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SECTION I: OVERVIEW
BACKGROUND
Reason for Overview and TMDL Implementation Plans
The Department of Environmental Quality (DEQ) has set Total Maximum Daily Loads (TMDLs)
for several water bodies located in watersheds that are wholly or partly within the City of
Gresham to limit the total amount of specific pollutants that may be discharged to a given
waterbody. Under Oregon law, 2 TMDLs must include a Water Quality Management Plan
(WQMP) that identifies how the TMDLs will be implemented. Management strategies identified
in a WQMP must be implemented through water quality permits for those sources subject to
permits, and through sector-specific or source-specific implementation plans for other sources.
This document outlines Gresham’s compliance plans for the Columbia Slough, Willamette River,
and Sandy River TMDLs. (See Table 1.) The city’s permits, Stormwater Management Plan
(SWMP) document, Environmental Monitoring Plan (EMP) and other associated documents to
reduce TMDL pollutants are implementation plans and are on the city’s website:
GreshamOregon.gov and are included in the Stormwater Plan section of the Water Resources
Division pages.
The City of Gresham has jurisdiction over both DEQ-permitted and non-permitted activities. The
City’s responsibilities include compliance with DEQ permits for discharge of stormwater and
wastewater, as well as oversight of incidental discharges and thermal warming associated with
land uses approved by the City.
Figure 1. shows the watersheds within Gresham’s boundaries, plus the Columbia River. The
watersheds drainage areas include the Columbia Slough; and Fairview, Kelly/Beaver, and
Johnson Creeks. City stormwater drains to all these waterbodies, whereas the wastewater
treatment plant discharges treated sanitary wastewater to the Columbia River. The shaded
areas on the map drain to groundwater via underground injection wells (UICs), rather than
discharging to surface waters and are regulated under the City’s WPCF permit available on
GreshamOregon.gov.

Oregon Administrative Rules,
Chapter 340, Division 42
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Figure 1. Watersheds within Gresham
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Table 1. Watersheds and TMDL Pollutants
Basin Name
Columbia
River

Willamette
River

Sub-basin(s)

TMDL Pollutants
relevant to Gresham

Lower Columbia

Dioxin*

Lower
Willamette

Mercury, bacteria,
temperature

Columbia Slough
and Fairview
Creek

DDT, DDE, dieldrin,
dioxin, PCBs, lead,
phosphorus, bacteria,
dissolved oxygen, pH,
chlorophyll a;

Columbia Slough
and Fairview
Creek
Fairview Creek

Year TMDL Set
1991

2006, Updated
2019(WQMP)/2021(TMDL)

Reduction
Goal
.54 mg/day
(max loading
for
Willamette)
97%
(stormwater)
97%
(nonpoint)

1998

Temperature

2006

Bacteria

2006

Johnson Creek &
tributaries

DDT, dieldrin,
bacteria,
temperature

2006

Sandy River

Kelly,
Burlingame, and
Beaver Creeks

Bacteria,
temperature

2005

A portion of
Columbia
Slough

NA (drains to
groundwater
~2,250 acres)

NA (Underground
Injection Control
permit #112110 and
wellhead protection
requirements apply)

No
anthropogenic
warming
66%
78% (bact)
77% (DDT
stormwater)
94% DDT
nonpoint) no
anthropogenic
warming
(temp)
86% (bact) no
anthropogenic
warming
(temp)

NA

*A dioxin TMDL was set by EPA for the lower Columbia River. Wastewater treatment plants and stormwater are
discussed in that TMDL, but due to lack of data, loads from these sources are considered part of the reserve
capacity, and no specific allocation was made.
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City of Gresham Organization
The programs and services that the City implements to reduce pollution impacts to surface
waters include but are not limited to monitoring streams and stormwater, development
regulations & inspection, system maintenance & repair, sanitary waste collection and
treatment, solid waste recycling and disposal, erosion prevention & sediment control, business
inspections, management/restoration of public land and public outreach (for private land).
These activities are under the jurisdiction of different Divisions within the City. Figures 2 and 3
show the organization of the City and the Department of Environmental Services (DES),
respectively and lists some of the major duties in each DES group.
OVERVIEW SCOPE AND SUMMARY OF IMPLEMENTATION PLANS
This overview addresses discharges of pollutants that come from both “point” and “nonpoint”
sources. Point sources enter surface waters via a pipe or other conveyance, whereas nonpoint
sources (NPS) discharge to surface waters directly or through overland flow (not via pipes or
other conveyances). The City has obtained point source permits from DEQ under the National
Pollutant Discharge Elimination System (NPDES) for its discharges to surface waters from its
wastewater treatment plant outfall (#102523) and from over 1,000 stormwater outfalls that
enter Gresham’s streams (#101315) and holds a nonpoint source 1200Z stormwater permit for
the property at the wastewater treatment plant. Sections II and III of this multi-basin TMDL
Plan address nonpoint sources that directly discharge to waterways. Appendix A is a summary
of the Water Quality Management Plan elements by basin. The Willamette basin TMDL has
been updated to include a more comprehensive evaluation/discussion of the City’s efforts to
reduce mercury in waterways.
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Figure 2.
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Figure 3. Department of Environmental Services Organizational Chart
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Table 2. summarizes the City’s various implementation plans for its watersheds and relates
them to a comprehensive list of pollutant sources that have potential to affect the quality of
surface waters.
Not included in this TMDL package are other regulatory programs that have indirect benefits
for TMDL reduction, including mercury, also available at GreshamOregon.gov:
• WPCF Permit for Underground Injection Controls (UICs) to protect groundwater
• Columbia South Shore & Cascade Well Field Wellhead Protection practices
• Expansion of the Cascade Well Field Wellhead Protection Area (See Figure 4. Gresham’s
Groundwater Protection Areas –update to nomenclature).
• City’s Commute Trip/Teleworking Policy, and Air Contaminant Discharge Permit for the
cogeneration facility associated with the Wastewater Treatment Plant
Table 2. Pollutant Discharge Sources and Relevant Permit/Plan that Addresses Reduction
Pollutant Source or Transport
Mechanism

TMDL Parameters of
Interest*

Implementation Plan & Lead Dept(s) or
Division(s)

Treated and untreated (if there
is an upset) sanitary waste
discharged from the City’s
Wastewater Treatment Plant or
collection system

Bacteria, phosphorus, pH,
dissolved oxygen, dioxin,
mercury

City’s NPDES Wastewater Treatment Plant
permit (DES Wastewater Services Division)

Mercury discharges from
wastewater (entering Columbia
River)

Mercury

City’s Mercury Minimization Plan (req. by
WWTP permit)

Untreated sanitary waste
discharged from private system
backups or failing septic tanks

Bacteria,
phosphorus/nutrients, pH,
dissolved oxygen, dioxin,
mercury

Nonpoint Source TMDL Implementation
Bacteria Plan (DES Wastewater Services
Division)

Stormwater runoff from the
Wastewater Treatment Plant

Bacteria,
phosphorus/nutrients, pH,
dissolved oxygen, mercury

1200Z NPDES Permit (DES Wastewater
Services Division)

Stormwater runoff and illicit
discharges that enter the City’s
stormwater system (City outfalls
to local surface waters)

Bacteria,
phosphorus/nutrients, pH,
dissolved oxygen, dioxin, DDT,
DDE, dieldrin, lead, mercury,
PAHs, PCBs

City’s NPDES MS4 Permit, SWMP,
Environmental Monitoring Plan (DES Water
Science & Policy)
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Pollutant Source or Transport
Mechanism

TMDL Parameters of
Interest*

Implementation Plan & Lead Dept(s) or
Division(s)

Stormwater runoff and illicit
discharges that do not enter the
City’s stormwater system, but
are directly discharged to
surface waters (e.g., fertilizer
and pesti-cides, animal feces,
dumping)

Bacteria, phosphorus, pH,
dissolved oxygen, dioxin, DDT,
DDE, dieldrin, lead, mercury,
PAHs, PCBs

City’s NPDES MS4 Permit and associated
documents** (DES Water Science & Policy)

Atmospheric dry deposition into
surface waters

Contaminated groundwater
inflow (known and unknown
sites of spills and leaks; excess
fertilizers and pesticides)

Mercury, lead, PAHs

City’s Commute Trip-Teleworking Policy
(Office of the City Manager)

None known

City’s Cogeneration Facility Air Contaminant
Discharge Permit (DES Wastewater Services
Division)-controls SO2, NOx, CO, VOCs
City’s NPDES MS4 Permit and associated
documents (DES Water Science & Policy)

PAHs, PCBs, lead, phosphorus,
DDT, DDE, dieldrin

City’s Well field Wellhead Protection
Program (DES Water Science & Policy)

City’s Underground Injection Control
Program (DES Water Science & Policy)
Solar radiation (lack of shade)
Temperature, chlorophyll a
City’s Temperatures TMDL Implementation
(dissolved oxygen, pH***)
Plan (DES Water Science & Policy)
Solar radiation (in-line CityTemperature, chlorophyll a
City’s Temperatures TMDL Implementation
owned ponds)
(dissolved oxygen, pH***)
Plan (DES Water Science & Policy)
*TMDL parameters that may be affected by the discharge are listed. Pollutants that are prevented or reduced
through implementation of the plan(s) listed in the right-hand column are shown in italics.
**The City stormwater system is defined in code to include surface waters and the public drainage infrastructure.
The City’s programs outlined in the SWMP document are applied to surface and groundwater areas and private
non-point source activities, as applicable.
***TMDL parameters shown in parentheses are indirectly affected by stream temperature.
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Figure 4. Gresham’s Groundwater Protection Areas
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Table 3. outlines the main practices conducted under the NPDES wastewater and stormwater
permits and covers the six minimum measures as described in the Water Quality Management
Plan (WQMP) 3 and has been updated for consistency with the City’s July 1, 2022 updated
Stormwater Management Plan (SWMP) document and the Environmental Monitoring Plan 4.
Both of the City’s permits require annual reports which provide information on the treatment
plant’s stormwater, industrial pretreatment, and biosolids management programs, as well as
the SWMP implementation progress, including additional activities conducted for TMDL
compliance. Both of these permits and implementation plans are available on the City’s website
at greshamoregon.gov.
Table 3. also summarizes Discharges from nonpoint sources are not covered by DEQ permits
because they flow directly to streams without entering the public stormwater system, as well as
temperature which is not a pollutant associated with stormwater because stormwater occurs
during the colder weather season. As such, additional actions that will be taken are described in
Sections II and III for the bacteria, temperature, and mercury nonpoint source TMDLs.

