yes 6 nd 0.60 -- Non-Det. * 37 150 -- --

Methylene Chloride Y Yes 6 nd 0.60 -- Non-Det. * 4.3 59 -- --

1,1,2,2-tetrachloroethane Y Yes 6 nd 0.60 -- Non-Det. * 0.12 0.4 -- --

Tetrachloroethylene Y Yes 6 nd 0.60 -- Non-Det. * 0.24 0.33 -- --

Toluene N Yes 6 1.60 0.60 3.43 No * 720 1500 -- --

1,1,2-trichloroethane Y Yes 6 nd 0.60 -- Non-Det. * 0.44 1.6 -- --

Trichloroethylene Y Yes 6 nd 0.60 -- Non-Det. * 1.4 3 -- --

Vinyl Chloride Y Yes 6 nd 0.60 -- Non-Det. * 0.023 0.24 -- --
Table 2:  Acid-extractable compounds

2-chlorophenol N Yes 6 nd 0.60 -- Non-Det. * 14 15 -- --

2,4-dichlorophenol N Yes 6 nd 0.60 -- Non-Det. * 23 29 -- --

2,4-dimethylphenol N Yes 6 nd 0.60 -- Non-Det. * 76 85 -- --

Methyl-4,6-dinitrophenol N Yes 6 nd 0.60 -- Non-Det. * 9.2 28 -- --

2,4-dinitrophenol N Yes 6 nd 0.60 -- Non-Det. * 62 530 -- --

Pentachlorophenol Y Yes 6 nd 0.60 -- Non-Det. * 0.15 0.3 -- --

Phenol N Yes 6 nd 0.60 -- Non-Det. * 9400 86000 -- --

2,4,5-trichlorophenol N Yes 1 nd 0.60 -- Non-Det. * 330 360 -- --

2,4,6-trichlorophenol Y Yes 6 nd 0.60 -- Non-Det. * 0.23 0.24 -- --
Table 2:  Base-neutral compounds

Acenaphthene N Yes 6 nd 0.60 -- Non-Det. * 95 99 -- --

Acenaphthylene No Human Health Water Quality Criteria

Anthracene N Yes 6 nd 0.60 -- Non-Det. * 2900 4000 -- --

Azobenzene na Yes 6 nd No Human Health Water Quality Criteria *
Benzidine Y Yes 6 nd 0.60 -- Non-Det. * 0.000018 2E-05 -- --

Benzo(a)anthracene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Benzo(a)pyrene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Benzo(b)fluoranthene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Benzo(ghi)perylene No Human Health Water Quality Criteria

Benzo(k)fluoranthene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Bis(2-chloroethyl)ether Y Yes 6 nd 0.60 -- Non-Det. * 0.02 0.053 -- --

Bis(2-chloroisopropyl)ether N Yes 6 nd 0.60 -- Non-Det. * 1200 6500 -- --

--

--
--

--

--

--

--

--

--

--

--

--
--

--
--

--

--

--

--

--

--

--
--

--

--

--

--
--

--
--

--

--
--

--

--
--
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Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fishµg/l

Pollutant Parameter
Est. Maximum 

Effluent Conc.

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

Bis (2-ethylhexyl)phthalate Y Yes -- -- 0.60 -- -- * 0.2 0.22 -- --

Butylbenzyl phthalate N Yes 6 nd 0.60 -- Non-Det. * 190 190 -- --

2-chloronaphthalene N Yes 6 nd 0.60 -- Non-Det. * 150 160 -- --

Chrysene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Di-n-butyl phthalate N Yes 6 0.85 0.60 1.82 No * 400 450 -- --

Dibenzo(a,h)anthracene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

1,2-Dichlorobenzene (o) N Yes 6 nd 0.60 -- Non-Det. * 110 130 -- --

1,3-Dichlorobenzene (m) N Yes 6 nd 0.60 -- Non-Det. * 80 96 -- --

1,4-Dichlorobenzene (p) N Yes 6 nd 0.60 -- Non-Det. * 16 19 -- --

3,3-Dichlorobenzidine Y Yes 6 nd 0.60 -- Non-Det. * 0.0027 0.0028 -- --

Diethyl phthalate N Yes 6 nd 0.60 -- Non-Det. * 3800 4400 -- --

Dimethyl phthalate N Yes 6 0.39 0.60 0.84 No * 84000 110000 -- --

2,4-dinitrotoluene Y Yes 6 nd 0.60 -- Non-Det. * 0.084 0.34 -- --

1,2-diphenylhydrazine Y No 6 nd 0.60 -- Non-Det. * 0.014 0.02 -- --

Fluoranthene N Yes 6 nd 0.60 -- Non-Det. * 14 14 -- --

Fluorene N Yes 6 nd 0.60 -- Non-Det. * 390 530 -- --

Hexachlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 0.000029 3E-05 -- --

Hexachlorobutadiene Y Yes 6 nd 0.60 -- Non-Det. * 0.36 1.8 -- --

Hexachlorocyclopentadiene N Yes 6 nd 0.60 -- Non-Det. * 30 110 -- --

Hexachloroethane Y Yes 6 nd 0.60 -- Non-Det. * 0.29 0.33 -- --

Indeno(1,2,3-cd)pyrene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Isophorone N Yes 6 nd 0.60 -- Non-Det. * 27 96 -- --

Nitrobenzene N Yes 6 nd 0.60 -- Non-Det. * 14 69 -- --

N-nitrosodimethylamine Y Yes 6 nd 0.60 -- Non-Det. * 0.00068 0.3 -- --

N-nitrosodi-n-propylamine Y Yes 6 nd 0.60 -- Non-Det. * 0.0046 0.051 -- --

N-nitrosodiphenylamine Y Yes 6 nd 0.60 -- Non-Det. * 0.55 0.6 -- --

Pentachlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 0.15 0.15 -- --

Pyrene N Yes 6 nd 0.60 -- Non-Det. * 290 400 -- --

1,2,4-trichlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 6.4 7 -- --

Tetrachlorobenzene,1,2,4,5 N Yes 1 nd 0.60 -- Non-Det. * 0.11 0.11 -- --
Table 3:  Pesticides & PCBs

Aldrin Y * -- -- 0.60 -- -- * 0.000005 5E-06 -- --

BHC-Technical Y No -- -- 0.60 -- -- * 0.0014 0.0015 -- --

BHC Alpha Y yes -- -- 0.60 -- -- * 0.00045 0.0005 -- --

BHC Beta Y yes -- -- 0.60 -- -- * 0.0016 0.0017 -- --

BHC-delta yes -- -- No Water Quality Criteria *
BHC Gamma (Lindane) N * -- -- 0.60 -- -- * 0.17 0.18 -- --

Chlordane Y * -- -- 0.60 -- -- * 0.000081 8E-05 -- --

DDD 4,4' Y * -- -- 0.60 -- -- * 0.000031 3E-05 -- --

DDE 4,4' Y * -- -- 0.60 -- -- * 0.000022 2E-05 -- --

DDT 4,4' Y * -- -- 0.60 -- -- * 0.000022 2E-05 -- --

--
--

--
--

--

--

--

--

--

--

--

--

--

--

--

--

--
--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--
--

--

--
--

--
--
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fishµg/l

Pollutant Parameter
Est. Maximum 

Effluent Conc.

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

Dieldrin Y * -- -- 0.60 -- -- * 5.3E-06 5E-06 -- --

Endosulfan Alpha N yes -- -- 0.60 -- -- * 8.5 8.9 -- --

Endosulfan Beta N yes -- -- 0.60 -- -- * 8.5 8.9 -- --

Endosulfan Sulfate N * -- -- 0.60 -- -- * 8.5 8.9 -- --

Endrin N * -- -- 0.60 -- -- * 0.024 0.024 -- --

Endrin Aldehyde N * -- -- 0.60 -- -- * 0.03 0.03 -- --

Heptachlor Y * -- -- 0.60 -- -- * 7.9E-06 8E-06 -- --

Heptachlor Epoxide Y * -- -- 0.60 -- -- * 3.9E-06 4E-06 -- --

Methoxychlor N * -- -- 0.60 -- -- * 100 na -- --

Toxaphene Y * -- -- 0.60 -- -- * 0.000028 3E-05 -- --

Total PCBs Y No -- -- 0.60 -- -- * 6.4E-06 6E-06 -- --

PCB- Aroclor 1016 Y Yes -- -- No Water Quality Criteria *
PCB- Aroclor 1221 Y Yes -- -- No Water Quality Criteria *
PCB- Aroclor 1232 Y Yes -- -- No Water Quality Criteria *
PCB- Aroclor 1242 Y Yes -- -- No Water Quality Criteria *
PCB- Aroclor 1248 Y Yes -- -- No Water Quality Criteria *
PCB- Aroclor 1254 Y Yes -- -- No Water Quality Criteria *
PCB- Aroclor 1260 Y Yes -- -- No Water Quality Criteria *
Other parameters with state water quality criteria
Barium (total recoverable) N * -- -- 0.60 -- -- * 1000 na -- --

Manganese (total recoverable) N * -- -- 0.60 -- -- * Withdrawn 100 -- --

Chlorophenoxy Herbicide 

(2,4,5,-TP) N * -- -- 0.60 -- -- * 10 na -- --

Chlorophenoxy Herbicide (2,4,-

D) N * -- -- 0.60 -- -- * 100 na -- --

Dioxin (2,3,7,8-TCDD) Y * -- -- 0.60 -- -- * 5.1E-10 5E-10 -- --

Nitrosodibutylamine, N Y * -- -- 0.60 -- -- * 0.005 0.022 -- --

Nitrosodiethylamine, N Y * -- -- 0.60 -- -- * 0.00079 0.046 -- --

Nitrosopyrrolidine, N Y * -- -- 0.60 -- -- * 0.016 3.4 -- --

--

--

--

--

--
--

--

--

--

--

--

--

--

--

--

--

--

--
--
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Facility Name:
*

DEQ File Number:
* 3.7

Eff. Flow Rate MGD *

Max. Effluent Conc. %'ile % 'ile 95%

Stream FLow: 

30Q5
CFS * Confidence Level % 'ile 95%

% dilution at MZ % 25%

na

na

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fish
Table 1  Effluent Parameters for all POTWs w/a Flow > 0.1 MGD

Nitrates-Nitrite N Yes -- -- 0.60 -- -- * 10000 na -- --
Table 2  Effluent Parameters for Selected POTWs

Hardness (Total as CaCO3) Must be collect for metals criteria calculation.  Submit data to the fields at the top of the spreadsheet
Table 2:  Metals (total recoverable), cyanide and totoal phenols

Antimony (total recoverable) N Yes 157 0.46 0.60 0.36 No * 5.1 64 -- --

Arsenic (total recoverable) Y Yes 53 1.41 No Human Health Water Quality Criteria *
Arsenic (total inorganic) Y * 53 1.41 0.60 1.45 No * 2.1 TBD -- --

Arsenic (total inorganic + 

dissolved)
Y *

Beryllium (total recoverable) Y Yes

Cadmium (total recoverable) N Yes

Cadmium (dissolved) *

Chromium (total recoverable) Yes

Chromium (dissolved) *

Chromium III (dissolved) N *

Chromium VI (dissolved) Y *

Copper (total recoverable) N Yes 157 15.30 0.60 12.04 No * 1300 na -- --

Copper (dissolved) *

Iron (total recoverable) N Yes

Lead (total recoverable) N Yes

Lead (dissolved) *

Outfall Number:

6/5/2015

RPA Run Notes:

RPA Run Information

Dilution @ Harmonic Mean Flow

Dilution @ 30Q5

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Please complete the following General Facility Information

1. Do I have dilution value from a 

mixing zone study? (Y/N)

2. Is the receiving waterbody 

fresh water? (Y/N)

3. If answered "N" to Question 1 , 

then fill in the following table

Stream Flow: 

Harmonic Mean 
CFS

Calculated dilution factors

4.  If answered "Y" to Question 1 , then fill in dilution 

factors from mixing zone study

Dilution @ RMZ under harmonic mean 

flow 

5. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Permit Writer Name:

Rock Creek AWWTF

90770

Effluent 

Conc. 

*

Mark Hynson

enter outfall #

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ

Date of RPA Run:

Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation
Pollutant Parameter

Est. Maximum 

Effluent Conc.

--

2.1
Dilution @ RMZ under 30Q5 flow

--

µg/l

--

--
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fish

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation
Pollutant Parameter

Est. Maximum 

Effluent Conc.

µg/l

Mercury (total) N Yes 143 0.01 No Human Health Water Quality Criteria *
Methyl Mercury N * 143 0.01 -- -- MMP Req'd na na .040 mg/kgMMP Req'dMMP Req'd

Nickel (total recoverable) N Yes 157 7.62 0.60 6.00 No * 140 170 -- --

Nickel (dissolved) *

Selenium (total recoverable) N Yes 157 6.04 0.60 4.75 No * 120 420 -- --

Selenium (selenate+selenite, 

dissolved) *

Silver (total recoverable) N Yes

Silver (dissolved) *

Thallium (total recoverable) N Yes 157 0.03 0.60 0.02 No * 0.043 0.047 -- --

Zinc (total recoverable) N Yes 157 52.60 0.60 41.39 No * 2100 2600 -- --

Zinc (dissolved) *

Cyanide (total) N Yes 160 0.02 0.60 0.02 No * 130 130 -- --

Cyanide (free) N No Human Health Water Quality Criteria

Total phenolic compounds N No Water Quality Criteria
Table 2:  Volatile organic compounds

Acrolein N Yes 6 nd 0.60 -- Non-Det. * 0.88 0.93 -- --

Acrylonitrile Y Yes 6 nd 0.60 -- Non-Det. * 0.018 0.025 -- --

Benzene Y Yes 6 nd 0.60 -- Non-Det. * 0.44 1.4 -- --

Bromoform Y Yes 6 0.54 0.60 1.15 No * 3.3 14 -- --

Carbon Tetrachloride Y Yes 6 nd 0.60 -- Non-Det. * 0.1 0.16 -- --

Chlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 74 160 -- --

Chlorodibromomethane Y Yes -- -- 0.60 -- -- * 0.31 1.3 -- --

Chloroethane No Human Health Water Quality Criteria

2-chloroethylvinyl ether No Human Health Water Quality Criteria

Chloroform N Yes 6 4.90 0.60 10.49 No * 260 1100 -- --

Dichlorobromomethane Y Yes -- -- 0.60 -- -- * 0.42 1.7 -- --

1,1-dichloroethane No Human Health Water Quality Criteria

1,2-dichloroethane Y Yes 6 nd 0.60 -- Non-Det. * 0.35 3.7 -- --

1,2-trans-dichloroethylene N Yes 6 nd 0.60 -- Non-Det. * 120 1000 -- --

1,1-dichloroethylene N Yes 6 nd 0.60 -- Non-Det. * 230 710 -- --

1,2-dichloropropane Y Yes 6 nd 0.60 -- Non-Det. * 0.38 1.5 -- --

1,3-dichloropropene Y Yes 6 nd 0.60 -- Non-Det. * 0.3 2.1 -- --

Ethylbenzene N Yes 6 nd 0.60 -- Non-Det. * 160 210 -- --

Methyl Bromide N Yes 6 nd 0.60 -- Non-Det. * 37 150 -- --

methyl chloride No Human Health Water Quality Criteria

Methylene Chloride Y Yes 6 nd 0.60 -- Non-Det. * 4.3 59 -- --

1,1,2,2-tetrachloroethane Y Yes 6 nd 0.60 -- Non-Det. * 0.12 0.4 -- --

Tetrachloroethylene Y Yes 6 nd 0.60 -- Non-Det. * 0.24 0.33 -- --

Toluene N Yes 6 nd 0.60 -- Non-Det. * 720 1500 -- --

1,1,1-trichloroethane NNo Human Health Water Quality Criteria

--

--

--

--

--
--

--

--

--

--

--

--

--

--
--

--
--

na

--

--
--

--

--

--

--

--
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fish

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation
Pollutant Parameter

Est. Maximum 

Effluent Conc.

