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TECHNICAL MEMORANDUM NO. 4
Water Restoration Plant Facility Plan
Permitting and Regulatory Considerations
TABLE OF CONTENTS

1.0
2.0
3.0

4.0

Page
INTRODUCTION ......................................................................................................... 1
CURRENT DISCHARGE PERMIT REQUIREMENTS ................................................ 1
WATER QUALITY STANDARDS ................................................................................ 2
3.1 Statewide Standards Criteria ............................................................................. 2
3.1.1 Antidegradation Policy (OAR 340-041-0004)..................................... 2
3.1.2 Statewide Narrative Criteria (OAR 340-041-0007) ............................ 3
3.1.3 Bacteria (OAR 340-041-0009) ........................................................... 3
3.1.4 Biocriteria (OAR 340-041-0011) ........................................................ 3
3.1.5 Dissolved Oxygen (OAR 340-041-0016) ........................................... 3
3.1.6 Nuisance Phytoplankton (OAR 340-041-0019).................................. 3
3.1.7 pH (OAR 340-041-0021) .................................................................... 3
3.1.8 Temperature (OAR 340-041-0028) .................................................... 3
3.1.9 Total Dissolved Gas (OAR 340-041-0031) ........................................ 4
3.1.10 Total Dissolved Solids (OAR 340-041-0031) ..................................... 4
3.1.11 Toxics (OAR 340-041-0033) .............................................................. 4
3.1.12 Turbidity (OAR 340-041-0036)........................................................... 4
3.1.13 Other Standards................................................................................. 4
3.2 Rogue River Basin Specific Water Quality Standards ....................................... 4
POTENTIAL REGULATORY ISSUES ......................................................................... 6
4.1 Blending ............................................................................................................. 6
4.2 Ammonia ........................................................................................................... 7
4.2.1 pH ...................................................................................................... 7
4.2.2 Freshwater Mussels Criteria .............................................................. 7
4.3 Temperature ...................................................................................................... 8
4.4 Mass Load Limitations ....................................................................................... 8
4.5 Priority Persistent Pollutants .............................................................................. 9

LIST OF APPENDICES
Appendix A – Discharge Permit

i
February 2014
pw://Carollo/Documents/Client/OR/Grants Pass/8613A00 TO.10/Deliverables/TM 04 Permitting/_TM_04.docx

LIST OF TABLES
Table 1
Table 2

Current Discharge Permit Requirements: CBOD5 and TSS ............................ 1
Freshwater Criteria for Ammonia at pH 8 and 25 Degrees Celsius ................. 7

LIST OF FIGURES
Figure 1

Required Effluent BOD Concentrations to meet No Mass Load Increase ....... 9

ii
February 2014
pw://Carollo/Documents/Client/OR/Grants Pass/8613A00 TO.10/Deliverables/TM 04 Permitting/_TM_04.docx

Technical Memorandum No. 4

PERMITTING AND REGULATORY CONSIDERATIONS
1.0

INTRODUCTION

This technical memorandum (TM) focuses on a review of current and potential permitting and
regulatory issues relating to water quality or treatment associated with the City of Grants Pass’s
Water Restoration Plant (WRP), and assesses how those issues may impact the development of
the facilities plan. The TM addresses the following:


Current water quality criteria applicable to the City of Grants Pass,



Current permit requirements, and



Potential future regulatory issues that may affect the City’s planning and operation.

The above considerations establish the basis of planning for the analysis conducted to evaluate
the adequacy of the system to provide existing service and serve projected growth.

2.0

CURRENT DISCHARGE PERMIT REQUIREMENTS

Discharges from wastewater treatment plants to surface waters must be permitted by a National
Pollutant Discharge Elimination System (NPDES) Permit as required by the federal Clean Water
Act and the promulgated federal and state regulations implementing the requirements of the
Clean Water Act.
NPDES permit limitations on discharges are established so that in-stream water quality criteria are
met, and for compliance with other water quality standards and regulations. The City’s current
NPDES permit for the WRP was issued on October 20, 2010, and the current effluent limitations are
summarized in Table 1 below. A copy of the current discharge permit is attached as Appendix A.
Table 1

Current Discharge Permit Requirements: CBOD5 and TSS
City of Grants Pass – Permitting and Regulatory Considerations