Final Revised Willamette Basin Mercury Total Maximum Daily Load Nov. 22, 2019. Accessed from
Oregon.gov/deq/wq/Documents/willHGtmdlwqmpF.pdf
4
Both documents approved by DEQ on August 23, 2022. Email from Pablo Martos.
3
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Table 3. Summary of Commitments for 5 Year TMDL Plan
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Key to Pollutant Symbols: An empty circle means the level of effect is unknown, but some effect is likely. A star means the BMP has significant effect if
widely and fully implemented (not always the case). A diamond indicates a BMP that has a lesser effect. Blank indicates that the BMP has little direct effect on
that pollutant. These designations are based on professional judgment only, based mainly on the ability of the BMP to prevent solids from entering, or to remove
solids from stormwater For pollutants like nutrients that are transported as both dissolved and by sediment, a diamond is used. Program Commitments that have
no symbols are integral to other activities that have symbols, or are not expected to have significant effects on the listed pollutants.
This table has been updated to reflect the mercury TMDL update and the updated Stormwater MS4 Stormwater Management Plan (SWMP) document which has
been approved in August 2022 and expires 2026. This section is a summary, more detail can be found in the SWMP. Adaptive management will be reported
with each MS4 Annual Report and TMDL Annual report or 5 year TMDL report, as applicable.

Checkmarks in the Watershed column indicate that the BMP is conducted in that basin.

An "X" in the Regulatory Program columns indicates that the City's compliance efforts for the identified program include that BMP.
"Nonpoint Source" refers here to the temperature plan and private sector/residential bacteria contributions not addressed completely by the MS4 Stormwater
Management Plan
COMPLY WITH MUNICIPAL SEPARATE STORMWATER SEWER SYSTEM (MS4) NPDES PERMIT

See complete SWMP for full details on: GreshamOregon.gov
Stormwater O&M Program
Pipe Cleaning
Storm Drain Cleaning
Stormwater Facility
Maintenance
Grey Infrastructure Maint.
UIC Cleaning

Implement O&M activities to prevent or
▪ Miles cleaned/yr.
remove sediment and associated pollutants ▪ Volume of debris
removed/yr.

Stormwater Manual for
Development & Erosion
Prevent & Sediment Control
Standards

Implement the Development Standards to
prevent or reduce pollutants via filtration,
plant uptake, degradation, ad-ab-sorption
and others.

Track development, treatment Annual reporting -ongoing and submitted with
the MS4 report; Report the total development
type and acres treated.
acres treated for the 5 year TMDL report.

Good Housekeeping at City
O&M Facility

Train staff on procedures and best
practices related to management of dirt,
debris, drips, spills, and waste related to
daily operations of the City's equipment
and spoils from work activities.

*At least annual cleaning of
catch basins
*Summary of activities and
protocols

Erosion Prevention &
Sediment Control Program

Implement EPSC inspections to keep
Track inspections and
sediment from moving onsite, control spills, document corrections needed
ensure cleanups, prevent illegal dumping and compliance.
and disturbance of protected buffers for
trees or riparian areas.

Table 3 (Summary of Commitments), 1-11

Annual reporting -ongoing and submitted with 2022-2026
the MS4 report; Report total miles cleaned and
total debris removed, total facilities cleaned
and total debris removed, total grey
infrastructure cleaned and debris removed for
the 5 year TMDL report.

X

2022-2026

Annual reporting--ongoing and submitted with 2022-2026
the MS4 report. Report adaptive management
changes to protocols in 5 year TMDL report.

Annual reporting--ongoing and submitted with
the MS4 report. Total numbers inspected and
enforcements conducted for the 5 year TMDL
report.

X

2022-2026

Ensure private facilities are cleaned and
Track private facilities by
maintained on a schedule that is based on type, and annual inspection
& compliance summary
best practices
Report total businesses
cleaning catch basins
annually via program work
and total drains cleaned.
Estimate debris removal.

Annual reporting-ongoing and submitted with
the MS4 report; Summarize private facility
totals and observations of maintenance
frequencies needed for pollutant removal
success for the 5 year TMDL report

2022-2026

▪ Lane miles swept
Transportation Division O&M Implement O&M activities to prevent or
remove sediment and associated pollutants ▪ Follow water protection
program
O&M procedures per ODOT
standards

Annual reporting-ongoing and submitted with
MS4 report. Report any program changes in
the 5 year TMDL report.

2022-2026

Private Stormwater Facility
Program & Private
Stormdrain Cleaning
Program (SCAP)

Water Quality Retrofits and
Capital Improvement
Projects

Business Screening &
Inspection Program

Plan stormwater treatment for new road
development
Implement capital and retrofit projects for
stormwater and natural resources to
prevent or remove pollutants, address
temperature, and improve stream resiliency
and function

Implement program to include businesses ▪ Annually screen and add
with high potential to contribute stormwater new businesses, report
suspected 1200Z needed
pollution, including mercury.
permits to DEQ
Inspection goal is 100-200/yr.

Integrated Pest Management Implement a plan with procedures that
prevent or reduce impacts to surface water
Program
from public land, sports fields, parks and
right of way management.

Illicit Discharge/Illicit
Connection/Spill Response
Program

Solid Waste & Recycling
Program

Educate Residents

Educate Businesses

Type of stormwater treatment
added and acres of area
treated
▪ Track the number, type,
Annual reporting-ongoing; evaluate project
watershed location and total master lists and funding projections for each
updated stormwater management plan
drainage area of CIPs or
retrofits constructed for water
quality and natural resources

Ensure staff are trained on
procedures. At least every
two years, discuss chemicals,
products and approaches to
land management to
adaptively manage as
needed for best probable
outcomes. Avoid products
with mercury.
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2022-2026

Assess auto wrecking yard's handling of
mercury in vehicles

Report progress in
5 year report

Annual reporting--ongoing; evaluate and
update the IPM Plan for each updated
stormwater management plan.

2022-2026





Goal: Consider ways to monitor or evaluate
practices or products used to aid adaptive
management as resources allow.



Implement an illicit discharge and spill
response & dry weather screening program
to prevent or reduce impacts to surface
water from pollutants, including private
wastewater system backups

Document illicit discharge dry Annual reporting-ongoing; evaluate frequency
and adjustments needed for each updated
weather screening
procedures and spill response stormwater management plan
procedures, conduct field
investigations, track and
respond to illicit
connections/dumping/spills
and document outcomes for
activities

2022-2026

Implement programs for the public and
businesses that reduce impacts to
stormwater from nonhazardous, hazardous
waste & recycling storage and disposal.

▪ Report quantities of
hazardous materials
disposed/yr.
▪ Report number of spill
incidents and outcomes/yr.

2022-2026

Continue to educate residents regarding
their personal contributions to stormwater
pollutant sources that impact surface and
groundwater and the benefit of trees in the
urban canopy.

▪ Track programs/messages Annual reporting-ongoing; evaluate frequency
and adjustments needed for each updated
delivered, type of
stormwater management plan
communication piece and
where appropriate, number of
people affected.

2022-2026

Continue to educate businesses regarding
their contributions to stormwater pollutant
sources that impact surface and
groundwater and the benefit of trees in the
urban canopy.

▪ Track programs/messages Annual reporting-ongoing; evaluate frequency
and adjustments needed for each updated
delivered, type of
stormwater management plan
communication piece and
where appropriate, number of
businesses affected.

2022-2026

Table 3 (Summary of Commitments), 1-12

X



2022-2026

Annual reporting--ongoing and submitted with
the MS4 report. Total numbers inspected and
enforcements conducted for the 5 year TMDL
report.

Annual reporting-ongoing; evaluate frequency
and adjustments needed for each updated
stormwater management plan

X
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Public Involvement

Permit Year of Commitment: Conducted
within appropriate timeline to meet the
legal requirements for the Interim
Evaluation Report Submittal (May 2006)
and ongoing regarding adaptive
management of the SWMP.

Table 3 (Summary of Commitments), 1-13

Upon permit renewal submittal or plan update
as applicable per DEQ requirements.

2022-2026











X

X

COMPLY with
WASTEWATER TREATMENT
PLANT NPDES PERMIT
WWTP O&M and Monitoring Implement procedures to ensure proper
function of WWTP to prevent overflows
and to meet effluent limits

Train staff, implement
procedures, and report
upsets and sample
exceedance

Annual reporting-ongoing; evaluate frequency
and adjustments needed for each updated
WWTP permit cycle

Updated 5 yr.
Plan



Mercury Minimization Plan

Implement the plan to prevent or reduce
Report on plan
the introduction of mercury into surface
implementation
waters that oversees industrial effluent,
dental amalgam, drug takeback, hazardous
waste outreach, and Green Biz Program.