µg/l

1,1,2-trichloroethane Y Yes 6 nd 0.60 -- Non-Det. * 0.44 1.6 -- --

Trichloroethylene Y Yes 6 nd 0.60 -- Non-Det. * 1.4 3 -- --

Vinyl Chloride Y Yes 6 nd 0.60 -- Non-Det. * 0.023 0.24 -- --
Table 2:  Acid-extractable compounds

p-chloro-m-cresol No Water Quality Criteria

2-chlorophenol N Yes 6 nd 0.60 -- Non-Det. * 14 15 -- --

2,4-dichlorophenol N Yes 6 nd 0.60 -- Non-Det. * 23 29 -- --

2,4-dimethylphenol N Yes 6 nd 0.60 -- Non-Det. * 76 85 -- --

Methyl-4,6-dinitrophenol N Yes 6 nd 0.60 -- Non-Det. * 9.2 28 -- --

2,4-dinitrophenol N Yes 6 nd 0.60 -- Non-Det. * 62 530 -- --

2-nitrophenol No Human Health Water Quality Criteria

4-nitrophenol No Human Health Water Quality Criteria

Pentachlorophenol Y Yes 6 nd 0.60 -- Non-Det. * 0.15 0.3 -- --

Phenol N Yes 6 nd 0.60 -- Non-Det. * 9400 86000 -- --

2,4,5-trichlorophenol N Yes 1 nd 0.60 -- Non-Det. * 330 360 -- --

2,4,6-trichlorophenol Y Yes 6 nd 0.60 -- Non-Det. * 0.23 0.24 -- --
Table 2:  Base-neutral compounds

Acenaphthene N Yes 6 nd 0.60 -- Non-Det. * 95 99 -- --

Acenaphthylene No Human Health Water Quality Criteria

Anthracene N Yes 6 nd 0.60 -- Non-Det. * 2900 4000 -- --

Azobenzene na Yes 6 nd No Human Health Water Quality Criteria *
Benzidine Y Yes 6 nd 0.60 -- Non-Det. * 0.000018 2E-05 -- --

Benzo(a)anthracene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Benzo(a)pyrene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Benzo(b)fluoranthene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Benzo(ghi)perylene No Human Health Water Quality Criteria

Benzo(k)fluoranthene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Bis (2-chloroethoxy) methaneNo Human Health Water Quality Criteria

Bis(2-chloroethyl)ether Y Yes 6 nd 0.60 -- Non-Det. * 0.02 0.053 -- --

Bis(2-chloroisopropyl)ether N Yes 6 nd 0.60 -- Non-Det. * 1200 6500 -- --

Chloromethyl Ether, bis YNo Method available for monitoring

Bis (2-ethylhexyl)phthalate Y Yes -- -- 0.60 -- -- * 0.2 0.22 -- --

4-bromophenyl phenyl etherNo Human Health Water Quality Criteria

Butylbenzyl phthalate N Yes 7 nd 0.60 -- Non-Det. * 190 190 -- --

2-chloronaphthalene N Yes 6 nd 0.60 -- Non-Det. * 150 160 -- --

4-chlorophenyl phenyl ether No Water Quality Criteria

Chrysene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Di-n-butyl phthalate N Yes 7 0.98 0.60 1.96 No * 400 450 -- --

Di-n-octyl phthalate No Human Health Water Quality Criteria

Dibenzo(a,h)anthracene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

1,2-Dichlorobenzene (o) N Yes 6 nd 0.60 -- Non-Det. * 110 130 -- --

--

--
--

--
--

--

--

--
--

--

--

--
--

--

--

--

--
--

--

--

--
--

--

--

--

--

--
--
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fish

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation
Pollutant Parameter

Est. Maximum 

Effluent Conc.

µg/l

1,3-Dichlorobenzene (m) N Yes 6 nd 0.60 -- Non-Det. * 80 96 -- --

1,4-Dichlorobenzene (p) N Yes 6 nd 0.60 -- Non-Det. * 16 19 -- --

3,3-Dichlorobenzidine Y Yes 6 nd 0.60 -- Non-Det. * 0.0027 0.0028 -- --

Diethyl phthalate N Yes 7 nd 0.60 -- Non-Det. * 3800 4400 -- --

Dimethyl phthalate N Yes 7 nd 0.60 -- Non-Det. * 84000 110000 -- --

2,4-dinitrotoluene Y Yes 6 nd 0.60 -- Non-Det. * 0.084 0.34 -- --

2,6-dinitrotoluene No Water Quality Criteria

1,2-diphenylhydrazine Y No 6 nd 0.60 -- Non-Det. * 0.014 0.02 -- --

Fluoranthene N Yes 6 nd 0.60 -- Non-Det. * 14 14 -- --

Fluorene N Yes 6 nd 0.60 -- Non-Det. * 390 530 -- --

Hexachlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 0.000029 3E-05 -- --

Hexachlorobutadiene Y Yes 6 nd 0.60 -- Non-Det. * 0.36 1.8 -- --

Hexachlorocyclopentadiene N Yes 6 nd 0.60 -- Non-Det. * 30 110 -- --

Hexachloroethane Y Yes 6 nd 0.60 -- Non-Det. * 0.29 0.33 -- --

Indeno(1,2,3-cd)pyrene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Isophorone N Yes 6 nd 0.60 -- Non-Det. * 27 96 -- --

Napthalene No Human Health Water Quality Criteria

Nitrobenzene N Yes 6 nd 0.60 -- Non-Det. * 14 69 -- --

N-nitrosodimethylamine Y Yes 6 nd 0.60 -- Non-Det. * 0.00068 0.3 -- --

N-nitrosodi-n-propylamine Y Yes 6 nd 0.60 -- Non-Det. * 0.0046 0.051 -- --

N-nitrosodiphenylamine Y Yes 6 nd 0.60 -- Non-Det. * 0.55 0.6 -- --

Pentachlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 0.15 0.15 -- --

Phenanthrene No Human Health Water Quality Criteria

Pyrene N Yes 6 nd 0.60 -- Non-Det. * 290 400 -- --

1,2,4-trichlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 6.4 7 -- --

Tetrachlorobenzene,1,2,4,5 N Yes 1 nd 0.60 -- Non-Det. * 0.11 0.11 -- --
Table 3:  Pesticides & PCBs

Aldrin Y * -- -- 0.60 -- -- * 0.000005 5E-06 -- --

BHC-Technical Y No 0 0.00 0.60 -- -- * 0.0014 0.0015 -- --

BHC Alpha Y No -- -- 0.60 -- -- * 0.00045 0.0005 -- --

BHC Beta Y No -- -- 0.60 -- -- * 0.0016 0.0017 -- --

BHC-delta No -- -- No Water Quality Criteria *
BHC Gamma (Lindane) N * -- -- 0.60 -- -- * 0.17 0.18 -- --

Chlordane Y * -- -- 0.60 -- -- * 0.000081 8E-05 -- --

Chlorpyrifos NNo Human Health Water Quality Criteria-- --
Demeton NNo Human Health Water Quality Criteria-- --
DDD 4,4' Y * -- -- 0.60 -- -- * 0.000031 3E-05 -- --

DDE 4,4' Y * -- -- 0.60 -- -- * 0.000022 2E-05 -- --

DDT 4,4' Y * -- -- 0.60 -- -- * 0.000022 2E-05 -- --

Dieldrin Y * -- -- 0.60 -- -- * 5.3E-06 5E-06 -- --

Endosulfan Alpha N No -- -- 0.60 -- -- * 8.5 8.9 -- --

--

--

--

--

--
--

--

--
--

--
--

--

--
--

--

--

--

--

--

--

--

--

--

--

--
--

--

--
--

--

--

--

--

--
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fish

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation
Pollutant Parameter

Est. Maximum 

Effluent Conc.

µg/l

Endosulfan Beta N No -- -- 0.60 -- -- * 8.5 8.9 -- --

Endosulfan Sulfate N * -- -- 0.60 -- -- * 8.5 8.9 -- --

Endosulfan NNo Human Health Water Quality Criteria0 0.00
Endrin N * -- -- 0.60 -- -- * 0.024 0.024 -- --

Endrin Aldehyde N * -- -- 0.60 -- -- * 0.03 0.03 -- --

Guthion No Human Health Water Quality Criteria-- --
Heptachlor Y * -- -- 0.60 -- -- * 7.9E-06 8E-06 -- --

Heptachlor Epoxide Y * -- -- 0.60 -- -- * 3.9E-06 4E-06 -- --

Malathion NNo Human Health Water Quality Criteria-- --
Methoxychlor N * -- -- 0.60 -- -- * 100 na -- --

Mirex No Human Health Water Quality Criteria-- --
Parathion No Human Health Water Quality Criteria-- --
Toxaphene Y * -- -- 0.60 -- -- * 0.000028 3E-05 -- --

Total PCBs Y No 0 0.00 0.60 -- -- * 6.4E-06 6E-06 -- --

PCB- Aroclor 1016 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1221 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1232 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1242 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1248 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1254 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1260 Y No -- -- No Water Quality Criteria *
Other parameters with state water quality criteria
Barium (total recoverable) N * -- -- 0.60 -- -- * 1000 na -- --

Manganese (total recoverable) N * -- -- 0.60 -- -- * Withdrawn 100 -- --

Sulfide Hydrogen Sulfide NNo Human Health Water Quality Criteria

Chlorophenoxy Herbicide 

(2,4,5,-TP) N * -- -- 0.60 -- -- * 10 na -- --

Chlorophenoxy Herbicide (2,4,-

D) N * -- -- 0.60 -- -- * 100 na -- --

Dioxin (2,3,7,8-TCDD) Y * -- -- 0.60 -- -- * 5.1E-10 5E-10 -- --

Nitrosamines Y No No monitoring methods

Nitrosodibutylamine, N Y * -- -- 0.60 -- -- * 0.005 0.022 -- --

Nitrosodiethylamine, N Y * -- -- 0.60 -- -- * 0.00079 0.046 -- --

Nitrosopyrrolidine, N Y * -- -- 0.60 -- -- * 0.016 3.4 -- --
--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Facility Name:
Y

DEQ File Number:
Y 16.2

Eff. Flow Rate MGD *

Max. Effluent Conc. %'ile % 'ile 95%

Stream FLow: 

30Q5
CFS * Confidence Level % 'ile 95%

% dilution at MZ % 25%

na

na

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fish
Table 1  Effluent Parameters for all POTWs w/a Flow > 0.1 MGD

Nitrates-Nitrite N Yes -- -- 0.60 -- -- * 10000 na -- --
Table 2  Effluent Parameters for Selected POTWs

Hardness (Total as CaCO3) Must be collect for metals criteria calculation.  Submit data to the fields at the top of the spreadsheet
Table 2:  Metals (total recoverable), cyanide and totoal phenols

Antimony (total recoverable) N Yes 110 0.38 0.24 0.35 No * 5.1 64 -- --

Arsenic (total recoverable) Y Yes 21 0.89 No Human Health Water Quality Criteria *
Arsenic (total inorganic) Y * 21 0.89 0.60 1.19 No * 2.1 2.1 -- --

Arsenic (total inorganic + 

dissolved)
Y *

Beryllium (total recoverable) Y Yes

Cadmium (total recoverable) N Yes

Cadmium (dissolved) *

Chromium (total recoverable) Yes

Chromium (dissolved) *

Chromium III (dissolved) N *

Chromium VI (dissolved) Y *

Copper (total recoverable) N Yes 110 10.30 0.38 9.29 No * 1300 na -- --

Copper (dissolved) *

Iron (total recoverable) N Yes

Lead (total recoverable) N Yes

Lead (dissolved) *

--

8
Dilution @ RMZ under 30Q5 flow

--

µg/l

--

Pollutant Parameter
Est. Maximum 

Effluent Conc.

--

Mark Hynson 

enter outfall #

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ

Date of RPA Run:

Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation

RPA Run Information

Dilution @ Harmonic Mean Flow

Dilution @ 30Q5

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Please complete the following General Facility Information

1. Do I have dilution value from a 

mixing zone study? (Y/N)

2. Is the receiving waterbody 

fresh water? (Y/N)

3. If answered "N" to Question 1 , 

then fill in the following table

Stream Flow: 

Harmonic Mean 
CFS

Calculated dilution factors

4.  If answered "Y" to Question 1 , then fill in dilution 

factors from mixing zone study

Dilution @ RMZ under harmonic mean 

flow 

5. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Permit Writer Name:

Hillsboro WWTF

90752

Effluent 

Conc. 

*

Outfall Number:

6/5/2015

RPA Run Notes:
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fishµg/l

Pollutant Parameter
Est. Maximum 

Effluent Conc.

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

Mercury (total) N Yes 101 0.02 No Human Health Water Quality Criteria *
Methyl Mercury N * 101 0.02 -- -- MMP Req'd na na .040 mg/kgMMP Req'dMMP Req'd

Nickel (total recoverable) N Yes 110 45.60 1.24 34.67 No * 140 170 -- --

Nickel (dissolved) *

Selenium (total recoverable) N Yes 110 1.23 0.36 1.11 No * 120 420 -- --

Selenium (selenate+selenite, 

dissolved) *

Silver (total recoverable) N Yes

Silver (dissolved) *

Thallium (total recoverable) N Yes 110 0.03 0.60 0.03 No * 0.043 0.047 -- --

Zinc (total recoverable) N Yes 110 51.70 0.34 47.06 No * 2100 2600 -- --

Zinc (dissolved) *

Cyanide (total) N Yes 111 0.01 0.60 0.01 No * 130 130 -- --

Cyanide (free) N No Human Health Water Quality Criteria

Total phenolic compounds N No Water Quality Criteria
Table 2:  Volatile organic compounds

Acrolein N Yes 7 nd 0.60 -- Non-Det. * 0.88 0.93 -- --

Acrylonitrile Y Yes 7 nd 0.60 -- Non-Det. * 0.018 0.025 -- --

Benzene Y Yes 7 nd 0.60 -- Non-Det. * 0.44 1.4 -- --

Bromoform Y Yes 7 nd 0.60 -- Non-Det. * 3.3 14 -- --

Carbon Tetrachloride Y Yes 7 nd 0.60 -- Non-Det. * 0.1 0.16 -- --

Chlorobenzene N Yes 7 nd 0.60 -- Non-Det. * 74 160 -- --

Chlorodibromomethane Y Yes 7 nd 0.60 -- Non-Det. * 0.31 1.3 -- --

Chloroethane No Human Health Water Quality Criteria

2-chloroethylvinyl ether No Human Health Water Quality Criteria

Chloroform N Yes 7 2.10 0.60 4.21 No * 260 1100 -- --

Dichlorobromomethane Y Yes 7 nd 0.60 -- Non-Det. * 0.42 1.7 -- --

1,1-dichloroethane No Human Health Water Quality Criteria

1,2-dichloroethane Y Yes 7 nd 0.60 -- Non-Det. * 0.35 3.7 -- --

1,2-trans-dichloroethylene N Yes 7 nd 0.60 -- Non-Det. * 120 1000 -- --

1,1-dichloroethylene N Yes 7 nd 0.60 -- Non-Det. * 230 710 -- --

1,2-dichloropropane Y Yes 7 nd 0.60 -- Non-Det. * 0.38 1.5 -- --

1,3-dichloropropene Y Yes 7 nd 0.60 -- Non-Det. * 0.3 2.1 -- --

Ethylbenzene N Yes 7 0.71 0.60 1.42 No * 160 210 -- --

Methyl Bromide N Yes 7 nd 0.60 -- Non-Det. * 37 150 -- --

methyl chloride No Human Health Water Quality Criteria

Methylene Chloride Y Yes 7 nd 0.60 -- Non-Det. * 4.3 59 -- --

1,1,2,2-tetrachloroethane Y Yes 7 nd 0.60 -- Non-Det. * 0.12 0.4 -- --

Tetrachloroethylene Y Yes 7 nd 0.60 -- Non-Det. * 0.24 0.33 -- --

Toluene N Yes 7 2.70 0.60 5.41 No * 720 1500 -- --

1,1,1-trichloroethane NNo Human Health Water Quality Criteria

na

--

--
--

--

--

--

--

--

--

--
--

--

--

--

--

--

--

--

--
--

--
--

--

--

--
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fishµg/l

Pollutant Parameter
Est. Maximum 

Effluent Conc.

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

1,1,2-trichloroethane Y Yes 7 nd 0.60 -- Non-Det. * 0.44 1.6 -- --

Trichloroethylene Y Yes 7 nd 0.60 -- Non-Det. * 1.4 3 -- --

Vinyl Chloride Y Yes 7 nd 0.60 -- Non-Det. * 0.023 0.24 -- --
Table 2:  Acid-extractable compounds

p-chloro-m-cresol No Water Quality Criteria

2-chlorophenol N Yes 6 nd 0.60 -- Non-Det. * 14 15 -- --

2,4-dichlorophenol N Yes 6 nd 0.60 -- Non-Det. * 23 29 -- --

2,4-dimethylphenol N Yes 6 nd 0.60 -- Non-Det. * 76 85 -- --

Methyl-4,6-dinitrophenol N Yes 6 nd 0.60 -- Non-Det. * 9.2 28 -- --

2,4-dinitrophenol N Yes 6 nd 0.60 -- Non-Det. * 62 530 -- --

2-nitrophenol No Human Health Water Quality Criteria

4-nitrophenol No Human Health Water Quality Criteria

Pentachlorophenol Y Yes 6 nd 0.60 -- Non-Det. * 0.15 0.3 -- --

Phenol N Yes 6 0.67 0.60 1.43 No * 9400 86000 -- --

2,4,5-trichlorophenol N Yes 1 nd 0.60 -- Non-Det. * 330 360 -- --

2,4,6-trichlorophenol Y Yes 6 nd 0.60 -- Non-Det. * 0.23 0.24 -- --
Table 2:  Base-neutral compounds

Acenaphthene N Yes 6 nd 0.60 -- Non-Det. * 95 99 -- --

Acenaphthylene No Human Health Water Quality Criteria

Anthracene N Yes 6 nd 0.60 -- Non-Det. * 2900 4000 -- --

Azobenzene na Yes 6 nd No Human Health Water Quality Criteria *
Benzidine Y Yes 6 nd 0.60 -- Non-Det. * 0.000018 2E-05 -- --

Benzo(a)anthracene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Benzo(a)pyrene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Benzo(b)fluoranthene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Benzo(ghi)perylene No Human Health Water Quality Criteria

Benzo(k)fluoranthene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Bis (2-chloroethoxy) methaneNo Human Health Water Quality Criteria

Bis(2-chloroethyl)ether Y Yes 6 nd 0.60 -- Non-Det. * 0.02 0.053 -- --

Bis(2-chloroisopropyl)ether N Yes 6 nd 0.60 -- Non-Det. * 1200 6500 -- --

Chloromethyl Ether, bis YNo Method available for monitoring

Bis (2-ethylhexyl)phthalate Y Yes 7 nd 0.60 -- Non-Det. * 0.2 0.22 -- --

4-bromophenyl phenyl etherNo Human Health Water Quality Criteria

Butylbenzyl phthalate N Yes 7 nd 0.60 -- Non-Det. * 190 190 -- --

2-chloronaphthalene N Yes 6 nd 0.60 -- Non-Det. * 150 160 -- --

4-chlorophenyl phenyl ether No Water Quality Criteria

Chrysene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Di-n-butyl phthalate N Yes 7 1.20 0.60 2.41 No * 400 450 -- --

Di-n-octyl phthalate No Human Health Water Quality Criteria

Dibenzo(a,h)anthracene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

1,2-Dichlorobenzene (o) N Yes 6 nd 0.60 -- Non-Det. * 110 130 -- ----

--

--
--

--

--
--

--

--

--

--
--

--

--

--

--
--

--

--
--

--

--

--
--

--

--

--
--
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fishµg/l

Pollutant Parameter
Est. Maximum 

Effluent Conc.