Monthly, mg/L

Weekly, mg/L

Monthly
Average,
Lbs/day

CBOD5

10

15

500

750

1,000

TSS

10

15

670

1,000

1,300

BOD5

30

45

1,600

2,400

3,200

TSS

30

45

1,600

2,400

3,200

Parameter

Average Effluent Concentrations

Weekly
Average,
Lbs/day

Daily
Maximum,
Lbs/day

May 1 - October 31

November 1 – April 30

Other Parameters (Year Round)
E. coli Bacteria

Shall not exceed 126 organisms per 100 mL monthly geometric
mean. No single sample shall exceed 406 organisms per 100 mL.
1
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Table 1

Current Discharge Permit Requirements: CBOD5 and TSS
City of Grants Pass – Permitting and Regulatory Considerations

Parameter

Average Effluent Concentrations
Monthly, mg/L

Weekly, mg/L

Monthly
Average,
Lbs/day

Weekly
Average,
Lbs/day

Daily
Maximum,
Lbs/day

pH (year round)

6.0 - 9.0

BOD5 and TSS
Removal Efficiency

Shall not be less than 85 percent monthly average

Ammonia-N
(June 1-30)

Shall not exceed a monthly average concentration of 21 mg/L and a
daily maximum concentration of 34.7 mg/L.

Ammonia-N
(July 1-31)

Shall not exceed a monthly average concentration of 10.4 mg/L and a
daily maximum concentration of 21.7 mg/L.

Ammonia-N
(August 1-31)

Shall not exceed a monthly average concentration of 16.8 mg/L and a
daily maximum concentration of 36 mg/L.

Ammonia-N
(September 1-30)

Shall not exceed a monthly average concentration of 9.6 mg/L and a
daily maximum concentration of 21.3 mg/L.

3.0

WATER QUALITY STANDARDS

Water quality standards in Oregon are adopted by the Environmental Quality Commission and
enforced by the Oregon Department of Environmental Quality. Oregon’s water quality standards
are found in Oregon Administrative Rules (OAR 340-041). Statewide standards and a brief
summation of their relevance to The Dalles are presented herein. It should be noted that the
summations are not complete and the actual standards have considerable additional detail and
complexity. The specific section of the OAR should be consulted for further information.

3.1

Statewide Standards Criteria

3.1.1 Antidegradation Policy (OAR 340-041-0004)
The purpose of the Antidegradation Policy is to guide decisions that affect water quality such that
unnecessary further degradation from new or increased point and nonpoint sources of pollution is
prevented, and to protect, maintain, and enhance existing surface water quality to ensure the full
protection of all existing beneficial uses.
The policy recognizes that the assimilative capacity of Oregon's streams is finite, but the potential
uses of this capacity are virtually unlimited. Thus, it is important that priority be given to those
beneficial uses that promise the greatest return (beneficial use) relative to the unused assimilative
capacity that might be utilized. In-stream uses that will benefit from reserve assimilative capacity,
as well as potential future beneficial use, will be weighed against the economic benefit associated
with increased loading.
The Antidegradation Policy may limit increases in mass load in discharges from the Grants Pass
WRP. Implementation of this policy will be more restrictive for waters that currently do not meet
water quality standards.

2
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3.1.2 Statewide Narrative Criteria (OAR 340-041-0007)
These criteria establish aesthetic limitations such as prohibition of oily sheens, sludge, development
of fungi in the receiving water, offensive odors, and discoloration. Because other, more specific, and
more restrictive standards are in place, these narrative criteria typically have few implications for
current facility planning.

3.1.3 Bacteria (OAR 340-041-0009)
Effluent discharges to freshwaters, and estuarine waters other than shellfish growing waters may
not exceed a monthly log mean of 126 E. coli organisms per 100 milliliters (ml). No single sample
may exceed 406 E. coli organisms per 100 ml. However, no violation will be found for
exceedances if the permittee takes at least five consecutive re-samples at 4-hour intervals
beginning as soon as practical (preferably within 28 hours) after the original sample was taken and
the log mean of the 5 re-samples is less than or equal to 126 E. coli organisms/100 ml.

3.1.4 Biocriteria (OAR 340-041-0011)
Waters of the State must be of sufficient quality to support aquatic species without detrimental
changes in the resident biological communities.

3.1.5 Dissolved Oxygen (OAR 340-041-0016)
Adequate dissolved oxygen is critical for successful reproduction and survival of salmonids and
other aquatic species. Where there are salmonid spawning activities, the dissolved oxygen should
be greater than 11.0 mg/l. For water bodies identified by the Department as providing cold-water
aquatic life, the dissolved oxygen may not be less than 8.0 mg/l as an absolute minimum.
For water bodies identified by the Department as providing cool-water aquatic life, the dissolved
oxygen may not be less than 6.5 mg/l as an absolute minimum.