Annual reporting-ongoing; evaluate frequency
and adjustments needed for each updated
WWTP permit cycle

Updated 5 yr Plan

Wastewater O&M and CIP
Program

Implement O&M procedures and capital
projects to prevent inflow and infiltration
and clogs leading the introduction of
sanitary waste into surface waters

Annual reporting-ongoing; evaluate frequency
and adjustments needed for each updated
WWTP permit cycle

Updated 5 yr Plan




Reporting as defined by the permit--ongoing
implementation

Updated 5 yr Plan 



Track work conducted and
capital projects anniually
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X

X

X

STORMWATER PERMIT
(1200-Z) FOR WASTEWATER
TREATMENT PLANT

Implement BMPs and
Monitoring

Prevent or reduce impacts to surface water Train staff on required
from WWTP activities and landscape
procedures and conduct
management
monitoring and reporting

Table 3 (Summary of Commitments), 1-14



X

NONPOINT SOURCE TMDL
IMPLEMENTATION PLANS

Private Sanitary Waste
Systems
NPB-1 Mid-County
Sewerage Project

Report the connection of the final two hold Report as progress happens
out homes

Annual reporting-ongoing; evaluate frequency
and adjustments needed for each updated
stormwater management plan

Updated 5 yr Plan 











NPB-2 Development Code
Implementation

Ensure that new and redevelopment
connect to the public sanitary system.

Number of new connections
to the City system

Annual reporting-ongoing; evaluate frequency
and adjustments needed for each updated
stormwater management plan

2022-2026

















X

NPB-3 Utility Billing Survey

Ensure that failing onsite systems are
replaced and/or connect to the City's
wastewater pipe if available per code.

Number of onsite properties List of properties with potential septic tanks
that connect to public system
QA/QC list and evaluate eductation options
Aspirational goal: send letters to all suspected
septic tank owners with best maintenance
practices and ask about sewer cleanout
frequency

Summer 2020

















X

Report procedures /programs Annual reporting-ongoing
to aid the unhoused
community.
Report partner/volunteer
efforts to conduct cleanups &
restoration to mitigate
impacts.

2022-2026







X

Report benefits by watershed Annual reporting-ongoing
and 1> scale in stream feet or
riparian acreage (restoration,
improvements, acquisition,
easements 2> annual project
costs 3>shade class affected
(if applicable)

Address environmental impacts from
NPB-4 Houselessness
Impacts to Water and Natural camping conducted by the unhoused
community, as resources allow
Areas

Temperature Management
NPT-1 Natural Resource CIP Pursue implementation of floodplain,
wetland, and riparian projects with an
Implementation
identified temperature benefit, based upon
the Natural Resource Plan and available
Capital Improvement Program funding

Report progress in
5 yr report.















2018-2023















X

X













X

X











X

X

NPT-2 Riparian Planting

Work with community, volunteers, and
private landowners to install ecosystem
potential vegetation within target shade
buffer areas

Report benefits by watershed Annual reporting-ongoing
and 1> acreage of project
2>total annual budget
3>#stems planted
4>statement of existing
shade classification
5>partners/volunteers
involved

2018-2023



NPT-3 Monitoring and
Reporting

Annually report on implementation of
projects; every 5 years report on density,
species, and survival statistics; every 10
years provide an analysis of change in
shade conditions.

Every 5 years: stems
Annual reporting-ongoing
installed; partners/volunteers
involved\
Every 10 years: change in
shade classification
conditions; and metrics
related to Natural Resources
Master Plan Update. Nonrepeating projects like the
forest health assessment
findings will be reported using
acreage to denoted the
extent of areas declining or
improving.

Updated 5 yr. Plan
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X

NPT-4 Code & Overlay
Reporting

Annually report on Development Code
implementation (Urban Dev & Planning
Dept), especially the Natural Resource
Overlay (NRO) and other related
ordinances to preserve riparian canopy and
minimize soil distrubance.

Table 3 (Summary of Commitments), 1-16

Annually 1) Updates to
New BMP to be reported in next TMDL annual Updated 5 yr Plan
report
Gresham Comp Plan Vol 1
and 2 and Vol 3 Development
Code related to protections
for riparian areas, improving
shade conditions, and
prevention of Hg discharge
2) #land use applications
issued for projects with NRO
3) enforcement actions
related to riparian areas













X

X

Fiscal Analysis
The program staffing and operating budgets described in this document related to Table 3. total
about $8.5M annually. The majority of the funding (45%) supports the O&M staff, equipment,
and operating fund for stormwater activities and street sweeping. The Stormwater utility has
a Capital Improvements budget that fluctuates by year but on average is about $1.5M
annually; that amount must be allocated between competing prioritized projects as developed
by the Engineering, O&M, Water Quality, and Natural Resources Programs. In 2021, City
Council approved a stormwater utility rate package with planned increases each year thru
2027. As of January 1, 2022, the rate per 2,500 sq ft of impervious area paid by the public is
$14.86 and will increase to $16.26 in 2023, $17.80 in 2024, $19.48 in 2025, $21.32 in 2026, and
$23.34 in 2027. Overall, the City’s financial modeling shows that much of the new revenue will
be needed just to cover the cost of inflation, so is not likely to result in significant
enhancements to operating or CIP budgets.
Appendix A includes the Water Quality Management Plan Measures and Appendix B includes
the TMDL Wasteload Attainment Assessment and Appendix C includes the Mercury
Minimization Assessment.
OVERVIEW OF MANAGEMENT STRATEGIES

Oregon Administrative Rule (OAR 340-042-0080(3)(a)(A)&(B)) requires that a TMDL
Implementation Plan:
(A) Identify the management strategies the DMA or other responsible person will use to
achieve load allocations and reduce pollutant loading;
(B) Provide a timeline for implementing management strategies and a schedule for
completing measurable milestones;
(C) Provide for performance monitoring with a plan for periodic review and revision of
the implementation plan;
(D) To the extent required by ORS 197.180 and OAR chapter 340, division 18, provide
evidence of compliance with applicable statewide land use requirements; and
(E) Provide any other analyses or information specified in the WQMP.
Each of the City’s TMDL Implementation Plans include the required elements. This Overview
provides a summary of those elements, as described below, and in Appendix A:
Requirements A, B, and C (management strategies, timeline/milestones, and performance
monitoring):
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The City’s Permit Renewal Submittal in 2015 included the 2014 TMDL Pollutant Load Reduction
Evaluation (Appendix B) and the 2015 TMDL Pollutant Load Benchmarks and Annual
Stormwater Pollutant Load Estimate. The model suggested that with regard to reduction of
toxics in the Columbia Slough, for bacteria in Fairview Creek and for DDT in Johnson Creek, the
waste load allocation has been potentially achieved. For other pollutants, the WLA model
shows that it has not likely been met at that time. The City’s MS4 Stormwater Permit requires
these analyses to be updated and submitted with its next Permit Renewal Application due 180
days prior to permit expiration on Sept. 30, 2026. However, due to lack of sufficient data
generated by that time, the Permit states that “…mercury benchmarks are not applicable in the
first permit cycle after the TMDL is finalized.” Further, “Submittal of paired mercury and total
suspended solids monitoring data in the appropriate DEQ data submission template” is
required. But that, “Given the lack of sufficient mercury data, pollutant load reduction
evaluations, benchmarks, and waste load allocation attainment analyses for mercury will not be
required in this permit cycle 1.” As exemplified by Table 3. Plans to be updated and evaluated
on a 5-year basis.
In response to the 2011 DEQ Mercury Monitoring Order, the City of Gresham conducted lowlevel mercury monitoring for two years. However, the data did not yield environmentally
relevant mercury levels for dissolved mercury because the detection limits were not low
enough and the monitoring was discontinued with DEQ approval. The city has continued to
sample for total recoverable mercury. The August 2022 approved Environmental Monitoring
Plan includes mercury sampling for instream, stormwater and Stormwater facilities (called BMP
sampling), and the City is pairing all Hg sampling with TSS sampling and will be using a lab with a
lower method detection level.
Requirement D (land use compatibility):
A land use compatibility statement (LUCS) was provided as part of the application for the
NPDES permits. No requirement exists in Oregon Administrative Rule that a Nonpoint Source
TMDL Implementation Plan include a LUCS. However, a general compatibility assessment is
included below that addresses all the TMDL-related activities and discharges under the City’s
jurisdiction. The assessment was conducted by the City’s long-range planner, who also provided
the formal Land Use Compatibility Statement for the NPDES Stormwater permit.
Findings: Gresham’s Comprehensive Plan has five volumes and complies with Statewide
Planning Goals, per LCDC (1980s). Most recently, in 2003, an update of the Comprehensive Plan
was approved by LCDC through the state periodic review process. The TMDL Implementation
Plans are consistent with the City’s acknowledged Comprehensive Plan to the extent required
by law.
Comprehensive Plan Volume 2, Chapter 10 contains subsections that describe the City’s
responsibilities related to federal and state environmental regulations, including the TMDLs for
1