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

1,3-Dichlorobenzene (m) N Yes 6 nd 0.60 -- Non-Det. * 80 96 -- --

1,4-Dichlorobenzene (p) N Yes 6 nd 0.60 -- Non-Det. * 16 19 -- --

3,3-Dichlorobenzidine Y Yes 6 nd 0.60 -- Non-Det. * 0.0027 0.0028 -- --

Diethyl phthalate N Yes 7 0.38 0.60 0.76 No * 3800 4400 -- --

Dimethyl phthalate N Yes 7 nd 0.60 -- Non-Det. * 84000 110000 -- --

2,4-dinitrotoluene Y Yes 6 nd 0.60 -- Non-Det. * 0.084 0.34 -- --

2,6-dinitrotoluene No Water Quality Criteria

1,2-diphenylhydrazine Y No 6 nd 0.60 -- Non-Det. * 0.014 0.02 -- --

Fluoranthene N Yes 6 nd 0.60 -- Non-Det. * 14 14 -- --

Fluorene N Yes 6 nd 0.60 -- Non-Det. * 390 530 -- --

Hexachlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 0.000029 3E-05 -- --

Hexachlorobutadiene Y Yes 6 nd 0.60 -- Non-Det. * 0.36 1.8 -- --

Hexachlorocyclopentadiene N Yes 6 nd 0.60 -- Non-Det. * 30 110 -- --

Hexachloroethane Y Yes 6 nd 0.60 -- Non-Det. * 0.29 0.33 -- --

Indeno(1,2,3-cd)pyrene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Isophorone N Yes 6 nd 0.60 -- Non-Det. * 27 96 -- --

Napthalene No Human Health Water Quality Criteria

Nitrobenzene N Yes 6 nd 0.60 -- Non-Det. * 14 69 -- --

N-nitrosodimethylamine Y Yes 6 nd 0.60 -- Non-Det. * 0.00068 0.3 -- --

N-nitrosodi-n-propylamine Y Yes 6 nd 0.60 -- Non-Det. * 0.0046 0.051 -- --

N-nitrosodiphenylamine Y Yes 6 nd 0.60 -- Non-Det. * 0.55 0.6 -- --

Pentachlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 0.15 0.15 -- --

Phenanthrene No Human Health Water Quality Criteria

Pyrene N Yes 6 nd 0.60 -- Non-Det. * 290 400 -- --

1,2,4-trichlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 6.4 7 -- --

Tetrachlorobenzene,1,2,4,5 N Yes 1 nd 0.60 -- Non-Det. * 0.11 0.11 -- --
Table 3:  Pesticides & PCBs

Aldrin Y * -- -- 0.60 -- -- * 0.000005 5E-06 -- --

BHC-Technical Y No 0 0.00 0.60 -- -- * 0.0014 0.0015 -- --

BHC Alpha Y No -- -- 0.60 -- -- * 0.00045 0.0005 -- --

BHC Beta Y No -- -- 0.60 -- -- * 0.0016 0.0017 -- --

BHC-delta No -- -- No Water Quality Criteria *
BHC Gamma (Lindane) N * -- -- 0.60 -- -- * 0.17 0.18 -- --

Chlordane Y * -- -- 0.60 -- -- * 0.000081 8E-05 -- --

Chlorpyrifos NNo Human Health Water Quality Criteria

Demeton NNo Human Health Water Quality Criteria

DDD 4,4' Y * -- -- 0.60 -- -- * 0.000031 3E-05 -- --

DDE 4,4' Y * -- -- 0.60 -- -- * 0.000022 2E-05 -- --

DDT 4,4' Y * -- -- 0.60 -- -- * 0.000022 2E-05 -- --

Dieldrin Y * -- -- 0.60 -- -- * 5.3E-06 5E-06 -- --

Endosulfan Alpha N No -- -- 0.60 -- -- * 8.5 8.9 -- --

--

--

--

--

--

--

--

--

--

--

--

--

--

--
--

--

--

--

--
--

--

--

--

--

--

--

--

--
--

--

--
--

--
--
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fishµg/l

Pollutant Parameter
Est. Maximum 

Effluent Conc.

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

Endosulfan Beta N No -- -- 0.60 -- -- * 8.5 8.9 -- --

Endosulfan Sulfate N * -- -- 0.60 -- -- * 8.5 8.9 -- --

Endosulfan NNo Human Health Water Quality Criteria

Endrin N * -- -- 0.60 -- -- * 0.024 0.024 -- --

Endrin Aldehyde N * -- -- 0.60 -- -- * 0.03 0.03 -- --

Heptachlor Y * -- -- 0.60 -- -- * 7.9E-06 8E-06 -- --

Heptachlor Epoxide Y * -- -- 0.60 -- -- * 3.9E-06 4E-06 -- --

Methoxychlor N * -- -- 0.60 -- -- * 100 na -- --

Toxaphene Y * -- -- 0.60 -- -- * 0.000028 3E-05 -- --

Total PCBs Y No 0 0.00 0.60 -- -- * 6.4E-06 6E-06 -- --

PCB- Aroclor 1016 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1221 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1232 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1242 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1248 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1254 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1260 Y No -- -- No Water Quality Criteria *
Other parameters with state water quality criteria
Barium (total recoverable) N * -- -- 0.60 -- -- * 1000 na -- --

Manganese (total recoverable) N * -- -- 0.60 -- -- * Withdrawn 100 -- --

Chlorophenoxy Herbicide 

(2,4,5,-TP) N * -- -- 0.60 -- -- * 10 na -- --

Chlorophenoxy Herbicide (2,4,-

D) N * -- -- 0.60 -- -- * 100 na -- --

Dioxin (2,3,7,8-TCDD) Y * -- -- 0.60 -- -- * 5.1E-10 5E-10 -- --

Nitrosodibutylamine, N Y * -- -- 0.60 -- -- * 0.005 0.022 -- --

Nitrosodiethylamine, N Y * -- -- 0.60 -- -- * 0.00079 0.046 -- --

Nitrosopyrrolidine, N Y * -- -- 0.60 -- -- * 0.016 3.4 -- --

--

--

--

--

--
--

--

--

--

--

--

--

--

--

--

--
--
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Facility Name:
Y

DEQ File Number:
Y 8.8

Eff. Flow Rate MGD *

Max. Effluent Conc. %'ile % 'ile 95%

Stream FLow: 

30Q5
CFS * Confidence Level % 'ile 95%

% dilution at MZ % 25%

na

na

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fish
Table 1  Effluent Parameters for all POTWs w/a Flow > 0.1 MGD

Nitrates-Nitrite N Yes -- -- 0.60 -- -- * 10000 na -- --
Table 2  Effluent Parameters for Selected POTWs

Hardness (Total as CaCO3) Must be collect for metals criteria calculation.  Submit data to the fields at the top of the spreadsheet
Table 2:  Metals (total recoverable), cyanide and totoal phenols

Antimony (total recoverable) N Yes 95 0.54 0.36 0.50 No * 5.1 64 -- --

Arsenic (total recoverable) Y Yes 28 0.98 No Human Health Water Quality Criteria *
Arsenic (total inorganic) Y * 28 0.98 0.60 1.21 No * 2.1 2.1 -- --

Arsenic (total inorganic + 

dissolved)
Y *

Beryllium (total recoverable) Y Yes

Cadmium (total recoverable) N Yes

Cadmium (dissolved) *

Chromium (total recoverable) Yes

Chromium (dissolved) *

Chromium III (dissolved) N *

Chromium VI (dissolved) Y *

Copper (total recoverable) N Yes 95 14.50 0.36 13.42 No * 1300 na -- --

Copper (dissolved) *

Iron (total recoverable) N Yes

Lead (total recoverable) N Yes

Lead (dissolved) *

Outfall Number:

6/5/2015

RPA Run Notes:

RPA Run Information

Dilution @ Harmonic Mean Flow

Dilution @ 30Q5

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Please complete the following General Facility Information

1. Do I have dilution value from a 

mixing zone study? (Y/N)

2. Is the receiving waterbody 

fresh water? (Y/N)

3. If answered "N" to Question 1 , 

then fill in the following table

Stream Flow: 

Harmonic Mean 
CFS

Calculated dilution factors

4.  If answered "Y" to Question 1 , then fill in dilution 

factors from mixing zone study

Dilution @ RMZ under harmonic mean 

flow 

5. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Permit Writer Name:

Forest Grove WWTF

101142

Effluent 

Conc. 

*

Mark Hynson

F001A

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ

Date of RPA Run:

Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation
Pollutant Parameter

Est. Maximum 

Effluent Conc.

--

6.1
Dilution @ RMZ under 30Q5 flow

--

µg/l

--

--
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fish

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation
Pollutant Parameter

Est. Maximum 

Effluent Conc.

µg/l

Mercury (total) N Yes 85 0.01 No Human Health Water Quality Criteria *
Methyl Mercury N * 85 0.01 -- -- MMP Req'd na na .040 mg/kgMMP Req'dMMP Req'd

Nickel (total recoverable) N Yes 95 20.60 0.34 19.14 No * 140 170 -- --

Nickel (dissolved) *

Selenium (total recoverable) N Yes 95 1.25 0.36 1.16 No * 120 420 -- --

Selenium (selenate+selenite, 

dissolved) *

Silver (total recoverable) N Yes

Silver (dissolved) *

Thallium (total recoverable) N Yes 95 0.03 0.60 0.03 No * 0.043 0.047 -- --

Zinc (total recoverable) N Yes 95 56.60 0.25 53.57 No * 2100 2600 -- --

Zinc (dissolved) *

Cyanide (total) N Yes 96 0.01 0.60 0.01 No * 130 130 -- --

Cyanide (free) N No Human Health Water Quality Criteria

Total phenolic compounds N No Water Quality Criteria
Table 2:  Volatile organic compounds

Acrolein N Yes 7 nd 0.60 -- Non-Det. * 0.88 0.93 -- --

Acrylonitrile Y Yes 7 nd 0.60 -- Non-Det. * 0.018 0.025 -- --

Benzene Y Yes 7 nd 0.60 -- Non-Det. * 0.44 1.4 -- --

Bromoform Y Yes 7 nd 0.60 -- Non-Det. * 3.3 14 -- --

Carbon Tetrachloride Y Yes 7 nd 0.60 -- Non-Det. * 0.1 0.16 -- --

Chlorobenzene N Yes 7 nd 0.60 -- Non-Det. * 74 160 -- --

Chlorodibromomethane Y Yes 7 nd 0.60 -- Non-Det. * 0.31 1.3 -- --

Chloroethane No Human Health Water Quality Criteria

2-chloroethylvinyl ether No Human Health Water Quality Criteria

Chloroform N Yes 7 1.80 0.60 3.61 No * 260 1100 -- --

Dichlorobromomethane Y Yes 7 nd 0.60 -- Non-Det. * 0.42 1.7 -- --

1,1-dichloroethane No Human Health Water Quality Criteria

1,2-dichloroethane Y Yes 7 nd 0.60 -- Non-Det. * 0.35 3.7 -- --

1,2-trans-dichloroethylene N Yes 7 nd 0.60 -- Non-Det. * 120 1000 -- --

1,1-dichloroethylene N Yes 7 nd 0.60 -- Non-Det. * 230 710 -- --

1,2-dichloropropane Y Yes 7 nd 0.60 -- Non-Det. * 0.38 1.5 -- --

1,3-dichloropropene Y Yes 7 nd 0.60 -- Non-Det. * 0.3 2.1 -- --

Ethylbenzene N Yes 7 nd 0.60 -- Non-Det. * 160 210 -- --

Methyl Bromide N Yes 7 nd 0.60 -- Non-Det. * 37 150 -- --

methyl chloride No Human Health Water Quality Criteria

Methylene Chloride Y Yes 7 nd 0.60 -- Non-Det. * 4.3 59 -- --

1,1,2,2-tetrachloroethane Y Yes 7 nd 0.60 -- Non-Det. * 0.12 0.4 -- --

Tetrachloroethylene Y Yes 7 nd 0.60 -- Non-Det. * 0.24 0.33 -- --

Toluene N Yes 7 2.40 0.60 4.81 No * 720 1500 -- --

1,1,1-trichloroethane NNo Human Health Water Quality Criteria

--

--

--

--

--
--

--

--

--

--

--

--

--

--
--

--
--

na

--

--
--

--

--

--

--

--
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fish

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation
Pollutant Parameter

Est. Maximum 

Effluent Conc.

µg/l

1,1,2-trichloroethane Y Yes 7 nd 0.60 -- Non-Det. * 0.44 1.6 -- --

Trichloroethylene Y Yes 7 nd 0.60 -- Non-Det. * 1.4 3 -- --

Vinyl Chloride Y Yes -- -- 0.60 -- -- * 0.023 0.24 -- --
Table 2:  Acid-extractable compounds

p-chloro-m-cresol No Water Quality Criteria

2-chlorophenol N Yes 6 nd 0.60 -- Non-Det. * 14 15 -- --

2,4-dichlorophenol N Yes 6 nd 0.60 -- Non-Det. * 23 29 -- --

2,4-dimethylphenol N Yes 6 nd 0.60 -- Non-Det. * 76 85 -- --

Methyl-4,6-dinitrophenol N Yes 6 nd 0.60 -- Non-Det. * 9.2 28 -- --

2,4-dinitrophenol N Yes 6 nd 0.60 -- Non-Det. * 62 530 -- --

2-nitrophenol No Human Health Water Quality Criteria

4-nitrophenol No Human Health Water Quality Criteria

Pentachlorophenol Y Yes 6 nd 0.60 -- Non-Det. * 0.15 0.3 -- --

Phenol N Yes 6 nd 0.60 -- Non-Det. * 9400 86000 -- --

2,4,5-trichlorophenol N Yes 1 nd 0.60 -- Non-Det. * 330 360 -- --

2,4,6-trichlorophenol Y Yes 6 nd 0.60 -- Non-Det. * 0.23 0.24 -- --
Table 2:  Base-neutral compounds

Acenaphthene N Yes 6 nd 0.60 -- Non-Det. * 95 99 -- --

Acenaphthylene No Human Health Water Quality Criteria

Anthracene N Yes 6 nd 0.60 -- Non-Det. * 2900 4000 -- --

Azobenzene na Yes 6 nd No Human Health Water Quality Criteria *
Benzidine Y Yes 6 nd 0.60 -- Non-Det. * 0.000018 2E-05 -- --

Benzo(a)anthracene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Benzo(a)pyrene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Benzo(b)fluoranthene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Benzo(ghi)perylene No Human Health Water Quality Criteria

Benzo(k)fluoranthene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Bis (2-chloroethoxy) methaneNo Human Health Water Quality Criteria

Bis(2-chloroethyl)ether Y Yes 6 nd 0.60 -- Non-Det. * 0.02 0.053 -- --

Bis(2-chloroisopropyl)ether N Yes 6 nd 0.60 -- Non-Det. * 1200 6500 -- --

Chloromethyl Ether, bis YNo Method available for monitoring

Bis (2-ethylhexyl)phthalate Y Yes -- -- 0.60 -- -- * 0.2 0.22 -- --

4-bromophenyl phenyl etherNo Human Health Water Quality Criteria

Butylbenzyl phthalate N Yes 7 nd 0.60 -- Non-Det. * 190 190 -- --

2-chloronaphthalene N Yes 6 nd 0.60 -- Non-Det. * 150 160 -- --

4-chlorophenyl phenyl ether No Water Quality Criteria

Chrysene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Di-n-butyl phthalate N Yes 7 0.91 0.60 1.82 No * 400 450 -- --

Di-n-octyl phthalate No Human Health Water Quality Criteria

Dibenzo(a,h)anthracene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

1,2-Dichlorobenzene (o) N Yes 5 nd 0.60 -- Non-Det. * 110 130 -- --
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fish

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation
Pollutant Parameter

Est. Maximum 

Effluent Conc.