3.1.6 Nuisance Phytoplankton (OAR 340-041-0019)
Average Chlorophyll a values must be less than 0.015 mg/l where phytoplankton may impair the
recognized beneficial uses.

3.1.7 pH (OAR 340-041-0021)
Limits for pH are basin specific and are discussed in detail in Section 4.2.1.

3.1.8 Temperature (OAR 340-041-0028)
Water temperatures affect the biological cycles of aquatic species and are a critical factor in
maintaining and restoring healthy salmonid populations throughout the State. Water temperatures
are influenced by solar radiation, stream shade, ambient air temperatures, channel morphology,
groundwater inflows, and stream velocity, volume, and flow. Surface water temperatures may also
be warmed by anthropogenic activities such as discharging heated water, changing stream width
or depth, reducing stream shading, and water withdrawals. The temperature standard was
3
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developed to protect aquatic ecosystems from adverse warming and cooling caused by
anthropogenic activities.
Temperature criteria are dependent upon spatial and temporal fish activities in the receiving water.
Fish activities are defined by maps and tables that identify the timing and location of fish activities
in each water body.
The Rogue River near the City is a salmonid migration corridor. Therefore, the seven-day-average
maximum temperature may not exceed 20.0 degrees Celsius (68.0 degrees Fahrenheit). In
addition, migration corridors must have coldwater refugia that are sufficiently distributed so as to
allow salmon and steelhead migration without significant adverse effects from higher water
temperatures elsewhere in the water body. Finally, the seasonal thermal pattern in the Rogue
River must reflect the natural seasonal thermal pattern.

3.1.9 Total Dissolved Gas (OAR 340-041-0031)
Waters will be free from dissolved gases, such as carbon dioxide, hydrogen sulfide, or other
gases, in sufficient quantities to cause objectionable odors or to be deleterious to fish or other
aquatic life, navigation, recreation, or other reasonable uses made of such waters.

3.1.10 Total Dissolved Solids (OAR 340-041-0031)
Limits for total dissolved solids are basin specific and are discussed in detail in Section 2.3.2.2.

3.1.11 Toxics (OAR 340-041-0033)
Toxic substances may not be introduced above natural background levels in waters of the state in
amounts, concentrations, or combinations that may be harmful, may chemically change to harmful
forms in the environment, or may accumulate in sediments or bioaccumulate in aquatic life or
wildlife to levels that adversely affect public health, safety, or welfare or aquatic life, wildlife, or
other designated beneficial uses.

3.1.12 Turbidity (OAR 340-041-0036)
No more than a 10 percent cumulative increase in natural stream turbidities may be allowed, as
measured relative to a control point immediately upstream of the turbidity causing activity,
including wastewater treatment plant discharges.

3.1.13 Other Standards
In addition, there are water quality standards pertaining to mixing zones, domestic wastewater
treatment plant performance standards, and water quality limited waters.

3.2

Rogue River Basin Specific Water Quality Standards

In addition to the statewide water quality standards and criteria, the Environmental Quality
Commission has adopted basin specific water quality standards for the Rogue River Mainstem.
This task is the responsibility of the Oregon Water Resources Department (OWRD), and includes
4
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both designated beneficial uses for the basin and water quality criteria to protect those designated
uses. A water body’s beneficial uses depend on characteristics such as its size and location. The
following are the designated beneficial uses for the Rogue River.
3.2.1.1 Designated Beneficial Uses
The designated beneficial uses for the Rogue River at River Mile 100.5 (Oregon Administrative
Rules -OAR 340-041-0101) are:


Public domestic water supply.



Wildlife and hunting.



Private domestic water supply.



Fishing.



Industrial water supply.



Boating.



Irrigation.



Water contact recreation.



Livestock watering.



Aesthetic quality.



Fish & aquatic life.

3.2.1.2 Basin Specific Criteria
In addition to the statewide criteria and standards, basin specific criteria have been developed and
adopted to protect these designated beneficial uses in the Rogue River. They include:
1.

pH (hydrogen ion concentration). pH values may not fall outside 6.5 – 8.5 range.

2.

Total Dissolved Solids. At the Grants Pass WRP, the water quality criteria for Total Dissolved
Solids is 500 mg/l. This limit must not be exceeded unless otherwise specifically authorized
by DEQ upon such conditions, as it may deem necessary to carry out the general intent of
this plan and to protect the beneficial uses set forth in OAR 340-041-0101.

3.