Page 37, City of Gresham and Fairview MS4 Stormwater Phase I Individual Permit. GreshamOregon.gov
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its waterbodies. These chapters and subsections support the general goals, policies and action
measures are written to establish a baseline for protecting the quality of Gresham’s ground and
surface water. Chapter 10.232 covers Water Resources Quality and action measure #6 directs
the City “to prepare and implement TMDL implementation plans for applicable water bodies”.
Chapter 10.235 covers Thermal Pollution and the City’s responsibility for a Temperature TMDL
Implementation Plan.
Other subsections describe other actions the city has included in its TMDL Implementation
Plans, such as using low impact development practices for handling stormwater runoff,
maintaining, and cleaning the stormwater system to maximize its efficiency and to meet
regulatory requirements, educating the public about the need to protect water quality and
enhancing/restoring/acquiring riparian areas and wetlands.
The TMDL Implementation Plans are also compatible with Volume 3 of the Comprehensive Plan
Section 5.0700 Natural Resource Overlay which requires new development to be set back a
certain distance, ranging from 35 to 200 ft., from a stream or wetland depending on the stream
orders (1-5) and designation of a resource area or high value resource area. The City’s SWMP
document and Temperature TMDL Plan outline annual public land management strategies and
other programs that support these objectives.
Conclusion: Gresham’s acknowledged Comprehensive Plan has provisions that are relevant to
the TMDL Implementation Plans. Based on the above findings, it is found that the TMDL plans
are compatible with these provisions.
Requirement E (Additional requirements in Appendix A: WQMPs):
The TMDLs include requirements that are specific to a given waterbody and to Gresham. These
requirements are listed in Appendix A. For each requirement, a note is provided that indicates
the Implementation Plan in which it is addressed.
PROGRAM PRIORITIES
The City of Gresham will continue to prioritize its emphasis on the implementation of both its
NPDES permits for the health of its area waterbodies, as well as its Natural Resource IP for
nonpoint source temperature and mercury.
Stormwater
The stormwater program focuses on the implementation of its Stormwater Manual to ensure
that infiltration of runoff is conducted to the maximum extent practicable and what cannot be
infiltrated is treated primarily with vegetated facilities and secondarily with other methods as
needed. Infiltration is a priority because most pollutants of concern for local waterways are
attenuated in the soil or plant root uptake, and many are broken down by microbial activity.
Further, the City has a Capital Improvement Program (CIP) that funds stormwater
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improvements and retrofits that help provide treatment for impervious areas that were
installed prior to the stormwater program’s existence. The stormwater program also focuses on
proactive erosion prevention and sediment control for development and the removal of
sediment from streets, catch basins, and other stormwater appurtenances. The business
inspection and technical assistance program and public education & outreach play a key role in
driving safe behaviors related to the management of pollutant sources such as hazardous
materials, outdoor storage of metals and care for outdoor landscaping and proper disposal of
garbage, recycling, and pet waste. Lastly, the Environmental Monitoring Program evaluate
pollutants in the stream, in stormwater, as well as the performance of BMPs. Furthermore, dry
weather screening is conducted annually to look for illicit discharges or cross connections from
wastewater. All of these activities combined help control metals, toxics, nutrients, and bacteria
to the maximum extent practicable.
Natural Resources
The Natural Resources program continues to focus on the management of public land with
particular attention to sensitive areas such as riparian buffers and wetlands and other key
habitat for wildlife, as well as ongoing efforts to partner with community-based organizations
and schools to steward land and work with private landowners to conduct enhancement. The
nonpoint source IP strategies also help prevent or control erosion which is important for stream
health and water clarity and the reduction of mercury. Public education & outreach focuses on
connecting the public to community-based science such as bird and amphibian surveys and
workshops to ensure that Gresham residents will work to protect what they love. Lastly, Natural
Resources and Stormwater partner with City of Fairview (via IGA) to fund Portland Audubon and
Columbia Land Trust’s Backyard Habitat Certification Program to promote native plants and
wildlife support at homes, schools, and other properties.
Wastewater
Wastewater continues to plan for future maintenance and expansion of the wastewater
treatment plant to meet the demands of a growing population and ensure proper function and
compliance with its effluent limits, as well as delivering its Operations & Maintenance program
to ensure that a portion of its pipes are replaced or repaired annually in order to prevent and
reduce the potential for infiltration & inflow and clogging that could lead to contamination of
stormwater or surface water with untreated sanitary waste. Wastewater also works with the
county sanitarian to ensure that, when remaining septic tanks fail, homes are connected to the
city system. Lastly, wastewater and stormwater partner to deliver a restaurant inspection
program to prevent grease backups that could result in sanitary overflows and to ensure proper
management of outdoor grease disposal to reduce vectors and stormwater pollution.
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SECTION II:
BACTERIA IMPLEMENTATION PLAN FOR PRIVATE SECTOR SANITARY WASTE
INTRODUCTION
The Department of Environmental Quality (DEQ) has set Total Maximum Daily Loads (TMDLs)
for bacteria that affect all of the City’s watersheds. The bacterium that serves as the basis for
freshwater bacteria TMDLs is Escherichia coli (E. coli), which is an indicator of contamination by
human or animal waste. Only certain forms of E. coli are harmful to humans and these come
from humans themselves and other warm blooded animals and most cases of E. coli
gastroenteritis in humans comes from food borne contamination (e.g., improper handwashing,
undercooked ground beef, etc.) rather than water recreation. An exception includes waterways
where mollusks that may be eaten raw are harvested, which does not include anywhere in the
Portland-Gresham Metro region.
However, monitoring for E. coli is a cost effective way to asses water cleanliness and serves as a
proxy for other pathogens that come from wildlife such as cryptosporidium and giaridia.
Various water borne pathogens may cause infections of the eyes, ears, skin, and gastroenteric
systems of those who engage in water-contact recreation, although very few are life
threatening and irritations are commonly mild. 1 Furthermore, humans can also be exposed to
these same sorts of illnesses when recreating in chlorinated pools, hot tubs, and water parks.
SCOPE OF THE PROBLEM
E. coli levels exceed DEQ standards in all the City’s streams from which samples have been
taken. Exceedances occur during both rainy and dry weather, which indicates that waste from
pets and wildlife, and sources of human waste are all potential contributors to the problem 2.
However, because E. coli is a proxy for other potential viruses like giardia, cryptosporidium
which come from wildlife, rivers and streams should generally be assumed to have these
viruses. Gresham’s streams are not used for recreation like swimming or boating because they
are too small. So, human illness can easily be avoided by not drinking from streams, not
allowing stream water to get on cuts or wounds, and washing off one’s skin after wading,
playing, or otherwise contacting the water.
All this taken into consideration, the City has the ability to examine opportunities to reduce
human waste sources from privately owned septic tanks by ensuring they connect to the City’s
Drinking water is assumed to experience chlorination and often filtration prior to use, so the water quality standard
and TMDL focus on protection of recreationists.
2
Limited DNA studies conducted with the Johnson Creek Watershed Council revealed mostly bird and dog DNA
and did not indicate human waste as a significant source.
1
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wastewater system when they fail and when the wastewater pipe is within 300 feet of their
property. The City has relatively few residents or businesses with private sanitary systems 3.
The City also receives few reports of failed systems or sewage spills from plugged private pipes,
so private, nonpoint sources of bacteria from human waste are likely to be a small contributor
to bacteria exceedances.
Impacts from the unhoused community
The housing crisis in the Portland-Metro Region has resulted in unprecedented numbers of
residents having to live outside. As of May 2022, the total estimate for the unhoused in
Multnomah County is approximately 5,200 4. Much ire, stereotyping and blame for potential
impacts to our waterways by the housed community. However, staff’s empirical experience
with the unhoused camps living on sidewalks and in green strips or green spaces is that they
generally create methods to manage and bury their biological waste. City of Gresham and
Multnomah County staff recently examined bacteria data upstream and downstream of camps
near waterways to look for spikes in bacteria counts and did not find any 5.
Historically, the Multnomah County Point-in-Time Counts, Gresham’s population of people
living unsheltered outside swelled from about 19 in 2007 to almost 200 in 2015 and back to just
over 100 households in 2019. In 2016, the City hired a person dedicated to helping the
homeless find living situations through a variety of resources, which likely contributed to the
decline to 75 in 2017 6. Currently, the City has added three additional staff to create a Homeless
Services Team. The City, in partnership with other agencies and watershed council community
events continues to clean up camps and provide sanitation and resources in an effort to lessen
impacts to the environment from houselessness. Thus far, we have not observed direct riparian
buffer impacts/erosion from the unhoused residents, so we do not feel there is a connection to
aiding the entry of mercury into waterways from this nonpoint source.
We have added a commitment to monitor and continue resource assistance and cleanup work
with the houseless community in Table 3, but thus far do not have corroborating data that the
unhoused community are altering the risk from Gresham stream contact to skin and note that
on the whole, most recreation is near streams, but not generally in the stream.