µg/l

1,3-Dichlorobenzene (m) N Yes 5 nd 0.60 -- Non-Det. * 80 96 -- --

1,4-Dichlorobenzene (p) N Yes 6 nd 0.60 -- Non-Det. * 16 19 -- --

3,3-Dichlorobenzidine Y Yes 6 nd 0.60 -- Non-Det. * 0.0027 0.0028 -- --

Diethyl phthalate N Yes 7 nd 0.60 -- Non-Det. * 3800 4400 -- --

Dimethyl phthalate N Yes 7 nd 0.60 -- Non-Det. * 84000 110000 -- --

2,4-dinitrotoluene Y Yes 6 nd 0.60 -- Non-Det. * 0.084 0.34 -- --

2,6-dinitrotoluene No Water Quality Criteria

1,2-diphenylhydrazine Y No 6 nd 0.60 -- Non-Det. * 0.014 0.02 -- --

Fluoranthene N Yes 6 nd 0.60 -- Non-Det. * 14 14 -- --

Fluorene N Yes 6 nd 0.60 -- Non-Det. * 390 530 -- --

Hexachlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 0.000029 3E-05 -- --

Hexachlorobutadiene Y Yes 6 nd 0.60 -- Non-Det. * 0.36 1.8 -- --

Hexachlorocyclopentadiene N Yes 6 nd 0.60 -- Non-Det. * 30 110 -- --

Hexachloroethane Y Yes 6 nd 0.60 -- Non-Det. * 0.29 0.33 -- --

Indeno(1,2,3-cd)pyrene Y Yes 6 nd 0.60 -- Non-Det. * 0.0013 0.0018 -- --

Isophorone N Yes 6 nd 0.60 -- Non-Det. * 27 96 -- --

Napthalene No Human Health Water Quality Criteria

Nitrobenzene N Yes 6 nd 0.60 -- Non-Det. * 14 69 -- --

N-nitrosodimethylamine Y Yes 5 nd 0.60 -- Non-Det. * 0.00068 0.3 -- --

N-nitrosodi-n-propylamine Y Yes 6 nd 0.60 -- Non-Det. * 0.0046 0.051 -- --

N-nitrosodiphenylamine Y Yes 6 nd 0.60 -- Non-Det. * 0.55 0.6 -- --

Pentachlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 0.15 0.15 -- --

Phenanthrene No Human Health Water Quality Criteria

Pyrene N Yes 6 nd 0.60 -- Non-Det. * 290 400 -- --

1,2,4-trichlorobenzene N Yes 6 nd 0.60 -- Non-Det. * 6.4 7 -- --

Tetrachlorobenzene,1,2,4,5 N Yes 1 nd 0.60 -- Non-Det. * 0.11 0.11 -- --
Table 3:  Pesticides & PCBs

Aldrin Y * -- -- 0.60 -- -- * 0.000005 5E-06 -- --

BHC-Technical Y No 0 0.00 0.60 -- -- * 0.0014 0.0015 -- --

BHC Alpha Y No -- -- 0.60 -- -- * 0.00045 0.0005 -- --

BHC Beta Y No -- -- 0.60 -- -- * 0.0016 0.0017 -- --

BHC-delta No -- -- No Water Quality Criteria *
BHC Gamma (Lindane) N * -- -- 0.60 -- -- * 0.17 0.18 -- --

Chlordane Y * -- -- 0.60 -- -- * 0.000081 8E-05 -- --

Chlorpyrifos NNo Human Health Water Quality Criteria

Demeton NNo Human Health Water Quality Criteria

DDD 4,4' Y * -- -- 0.60 -- -- * 0.000031 3E-05 -- --

DDE 4,4' Y * -- -- 0.60 -- -- * 0.000022 2E-05 -- --

DDT 4,4' Y * -- -- 0.60 -- -- * 0.000022 2E-05 -- --

Dieldrin Y * -- -- 0.60 -- -- * 5.3E-06 5E-06 -- --

Endosulfan Alpha N No -- -- 0.60 -- -- * 8.5 8.9 -- --
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Or. DEQ Reasonable Potential Analysis - Human Health - Domestic Facility Rev. 2.0

Pollutant Type (Y/N) (Yes/No) µg/l default=0.6 µg/l (Yes/No) µg/l µg/l µg/l Water + Fish Fish

Carcinogen 

Status

RP at end of 

pipe? 

Ambient 

Conc.

Determine Monitoring Reqs. Identify Pollutants of Concern

Effluent 

Conc. 

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

WQ CriteriaMax Total 

Conc. at 

RMZ
Water + 

Fish
Fish

In-stream Conc. Determine Reasonable Potential

Evaluation 

required?

# of 

Samples

Coefficent of 

Variation
Pollutant Parameter

Est. Maximum 

Effluent Conc.

µg/l

Endosulfan Beta N No -- -- 0.60 -- -- * 8.5 8.9 -- --

Endosulfan Sulfate N * -- -- 0.60 -- -- * 8.5 8.9 -- --

Endosulfan NNo Human Health Water Quality Criteria

Endrin N * -- -- 0.60 -- -- * 0.024 0.024 -- --

Endrin Aldehyde N * -- -- 0.60 -- -- * 0.03 0.03 -- --

Guthion No Human Health Water Quality Criteria

Heptachlor Y * -- -- 0.60 -- -- * 7.9E-06 8E-06 -- --

Heptachlor Epoxide Y * -- -- 0.60 -- -- * 3.9E-06 4E-06 -- --

Malathion NNo Human Health Water Quality Criteria

Methoxychlor N * -- -- 0.60 -- -- * 100 na -- --

Mirex No Human Health Water Quality Criteria

Parathion No Human Health Water Quality Criteria

Toxaphene Y * -- -- 0.60 -- -- * 0.000028 3E-05 -- --

Total PCBs Y No 0 0.00 0.60 -- -- * 6.4E-06 6E-06 -- --

PCB- Aroclor 1016 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1221 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1232 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1242 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1248 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1254 Y No -- -- No Water Quality Criteria *
PCB- Aroclor 1260 Y No -- -- No Water Quality Criteria *
Other parameters with state water quality criteria
Barium (total recoverable) N * -- -- 0.60 -- -- * 1000 na -- --

Manganese (total recoverable) N * -- -- 0.60 -- -- * Withdrawn 100 -- --

Sulfide Hydrogen Sulfide NNo Human Health Water Quality Criteria

Chlorophenoxy Herbicide 

(2,4,5,-TP) N * -- -- 0.60 -- -- * 10 na -- --

Chlorophenoxy Herbicide (2,4,-

D) N * -- -- 0.60 -- -- * 100 na -- --

Dioxin (2,3,7,8-TCDD) Y * -- -- 0.60 -- -- * 5.1E-10 5E-10 -- --

Nitrosamines Y No No monitoring methods

Nitrosodibutylamine, N Y * -- -- 0.60 -- -- * 0.005 0.022 -- --

Nitrosodiethylamine, N Y * -- -- 0.60 -- -- * 0.00079 0.046 -- --

Nitrosopyrrolidine, N Y * -- -- 0.60 -- -- * 0.016 3.4 -- --
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REASONABLE POTENTIAL ANALYSIS (RPA) SPREADSHEETS 
 



Calculation of pH of a mixture of two flows. 

  Based on the procedure in EPA's DESCON program (EPA, 1988. Technical  

  Guidance on Supplementary Stream Design Conditions for Steady State 

 

 

Modeling.  USEPA Office of Water, Washington D.C.) 

  

Durham AWWTF - 9-2-2015 
  Low River Flow Conditions RPA for pH 

INPUT Lower pH Upper pH 

  Criteria Criteria 

1.  DILUTION FACTOR AT MZ BOUNDARY - (Qe+Qr)/Qe 5.7  5.7  

      

2.  UPSTREAM/BACKGROUND CHARACTERISTICS     

      Temperature (deg C): 21.4  21.4  

      pH: 7.1  7.4  

      Alkalinity (mg CaCO3/L): 48.8  48.8  

      

3.  EFFLUENT CHARACTERISTICS     

      Temperature (deg C): 22.4  22.4  

      pH: 6.0  9.0  

      Alkalinity (mg CaCO3/L): 89.0  89.0  

      

4.  APPLICABLE PH CRITERIA 6.5  8.5  

OUTPUT     

1.  IONIZATION CONSTANTS     

      Upstream/Background pKa: 6.37  6.37  

      Effluent pKa: 6.37  6.37  

2.  IONIZATION FRACTIONS     

      Upstream/Background Ionization Fraction: 0.84  0.91  

      Effluent Ionization Fraction: 0.30  1.00  

3.  TOTAL INORGANIC CARBON     

      Upstream/Background Total Inorganic Carbon (mg CaCO3/L): 57.94  53.38  

      Effluent Total Inorganic Carbon (mg CaCO3/L): 295.67  89.21  

4.  CONDITIONS AT MIXING ZONE BOUNDARY     

      Temperature (deg C): 21.58  21.58  

      Alkalinity (mg CaCO3/L): 55.85  55.85  

      Total Inorganic Carbon (mg CaCO3/L): 99.65  59.67  

      pKa: 6.37  6.37  

      pH at Mixing Zone Boundary: 6.5  7.5  

      Is there Reasonable Potential? No No 

 



Calculation of pH of a mixture of two flows. 

  Based on the procedure in EPA's DESCON program (EPA, 1988. Technical  

  Guidance on Supplementary Stream Design Conditions for Steady State 

  Modeling.  USEPA Office of Water, Washington D.C.) 

  

Durham AWWTF - 9-2-2015 
  High River Flow Conditions RPA for pH 

INPUT Lower pH Upper pH 

  Criteria Criteria 

1.  DILUTION FACTOR AT MZ BOUNDARY - (Qe+Qr)/Qe 6.6  6.6  

      

2.  UPSTREAM/BACKGROUND CHARACTERISTICS     

      Temperature (deg C): 16.0  16.0  

      pH: 7.1  7.1  

      Alkalinity (mg CaCO3/L): 26.8  26.8  

      

3.  EFFLUENT CHARACTERISTICS     

      Temperature (deg C): 18.9  18.9  

      pH: 6.2  9.0  

      Alkalinity (mg CaCO3/L): 130.0  130.0  

      

4.  APPLICABLE PH CRITERIA 6.5  8.5  

OUTPUT     

1.  IONIZATION CONSTANTS     

      Upstream/Background pKa: 6.41  6.41  

      Effluent pKa: 6.39  6.39  

2.  IONIZATION FRACTIONS     

      Upstream/Background Ionization Fraction: 0.83  0.83  

      Effluent Ionization Fraction: 0.39  1.00  

3.  TOTAL INORGANIC CARBON     

      Upstream/Background Total Inorganic Carbon (mg CaCO3/L): 32.30  32.30  

      Effluent Total Inorganic Carbon (mg CaCO3/L): 331.27  130.32  

4.  CONDITIONS AT MIXING ZONE BOUNDARY     

      Temperature (deg C): 16.44  16.44  

      Alkalinity (mg CaCO3/L): 42.44  42.44  

      Total Inorganic Carbon (mg CaCO3/L): 77.60  47.15  

      pKa: 6.41  6.41  

      pH at Mixing Zone Boundary: 6.5  7.4  

      Is there Reasonable Potential? No No 

 



Calculation of pH of a mixture of two flows. 

  Based on the procedure in EPA's DESCON program (EPA, 1988. Technical   

 Guidance on Supplementary Stream Design Conditions for Steady State 

  Modeling.  USEPA Office of Water, Washington D.C.) 

  

Rock Creek AWWTF - 9-2-15 
  Low River Flow Conditions RPA for pH 

INPUT Lower pH Upper pH 

  Criteria Criteria 

1.  DILUTION FACTOR AT MZ BOUNDARY - (Qe+Qr)/Qe 2.2  2.2  

      

2.  UPSTREAM/BACKGROUND CHARACTERISTICS     

      Temperature (deg C): 17.5  17.5  

      pH: 7.2  7.6  

      Alkalinity (mg CaCO3/L): 34.9  34.9  

      

3.  EFFLUENT CHARACTERISTICS     

      Temperature (deg C): 22.9  22.9  

      pH: 6.3  9.0  

      Alkalinity (mg CaCO3/L): 81.1  81.1  

      

4.  APPLICABLE PH CRITERIA 6.5  8.5  

OUTPUT     

1.  IONIZATION CONSTANTS     

      Upstream/Background pKa: 6.40  6.40  

      Effluent pKa: 6.36  6.36  

2.  IONIZATION FRACTIONS     

      Upstream/Background Ionization Fraction: 0.86  0.94  

      Effluent Ionization Fraction: 0.46  1.00  

3.  TOTAL INORGANIC CARBON     

      Upstream/Background Total Inorganic Carbon (mg CaCO3/L): 40.43  37.21  

      Effluent Total Inorganic Carbon (mg CaCO3/L): 174.84  81.31  

4.  CONDITIONS AT MIXING ZONE BOUNDARY     

      Temperature (deg C): 19.95  19.95  

      Alkalinity (mg CaCO3/L): 55.91  55.91  

      Total Inorganic Carbon (mg CaCO3/L): 101.53  57.25  

      pKa: 6.38  6.38  

      pH at Mixing Zone Boundary: 6.5  8.0  

      Is there Reasonable Potential? No No 

 



Calculation of pH of a mixture of two flows. 

  Based on the procedure in EPA's DESCON program (EPA, 1988. Technical  

  Guidance on Supplementary Stream Design Conditions for Steady State 

  Modeling.  USEPA Office of Water, Washington D.C.) 

  

Rock Creek AWWTF - 9-2-15 
  High River Flow Conditions RPA for pH 

INPUT Lower pH Upper pH 

  Criteria Criteria 

1.  DILUTION FACTOR AT MZ BOUNDARY - (Qe+Qr)/Qe 3.9  3.9  

      

2.  UPSTREAM/BACKGROUND CHARACTERISTICS     

      Temperature (deg C): 14.5  14.5  

      pH: 6.9  7.4  

      Alkalinity (mg CaCO3/L): 24.2  24.2  

      

3.  EFFLUENT CHARACTERISTICS     

      Temperature (deg C): 19.8  19.8  

      pH: 6.3  9.0  

      Alkalinity (mg CaCO3/L): 135.0  135.0  

      

4.  APPLICABLE PH CRITERIA 6.5  8.5  

OUTPUT     

1.  IONIZATION CONSTANTS     

      Upstream/Background pKa: 6.42  6.42  

      Effluent pKa: 6.38  6.38  

2.  IONIZATION FRACTIONS     

      Upstream/Background Ionization Fraction: 0.75  0.90  

      Effluent Ionization Fraction: 0.45  1.00  

3.  TOTAL INORGANIC CARBON     

      Upstream/Background Total Inorganic Carbon (mg CaCO3/L): 32.29  26.76  

      Effluent Total Inorganic Carbon (mg CaCO3/L): 298.58  135.33  

4.  CONDITIONS AT MIXING ZONE BOUNDARY     

      Temperature (deg C): 15.86  15.86  

      Alkalinity (mg CaCO3/L): 52.61  52.61  

      Total Inorganic Carbon (mg CaCO3/L): 100.57  54.60  

      pKa: 6.41  6.41  

      pH at Mixing Zone Boundary: 6.5  7.8  

      Is there Reasonable Potential? No No 

 



Calculation of pH of a mixture of two flows. 

  Based on the procedure in EPA's DESCON program (EPA, 1988. Technical  

  Guidance on Supplementary Stream Design Conditions for Steady State 

 

 

Modeling.  USEPA Office of Water, Washington D.C.) 

  
Hillsboro WWTF - 9-2-2015 

  
Low River Flow Conditions RPA for pH 

INPUT Lower pH Upper pH 

  Criteria Criteria 

1.  DILUTION FACTOR AT MZ BOUNDARY - (Qe+Qr)/Qe 4.4  4.4  

      

2.  UPSTREAM/BACKGROUND CHARACTERISTICS     

      Temperature (deg C): 16.4  16.4  

      pH: 7.3  7.5  

      Alkalinity (mg CaCO3/L): 33.3  33.3  

      

3.  EFFLUENT CHARACTERISTICS     

      Temperature (deg C): 19.3  19.3  

      pH: 6.3  9.0  

      Alkalinity (mg CaCO3/L): 178.3  178.3  

      

4.  APPLICABLE PH CRITERIA 6.5  8.5  

OUTPUT     

1.  IONIZATION CONSTANTS     

      Upstream/Background pKa: 6.41  6.41  

      Effluent pKa: 6.39  6.39  

2.  IONIZATION FRACTIONS     

      Upstream/Background Ionization Fraction: 0.88  0.93  

      Effluent Ionization Fraction: 0.45  1.00  

3.  TOTAL INORGANIC CARBON     

      Upstream/Background Total Inorganic Carbon (mg CaCO3/L): 37.68  36.00  

      Effluent Total Inorganic Carbon (mg CaCO3/L): 396.13  178.73  

4.  CONDITIONS AT MIXING ZONE BOUNDARY     

      Temperature (deg C): 17.06  17.06  

      Alkalinity (mg CaCO3/L): 66.25  66.25  

      Total Inorganic Carbon (mg CaCO3/L): 119.14  68.44  

      pKa: 6.40  6.40  

      pH at Mixing Zone Boundary: 6.5  7.9  

      Is there Reasonable Potential? No No 

 



Calculation of pH of a mixture of two flows. 

  Based on the procedure in EPA's DESCON program (EPA, 1988. Technical  

  Guidance on Supplementary Stream Design Conditions for Steady State 

  Modeling.  USEPA Office of Water, Washington D.C.)  

 
Hillsboro WWTF - 9-2-2015 

  
High River Flow Conditions RPA for pH 

INPUT Lower pH Upper pH 

  Criteria Criteria 

1.  DILUTION FACTOR AT MZ BOUNDARY - (Qe+Qr)/Qe 12.6  12.6  

      

2.  UPSTREAM/BACKGROUND CHARACTERISTICS     

      Temperature (deg C): 14.1  14.1  

      pH: 6.9  7.4  

      Alkalinity (mg CaCO3/L): 24.6  24.6  

      

3.  EFFLUENT CHARACTERISTICS     

      Temperature (deg C): 16.3  16.3  

      pH: 6.2  9.0  

      Alkalinity (mg CaCO3/L): 169.0  169.0  

      

4.  APPLICABLE PH CRITERIA 6.5  8.5  

OUTPUT     

1.  IONIZATION CONSTANTS     

      Upstream/Background pKa: 6.43  6.43  

      Effluent pKa: 6.41  6.41  

2.  IONIZATION FRACTIONS     

      Upstream/Background Ionization Fraction: 0.75  0.90  

      Effluent Ionization Fraction: 0.38  1.00  

3.  TOTAL INORGANIC CARBON     

      Upstream/Background Total Inorganic Carbon (mg CaCO3/L): 32.89  27.22  

      Effluent Total Inorganic Carbon (mg CaCO3/L): 442.80  169.43  

4.  CONDITIONS AT MIXING ZONE BOUNDARY     

      Temperature (deg C): 14.27  14.27  

      Alkalinity (mg CaCO3/L): 36.06  36.06  

      Total Inorganic Carbon (mg CaCO3/L): 65.42  38.51  

      pKa: 6.43  6.43  

      pH at Mixing Zone Boundary: 6.5  7.6  

      Is there Reasonable Potential? No No 

 



Calculation of pH of a mixture of two flows. 