Minimum Design Criteria for Treatment and Control of Sewage Wastes:
a.

During periods of low stream flows: Treatment resulting in monthly average effluent
concentrations not to exceed 10 mg/l of BOD and 10 mg/l of SS or equivalent control.
The period of low flow at the Grants Pass is approximately May 1 to October 31.

b.

During periods of high stream flows: By federal law, a minimum of secondary treatment
(30-day average concentrations of 30 mg/L BOD and 30 mg/L TSS) or equivalent
control and unless otherwise specifically authorized by the Department, operation of all
waste treatment and control facilities at maximum practicable efficiency and
effectiveness so as to minimize waste discharges to public waters.

5
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4.0

POTENTIAL REGULATORY ISSUES

Water quality standards and regulations continue to evolve and there are a number of new
regulatory initiatives being discussed and/or implemented at the state and federal level that could
significantly impact the design and operation of the Grants Pass WRP. Since one of the goals of
this facility planning is to develop long-term treatment scenarios for phased implementation of
improvements at the WRP, considerations for these potential future permit requirements have
been made as part of the planning-level layout of facilities. This section outlines parameters that
are likely to be included in subsequent NPDES permits written for the City, and presents probable
future permit limits. These include:


Blending of wet weather flows,



Ammonia,



Temperature,



Mass load limitations, and



Priority persistent toxics

A detailed discussion of each of these issues is included in this section. The alternatives for
addressing new regulations are presented in detail in TMs 5 and 7.

4.1

Blending

Blending, also known as “split flow” or “select treatment,” refers to the practice of diverting flow
around a treatment component (usually secondary treatment) during high wet weather flows. The
Grants Pass WRP was designed to operate using blending when flow exceeds the secondary
system capacity. The practice is not specifically authorized in the NPDES permit.
EPA has been trying to adopt a wet weather flow management policy for separated sanitary sewer
systems and treatment facilities since the early 1990s. Although several proposals have been made
by EPA and others, no wet weather flow management policy or regulations, including those related
to blending, have been finalized. EPA views blending as a bypass as defined and prohibited by
federal regulations (CFR 122.41(m)(4)(i) and recently has taken a more aggressive regulatory
approach towards blending. Although the future of blending remains uncertain, alternatives for
improvements to the treatment plant should include the possibility that blending will not be permitted
in the future and that all flows must receive secondary treatment prior to discharge.
The City has already adopted a comprehensive rehabilitation/replacement program to reduce and
manage infiltration/inflow (I/I) and associated wet-weather flows. In addition to managing I/I within
the collection system, the City may need to operate in step-feed mode during peak flow events to
accommodate PHFs. The capacity of the existing system when operated in this mode is 30 mgd. If
the practice of blending is determined to be illegal, wet weather capacity improvements to meet
year 2035 flows are recommended. For the City, this would include adding a secondary clarifier.
TM 5 – Liquid Stream Process discusses the capacity in contact stabilization mode in further detail.
6
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4.2

Ammonia

Since un-ionized ammonia is toxic to fish and other aquatic species, water quality criteria have
been developed by USEPA to protect these organisms. Acute and chronic toxicity limits for
ammonia are dependant upon temperature and pH. Generally, as pH increases and temperature
decreases, total ammonia becomes more toxic. The acute and chronic limits must be met at the
edge of Zone of Immediate Dilution (ZID) and mixing zone, respectively.
Two potential scenarios for ammonia that affect the City’s WRP regulatory compliance as
presented below.

4.2.1 pH
Ammonia toxicity is sensitive to temperature and pH of the water. DEQ has developed an Internal
Management Directive “Reasonable Potential Analysis for Toxic Pollutants” (September 2005).
This directive outlines the procedures to be used by permit writers to establish if there is a
reasonable potential for a discharge to cause or contribute to an exceedances of water quality
criteria in the receiving stream, and if so, how to establish effluent limitations for that pollutant.
DEQ performed a Reasonable Potential Analysis (RPA) analysis for the City and results of RPA
showed potential toxicity for ammonia during June through September. The City’s 2010 NPDES
permit includes effluent quality requirements for ammonia. The current permit requirement was
based on toxicity analysis for ammonia in the Rogue River. This requires partial nitrification down
to a level of 9.6 to 21 mg/L during the summer months.