The City is working towards a more accurate dataset over time, but the narrowed figure is less than 350 of over
25,000 wastewater accounts.
4
KGW news report “Tri-counties release 1st count of Portland area’s homeless population since 2019.”
f01907ad1ad8#:~:text=The%20Point%2Din%2DTime%20(,of%20Homeless%20Services%20(JOHS). Accessed on
August 24th, 2022.
5
Holzer, Katie and Roy Iwai. “What does water quality data tell us about houselessness and the environment.
https://www.theintertwine.org/outside-voice/what-does-water-quality-data-tell-us-about-houselessness-andenvironment. Accessed on August 24th, 2022.
6
2017 saw an overall decrease in counts of the unhoused across all areas, down from a peak of 4,655 in 2009 to
4,177 in 2017. Portland State University, “2017 Point in Time Count.”
https://static1.squarespace.com/static/566631e8c21b864679fff4de/t/59ee2e7a5ffd207c6e7b41a0/1508781707710/PS
U+2017+Point-In-Time_FINAL_%28Interactive%29+%281%29+%281%29.pdf Accessed on August 24, 2022.
3
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Table 1 summarizes potential sources of bacteria, and lists the relevant TMDL implementation
plan that addresses each source. This Nonpoint Source TMDL Implementation Plan addresses
only bacteria associated with discharges that originate from private sanitary sources 7.
Table 1. Bacteria Sources and Permit/Plan that Addresses Reduction
Potential Sources of E. coli
Plan that Addresses the Source
Treated sewage from the wastewater
National Pollutant Discharge Elimination
treatment plant
System (NPDES) permit for wastewater
treatment plant
Untreated sewage from overflows from
the wastewater treatment plant or the
public collection system
Stormwater contaminated by contact with NPDES 1200Z permit for stormwater from
feces from wildlife or human wastes at the wastewater treatment plant
wastewater treatment plant
Untreated sewage from failures or spills
Nonpoint Source TMDL Implementation
from private systems (onsite systems—e.g. Plan, Bacteria Implementation Plan for
cesspools & septic systems; or blocked
Private Sector Sanitary Waste
private pipes)
Stormwater contaminated by contact with NPDES municipal stormwater permit
pet and wildlife feces
Stormwater contaminated by illicit
dumping such as from recreational
vehicles, or from cross connections with
sanitary sewer
Direct discharge of human or animal
wastes into streams 8
RELEVANT REQUIREMENTS
The TMDLs for each of the major watersheds within Gresham have slightly different
requirements related to bacteria reductions associated with either nonpoint sources or onsite
systems. The relevant requirements are listed below. 9
•

For the Upper Slough, the 1998 Columbia Slough TMDL requires sanitary surveys of
septic systems and removal of direct discharges of human waste. It also requires a
bacteria management plan.

The City’s Stormwater MS4 Program addresses dog waste sources with the public education program.
The NPDES municipal stormwater permit does not require the City to address this source, but the activities
conducted for stormwater also discourage this type of discharge.
9
The Columbia River TMDL does not include bacteria, so is not described here.
7
8
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•
•

The TMDL for the Sandy Basin requires an 86 percent reduction in bacteria loads for
Beaver Creek, and encourages bacteria source tracking as a useful way to focus
management efforts.
The Willamette TMDL requires 78 and 66 percent reductions for Johnson Creek and
Fairview Creek, respectively. It also recommends further monitoring to identify
bacteria sources, once reasonable steps to reduce bacteria levels have been taken.
Neither the Sandy nor Willamette TMDLs specifically address private systems.

MANAGEMENT STRATEGIES
The City has already taken the most effective steps to reduce bacteria from private sanitary
systems. Foremost among these steps are the City’s efforts related to onsite systems.
To address the risk of bacteria from onsite systems, the City has made significant efforts. These
include:
1. Participation in the mid-County sewerage project ordered by DEQ: That project
required that any onsite systems within a designated area in Multnomah County be
phased out and connected to municipal collection and treatment systems during the
period between 1984 and 2005. The City participated fully in the project, and
successfully oversaw conversion of approximately 8,000 systems within the requisite
timeframe. Three remaining holdouts are subject to enforcement action.
2. Requiring that new and re-development connect to the public collection and treatment
system: The re-development requirement will eventually address most or all of the
private systems located in areas that are now rural—but will experience conversion to
denser development. Approximately 25 onsite systems currently exist outside the midCounty area. All of these are on large lots that are expected to redevelop over time.
Prohibition of new onsite systems, if the public system is nearby: The City allows existing onsite
systems to continue in use until they fail. At that time, The Multnomah County Sanitarian
consults with the City regarding connection options to the public system. Generally the city’s
pipe must be within 300 feet or less and must be able to be gravity fed unless a pump system
already exists.
3. Onsite survey required by the 1998 Columbia Slough TMDL: To meet this requirement,
the City has identified the properties citywide that have onsite systems by comparing
property addresses that pay stormwater fees with those paying wastewater fees. Those
that pay the former, but not the latter, are presumed to have onsite systems. 10 Because
the Columbia Slough watershed includes a predominance of commercial and industrial
land uses, there are relatively few onsite systems. If an onsite system were to fail, the
responsible party would either contact the County sanitarian to request a new onsite
To ensure the accuracy of the survey, it would be necessary to conduct smoke or dye testing throughout the basin.
This would catch properties that have onsite systems but pay wastewater fees; as well as properties that are
connected to City sewer but pay no sanitary sewer fees. Resources are not currently available to conduct such
testing.

10
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permit, which would be denied and referred to the City for connection to the public
system if available; or neighbors could report the failing system to government officials,
who would enforce health and environmental codes with the same end result.
To address the risk of bacteria entering surface waters from private pipes that connect to the
public system, the following applies:
4. City code prohibits endangerment of public health and the environment. This
Implementation Plan addresses only situations that could lead to entry of human waste
into surface waters—not those which constitute only a public health risk. If a plumbing
problem occurs and sewage spills onto the ground, the City’s first step is to direct the
responsible party (RP) to correct the problem. If no responsible party can be found, or
the RP declines to act within an acceptable timeframe, the City can fix the problem and
seek compensation from the responsible party. Private sewage spills have been a rare
occurrence, with only one or two reports every few years. Private spills are reported in
the City’s Annual Stormwater Report.
RESPONSIBLE PARTIES
Staff in several Departments within the City (and at the City of Portland) have responsibility to
ensure implementation of the management strategies:







The Wastewater Services Division, oversaw implementation of the mid-County
sewerage project, and has primary responsibility for locating onsite systems and
ensuring they have access to the public sanitary system.
The Building Division, and Development Engineering & Inspection share responsibility to
ensure that new and re-development connects to the public sanitary sewer system.
The Multnomah County Sanitarian ensures that failed onsite systems are not replaced
with new private systems, by directing applicants who apply for permits for replacement
systems to the City to connect to the public system, where it is available.
The Water Resource Division staff coordinate to ensure that private plumbing blockages
do not result in the flow of human wastes into surface waters by directing responsible
parties, ensuring code compliance, and CCTVing connections to the city’s system to
check for blockages.

FUNDING & PRIORITIZATION OF PROJECTS
The management strategies are all addressed while conducting City business and do not require
designated funding.
As stated previously, the potential for entry of significant bacterial loads associated with human
waste into surface waters due to failure of private systems is not high, given the relatively few
remaining onsite systems within the City and the rare failures of private plumbing that would
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affect surface waters. The City believes that its current level of effort, is adequate to address
bacteria from private sector sanitary waste.
TIMELINE AND MONITORING OF PROGRESS
Table 2 shows the timeline over which the City’s management measures will be implemented.
It also lists the types of data that will be collected and reported to track the level of
implementation of the management strategies, and any milestones to be met. Data collection
will be accomplished by Water Resources staff. .
REPORTING, MONITORING OF WATER QUALITY, AND ADAPTIVE MANAGEMENT STRATEGY
Staff expect to report on implementation of the management measures using the Performance
and Effectiveness Measures listed in Table 1. Performance Measures will be reported annually,
and Effectiveness Measures will be included in five-year reviews of the effectiveness of the
Nonpoint Source Implementation Plan.
Annual reports will be spreadsheet based on Table 3 within the City of Gresham’s “Overview of
TMDL Implementation Plans” document.
Five-year reviews will include the relevant annual report, plus an evaluation of the status of the
waterbodies with respect to bacteria based on available data, and an assessment of whether
different or additional efforts are needed.
Once the City has taken all reasonable steps to reduce bacteria levels from the sources under
its jurisdiction, it will evaluate whether bacteria source testing is needed to better focus any
additional efforts, if resources allow.
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APPENDIX A: WATER QUALITY MANAGEMENT PLAN MEASURES FOR CITY OF
GRESHAM

INTRODUCTION
Water Quality Management Plans (WQMPs), found in Chapter 14 of the Willamette Basin
TMDL, and Chapter 6 of the Sandy Basin TMDL, include a number of requirements that are
specific to Gresham or to individual waters or pollutants relevant to Gresham. Those specific
requirements are excerpted here. 1 Requirements that are repeated in several different places
or with slightly different wording are listed only once. Wasteload and load allocations, and
requirements that are listed in OAR 340-042 as major elements of an implementation plan are
summarized in Section I. Overview. For each of the specific requirements, or set of
requirements listed below, the relevant TMDL Implementation Plans that address the
requirement(s) are noted.
COLUMBIA SLOUGH (1998 TMDL)
Background
The Columbia Slough TMDL was adopted in 1998 after years of modeling and discussion. It was
among the early TMDLs adopted by DEQ, and the mechanism by which many of the
requirements in the TMDL were to be implemented was Memoranda of Agreements between
DEQ and local governments. The agreements were to detail the steps and timelines to be
followed to implement the management measures. An agreement between DEQ and Gresham
was never created, although Gresham did sign an agreement with the City of Portland to
conduct the required water quality sampling.
With the adoption of the TMDL rules in OAR 340-042, it became clear that NPDES permits are
the implementing mechanism for the point source component of TMDLs, and implementation
plans would be created for nonpoint sources like bacteria and temperature.
The hydrology of the Columbia Slough is complicated, and the TMDL divided the Slough into
five reaches. Management measures required in the WQMP are tied to specific reaches, which
are indicated in the TMDL by a number. The numbers relevant to Gresham are Reach 3, which
is the Upper Slough, and Reach 5, which is Fairview Creek. Reach numbers are shown in the
excerpts below in parentheses to indicate the reach(es) within Gresham to which each
requirement applies.