  Based on the procedure in EPA's DESCON program (EPA, 1988. Technical  

  Guidance on Supplementary Stream Design Conditions for Steady State 

  Modeling.  USEPA Office of Water, Washington D.C.) 

  

Forest Grove WWTF - 9-2-2015 
  Low River Flow Conditions RPA for pH 

INPUT Lower pH Upper pH 

  Criteria Criteria 

1.  DILUTION FACTOR AT MZ BOUNDARY - (Qe+Qr)/Qe 5.4  5.4  

      

2.  UPSTREAM/BACKGROUND CHARACTERISTICS     

      Temperature (deg C): 14.1  14.1  

      pH: 7.0  7.4  

      Alkalinity (mg CaCO3/L): 25.8  25.8  

      

3.  EFFLUENT CHARACTERISTICS     

      Temperature (deg C): 18.5  18.5  

      pH: 6.3  9.0  

      Alkalinity (mg CaCO3/L): 143.2  143.2  

      

4.  APPLICABLE PH CRITERIA 6.5  8.5  

OUTPUT     

1.  IONIZATION CONSTANTS     

      Upstream/Background pKa: 6.43  6.43  

      Effluent pKa: 6.39  6.39  

2.  IONIZATION FRACTIONS     

      Upstream/Background Ionization Fraction: 0.79  0.90  

      Effluent Ionization Fraction: 0.45  1.00  

3.  TOTAL INORGANIC CARBON     

      Upstream/Background Total Inorganic Carbon (mg CaCO3/L): 32.75  28.58  

      Effluent Total Inorganic Carbon (mg CaCO3/L): 320.56  143.55  

4.  CONDITIONS AT MIXING ZONE BOUNDARY     

      Temperature (deg C): 14.89  14.89  

      Alkalinity (mg CaCO3/L): 47.57  47.57  

      Total Inorganic Carbon (mg CaCO3/L): 86.05  49.87  

      pKa: 6.42  6.42  

      pH at Mixing Zone Boundary: 6.5  7.7  

      Is there Reasonable Potential? No No 

 



Calculation of pH of a mixture of two flows. 

  Based on the procedure in EPA's DESCON program (EPA, 1988. Technical  

  Guidance on Supplementary Stream Design Conditions for Steady State 

  Modeling.  USEPA Office of Water, Washington D.C.)  

 

Forest Grove WWTF - 9-2-2015 
  High River Flow Conditions RPA for pH 

INPUT Lower pH Upper pH 

  Criteria Criteria 

1.  DILUTION FACTOR AT MZ BOUNDARY - (Qe+Qr)/Qe 8.1  8.1  

      

2.  UPSTREAM/BACKGROUND CHARACTERISTICS     

      Temperature (deg C): 12.3  12.3  

      pH: 6.9  7.3  

      Alkalinity (mg CaCO3/L): 22.8  22.8  

      

3.  EFFLUENT CHARACTERISTICS     

      Temperature (deg C): 15.8  15.8  

      pH: 6.2  9.0  

      Alkalinity (mg CaCO3/L): 120.0  120.0  

      

4.  APPLICABLE PH CRITERIA 6.5  8.5  

OUTPUT     

1.  IONIZATION CONSTANTS     

      Upstream/Background pKa: 6.44  6.44  

      Effluent pKa: 6.41  6.41  

2.  IONIZATION FRACTIONS     

      Upstream/Background Ionization Fraction: 0.74  0.88  

      Effluent Ionization Fraction: 0.38  1.00  

3.  TOTAL INORGANIC CARBON     

      Upstream/Background Total Inorganic Carbon (mg CaCO3/L): 30.76  25.97  

      Effluent Total Inorganic Carbon (mg CaCO3/L): 316.20  120.31  

4.  CONDITIONS AT MIXING ZONE BOUNDARY     

      Temperature (deg C): 12.73  12.73  

      Alkalinity (mg CaCO3/L): 34.84  34.84  

      Total Inorganic Carbon (mg CaCO3/L): 66.13  37.66  

      pKa: 6.44  6.44  

      pH at Mixing Zone Boundary: 6.5  7.5  

      Is there Reasonable Potential? No No 
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ROCK CREEK AND DURHAM WET WEATHER OUTFALL 

REASONABLE POTENTIAL ANALYSIS (RPA) SPREADSHEETS 



Reasonable Potential Analysis - Aquatic Toxicity - Rock Creek Wet Weather Outfall (During High Flow Event)

Facility Name: Y

DEQ File Number: Y
3.6

6.2

Eff. Flow Rate* MGD *

Stream Flow CFS * mg/L CaCO3 139.9

Stream Flow** CFS * mg/L CaCO3
35.32

% dilution at ZID % * mg/L CaCO3
64

% dilution at MZ % * mg/L CaCO3
52

na

KEY: -- Intermediate calc.s na %'ile 95%

*          Enter data here -- Calculated results %'ile 99%

*Effluent flow based on maximum day wet weather flow (2025 conditions)
**Stream flow based on anticipated stream flow during effluent flow condition

(Yes/No) µg/l Default=0.6 µg/l (Yes/No) µg/l µg/l µg/l µg/l µg/l Acute Chronic
Table 1  Effluent Parameters for all POTWs w/a Flow > 0.1 MGD
Table 2  Effluent Parameters for Selected POTWs

Hardness (Total as CaCO3) * Must be collected for metals criteria calculation.  Submit data to the fields at the top of the spreadsheet

Table 2:  Metals (total recoverable), cyanide and totoal phenols Convert total metals data to dissolved? (yes/no) *

Antimony (total recoverable) * No Aquatic Water Quality Criteria

Arsenic (total recoverable) * 53 4.17 No Water Quality Criteria *
Arsenic (total inorganic) * No Aquatic Water Quality Criteria

Arsenic (total inorganic + dissolved) * 53 4.17 0.44 4.59 No * -- -- 340.0 150.0 -- --

Beryllium (total recoverable) * No Aquatic Water Quality Criteria 0.0 0.0
Cadmium (total recoverable) * 157 0.433 0.49 0.43 No * -- -- 2.4 -- -- --

Cadmium (dissolved) * 120 0.428 0.55 0.43 Yes 0.00 0.12 0.07 -- 0.2 -- NO

Chromium (total recoverable) * 157 2.53 No Water Quality Criteria *
Chromium (dissolved) * 120 1.5 Only for use in Tier 2 *
Chromium III (dissolved) * 157 2.53 0.62 2.53 No * -- -- 397.3 43.5 -- --

Chromium VI (dissolved) * 157 2.53 0.62 2.53 No * -- -- 15.7 10.6 -- --

Copper (total recoverable) * 157 15.3 0.62 15.30 Yes 3.14 6.51 5.10 11.7 6.8 NO NO

Copper (dissolved) * 37 6.54 0.23 7.19 -- 3.14 4.26 3.79 -- -- -- --

Iron (total recoverable) * 134 115 0.32 115.00 No * -- -- -- 1000.0 -- --

Lead (total recoverable) * 157 1.1 No Water Quality Criteria *
Lead (dissolved) * 120 0.678 0.52 0.68 No * -- -- 39.9 1.2 -- --

Mercury (total) * 143 0.0051 0.48 0.01 No * -- -- 2.4 0.0 -- --

Methyl Mercury * No Aquatic Water Quality Criteria

Nickel (total recoverable) * 157 7.62 No Water Quality Criteria *
Nickel (dissolved) * 120 7.8 0.36 7.80 No * -- -- 322.6 30.0 -- --

Selenium (total recoverable) * 157 6.04 No Water Quality Criteria 0.51
Selenium (selenate+selenite, * 157 6.04 0.70 6.04 Yes 0.51 2.04 1.40 12.9 4.2 NO NO

Silver (total recoverable) * 157 0.181 No Water Quality Criteria *
Silver (dissolved) * 120 0.0979 0.46 0.10 Yes 0.00 0.03 0.02 1.5 0.1 NO NO

Thallium (total recoverable) * No Aquatic Water Quality Criteria

Zinc (total recoverable) * 157 52.6 No Water Quality Criteria *
Zinc (dissolved) * 120 44.2 0.19 44.20 No * -- -- 80.7 68.1 -- --

Cyanide (total) * 160 0.02 No Water Quality Criteria *
Cyanide (free) * 160 0.02 0.38 0.02 No * -- -- 22.0 5.2 -- --
Total phenolic compounds * No Aquatic Water Quality Criteria

Table 2:  Acid-extractable compounds

Pentachlorophenol * 6 nd 0.60 -- Non-Det. * -- -- 29.4 22.6 -- --

Est. Maximum 

Effluent Conc.
1 Hour 

(CMC)

Max Total 

Conc. at ZID

MZ boundary

6. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Confidence Level 

Up-stream

ZID boundary

Maximum Effluent Conc. %'ile

4 Day 

(CCC)

WQ CRITERIA

Determine Reasonable Potential

Mark Hynson

4.  If answered "Y" to Question 1 , then fill in dilution 

factors from mixing zone study

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

RPA Run Notes: Combined discharge from primary outfall (R001) and 

wet weather outfall (R003)
Dilution @ ZID

Date of RPA Run: 3/29/2016

Please complete the following General Facility Information

Outfall Number: R003

1. Do I have dilution values from 

a mixing zone study? (Y/N)

2. Is the receiving waterbody 

fresh water? (Y/N)

3. If answered "N" to Question 1 , 

then fill in the following table

Dilution @ ZID (from study)

Dilution @ MZ (from study)

5.  Please enter Water Hardness Data  below to reflect 

critical conditions (values from 25 to 400 mg/l)

Effluent

RPA Run Information

Permit Writer Name:

Rock Creek WWTF

97035

Dilution @ MZ

Calculated dilution Factors

Pollutant Parameter

RPA 

Evaluation 

Required?

Determine Monitoring Reqs. Determine In-Stream Conc.

Ambient 

Conc.

Identify Pollutants of Concern

RP at end of 

pipe? 

# of 

Samples

Highest 

Effluent 

Conc. 

Max Total 

Conc. at RMZ

Coefficent 

of 

Variation

3/30/2016 Page 1 of 1 Rock Creek Seconday Outfall RPTE WWO - Final



Or. DEQ Reasonable Potential Analysis - Aquatic Toxicity - Durham Wet Weather Outfall Rev. 2.0

Facility Name: Y

DEQ File Number: Y
5.4

7.1

Eff. Flow Rate* MGD *

Stream Flow CFS * mg/L CaCO3 92.20

Stream Flow** CFS * mg/L CaCO3
61.45

% dilution at ZID % * mg/L CaCO3
67

% dilution at MZ % * mg/L CaCO3
66

na

KEY: -- Intermediate calc.s na %'ile 95%

*          Enter data here -- Calculated results %'ile 99%

*Effluent flow based on maximum day wet weather flow (2025 conditions)
**Stream flow based on anticipated stream flow during effluent flow condition

(Yes/No) µg/l Default=0.6 µg/l (Yes/No) µg/l µg/l µg/l µg/l µg/l Acute Chronic
Table 1  Effluent Parameters for all POTWs w/a Flow > 0.1 MGD

Nitrates-Nitrite No No Aquatic Water Quality Criteria
Table 2  Effluent Parameters for Selected POTWs

Hardness (Total as CaCO3) * Must be collected for metals criteria calculation.  Submit data to the fields at the top of the spreadsheet

Table 2:  Metals (total recoverable), cyanide and totoal phenols Convert total metals data to dissolved? (yes/no) *

Antimony (total recoverable) * No Aquatic Water Quality Criteria

Arsenic (total recoverable) * 42 1.18 No Water Quality Criteria *
Arsenic (total inorganic) * No Aquatic Water Quality Criteria

Arsenic (total inorganic + dissolved) * 42 1.18 0.27 1.30 No * -- -- 340.0 150.0 -- --

Beryllium (total recoverable) * No Aquatic Water Quality Criteria 0.0 0.0
Cadmium (total recoverable) * 158 0.196 0.38 0.20 No * -- -- 2.5 -- -- --

Cadmium (dissolved) * 118 0.18 0.21 0.18 No * -- -- -- 0.2 -- --

Chromium (total recoverable) * 158 7.53 No Water Quality Criteria *
Chromium (dissolved) * 118 7.8 Only for use in Tier 2 *
Chromium III (dissolved) * 158 7.53 1.55 7.53 No * -- -- 411.1 52.6 -- --

Chromium VI (dissolved) * 158 7.53 1.55 7.53 No * -- -- 15.7 10.6 -- --

Copper (total recoverable) * 158 11.3 0.31 11.30 Yes 3.36 4.83 4.47 12.2 8.3 NO NO

Copper (dissolved) * 35 6.2 0.23 6.82 -- 3.36 4.00 3.84 -- -- -- --

Iron (total recoverable) * 135 130 0.30 130.00 No * -- -- -- 1000.0 -- --

Lead (total recoverable) * 158 1.52 No Water Quality Criteria *
Lead (dissolved) * 118 1.25 0.59 1.25 No * -- -- 41.7 1.6 -- --

Mercury (total) * 145 0.00576 0.47 0.01 No * -- -- 2.4 0.0 -- --

Methyl Mercury * No Aquatic Water Quality Criteria

Nickel (total recoverable) * 158 5.56 No Water Quality Criteria *
Nickel (dissolved) * 118 5.71 0.29 5.71 No * -- -- 334.3 36.5 -- --

Selenium (total recoverable) * 158 1.94 No Water Quality Criteria *
Selenium (selenate+selenite, * 158 1.94 0.42 1.94 No * -- -- 12.9 4.2 -- --

Silver (total recoverable) * 158 0.28 No Water Quality Criteria *
Silver (dissolved) * 118 0.167 0.65 0.17 Yes 0.00 0.03 0.02 1.6 0.1 NO NO

Thallium (total recoverable) * No Aquatic Water Quality Criteria

Zinc (total recoverable) * 158 59.6 No Water Quality Criteria *
Zinc (dissolved) * 118 49.5 0.17 49.50 No * -- -- 83.6 82.8 -- --

Cyanide (total) * 159 0.01 No Water Quality Criteria *
Cyanide (free) * 159 0.01 0.60 0.01 No * -- -- 22.0 5.2 -- --
Table 2:  Acid-extractable compounds

Pentachlorophenol * 6 nd 0.60 -- Non-Det. * -- -- 25.8 19.8 -- --

RPA 

Evaluation 

Required?

Determine Monitoring Reqs. Determine In-Stream Conc.

Ambient 

Conc.

Identify Pollutants of Concern

RP at end of 

pipe? 

# of 

Samples

Highest 

Effluent 

Conc. 

Max Total 

Conc. at RMZ

Coefficent 

of 

Variation

Dilution @ MZ

Calculated dilution Factors

Pollutant Parameter

Date of RPA Run: 3/29/2016

Please complete the following General Facility Information

Outfall Number: D003

1. Do I have dilution values from 

a mixing zone study? (Y/N)

2. Is the receiving waterbody 

fresh water? (Y/N)

3. If answered "N" to Question 1 , 

then fill in the following table

Dilution @ ZID (from study)

Dilution @ MZ (from study)

5.  Please enter Water Hardness Data  below to reflect 

critical conditions (values from 25 to 400 mg/l)

Effluent

RPA Run Information

Permit Writer Name:

Durham WWTF

90735

Mark W. Hynson

4.  If answered "Y" to Question 1 , then fill in dilution factors 

from mixing zone study

Is there Reasonable 

Potential to Exceed? 