4.2.2 Freshwater Mussels Criteria
It is likely that the State of Oregon will adopt the proposed water quality criteria for ammonia
presented in Table 2 for protection of freshwater mussels in the Rogue River. It is anticipated that
this change will affect the City within the next 5 to 10 years.
Table 2

Freshwater Criteria for Ammonia at pH 8 and 25 Degrees Celsius
City of Grants Pass – Permitting and Regulatory Considerations

Anticipated Ammonia Limit
Acute

3.2 mg/L

Chronic

0.28 mg/L

Implementation of freshwater mussels criteria would impose more stringent water quality limits for
ammonia concentrations in the WRP effluent. Based on the existing dilution achieved at the zone
of initial dilution (ZID), the ammonia concentration in the WRP would need to be less than 7.5 mg/l,
with the limit at the perimeter of the ZID the controlling condition. Additionally, it is anticipated that
the City could receive nitrite limit in the future. This would imply that the City should completely
nitrify seasonally or even year-round in the event that fresh water mussels criteria is implemented.
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If full nitrification is required, the City will need to add the current aeration tank volume by a factor
of three in order to meet permit requirements. A detailed full nitrification treatment capacity is
presented in TM 5 – Liquids Stream Process.

4.3

Temperature

The Rogue River is water quality limited for temperature. High water temperatures adversely
affects cold-water fish. In stream temperatures below 15.5 degrees Celsius are optimal for
salmonoid fish such as salmon and other cold-water aquatic species. Temperatures above
21 degrees Celsius limit growth and reproduction and those above 24 degrees Celsius are
potentially lethal. In addition, in stream temperature regulation is also important because it controls
the solubility of dissolved oxygen (DO) in water. As the stream water temperature increases, the
DO saturation concentration decreases and it becomes more difficult to maintain adequate DO
levels necessary for fish health.
The City currently has thermal load based on Total Maximum Daily Load allocation (TMDL).
Northwest Environmental Advocates (NEA) challenged DEQ in federal court regarding the
temperature rule and Natural Thermal Potential of streams and the federal court found in favor of
NEA. For the City, this could mean new lower thermal load or temperature limits will be included in
future NPDES permits.
Discharge to natural treatment systems such as poplar plantations or engineered wetlands; indirect
or nighttime discharge; better dilution of effluent in the river discharge; reuse water programs; and
water quality trading are strategies the City should consider employing to meet more stringent
temperature limits. The City meets to monitor his issue and begin review strategies for meeting
more stringent temperature limits during the planning period. Layout of facilities on the WRP site
allows space for a future tertiary treatment process if needed for water reuse.

4.4

Mass Load Limitations

The City’s new 2010 NPDES permit does not provide an increase in mass load and requires that
all existing mass load limits, as established in the City’s previous NPDES permit, continue to be
met, even if higher flows would require higher levels of treatment prior to discharge. This is
consistent with the State’s Antidegradation Policy.
Figure 1 presents a plot of required effluent BOD concentrations to meet no mass load increase
scenario. As illustrated in the figure, the plant’s current performance does not meet the required
treatment during the later part of the planning period. The plant may need to provide fine screening
and/or enhanced primary treatment to meet limits within the planning period.

8
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Figure 1

4.5

Required Effluent BOD Concentrations to meet No Mass Load Increase

Priority Persistent Pollutants

In The 2007 Oregon Legislature passed Senate Bill 737, which requires DEQ to list, monitor, and
eventually control priority persistent bioaccumulative toxics (Priority Persistent Pollutant List) that
have a documented effect on human health, wildlife and aquatic life. A priority persistent pollutant
is a substance that is toxic and either persists in the environment or accumulates in the tissues of
humans, fish, wildlife, or plants.
As a first step, DEQ has developed a Priority Persistent Pollutant List that meet this definition; the
identified pollutants are divided into two categories:


Persistent Pollutants - Substance that is toxic and either persists in the environment or
accumulates in the tissues of humans, fish, wildlife, or plants such as polycyclic aromatic
hydrocarbons (PAHs), halogenated flame retardants, pesticides, pharmaceuticals,
preflorinated surfactants, metals, and industrial chemicals.



Legacy Persistent Pollutants - Pollutants which have been banned or restricted for several
years and remain in detectable levels in sediment and tissue samples such as Pesticides,
herbicides, polychlorinated biphenyls (PCBs), polychlorinated naphthalenes (PCNs), dioxins,
and furans.

DEQ will use this list to prioritize toxic monitoring and other state water quality programs in the
future. Currently, it is developing persistent toxics reduction plan for all major plants in Oregon. The
implications of this regulatory issue for the City is increased monitoring, public education to limit
toxics in the sewage, and pro-active pre-treatment program outreach. within the planning period.
9
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Appendix A

DISCHARGE PERMIT