1

Although the text is not shown in quotes, the requirements are drawn verbatim from the TMDLs.
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Dissolved Oxygen (Biological Oxygen Demand (BOD5))
Requirements:
The DMAs will conduct monitoring of stormwater BOD5 loads and the instream response to
those loads. Previous monitoring under the MS4 permits has measured BOD5 levels from urban
runoff that do not correlate with the few instream BOD5 samples taken during storm events.
The discrepancy between loads and instream concentration is likely due to processes such as
deposition and decay during the transport to the receiving water. The monitoring data was
used to calibrate a dynamic water quality model to simulate the Slough’s response to storm
water and deicing fluid. The DMA WLA will not be included as an effluent limit. Achievement of
the WLA will be through implementation of BMPs. Municipal discharges will be required to
implement BMPs and demonstrate that the BMPs achieve the WLAs established. Previous
monitoring used continuous hydrolabs to characterize DO, temperature, conductivity, and pH
of the system. The DMAs are required to:
• Provide DEQ with a description of the program designed to reduce BOD5 loads to the
Slough. (3,5)
• Implement a program of BMPs that will reduce overall BOD5 load to achieve the DMA
WLAs. (3,5)
• Implement coordinated monitoring to define storm water loads to the Slough and the
influence of storm water BOD5 on receiving water quality. (3)
• Implement monitoring to demonstrate compliance with BOD5 WLA targets.
Instream monitoring includes grab samples of BOD5 and DO (3)
•

Relevant Implementation Plan: NPDES Stormwater Permit and associated documents

Eutrophication (pH and nutrients)
Requirements:
•
•

•
•
•

Identify at least three representative sites for the Lower (Reach 1), Middle (Reach 2) and
Upper (Reach 3) Slough for long-term monitoring of water quality in the slough to
determine the effectiveness of the implementation strategy
Identify a representative site in Fairview Lake (Reach 4) and Fairview Creek (Reach 5) to
characterize water quality in these waterbodies and determine effectiveness of control
strategies. Water quality parameters will include DO, pH, temperature, chlorophyll a,
dissolved ortho phosphate, total phosphate, and bacteria
Maintain the grab samples of pH, dissolved ortho-phosphate, chlorophyll a, DO and
temperature (3)
Identify BMPs in MS4 permits which may reduce contributions of phosphate via
stormwater (3,5)
Include PO4 in assessment of BMP effectiveness by measurement of influent and
effluent dissolved orthophosphate concentrations and total phosphate concentrations
(3,5)
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•

Relevant Implementation Plan: NPDES Stormwater Permit and associated documents

Bacteria
Requirements and Relevant Plans:
•

Requirement: Sanitary surveys of septic systems, removal of direct discharges of human
waste to the Slough (3)
Relevant Plan: Nonpoint Source Implementation Plan—Volume II: Bacteria
Implementation Plan for Private Sector Sanitary Waste

•

Requirement: Detect and eliminate illicit discharges to the Slough (3,5)

•

Relevant Plan: NPDES Stormwater Permit and associated documents

•

Requirement: Establish adequate monitoring to demonstrate compliance with E. coli
criteria, including measuring E. coli concentrations and distributions (3,5)

•

Relevant Plan: NPDES Stormwater Permit and associated documents

•

Requirement: Implement BMPs to control anthropogenic sources of bacteria in
stormwater (3,5)
Relevant Plans: NPDES MS4 Stormwater and Wastewater Treatment Plant 1200Z
Permits

Toxics—Lead
Requirements:

•
•

Conduct instream dry and storm event monitoring for total lead, dissolved lead, and
hardness. Conduct lead analysis using detection levels which are lower than the water
quality chronic criterion. (3)
Conduct monitoring at outfalls to Slough, outfalls selected based on land uses known to
have high lead levels or other metals (3)
Identify and implement BMPs in the municipal NPDES permits that will be effective in
controlling lead stormwater inputs (3,5)
Monitor to determine effectiveness of BMPs to remove total and dissolved lead from
stormwater (3)
Estimate the load reduction of lead achieved for stormwater at the end of Phase I (3)
Estimate effectiveness of BMPs to remove TSS (3,5)

•

Relevant Plan: NPDES Stormwater Permit and associated documents

•
•
•
•
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Toxics—Organics
Requirements:
•
•
•

Identify and implement BMPs as listed in the municipal NPDES permits, for erosion
control based on limited data suggesting stormwater sediment as a current source of
organics (3,5)
Monitor the effectiveness of BMPs at TSS removal (3)
Estimate the load reduction of TSS achieved for stormwater at the end of Phase I (3)

Relevant Plan: NPDES Stormwater Permit and associated documents
SANDY RIVER (2005 TMDL)
Background
The Sandy TMDL post-dates the adoption of OAR 340-042, which identifies the mechanism for
TMDL implementation by responsible parties as a permit or a nonpoint source implementation
plan. The implementation requirements in the Sandy TMDL are therefore different in focus
from those in the 1998 Columbia Slough TMDL. The Sandy requirements are comparatively
general: they presume that responsible parties will identify the management practices and
monitoring that are needed to meet goals articulated in the TMDL. The Sandy TMDL focuses on
listing the topics that must be addressed in an implementation plan, and on the objectives of
the plan which are instrumental to meeting the TMDL goals. The topics are both broader and
deeper in scope than the list of management strategies provided in OAR 340-042.
Required Elements:
Contents of a Plan:
Requirements: ODEQ expects that identified responsible participants will develop, submit to
ODEQ, and implement plans that will achieve the load allocations within 18 months of TMDL
adoption. These activities will be accomplished by the responsible participants in accordance
with the Schedule in Section 6.6 of this WQMP. The DMA specific water quality implementation
plans must address the following items:
Proposed management measures tied to attainment of the load allocations and/or established
surrogates of the TMDLs, such as vegetative system potential or percent reductions.
• Timeline for implementation.
• Timeline for attainment of load allocations.
• Identification of responsible participants demonstrating who is responsible for
implementing the various measures.
• Reasonable assurance of implementation.
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•
•
•
•
•

Monitoring and evaluation, including identification of participants responsible for
implementation of monitoring, and a plan and schedule for revision of implementation
plan.
Public involvement.
Maintenance effort over time.
Discussion of cost and funding.
Citation of legal authority under which the implementation will be conducted.

Relevant Plans: The City’s MS4 Stormwater permit and associated documents, and the
Temperature and Bacteria TMDL Plans include the information required by the Sandy TMDL.
The Wastewater permits are not relevant to the Sandy Basin, as the permitted discharges
outfall to the Columbia River or Columbia Slough.
Monitoring:
Requirements: Monitoring and evaluation has two basic components: 1) implementation of
DMA specific implementation plans identified in this document, and 2) monitoring of physical,
chemical, and biological parameters for water quality and specific management measures. This
information will provide information on progress being made toward achieving TMDL
allocations and achieving water quality standards.
The objectives of this monitoring effort are to demonstrate long-term recovery, better
understand natural variability, track implementation of projects and BMPs, and track
effectiveness of TMDL implementation. This monitoring and feedback mechanism is a major
component of the “reasonable assurance of implementation” for the Sandy Basin TMDL
WQMP.
This WQMP and the DMA-specific Implementation Plans will be tracked by accounting for the
numbers, types, and locations of projects, BMPs, educational activities, or other actions taken
to improve or protect water quality. The mechanism for tracking DMA implementation efforts
will be annual reports to be submitted to ODEQ.
The City of Gresham monitors two instream locations in Kelly Creek and an additional two in
Beaver Creek through an agreement with Multnomah County. The monitoring is described in
the Environmental Monitoring Plan and covers all the TMDL constituents.
Relevant Plans: The NPDES Stormwater Permit and associated documents, and the
Temperature and Bacteria TMDL Plans identify monitoring adequate to meet the monitoring
requirements. The only water quality monitoring that is needed in addition to that currently
described in the Stormwater Monitoring Plan is for temperature (with a focus on shade as a
proxy for temperature).
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Adaptive Management:
•

Requirement: Each DMA will also monitor and document its progress in implementing its
plan and this information will be provided to ODEQ.
Relevant Plans: Each of the City’s implementation plans describe monitoring and reporting.

•

Requirement: DMAs will develop benchmarks for attainment of TMDL surrogates, which
can then be used to measure progress.
Relevant Plans: The NPDES Stormwater permit and associated documents include
benchmarks for the Columbia Slough basin (except temperature). See Appendix B.
No benchmarks are required for the individual Wastewater permit since there is no relevant
TMDL for the Columbia River. The 1200Z permit for stormwater from the Wastewater
Treatment Plant includes pollutant limit benchmarks that if exceeded, corrective actions will
be required by DEQ. The Temperature and Bacteria TMDL Plans include information
relevant to milestones either developed or under development for activities that have
discrete steps leading to completion.

•

Requirement: Where the Implementation Plans or management techniques are found to be
inadequate, DMAs will revise the components of their Implementation Plan to address
these deficiencies.
Relevant Plans: Each of the City’s implementation plans allows for a process to modify
practices should the existing commitments/activities prove inadequate.