(Yes/No)

RPA Run Notes: Combined discharge from primary outfall (D001) and 

wet weather outfall (D003)
Dilution @ ZID

Est. Maximum 

Effluent Conc.
1 Hour 

(CMC)

Max Total 

Conc. at ZID

MZ boundary

6. Please enter statistical Confidence and  Probablity values 

(note: defaults already entered)

Confidence Level 

Up-stream

ZID boundary

Maximum Effluent Conc. %'ile

4 Day 

(CCC)

WQ CRITERIA

Determine Reasonable Potential

3/30/2016 Page 1 of 1 Durham Secondary Outfall RPTE WWO-Final



FOREST GROVE NTS TEMPERATURE 

REASONABLE POTENTIAL ANALYSIS (RPA) SPREADSHEETS 



Forest Grove NTS Biological Criterion Reasonable Potential Analysis

Stream Meets Water Quality Criterion (OAR 340-041-0028(4)(c))
Analysis at Edge of Mixing Zone
Section 5.4 of the Temperature IMD

Facility Name: Forest Grove NTS Date: 3/3/2016

Enter data into white cells below:

Equation used to calculate DT at edge of MZ

Mixing Zone Dilution = 5.4

Ambient Temperature = 17  ºC

Effluent Temperature = 19.1  ºC

Equation used to calculate thermal load limit

Applicable Temperature Criterion 18  ºC

Effluent Flow = 6.1 mgd

Where:
DT at MZ edge= 0.4  ºC Qe = Effluent Flow in mgd

Temperature at MZ edge= 17.4  ºC S = Dilution

DTall = Allowable temperature increase

Thermal Load Limit = N/A Million Kcals

at edge of MZ (°C)

Cp = Specific Heat of Water (1 cal/g °C)

r = Density of Water (1 g/cm
3
)

3785.41 = Flow conversion from mgd to m
3
/day

Note: 

No Reasonable Potential

Maximum annual ambient temperature and maximum estimated effluent temperature from CWS Application Supplemental Report: Dry Season 

Discharge from the Forest Grove and Hillsboro Wastewater Treatment Facilities through a Natural Treatment System, Clean Water Services, 

October 2013

a
ae

mz T
S

TST
T 


=D

)1(

rpalle CTSQTLL D= 78541.3

http://www.deq.state.or.us/wq/rules/div041tblsfigs.htm


Forest Grove NTS Temperature Portection Cold Water Reasonable Potential Analysis

Stream Meets Water Quality Criterion (OAR 340-041-0028(11)(a))
Analysis at 100% Stream Flow
Section 5.5 of the Temperature IMD

Facility Name: Forest Grove NTS Date: 3/3/2016

Enter data into white cells below:

Equation used to calculate DT in 100% of the stream

7Q10 = 54  cfs

Ambient Temperature = 17  ºC

Effluent Flow = 6.1 mgd Equation used to calculate thermal load limit

Effluent Temperature = 19.1  ºC

Allowable increase = 0.3  ºC

Where:

100% dilution = 7   dilution = (Qe+Qr)/Qe Qe = Effluent Flow in mgd

S = Dilution
DTall = Allowable temperature increase

DT at 100% Stream Flow = 0.3  ºC at edge of MZ (°C)

Cp = Specific Heat of Water (1 cal/g °C)

Thermal Load Limit = N/A Million Kcals r = Density of Water (1 g/cm
3
)

3785.41 = Flow conversion from mgd to m
3
/day

Note: Maximum annual ambient temperature and maximum estimated effluent temperature from CWS Application Supplemental Report: Dry Season 

Discharge from the Forest Grove and Hillsboro Wastewater Treatment Facilities through a Natural Treatment System, Clean Water Services, 

October 2013

a

ae

mz T
S

TST
T 


=D

)1(

rpalle CTSQTLL D= 78541.3



Forest Grove NTS Thermal Plume Analysis

Thermal Plume Limitations within the Mixing Zone Rule (OAR 340-041-0053)
Thermal Shock - 25 deg C at 5% of the stream cross section

Migration Blockage - 21 deg C at 25% of the stream cross section
Section 5.6 of Temperature IMD

Facility Name: Forest Grove NTS Date: 2/12/2016

Enter data into white cells below:

Equation used to calculate DT at edge of MZ

7Q10 = 54  cfs

Ambient Temperature or Criterion = 17  ºC

Effluent Flow = 6.1 mgd Equation used to calculate thermal load limit

Max Effluent Temperature = 19.1  ºC

7 day Max Effluent Temperature = 19.1  ºC

Where:

5% of 7Q10 = 2.7 cfs

5% dilution = 1 Qe = Effluent Flow in mgd

S = Dilution

25% of 7Q10 = 13.5 cfs DTall = Allowable temperature increase

25% dilution = 2   dilution = (Qe+Qr)/Qe at edge of MZ (°C)

Cp = Specific Heat of Water (1 cal/g °C)

Temperature at 5%  cross section = 18.63  ºC No Reasonable Potential r = Density of Water (1 g/cm
3
)

3785.41 = Flow conversion from mgd to m
3
/day

Temperature at 25%  cross section = 17.86  ºC
DT at 25% Stream Flow= 0.86  ºC

No Reasonable Potential

a

ae

mz T
S

TST
T 


=D

)1(

rpalle CTSQTLL D= 78541.3



AMMONIA 

REASONABLE POTENTIAL ANALYSIS (RPA) SPREADSHEETS 



Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
28

EPA Ref. No. Yes 5.4
7.1
7.1

Stream Flow: 7Q10 CFS 8000 Fresh
Stream Flow: 30Q5 CFS 2878
Stream Flow: 1Q10 CFS 8000 Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID 19

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) 47

* Enter data here -- Calculated results Dilution @ MZ (30Q5) 18 %'ile 99%

%'ile 95%

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

Dilution Factors 5.4 7.1 7.1 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 11.98 Total Inorganic Carbon mg/L CaCO3 28.0 28.0 28.0

pH 7.454
Alkalinity mg/L CaCO3 25.46 10% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 16.8 Total Inorganic Carbon mg/L CaCO3 142.2 142.2 142.2

pH 7.5
Alkalinity mg/L CaCO3 131.6 90% Mixing Zone

Temperature deg. C 12.9 12.7 12.7

Alkalinity mg/L CaCO3 45.1 40.4 40.4

Total Inorganic Carbon mg/L CaCO3 49.1 44.0 44.0

pKa 6.4 6.4 6.4

pH 7.5 7.5 7.5

Salinity ppt -- --

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

826 33 0.58 32.6 Yes 0.68 6.59 5.17 5.17 13.47 5.66 2.3

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 69.8 27.6 15.0 23.2 14.9 11.8 11.8 35.6 15.3
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study

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

present)

OR-002811-8 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: D003
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

Dilution Calculations

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA

Probability Basis

Run Notes:  2-year storm even for outfall 003,  no acute RP.  RP on 4 day with 

ambient conc. of 6.0mg/l.  Disregard 30 day due to short duration of discharge.  

The conc. at 001 ZID is 6.61.  Wet season data Nov.  - April.

Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits

Page 1 RPA Det. and WQBEL (003 wet)



Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
25.7

EPA ref. No. Yes 2.6
5.7
5.1

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.6 5.7 5.1 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 22.03 Total Inorganic Carbon mg/L CaCO3 52.4 52.4 52.4

pH 7.43
Alkalinity mg/L CaCO3 48.13 10% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 22.80 Total Inorganic Carbon mg/L CaCO3 110.5 110.5 110.5

pH 7.50
Alkalinity mg/L CaCO3 103.00 90% Mixing Zone

Temperature deg. C 22.3 22.2 22.2

Alk li it /L C CO 69 2 57 8 58 9

Dilution Calculations

Yes

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

Confidence Level

Probability Basis

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

present)

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Date of RPA Run: 4/14/2016

RPA Run Notes:  RPA run for dry period from June through October for critical 

low flows.

RPA Run Information

Durham

OR-002811-8

Ammonia RPA Calculation (2013 Criteria) Revision 1.2

Spencer Bohaboy

Outfall Number: D001

Permit Writer Name:

Please complete the following General Facility Information

2. Do I have dilution values from a mixing zone 

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

factors from mixing zone study

Dilution @ ZID (from study)

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

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Page 1

Alkalinity mg/L CaCO3 69.2 57.8 58.9

Total Inorganic Carbon mg/L CaCO3 74.7 62.6 63.8

pKa 6.4 6.4 6.4

pH 7.5 7.4 7.4

Salinity ppt -- --

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

741 7.94 0.60 7.9 Yes 0.07 3.09 1.45 1.61 8.00 3.16 1.3

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 20.7 17.7 6.2 6.6 9.3 4.8 4.8 15.0 6.3
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Reasonable Potential Analysis

Pollutant Parameter

Acute CMC
Chronic Calc.  

(4-day avg.)

Chronic  

Calc.  (30 

day avg.)

Identify Pollutants of Concern Determine In-Stream Conc.

Ammonia (Salt Water)

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

# of 
Req's 

Samples

Det. Reasonable Potential

# of 

Samples

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(30Q5)

Max Total 

Conc. at RMZ 

(7Q10)

RP at end of pipe? 

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Chronic  

Calc.  

(7Q10)

WQ CRITERIA

Pollutant Parameter

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

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

Pollutant Parameter

Effluent Limits
Waste Load Allocations Long Term Average Effluent Limits
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
25.7

EPA ref. No. Yes 2.6
5.7
5.1

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.6 5.7 5.1 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 16.95 Total Inorganic Carbon mg/L CaCO3 39.3 39.3 39.3

pH 7.48
Alkalinity mg/L CaCO3 36.25 10% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 19.20 Total Inorganic Carbon mg/L CaCO3 117.9 117.9 117.9

pH 7.40
Alkalinity mg/L CaCO3 107.44 90% Mixing Zone

Temperature deg. C 17.8 17.3 17.4

Alkalinity mg/L CaCO3 63.6 48.7 50.2

Total Inorganic Carbon mg/L CaCO3 69.5 53.1 54.7

pKa 6.4 6.4 6.4

pH 7.4 7.4 7.4

Salinity ppt -- --

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

152 28.9 0.60 28.9 Yes 0.30 11.30 5.32 5.91 12.26 4.31 1.7

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO YES YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 31.4 23.2 7.6 10.1 12.2 5.9 5.9 18.4 7.7
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

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

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

Pollutant Parameter

Effluent Limits
Waste Load Allocations Long Term Average Effluent Limits

Ammonia RPA Calculation (2013 Criteria) Revision 1.2

Spencer Bohaboy

Outfall Number: D001

Permit Writer Name:

Please complete the following General Facility Information

2. Do I have dilution values from a mixing zone 

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

factors from mixing zone study

Dilution @ ZID (from study)

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

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

RPA Run Notes:  RPA for transitional may period while denitrification process is 

brough on line.  For stream flows of less than 500 cfs.

Pollutant Parameter

RPA Run Information

Durham

OR-002811-8

Yes

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Confidence Level

Probability Basis

Chronic  

Calc.  

(7Q10)

WQ CRITERIA

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

present)

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

# of 

Samples

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(30Q5)

Max Total 

Conc. at RMZ 

(7Q10)

RP at end of pipe? 

Reasonable Potential Analysis

Dilution Calculations

Pollutant Parameter

Acute CMC
Chronic Calc.  

(4-day avg.)

Chronic  

Calc.  (30 

day avg.)

Identify Pollutants of Concern Determine In-Stream Conc.

Ammonia (Salt Water)

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

# of 
Req's 

Samples

Det. Reasonable Potential

Page 1



Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
25.7

EPA ref. No. Yes 2.6
5.7
5.1

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.6 5.7 5.1 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 16.95 Total Inorganic Carbon mg/L CaCO3 39.3 39.3 39.3

pH 7.48
Alkalinity mg/L CaCO3 36.25 10% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 19.20 Total Inorganic Carbon mg/L CaCO3 117.9 117.9 117.9

pH 7.40
Alkalinity mg/L CaCO3 107.44 90% Mixing Zone

Temperature deg. C 17.8 17.3 17.4

Alkalinity mg/L CaCO3 63.6 48.7 50.2

Total Inorganic Carbon mg/L CaCO3 69.5 53.1 54.7

pKa 6.4 6.4 6.4

pH 7.4 7.4 7.4

Salinity ppt -- --

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

152 28.9 0.60 28.9 Yes 0.30 11.30 5.32 5.91 12.26 4.31 1.7

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO YES YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 31.4 23.2 7.6 10.1 12.2 5.9 5.9 18.4 7.7
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

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

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

Pollutant Parameter

Effluent Limits
Waste Load Allocations Long Term Average Effluent Limits

Ammonia RPA Calculation (2013 Criteria) Revision 1.2

Spencer Bohaboy

Outfall Number: D001

Permit Writer Name:

Please complete the following General Facility Information

2. Do I have dilution values from a mixing zone 

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

factors from mixing zone study

Dilution @ ZID (from study)

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

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

RPA Run Notes:  RPA for transitional may period while denitrification process is 

brough on line.  For stream flows of less than 500 cfs.

Pollutant Parameter

RPA Run Information

Durham

OR-002811-8

Yes

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Confidence Level

Probability Basis

Chronic  

Calc.  

(7Q10)

WQ CRITERIA

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

present)

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

# of 

Samples

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(30Q5)

Max Total 

Conc. at RMZ 

(7Q10)

RP at end of pipe? 

Reasonable Potential Analysis

Dilution Calculations

Pollutant Parameter

Acute CMC
Chronic Calc.  

(4-day avg.)

Chronic  

Calc.  (30 

day avg.)

Identify Pollutants of Concern Determine In-Stream Conc.

Ammonia (Salt Water)

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

# of 
Req's 

Samples

Det. Reasonable Potential

Page 1



Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
25.7

EPA ref. No. Yes 4.24
11.15
11.15

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 4.2 11.1 11.2 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 16.95 Total Inorganic Carbon mg/L CaCO3 39.3 39.3 39.3

pH 7.48
Alkalinity mg/L CaCO3 36.25 10% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 19.20 Total Inorganic Carbon mg/L CaCO3 117.9 117.9 117.9

pH 7.40
Alkalinity mg/L CaCO3 107.44 90% Mixing Zone

Temperature deg. C 17.5 17.2 17.2

Alkalinity mg/L CaCO3 53.0 42.6 42.6

Total Inorganic Carbon mg/L CaCO3 57.8 46.4 46.4

pKa 6.4 6.4 6.4

pH 7.4 7.5 7.5

Salinity ppt -- --

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

152 28.9 0.60 28.9 Yes 0.30 7.04 2.87 2.86 12.38 4.33 1.7

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 51.5 45.2 16.3 16.5 23.8 12.7 12.7 39.5 16.6
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

Dilution Calculations

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA

Probability Basis

RPA Run Notes:  RPA for transitional may period while denitrification process is 

brough on line.  For stream flows of graet than 500 cfs.

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

present)

OR-002811-8 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Spencer Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: D001
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study

Page 2



Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
42

EPA Reference No. Yes 2.60
5.70
5.10

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.6 5.7 5.1 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 11.98 Total Inorganic Carbon mg/L CaCO3 28.0 28.0 28.0

pH 7.45
Alkalinity mg/L CaCO3 25.46 10% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 17.75 Total Inorganic Carbon mg/L CaCO3 138.1 138.1 138.1

pH 7.50
Alkalinity mg/L CaCO3 128.00 90% Mixing Zone

Temperature deg. C 14.2 13.0 13.1

Alk li it /L C CO 64 9 43 4 45 6

Ammonia RPA Calculation (2013 Criteria) Revision 1.2

Spencer Bohaboy

Outfall Number: D001

Permit Writer Name:

Please complete the following General Facility Information

2. Do I have dilution values from a mixing zone 

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

factors from mixing zone study

Dilution @ ZID (from study)

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

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

RPA Run Notes:  Wet season of November thorugh April for stream flows of less 

than 500 cfs.

RPA Run Information

Durham

OR-002811-8

Yes

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

Confidence Level

Probability Basis

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

present)

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Dilution Calculations

Page 1

Alkalinity mg/L CaCO3 64.9 43.4 45.6

Total Inorganic Carbon mg/L CaCO3 70.3 47.3 49.6

pKa 6.4 6.4 6.4

pH 7.5 7.5 7.5

Salinity ppt -- --

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

577 33.5 0.60 33.5 Yes 0.677 13.30 6.44 7.11 13.21 5.46 2.2

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

YES YES YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 33.3 28.0 8.4 10.7 14.7 6.5 6.5 20.3 8.5
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

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

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

Pollutant Parameter

Effluent Limits
Waste Load Allocations Long Term Average Effluent Limits

Pollutant Parameter

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Chronic  

Calc.  

(7Q10)

WQ CRITERIA
# of 

Samples

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(30Q5)

Max Total 

Conc. at RMZ 

(7Q10)

RP at end of pipe? 

Reasonable Potential Analysis

Pollutant Parameter

Acute CMC
Chronic Calc.  

(4-day avg.)

Chronic  

Calc.  (30 

day avg.)

Identify Pollutants of Concern Determine In-Stream Conc.

Ammonia (Salt Water)

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

# of 
Req's 

Samples

Det. Reasonable Potential

Page 1



Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
42

EPA Reference No. Yes 3.19
8.41
8.41

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 3.2 8.4 8.4 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 11.98 Total Inorganic Carbon mg/L CaCO3 28.0 28.0 28.0

pH 7.45
Alkalinity mg/L CaCO3 25.46 10% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 17.75 Total Inorganic Carbon mg/L CaCO3 138.1 138.1 138.1

pH 7.50
Alkalinity mg/L CaCO3 128.00 90% Mixing Zone

Temperature deg. C 13.8 12.7 12.7

Alk li it /L C CO 57 6 37 7 37 7

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study

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

present)

OR-002811-8 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Spencer Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: D001
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Dilution Calculations

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

Probability Basis

RPA Run Notes:  Wet season of November thorugh April for stream flows of 500 

to 1000 cfs.

Page 2

Alkalinity mg/L CaCO3 57.6 37.7 37.7

Total Inorganic Carbon mg/L CaCO3 62.4 41.1 41.1

pKa 6.4 6.4 6.4

pH 7.5 7.5 7.5

Salinity ppt -- --

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

577 33.5 0.60 33.5 Yes 0.677 10.95 4.58 4.58 13.26 5.67 2.3

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 40.9 42.7 14.1 13.1 22.5 11.0 11.0 34.2 14.3
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA

Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
42

EPA Reference No. Yes 4.52
13.47
13.47

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 4.5 13.5 13.5 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 11.98 Total Inorganic Carbon mg/L CaCO3 28.0 28.0 28.0

pH 7.45
Alkalinity mg/L CaCO3 25.46 10% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 17.75 Total Inorganic Carbon mg/L CaCO3 138.1 138.1 138.1

pH 7.50
Alkalinity mg/L CaCO3 128.00 90% Mixing Zone

Temperature deg. C 13.3 12.4 12.4

Alk li it /L C CO 48 2 33 1 33 1

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study

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

present)

OR-002811-8 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Spencer Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: D001
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Dilution Calculations

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

Probability Basis

RPA Run Notes:  Wet season of November thorugh April for stream flows of 

greater than 1000 cfs.
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Alkalinity mg/L CaCO3 48.2 33.1 33.1

Total Inorganic Carbon mg/L CaCO3 52.4 36.1 36.1

pKa 6.4 6.4 6.4

pH 7.5 7.5 7.5

Salinity ppt -- --

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

577 33.5 0.60 33.5 Yes 0.677 7.94 3.11 3.11 13.38 5.81 2.3

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 58.0 69.8 22.8 18.6 36.8 17.8 17.8 55.5 23.3
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA

Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits

Page 3



Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
25.7

EPA ref. No. Yes 4.24
11.15
11.15

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 4.2 11.1 11.2 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 16.95 Total Inorganic Carbon mg/L CaCO3 39.3 39.3 39.3

pH 7.48
Alkalinity mg/L CaCO3 36.25 10% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 19.20 Total Inorganic Carbon mg/L CaCO3 117.9 117.9 117.9

pH 7.40
Alkalinity mg/L CaCO3 107.44 90% Mixing Zone

Temperature deg. C 17.5 17.2 17.2

Alkalinity mg/L CaCO3 53.0 42.6 42.6

Total Inorganic Carbon mg/L CaCO3 57.8 46.4 46.4

pKa 6.4 6.4 6.4

pH 7.4 7.5 7.5

Salinity ppt -- --

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

152 28.9 0.60 28.9 Yes 0.30 7.04 2.87 2.86 12.38 4.33 1.7

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 51.5 45.2 16.3 16.5 23.8 12.7 12.7 39.5 16.6
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

Dilution Calculations

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA

Probability Basis

RPA Run Notes:  RPA for transitional may period while denitrification process is 

brough on line.  For stream flows of graet than 500 cfs.

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

present)

OR-002811-8 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Spencer Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: D001
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
7

EPA  Ref. No. Yes 2.1
21.4
31.4

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.1 21.4 31.4 Upstream
pKa 6.5 6.5 6.5

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 9.8 Total Inorganic Carbon mg/L CaCO3 39.4 39.4 39.4

pH 7.42
Alkalinity mg/L CaCO3 35.5 90% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.8 0.8 0.8

Temperature deg. C 16.7 Total Inorganic Carbon mg/L CaCO3 83.2 83.2 83.2

pH 6.9
Alkalinity mg/L CaCO3 63 10% Mixing Zone

Temperature deg. C 13.1 10.1 10.0

Alkalinity mg/L CaCO3 48.6 36.8 36.4

Total Inorganic Carbon mg/L CaCO3 60.3 41.5 40.8

pKa 6.4 6.5 6.5

**  Selection of alkalinity %ile is based on pH of effluent vs ambient. pH 7.1 7.4 7.4

Salinity ppt -- --

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

436 20.3 1.2 20.3 Yes 0.025 9.68 0.97 0.67 22.93 7.33 2.9

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO NO
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 na na na na na na na na na
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

Dilution Calculations

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA

Probability Basis

RPA Run Notes:  Wet weather discharge for forest grove during 2 to 5 year 

storm event.  Total discharge is 27 mgd with 20 to f001a and 7 mgd to f001b.  

Wet season of November through April.

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

present)

Or-002016-8 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: F001B
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 1/29/2016

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
6.1

EPA ref. No. Yes 1.8
5.4
6.1

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 1.8 5.4 6.1 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 14.94 Total Inorganic Carbon mg/L CaCO3 37.1 37.1 37.1

pH 7.65
Alkalinity mg/L CaCO3 35 90% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.8 0.8 0.8

Temperature deg. C 19.00 Total Inorganic Carbon mg/L CaCO3 90.1 90.1 90.1

pH 6.90
Alkalinity mg/L CaCO3 68.90 10% Mixing Zone

Temperature deg. C 17.2 15.7 15.6

Alk li it /L C CO 53 8 41 3 40 6

Dilution Calculations

Yes

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

Confidence Level

Probability Basis

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

present)

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Date of RPA Run: 4/14/2016

RPA Run Notes:  RPA run for faclity in dry season for June through October.

RPA Run Information

Forest Grove

OR-002334-5

Ammonia RPA Calculation (2013 Criteria) Revision 1.2

Spencer Bohaboy

Outfall Number: F001a

Permit Writer Name:

Please complete the following General Facility Information

2. Do I have dilution values from a mixing zone 

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

factors from mixing zone study

Dilution @ ZID (from study)

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

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Page 1

Alkalinity mg/L CaCO3 53.8 41.3 40.6

Total Inorganic Carbon mg/L CaCO3 66.6 46.9 45.8

pKa 6.4 6.4 6.4

pH 7.0 7.3 7.3

Salinity ppt -- --

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

37 16.3 0.60 21.2 Yes 0.020 11.78 3.94 3.49 20.61 5.36 2.1

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

4 37.1 28.9 13.0 11.9 15.2 10.1 10.1 31.6 15.7
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Reasonable Potential Analysis

Pollutant Parameter

Acute CMC
Chronic Calc.  

(4-day avg.)

Chronic  

Calc.  (30 

day avg.)

Identify Pollutants of Concern Determine In-Stream Conc.

Ammonia (Salt Water)

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

# of 
Req's 

Samples

Det. Reasonable Potential

# of 

Samples

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(30Q5)

Max Total 

Conc. at RMZ 

(7Q10)

RP at end of pipe? 

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Chronic  

Calc.  

(7Q10)

WQ CRITERIA

Pollutant Parameter

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

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

Pollutant Parameter

Effluent Limits
Waste Load Allocations Long Term Average Effluent Limits
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
6.1

EPA ref. No. Yes 1.8
5.4
6.1

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 1.8 5.4 6.1 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 13.74 Total Inorganic Carbon mg/L CaCO3 41.5 41.5 41.5

pH 7.47
Alkalinity mg/L CaCO3 38.06 Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.8 0.8 0.8

Temperature deg. C 17.17 Total Inorganic Carbon mg/L CaCO3 90.0 90.0 90.0

pH 6.90
Alkalinity mg/L CaCO3 68.30 Mixing Zone

Temperature deg. C 15.6 14.4 14.3

Alk li it /L C CO 54 9 43 7 43 0

Dilution Calculations

Yes

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

Confidence Level

Probability Basis

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

present)

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Date of RPA Run: 4/14/2016

RPA Run Notes:  For stream flow levels of less than 500 cfs during the 

transitional May period 

RPA Run Information

Forest Grove

OR-002334-5

Ammonia RPA Calculation (2013 Criteria) Revision 1.2

Spencer Bohaboy

Outfall Number: F001a

Permit Writer Name:

Please complete the following General Facility Information

2. Do I have dilution values from a mixing zone 

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

factors from mixing zone study

Dilution @ ZID (from study)

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

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 
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Alkalinity mg/L CaCO3 54.9 43.7 43.0

Total Inorganic Carbon mg/L CaCO3 68.5 50.5 49.5

pKa 6.4 6.4 6.4

pH 7.0 7.2 7.3

Salinity ppt -- --

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

31 12.6 0.60 17.6 Yes 0.02 9.81 3.28 2.91 23.62 6.04 2.4

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

4 42.5 32.5 14.6 13.6 17.1 11.4 11.4 35.5 17.7
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Reasonable Potential Analysis

Pollutant Parameter

Acute CMC
Chronic Calc.  

(4-day avg.)

Chronic  

Calc.  (30 

day avg.)

Identify Pollutants of Concern Determine In-Stream Conc.

Ammonia (Salt Water)

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

# of 
Req's 

Samples

Det. Reasonable Potential

# of 

Samples

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(30Q5)

Max Total 

Conc. at RMZ 

(7Q10)

RP at end of pipe? 

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Chronic  

Calc.  

(7Q10)

WQ CRITERIA

Pollutant Parameter

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

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

Pollutant Parameter

Effluent Limits
Waste Load Allocations Long Term Average Effluent Limits
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
6.1

EPA ref. No. Yes 2.5
8.8
8.8

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.5 8.8 8.8 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 13.74 Total Inorganic Carbon mg/L CaCO3 41.5 41.5 41.5

pH 7.47
Alkalinity mg/L CaCO3 38.06 90% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.8 0.8 0.8

Temperature deg. C 17.17 Total Inorganic Carbon mg/L CaCO3 90.0 90.0 90.0

pH 6.90
Alkalinity mg/L CaCO3 68.30 10% Mixing Zone

Temperature deg. C 15.1 14.1 14.1

Alk li it /L C CO 50 2 41 5 41 5

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study

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

present)

OR-002334-5 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Spencer Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: F001a
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Dilution Calculations

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

Probability Basis

RPA Run Notes:  For stream flow levels of greater than 500 cfs during the 

transitional May period.

Page 2

Alkalinity mg/L CaCO3 50.2 41.5 41.5

Total Inorganic Carbon mg/L CaCO3 60.9 47.0 47.0

pKa 6.4 6.4 6.4

pH 7.1 7.3 7.3

Salinity ppt -- --

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

31 12.6 0.60 17.6 Yes 0.02 7.07 2.02 2.02 22.22 5.91 2.4

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO NO
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

4 na na na na na na na na na
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA

Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
7.8

EPA ref. No. Yes 2.1
7.7
9.4

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.1 7.7 9.4 Upstream
pKa 6.5 6.5 6.5

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 9.80 Total Inorganic Carbon mg/L CaCO3 39.4 39.4 39.4

pH 7.42
Alkalinity mg/L CaCO3 35.50 90% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.8 0.8 0.8

Temperature deg. C 15.30 Total Inorganic Carbon mg/L CaCO3 83.7 83.7 83.7

pH 6.90
Alkalinity mg/L CaCO3 63.00 10% Mixing Zone

Temperature deg. C 12.4 10.5 10.4

Alk li it /L C CO 48 6 39 1 38 4

Ammonia RPA Calculation (2013 Criteria) Revision 1.2

Spencer Bohaboy

Outfall Number: F001a

Permit Writer Name:

Please complete the following General Facility Information

2. Do I have dilution values from a mixing zone 

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

factors from mixing zone study

Dilution @ ZID (from study)

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

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: Enter data here

RPA Run Notes:  For wet season stream flow of less than 1000 cfs.

RPA Run Information

Forest Grove

OR-002334-5

Yes

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

Confidence Level

Probability Basis

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

present)

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Dilution Calculations

Page 1

Alkalinity mg/L CaCO3 48.6 39.1 38.4

Total Inorganic Carbon mg/L CaCO3 60.5 45.2 44.2

pKa 6.4 6.5 6.5

pH 7.1 7.3 7.3

Salinity ppt -- --

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

368 20.3 0.60 20.3 Yes 0.03 9.68 2.66 2.18 23.01 7.60 3.0

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO NO
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

4 na na na na na na na na na
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

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

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

Pollutant Parameter

Effluent Limits
Waste Load Allocations Long Term Average Effluent Limits

Pollutant Parameter

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Chronic  

Calc.  

(7Q10)

WQ CRITERIA
# of 

Samples

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(30Q5)

Max Total 

Conc. at RMZ 

(7Q10)

RP at end of pipe? 

Reasonable Potential Analysis

Pollutant Parameter

Acute CMC
Chronic Calc.  

(4-day avg.)

Chronic  

Calc.  (30 

day avg.)

Identify Pollutants of Concern Determine In-Stream Conc.

Ammonia (Salt Water)

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

# of 
Req's 

Samples

Det. Reasonable Potential
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
6.1

EPA ref. No. Yes 2.9
26
26

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.9 26.0 26.0 Upstream
pKa 6.5 6.5 6.5

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 9.80 Total Inorganic Carbon mg/L CaCO3 39.4 39.4 39.4

pH 7.42
Alkalinity mg/L CaCO3 35.50 90% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.8 0.8 0.8

Temperature deg. C 15.30 Total Inorganic Carbon mg/L CaCO3 83.7 83.7 83.7

pH 6.90
Alkalinity mg/L CaCO3 63.00 10% Mixing Zone

Temperature deg. C 11.7 10.0 10.0

Alkalinity mg/L CaCO3 45.0 36.6 36.6

Total Inorganic Carbon mg/L CaCO3 54.7 41.1 41.1

pKa 6.4 6.5 6.5

pH 7.1 7.4 7.4

Salinity ppt -- --

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

368 20.3 0.60 20.3 Yes 0.03 7.02 0.80 0.80 21.66 7.38 3.0

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO NO
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

4 na na na na na na na na na
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study

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

present)

OR-002334-5 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Spencer Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: F001a
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: Enter data here

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

Dilution Calculations

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA

Probability Basis

RPA Run Notes:  For wet season stream flow of greater than 1000 cfs.

Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
3.8

EPA ref. No. Yes 2.7
4.8
9.8

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.7 4.8 9.8 Upstream
pKa 6.5 6.5 6.5

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 10.10 Total Inorganic Carbon mg/L CaCO3 27.4 27.4 27.4

pH 7.30
Alkalinity mg/L CaCO3 23.96 10% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.8 0.8 0.8

Temperature deg. C 15.84 Total Inorganic Carbon mg/L CaCO3 216.5 216.5 216.5

pH 7.00
Alkalinity mg/L CaCO3 172.00 90% Mixing Zone

Temperature deg. C 12.2 11.3 10.7

Alkalinity mg/L CaCO3 78.8 54.8 39.1

Total Inorganic Carbon mg/L CaCO3 97.5 66.8 46.7

pKa 6.4 6.5 6.5

pH 7.1 7.1 7.2

Salinity ppt -- --

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

351 25.43 0.60 25.4 Yes 0.05 9.45 5.34 2.64 22.63 7.99 3.2

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO NO
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

4 na na na na na na na na na
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

Dilution Calculations

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA

Probability Basis

RPA Run Notes:  Wet season model runs from November through April for 

stream flows of less than 1000 cfs

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

present)

OR-002334-5 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Spencer Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: West
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
3.8

EPA ref. No. Yes 2.7
16.2
16.2

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.7 16.2 16.2 Upstream
pKa 6.5 6.5 6.5

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 10.10 Total Inorganic Carbon mg/L CaCO3 27.4 27.4 27.4

pH 7.30
Alkalinity mg/L CaCO3 23.96 Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.8 0.8 0.8

Temperature deg. C 15.84 Total Inorganic Carbon mg/L CaCO3 216.5 216.5 216.5

pH 7.00
Alkalinity mg/L CaCO3 172.00 Mixing Zone

Temperature deg. C 12.2 10.5 10.5

Alk li it /L C CO 78 8 33 1 33 1

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Dilution Calculations

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

Probability Basis

RPA Run Notes:  Wet season model runs from November through April  for 

stream flows of greater than 1000 cfs

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

present)

OR-002334-5 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Spencer Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: West
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study

Page 2

Alkalinity mg/L CaCO3 78.8 33.1 33.1

Total Inorganic Carbon mg/L CaCO3 97.5 39.1 39.1

pKa 6.4 6.5 6.5

pH 7.1 7.2 7.2

Salinity ppt -- --

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

351 25.43 0.60 25.4 Yes 0.05 9.45 1.62 1.62 22.63 7.96 3.2

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO NO
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

4 na na na na na na na na na
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
3.8

EPA ref. No. Yes 2.5
4.4
8

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.5 4.4 8.0 Upstream
pKa 6.5 6.5 6.5

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 10.10 Total Inorganic Carbon mg/L CaCO3 27.4 27.4 27.4

pH 7.30
Alkalinity mg/L CaCO3 23.96 Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.8 0.8 0.8

Temperature deg. C 15.84 Total Inorganic Carbon mg/L CaCO3 216.5 216.5 216.5

pH 7.00
Alkalinity mg/L CaCO3 172.00 Mixing Zone

Temperature deg. C 12.4 11.4 10.8

Alk li it /L C CO 83 2 57 6 42 5

Dilution Calculations

Yes

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

Confidence Level

Probability Basis

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

present)

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Date of RPA Run: 4/14/2016

RPA Run Notes:  Wet season model runs from November through April  for 

stream flows of less than 1000 cfs

RPA Run Information

Hillsboro

OR-002334-5

Ammonia RPA Calculation (2013 Criteria) Revision 1.2

Spencer Bohaboy

Outfall Number: East

Permit Writer Name:

Please complete the following General Facility Information

2. Do I have dilution values from a mixing zone 

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

factors from mixing zone study

Dilution @ ZID (from study)

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

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Page 3

Alkalinity mg/L CaCO3 83.2 57.6 42.5

Total Inorganic Carbon mg/L CaCO3 103.1 70.4 51.1

pKa 6.4 6.5 6.5

pH 7.1 7.1 7.1

Salinity ppt -- --

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

351 25.43 0.60 25.4 Yes 0.69 10.59 6.31 3.78 22.75 7.99 3.2

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

4 55.8 32.8 20.7 17.9 17.3 16.2 16.2 50.4 25.1
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Reasonable Potential Analysis

Pollutant Parameter

Acute CMC
Chronic Calc.  

(4-day avg.)

Chronic  

Calc.  (30 

day avg.)

Identify Pollutants of Concern Determine In-Stream Conc.

Ammonia (Salt Water)

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

# of 
Req's 

Samples

Det. Reasonable Potential

# of 

Samples

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(30Q5)

Max Total 

Conc. at RMZ 

(7Q10)

RP at end of pipe? 

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Chronic  

Calc.  