Funding:
Requirement: Designated Management Agencies will be expected to provide a fiscal analysis of
the resources needed to develop, execute, and maintain the programs described in their
Implementation Plans. The purpose of this element is to describe estimated costs and
demonstrate there is sufficient funding available to begin implementation of the WQMP.
Another purpose is to identify potential future funding sources for project implementation.
Relevant Plans: The NPDES Stormwater Permit and associated documents describe the fiscal
resources available for the main Stormwater BMPs. The Wastewater permits are already being
implemented through existing resources. The Temperature and Bacteria TMDL Plans include an
evaluation of resources necessary to realize the commitments.
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WILLAMETTE RIVER AND TRIBUTARIES (2006 TMDL Updated for EPA 2021 Mercury TMDL)
Background:
Like the TMDL for the Sandy Basin, the Willamette TMDL post-dates the adoption of OAR 340042, and therefore presumes that the mechanism for TMDL implementation is either a DEQ
permit or a nonpoint source plan. The specific requirements listed in the Willamette TMDL
regarding the topics to be addressed by the implementation plans are slightly different from
those listed in the Sandy TMDL. The table below shows the topics that are required to be
addressed in an implementation plan by the two TMDLs.
Required Management Measures:
Identification of management strategies
Identification of Responsible Parties
Timeline for Implementation of strategies &
schedule for completing milestones
Timeline for attainment of load allocations, including
benchmarks for attainment
Track Implementation of Commitments
Submittal of Annual Reports to DEQ
Adaptive Management
Compliance with applicable statewide land use
requirements
Include effectiveness evaluations every five years
Reasonable Assurance of Implementation
Monitoring of physical, chemical, and biological
parameters to ensure water quality goals are being
met and demonstrate long-term recovery
Monitor to better understand natural variability
Characterize Mercury levels in stormwater
Address Runoff from nonpoint sources not covered
under an NPDES permit
Public Involvement
Maintenance Effort over Time
Discussion of Cost and Funding
Citation of Legal Authority

Sandy Basin
X
X
X

Willamette TMDL
X

X

X

X
X
X
X

X

X
X
X

X

X
X
X
X

X

X
X
X

X
X
X
X

X
X

Grey shading indicates requirements that match or elaborate on those listed in OAR 340-042-0080. Requirements
that closely match the OAR are addressed in the “Overview of Management Strategies” in Section I. rather than in
Appendix A.

Summary of Requirements and Identification of Relevant Management Plans:
The exact wording of the requirements in the Sandy and Willamette TMDLs is not identical for a
given management measure, but it is reasonable to assume that the intent is the same, given
the similar goals of the TMDLs. In the interest of efficiency, the analysis below addresses only
measures that are required in the Willamette TMDL, which are not included in the Sandy TMDL.
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Five-Year Effectiveness Reviews:
Requirement: For point sources of pollution, ODEQ will issue permits that include specific
discharge limitations and compliance schedules that ensure water quality standards are met or
will be attained within a reasonable timeline. Permits are reviewed and renewed on a 5-year
cycle.
For nonpoint source pollution, sector-or source-specific TMDL implementation plans will
include specific management strategies and timelines. DMAs will be expected to prepare an
annual report and undertake an evaluation of the effectiveness of their plans every five years to
gage progress toward attaining water quality standards.
Relevant Plans: The City’s NPDES permits all require renewal applications each five years. The
renewal requirements constitute the five-year review required in the TMDL. The Nonpoint
Source TMDL Implementation Plan includes commitments for the requisite five-year
effectiveness reviews.
Mercury:
Requirements: Permitted municipal storm water dischargers (MS4 Phase 1 and 2 permittees):
Intent: Ensure MS4 communities are addressing mercury through implementation of their MS4
permit. DEQ also required MS4 Phase I permittees to collect data on mercury levels in urban
storm water runoff in order to characterize these sources so they may be appropriately
considered in the 2011 update of the mercury TMDL. Update Willamette Basin IP to ensure that
all appropriate strategies are included to aid mercury reduction in waterbodies.
History
Because the 2006 TMDL did not establish source-specific WLAs for mercury, mercury was not
considered to be a TMDL pollutant under the Phase-I MS4 permit provisions of the time.
However, mercury was a 303(d) listed pollutant in the Willamette Basin and was therefore
subject to requirements found in Schedule D of the MS4 permit of the time. Therefore, the City
qualitatively reviewed the pollutants that were listed in the 2002 303(d) report that are
relevant to MS4 storm water sources, including mercury. The review and summary objectives
were as follows:
•

•

2

Determine whether there is a reasonable likelihood for storm water from the MS4 to
add or contribute to water quality degradation of receiving waters through the
discharge of mercury. Provide the rationale for the conclusion, including the results of
an evaluation 2.
If the discharges from the MS4 are a contributor for mercury, determine and describe
the relationship between mercury and the MS4 discharges.

Included as Appendix B.
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•

•

Determine whether the BMPs in the existing Storm Water Management Plan (SWMP)
document are effective to address mercury. If not, describe how the plan could be
adapted to address mercury. A summary of the rationale for this determination must
also be included in the report 3.
If sufficient information is not available to make the determinations required above, the
co- permittee must compile the additional pertinent information necessary to
adequately complete these determinations 4.

In September 2006, EPA approved DEQ’s mercury TMDL for the entire Willamette Basin. DEQ
developed the TMDL to meet a mercury target in place at the time. Northwest Environmental
Advocates filed a lawsuit in 2012, which argued the validity of the mercury TMDL and EPA’s
approval of the TMDL. In April 2017, the US District Court issued a ruling requiring EPA to revise
the TMDL by April 2019 and allowed the 2006 TMDL to remain in effect.
The City of Gresham and other stakeholders joined an advisory committee in 2017 to provide
input regarding the sources, contributions, and modeling for the updated TMDL. During this
time, there was a collective acknowledgement that the largest source of mercury is
atmospheric deposition at a global scale making it difficult for any Oregon stakeholder to
significantly reduce sources of mercury compared to the overall total. Nonetheless, Stormwater
and Wastewater permittees will be charged with significant reductions in mercury over time.
In February 2021, EPA released the revised TMDL and the DEQ 2019 WQMP came into effect.
As such Gresham became a Designated Management Agency (DMA) and has updated this plan
for DEQ review and approval for the deadline of Sept. 3, 2022. This update does not include
addressing mercury from the City’s Wastewater Treatment Plant because it has its own
separate set of requirements and timeframes from DEQ.
Since 2004, the City of Gresham has sampled for total mercury in all of its monitoring program
areas, i.e., instream, stormwater, and stormwater facility performance sampling, using a lab
with a method detection limit of 2 ng/L. Additionally, in response to DEQ’s 2011 Mercury
Monitoring Order, the City of Gresham conducted low-level monitoring for total and dissolved
phases of mercury and methyl mercury in stormwater at 8 locations in 2011-2013. The method
detection limits were 0.5 ng/L for total and dissolved mercury and 0.05 ng/L for total and
dissolved methyl mercury. With each consecutive SWMP, the city will continue to focus on
controlling sediment-laden runoff to the maximum extent practicable in an effort to reduce
mercury movement to our waterways. The August 2022 approved Environmental Monitoring
Plan includes the use of a laboratory process with a method reporting limit of .00005 µ/L for
instream and stormwater sampling and .002 µ/L for stormwater treatment facility performance
evaluation sampling.

3
4

Included as Appendix C.
Continued sampling for mercury in the current Environmental Monitoring Plan will accomplish this goal.
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Overall, there are a number of ways in which the City’s work is helping reduce mercury that
include some additional information and links here beyond the Table 3 Summary of
Commitments.
The Stormwater Management and Monitoring Plan and associated annual reports which
describe street sweeping and other sediment removal maintenance activities conducted
year round
• The Stormwater Management Manual for new and redevelopment requiring infiltration
and vegetated facilities as first priority which limits mercury deposition runoff and captures
sediment
• The Erosion Control and Sediment Prevent Manual that applies to all public and private
construction to control sediment
• Development code that requires Habitat Conservation Areas to be preserved or
mitigated for preservation of stream condition and function related to temperature and
bank stability and include native plant requirements
• City Fleet policy choices (purchase of Toyota hybrids for fuel efficiency and no mercury
switches) and maintenance practices
• Undertaking of a Citywide Climate Action Plan development (planned for completion in
2023)
• City use of solar power for City Hall and the Wastewater Treatment Plant
• City promotion of solar power incentive outreach to residents
• Promotion of staff carpooling, use of public transit, and work at home schedules
• Offering hazardous waste collection for the public and pharmaceutical take back events
• Creating new affordable housing units in Gresham to decrease populations of those
living outside
• The Wastewater Treatment Plant air quality, NPDES, and 1200Z permit.
• The Mercury Minimization Plan required to control sources from Industry, especially
Dentistry for the Wastewater Treatment Plant discharge protection
• The Industrial Pretreatment Program: https://greshamoregon.gov/WaterResources/ [Wastewater tab]
• Stormwater Business Pollution Prevention program:
https://greshamoregon.gov/Pollution-Prevention-Program/ which includes inspection of
businesses most likely to contribute mercury, as well as technical assistance to a variety of
businesses
• Restoration and enhancement of public land that helps capture, slow, treat, and
infiltrate water via natural forest ecosystem resiliency, and bank stabilization:
https://greshamoregon.gov/Natural-Resources/
•

Relevant Plan: The City’s MS4 Stormwater Permit, SWMP document, and Environmental
Monitoring Plan.
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Appendix B
Wasteload Allocation Attainment Assessment
City of Gresham
October 2014