(7Q10)

WQ CRITERIA

Pollutant Parameter

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

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

Pollutant Parameter

Effluent Limits
Waste Load Allocations Long Term Average Effluent Limits
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
3.8

EPA ref. No. Yes 2.8
16.2
16.2

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.8 16.2 16.2 Upstream
pKa 6.5 6.5 6.5

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 10.10 Total Inorganic Carbon mg/L CaCO3 27.4 27.4 27.4

pH 7.30
Alkalinity mg/L CaCO3 23.96 Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.8 0.8 0.8

Temperature deg. C 15.84 Total Inorganic Carbon mg/L CaCO3 216.5 216.5 216.5

pH 7.00
Alkalinity mg/L CaCO3 172.00 Mixing Zone

Temperature deg. C 12.2 10.5 10.5

Alk li it /L C CO 76 8 33 1 33 1

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Dilution Calculations

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

Probability Basis

RPA Run Notes:  Wet season model runs from November through April for 

stream flows of greater than 1000 cfs

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

present)

OR-002334-5 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Spencer Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: East
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study

Page 4

Alkalinity mg/L CaCO3 76.8 33.1 33.1

Total Inorganic Carbon mg/L CaCO3 95.0 39.1 39.1

pKa 6.4 6.5 6.5

pH 7.1 7.2 7.2

Salinity ppt -- --

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

351 25.43 0.60 25.4 Yes 0.69 9.53 2.22 2.22 22.58 7.96 3.2

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO NO
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

4 na na na na na na na na na
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA

Page 4



Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
46.4

EPA Reference No. Yes 1.30
2.20
2.10

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 1.3 2.2 2.1 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 17.89 Total Inorganic Carbon mg/L CaCO3 47.4 47.4 47.4

pH 7.60
Alkalinity mg/L CaCO3 44.58 90% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 24.00 Total Inorganic Carbon mg/L CaCO3 61.0 61.0 61.0

pH 7.20
Alkalinity mg/L CaCO3 53.36 10% Mixing Zone

Temperature deg. C 22.6 20.7 20.8

Alk li it /L C CO 51 3 48 6 48 8

Dilution Calculations

Yes

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

Confidence Level

Probability Basis

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

present)

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Date of RPA Run: 4/14/2016

RPA Run Notes: For June through October at critical flow levels

RPA Run Information

Rock Creek

OR-002977-7

Ammonia RPA Calculation (2013 Criteria) Revision 1.2

Spencer Bohaboy

Outfall Number: R001

Permit Writer Name:

Please complete the following General Facility Information

2. Do I have dilution values from a mixing zone 

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

factors from mixing zone study

Dilution @ ZID (from study)

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

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Page 1

Alkalinity mg/L CaCO3 51.3 48.6 48.8

Total Inorganic Carbon mg/L CaCO3 57.9 53.6 53.9

pKa 6.4 6.4 6.4

pH 7.3 7.4 7.4

Salinity ppt -- --

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

763 5.29 0.60 5.3 Yes 0.03 4.08 2.42 2.53 10.31 3.70 1.5

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 13.4 8.1 3.1 4.3 4.3 2.4 2.4 7.5 3.1
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Reasonable Potential Analysis

Pollutant Parameter

Acute CMC
Chronic Calc.  

(4-day avg.)

Chronic  

Calc.  (30 

day avg.)

Identify Pollutants of Concern Determine In-Stream Conc.

Ammonia (Salt Water)

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

# of 
Req's 

Samples

Det. Reasonable Potential

# of 

Samples

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(30Q5)

Max Total 

Conc. at RMZ 

(7Q10)

RP at end of pipe? 

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Chronic  

Calc.  

(7Q10)

WQ CRITERIA

Pollutant Parameter

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

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

Pollutant Parameter

Effluent Limits
Waste Load Allocations Long Term Average Effluent Limits
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
46.4

EPA Reference No. Yes 1.30
2.20
2.10

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 1.3 2.2 2.1 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 14.60 Total Inorganic Carbon mg/L CaCO3 49.5 49.5 49.5

pH 7.33
Alkalinity mg/L CaCO3 44.06 90% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.8 0.8 0.8

Temperature deg. C 20.66 Total Inorganic Carbon mg/L CaCO3 60.3 60.3 60.3

pH 7.00
Alkalinity mg/L CaCO3 48.69 10% Mixing Zone

Temperature deg. C 19.3 17.4 17.5

Alkalinity mg/L CaCO3 47.6 46.2 46.3

Total Inorganic Carbon mg/L CaCO3 57.8 54.4 54.7

pKa 6.4 6.4 6.4

pH 7.1 7.1 7.1

Salinity ppt -- --

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

154 15.75 0.60 15.8 Yes 0.04 12.12 7.18 7.52 16.92 5.22 2.1

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO YES YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 22.0 11.4 4.3 7.1 6.0 3.4 3.4 10.6 4.4
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Reasonable Potential Analysis

Dilution Calculations

Pollutant Parameter

Acute CMC
Chronic Calc.  

(4-day avg.)

Chronic  

Calc.  (30 

day avg.)

Identify Pollutants of Concern Determine In-Stream Conc.

Ammonia (Salt Water)

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

# of 
Req's 

Samples

Det. Reasonable Potential

# of 

Samples

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(30Q5)

Max Total 

Conc. at RMZ 

(7Q10)

RP at end of pipe? 

Yes

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Confidence Level

Probability Basis

Chronic  

Calc.  

(7Q10)

WQ CRITERIA

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

present)

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Date of RPA Run: 4/14/2016

RPA Run Notes:   For stream flow levels of less than 500 cfs during the 

transitional May period while denitrification is brought on line.

Pollutant Parameter

RPA Run Information

Rock Creek

OR-002977-7

Ammonia RPA Calculation (2013 Criteria) Revision 1.2

Spencer Bohaboy

Outfall Number: R001

Permit Writer Name:

Please complete the following General Facility Information

2. Do I have dilution values from a mixing zone 

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

factors from mixing zone study

Dilution @ ZID (from study)

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

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

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

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

Pollutant Parameter

Effluent Limits
Waste Load Allocations Long Term Average Effluent Limits

Page 1



Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
46.4

EPA Reference No. Yes 2.85
5.40
5.40

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.9 5.4 5.4 Upstream
pKa 6.4 6.4 6.4

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 14.60 Total Inorganic Carbon mg/L CaCO3 37.2 37.2 37.2

pH 7.33
Alkalinity mg/L CaCO3 33.06 10% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.8 0.8 0.8

Temperature deg. C 20.66 Total Inorganic Carbon mg/L CaCO3 119.1 119.1 119.1

pH 7.00
Alkalinity mg/L CaCO3 96.15 90% Mixing Zone

Temperature deg. C 16.7 15.7 15.7

Alkalinity mg/L CaCO3 55.2 44.7 44.7

Total Inorganic Carbon mg/L CaCO3 65.9 52.3 52.3

pKa 6.4 6.4 6.4

pH 7.1 7.2 7.2

Salinity ppt -- --

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

154 15.75 0.60 15.8 Yes 0.04 5.55 2.95 2.95 19.65 5.72 2.3

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 55.9 30.7 12.2 18.0 16.2 9.5 9.5 29.6 12.4
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

Dilution Calculations

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA

Probability Basis

RPA Run Notes:   For stream flow levels of greater than 500 cfs during the 

transitional May period while denitrification is brought on line.

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

present)

OR-002977-7 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Spencer Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: R001
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
68.4

EPA Reference No. Yes 1.30
2.20
2.10

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 1.3 2.2 2.1 Upstream
pKa 6.5 6.5 6.5

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 11.04 Total Inorganic Carbon mg/L CaCO3 46.7 46.7 46.7

pH 7.30
Alkalinity mg/L CaCO3 40.88 90% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 19.25 Total Inorganic Carbon mg/L CaCO3 78.0 78.0 78.0

pH 7.20
Alkalinity mg/L CaCO3 67.63 10% Mixing Zone

Temperature deg. C 17.4 14.8 14.9

Alkalinity mg/L CaCO3 61.5 53.0 53.6

Total Inorganic Carbon mg/L CaCO3 70.8 60.9 61.6

pKa 6.4 6.4 6.4

pH 7.2 7.2 7.2

Salinity ppt -- --

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

572 24.2 0.60 24.2 Yes 0.115 18.64 11.06 11.58 16.70 5.80 2.3

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

YES YES YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 21.7 12.6 4.7 7.0 6.7 3.7 3.7 11.5 4.8
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Reasonable Potential Analysis

Dilution Calculations

Pollutant Parameter

Acute CMC
Chronic Calc.  

(4-day avg.)

Chronic  

Calc.  (30 

day avg.)

Identify Pollutants of Concern Determine In-Stream Conc.

Ammonia (Salt Water)

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

# of 
Req's 

Samples

Det. Reasonable Potential

# of 

Samples

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(30Q5)

Max Total 

Conc. at RMZ 

(7Q10)

RP at end of pipe? 

Yes

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Confidence Level

Probability Basis

Chronic  

Calc.  

(7Q10)

WQ CRITERIA

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

present)

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)

Date of RPA Run: 4/14/2016

RPA Run Notes: For stream flow levels of less than 500 cfs during wet season of 

novmeber through april.

Pollutant Parameter

RPA Run Information

Rock Creek

OR-002977-7

Ammonia RPA Calculation (2013 Criteria) Revision 1.2

Spencer Bohaboy

Outfall Number: R001

Permit Writer Name:

Please complete the following General Facility Information

2. Do I have dilution values from a mixing zone 

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

factors from mixing zone study

Dilution @ ZID (from study)

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

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

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

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

Pollutant Parameter

Effluent Limits
Waste Load Allocations Long Term Average Effluent Limits
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
68.4

EPA Reference No. Yes 2.24
4.31
4.31

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 2.2 4.3 4.3 Upstream
pKa 6.5 6.5 6.5

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 11.04 Total Inorganic Carbon mg/L CaCO3 46.7 46.7 46.7

pH 7.30
Alkalinity mg/L CaCO3 40.88 90% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 19.25 Total Inorganic Carbon mg/L CaCO3 78.0 78.0 78.0

pH 7.20
Alkalinity mg/L CaCO3 67.63 10% Mixing Zone

Temperature deg. C 14.7 12.9 12.9

Alkalinity mg/L CaCO3 52.8 47.1 47.1

Total Inorganic Carbon mg/L CaCO3 60.7 53.9 53.9

pKa 6.4 6.4 6.4

pH 7.3 7.3 7.3

Salinity ppt -- --

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

572 24.2 0.60 24.2 Yes 0.115 10.87 5.70 5.70 18.60 6.49 2.6

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 41.5 27.6 10.8 13.3 14.6 8.4 8.4 26.3 11.0
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study

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

present)

OR-002977-7 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Spencer Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: R001
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

Dilution Calculations

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA

Probability Basis

RPA Run Notes: For stream flow levels of 500 to 1000 cfs during wet season of 

novmeber through april.

Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits
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Reasonable Potential Analysis - Fresh and Saltwater Ammonia Criteria

Facility Name:
68.4

EPA Reference No. Yes 3.17
6.14
6.14

Stream Flow: 7Q10 CFS na Fresh
Stream Flow: 30Q5 CFS na
Stream Flow: 1Q10 CFS na Ambient Salinity ppt na
% dilution at ZID % 10% Effluent Salinity ppt na
% dilution at MZ % 25%

Calculated Dilution Fact.

Dilution @ ZID #VALUE!

KEY: -- Intermediate calc.s Dilution @ MZ (7Q10) #VALUE!

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

%'ile 95%

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

Dilution Factors 3.2 6.1 6.1 Upstream
pKa 6.5 6.5 6.5

Upstream Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 11.04 Total Inorganic Carbon mg/L CaCO3 46.7 46.7 46.7

pH 7.30
Alkalinity mg/L CaCO3 40.88 90% Effluent

pKa 6.4 6.4 6.4

Effluent Characterization Ionization Fraction 0.9 0.9 0.9

Temperature deg. C 19.25 Total Inorganic Carbon mg/L CaCO3 78.0 78.0 78.0

pH 7.20
Alkalinity mg/L CaCO3 67.63 10% Mixing Zone

Temperature deg. C 13.6 12.4 12.4

Alkalinity mg/L CaCO3 49.3 45.2 45.2

Total Inorganic Carbon mg/L CaCO3 56.6 51.8 51.8

pKa 6.4 6.4 6.4

pH 7.3 7.3 7.3

Salinity ppt -- --

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

572 24.2 0.60 24.2 Yes 0.115 7.71 4.04 4.04 18.29 6.70 2.7

na na na -- -- na -- -- -- -- -- --

na na na -- -- na -- -- -- --

Acute
Chronic (4 

day avg.)

Chronic 

(7Q10)

Chronic (30 day 

avg.)

NO NO YES
-- -- --
-- --

Acute WLA
Chronic WLA 
(4 day avg.)

Chronic WLA 
(7Q10) Chronic WLA (30Q5) Acute LTA

Chronic LTA 
(4 day 
avg.)

Chronic LTA 
(7Q10)

Chronic LTA 
(30Q5) Min. LTA

Max Daily 
(MDL)

Monthly 
(AML)

#/month mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 99% 95%

12 57.7 40.5 15.9 18.5 21.4 12.4 12.4 38.6 16.2
na -- -- -- -- -- -- -- -- --
na -- -- -- -- -- -- --

Ammonia RPA Calculation (2013 Criteria) Revision 1.2
RPA Run Information Please complete the following General Facility Information

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

factors from mixing zone study

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

present)

OR-002977-7 2. Do I have dilution values from a mixing zone Dilution @ ZID (from study)

Permit Writer Name: Spencer Bohaboy
3. If answered "No" to Question 2 , then fill in 

the following table

Dilution @ MZ 7Q10 (from study)

Dilution @ MZ 30Q5 (from study)

Outfall Number: R001
5. Is the receiving waterbody fresh or salt water? 

5. If answered "Salt " to Question 4 , then enter salinity 

Date of RPA Run: 4/14/2016

Yes

8. Please enter statistical Confidence and  Probablity 

values (note: defaults already entered)
Confidence Level

Highest 

Effluent Conc. 

Coefficent of 

Variation

Est. Maximum 

Effluent Conc.
RP at end of pipe? 

Dilution Calculations

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

program (EPA, 1988. Technical Guidance on Supplementary Stream Design Conditions 

for Steady State Modeling.  USEPA Office of Water, Washington D.C.)

Reasonable Potential Analysis
Identify Pollutants of Concern Determine In-Stream Conc. WQ CRITERIA

Probability Basis

RPA Run Notes: For stream flow levels of greater than 1000 cfs during wet 

season of novmeber through april.

Ammonia (Freshwater, Salmonids absent)

Chronic  

Calc.  

(7Q10)

Chronic  

Calc.  (30 

day avg.)

Ammonia (Freshwater Salmonids)
Ammonia (Freshwater, Salmonids absent)

Ambient 

Conc.

Max Total 

Conc. at 

ZID

Max Total 

Conc. at RMZ 

(7Q10)

Max Total 

Conc. at RMZ 

(30Q5)

Acute CMC
Chronic Calc.  

(4-day avg.)Pollutant Parameter
# of 

Samples

Ammonia (Salt Water)

Pollutant Parameter

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

Ammonia (Freshwater Salmonids)

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

Ammonia (Salt Water)

Effluent Limits

Pollutant Parameter

# of 
Req's 

Samples

Waste Load Allocations Long Term Average Effluent Limits
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ZID MZB 30Q5

All 2.6 5.7 5.1

<500 2.6 5.7 5.1

500-1000 3.19 8.41 8.41

>1000-1500 4.52 13.47 13.47

>1500 5.53 17.74 17.74

<500 2.6 5.7 5.1

>500 4.24 11.15 11.15

All 1.3 2.2 2.1

<500 1.3 2.2 2.1

500-1000 2.24 4.31 4.31

>1000-1500 3.17 6.14 6.14

>1500 3.88 7.55 7.55

<500 1.3 2.2 2.1

>500 2.85 5.4 5.4

All 1.8 5.4 6.1

<1000 2.1 7.7 9.4

>1000 2.9 26 26

<500 1.8 5.4 6.1

>500 2.5 8.8 8.8

<1000 2.7 4.8 9.8

>1000 2.7 16.2 16.2

<1000 2.5 4.4 8

>1000 2.8 16.2 16.2

Nov - April

May

Hillsboro West (Upstream)

Nov - April

May - Oct: No Discharge

Appendix I:  Mixing Zone Dilutions Used In CWS Ammonia Toxicity RPAs and Limit Derivations

Rock Cr

Durham

Nov - April

May

May

Nov - April

ZID: interpolated from modeled values/MZ dilutions from regression equations based 

on dilutions modeled for 2008 Mixing Zone Study

ZID: interpolated from modeled values/MZ dilutions from regression equations based 

on dilutions modeled for 2008 Mixing Zone Study

Dilutions at
Data Source/Methodology for Dilution Value EstimationsFlows

Based on minimum wet season dilutions from 2008 MZ study (Table ES-4)

Critical annual low flow dilutions from 2013 NTS Permitting Report

ZID: interpolated from wet season low flow  and wet season median flow dilutions from 

From wet season critical Diluitons from 2008 MZ Study

ZID: interpolated/MZ dilutions based on wet season harmonic mean flow (825 cfs at 

Farmington gage) from 2008 MZ Study

ZID: interpolated/MZ dilutions based on wet season harmonic mean flow (825 cfs at

Farmington gage) from 2008 MZ Study.  Takes into account impacts of west 

(upstream) plume.

From 2008 MZ Study, takes into account impacts of west (upstream) plume

Nov - April

May - Oct: No Discharge

Hillsboro East (Downstream)

Critical annual low flow dilutions from 2013 NTS Permitting Report

ZID: interpolated from modeled values/MZ dilutions from regression equations using 

critical May effluent flows

ZID: interpolated from wet season low flow (115 cfs u/s of plant) and wet season 

median flow (791 cfs u/s of plant) dilutions from 2008 MZ Study/MZ dilutions at annual 

harmonic mean flow (263 cfs at Farmington gage) from 2013 NTS Permitting Report

June - October

Critical annual low flow dilutions from 2008 MZ Study

Critical annual low flow dilutions from 2008 MZ Study

ZID: interpolated from modeled values/MZ dilutions from regression equations using 

critical May effluent flows

Critical annual low flow dilutions from 2008 MZ Study

June - October

June - October

Critical annual low flow dilutions from 2008 MZ Study

Critical annual low flow dilutions from 2008 MZ Study

Critical annual low flow dilutions from 2008 MZ Study

Forest Grove
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	CWSAntidegWorksheet4.22.16.pdf
	1. What is the name of the surface water that receives the discharge?  Tualatin River
	2. Are there any existing uses associated with the water body that are not included in the list of designated uses? Example: DEQ’s Fish Use Designation Maps identify the waterbody as supporting salmonid migration; however ODFW has determined that it a...
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