1. Introduction
The following report is being submitted to DEQ to meet the Wasteload Allocation Attainment
Assessment (WLAAA) requirement specified in NPDES MS4 permit Schedule D.3.b.
The co-permittee must complete an assessment of WLA attainment, including identifying
information related to the type and extent of BMPs necessary to achieve pollutant load
reductions associated with an established TMDL WLA and the financial costs and other resources
that may be associated with the implementation, operation and maintenance of BMPs. The
results of the assessment must be submitted to the Department by November 1, 2014.
Determining whether or not stormwater management methods used by the City can reduce pollutant
loads to the current wasteload allocation (WLA) established in the respective TMDL plans requires
estimating pollutant loads. This report uses a simple spreadsheet model that was developed for the
TMDL Pollutant Load Reduction Evaluation, as well as the same land use and pollutant load values and
assumptions. Figure 1 provides a graphical representation of how the two documents relate to one
another.
Figure 1. Bacteria load estimate for Fairview Creek.
Fairview Creek E. coli Loading Estimate
6.0E+13

Estimated Load (counts/year)

5.0E+13

Pollutant Load
Reduction
Estimate
(Benchmark)

4.0E+13

3.0E+13

Additional
Reduction
Needed to
Meet WLA

2.0E+13

1.0E+13

0.0E+00
Current - No BMP

Current - With BMP
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Figure 1 illustrates mean load reduction due to current BMPs, as well as the additional load reduction
required to meet the WLA. The loads displayed in Figure 1 are based on the geomeans for E. coli,
without displaying the upper and lower ranges included in the Pollutant Load Reduction Evaluation
document. The calculations in this WLAAA focus only on mean loads and reductions, so it should be
noted that the reductions needed to attain the WLA could be lower than what is presented in this
assessment based on nonstructural BMPs not currently accounted for in the model and variability in the
data.
The goal for this WLAAA analysis is to determine whether the additional reduction needed to meet the
WLA can be attained using currently available BMPs. Questions which this analysis seeks to answer
include:
x Can we reduce pollutant loads to the WLA? If so, in what timeframe?
x Which BMPs would be required and to what extent?
x What would the cost be to construct and maintain those BMPs?

2. Approach
Pollutant loads are based on two variables: concentration and volume. The TMDL Pollutant Load
Reduction Evaluation report and its appendix1 document the model assumptions used to estimate
pollutant loads, with and without BMPs, referenced in this assessment. This WLAAA utilizes the same
land use and BMP treatment areas from GIS that were utilized in estimating pollutant loads for the
TMDL Pollutant Load Reduction Evaluation. Table 1 summarizes the mean2 pollutant loads for TMDL
parameters, showing what the current load reduction estimate is with existing BMPs, as well as showing
what additional reductions would be needed to reach the WLA.
Table 1 shows that the current mean pollutant load reductions (load with BMPs versus load without
BMPs) are making progress towards reaching the WLA, but none have 100% reached the WLA. The final
column in Table 1 shows what percent reduction is still needed to reach the WLA.

1

Appendix 1 is the 2008 Benchmark analysis submitted to DEQ for the Permit Renewal Submittal. This contains a
more detailed discussion of the methodology and assumptions made with regard to land use and BMP
effectiveness. It appends the TMDL Pollutant Load Reduction Evaluation to aid the reader’s understanding of the
modeling.

2

The TMDL Pollutant Load Reduction Evaluation document reports mean loads, as well as ranges based on the
upper and lower 95% confidence intervals around the mean. While the lower end of those load ranges is closer to
the WLA, this WLAAA only compared mean loads to the WLA.
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Table 1. Mean Pollutant Load Reduction Estimates with and without BMPs and Percent Reduction
Needed to meet the WLA.
Current
Current
Current
Addl
Needed
Load w/o
Load w/
Reduction
Reduction
Reduction
BMPs
BMPs
twds WLA
Needed
%
WLA
Johnson Creek
Bacteria
9.00E+13
8.44E+13
8%
1.91E+13
6.53E+13
92%
DDT***
0.031
0.029
14%
0.014
0.015
86%
Kelly/Beaver Creek
Bacteria
7.35E+13
6.43E+13
14%
9.33E+12
5.49E+13
86%
Fairview Creek
Bacteria
5.09E+13
3.03E+13
56%
1.40E+13
1.62E+13
44%
Columbia Slough**
Bacteria
1.03E+12
7.00E+11
37%
1.36E+11
5.64E+11
63%
BOD5
4,150
2,254
53%
601
1,653
47%
Dissolved Lead
0.63
0.29
70%
0.15
0.14
30%
Total Phosphorus
87
48
54%
15
33
46%
Toxics (TSS)
23,877
12,259
87%
10,523
1,736
13%
*All values based on mean concentrations. Loads and WLA are in pounds, except bacteria in colonies
**Columbia Slough loads and WLA are based on daily load for design storm, rather than annual load.
This is due to the Columbia Slough TMDL having WLAs represented in terms of load per volume of
instream flow. Page 28 of the 2008 Benchmark document (see Appendix 1) explains the assumptions for
how loads are calculated and compared to the WLA.
***Based on natural attenuation calculations presented in 2008 Benchmark document, assume DDT will
meet the 1 ng/L water quality standard by 2024
To assess whether the WLA could be attained, two different scenarios were evaluated using 2 different
BMPs.
The two scenarios evaluated were:
1. Applying BMPs only to areas of the City that currently are untreated (yellow areas in Figure 1).
2. Applying BMPs to all areas of the City, regardless of whether they are currently treated by other
BMPs (excluding UIC3 and natural areas).

3

Underground Injection Control (UIC) areas drain to groundwater and do not contribute to surface water
pollution. These acres are clipped from the city’s model of pollutant load reduction.
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Figure 1. Areas of the City currently untreated.

Figure 1 shows areas of the city currently lacking water quality treatment in yellow. Areas of the City
draining to groundwater via UICs (and not contributing to MS4) are shown in purple hash marks.
Natural areas considered self-treating are in green. Areas currently receiving treatment by public or
private stormwater facilities are shown in brown and gray.
The two BMPs selected for evaluation under both of those scenarios:
A. Proprietary Filters. Selected because they can be installed without taking up current right of
way, and have the lowest BMP effluent concentration for several pollutants, including E. coli,
total phosphorus, dissolved copper, and BOD.
B. Rain Gardens. Selected because they maximize volume reduction, reducing loads through
vegetated treatment and volume reduction through infiltration through the soil. The practicality
of using rain gardens everywhere is not realistic, since there are constraints with infiltration
rates (type C/D soils, steep slopes/landslide/earthquake hazards) or just space (constrained
right-of-way, setbacks needed for lines of sight at intersections for vehicle safety, parking
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concerns). Figure 2 shows areas that are not suitable for infiltration due to Type D soils (red
areas) or steep slopes/landslide hazards (gray areas).
Figure 2. Infiltration suitability areas in the City.

Areas shown in gray in Figure 2 have high slopes that are deemed landslide hazards, so infiltration is
prohibited. Areas in red on map have type D soils, which are primarily tight clays that have extremely
low infiltration rates (typically <0.1 inches/hour). Most infiltration facilities require Type A or B soils,
where infiltration rates are typically >1 inch/hour.
The WLAAA was conducted using the same spreadsheet model used to develop the original 2008 TMDL
pollutant load reduction estimate benchmarks and updated in 2014 for the Pollutant Load Reduction
Evaluation being submitted to DEQ along with this report.
In order to conduct Scenario 1 (only untreated portions of the City had additional treatment added), the
GIS data of land use areas treated by various BMPs were summarized. Table 2 shows the number of
acres (minus the UIC and natural areas acres) within each watershed that are not currently treated by
some type of stormwater BMP.
City of Gresham Wasteload Allocation Attainment Assessment
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Table 2. Untreated Acres of MS4 area (UIC area of city omitted) by watershed.
Columbia
Fairview*
Johnson
Kelly/Beaver Total
Slough*
Agricultural
144
144
9
2
154
Industrial
453
268
120
27
600
Commercial
276
72
333
417
1026
Open space
100
66
141
25
266
Vacant
380
83
687
122
1189
Residential
574
297
2171
1047
3791
Multi-family Residential
142
37
173
282
596
Natural Area**
172
133
1363
227
1762
Untreated Total (not
2067
968
3633
1922
7622
including NA)
Untreated Percent
50%
45%
89%
73%
70%
*Columbia Slough acres also include untreated acres for Fairview Creek. Fairview values shown in a
separate column, since bacteria TMDL for Fairview Creek requires separate calculation. In the pollutant
load estimates, the Fujitsu Ponds are modeled as providing a 5% volume reduction within Columbia
Slough and Fairview Creek. That area is counted as untreated in this assessment.
**Natural Areas are assumed to be self-treating and are not modeled in Scenario 1.
Under Scenario 1, the untreated areas were added to the acres currently treated by either filters or rain
gardens, and then the model was re-run to determine what the mean pollutant load would be. Table 3a
shows whether the mean estimated load that would result from modeling various percentages (from
50% to 100%) of the untreated areas would meet the WLA. Lower percentages of treatment by filters
and rain gardens was evaluated for pollutants that required less than 50%, but this was only applicable
for Toxics (TSS) in Columbia Slough.
Under Scenario 2, existing BMP coverage was ignored, and the entire city was modeled as being treated
by either filters or rain gardens. Table 3b shows the calculated pollutant load that would result from
modeling various percentages of the entire city being treated by filters or rain gardens.

3. Assessment of WLA Attainment
The pollutant load model was used to calculate load reductions from the current (2013) pollutant loads
without BMP under the 4 hypothetical treatment scenarios:
1. Untreated areas of the city treated with proprietary filters,
2. Untreated areas treated with rain gardens (or other infiltration BMP),
3. Entire area treated with filter, and
4. Entire area treated with rain gardens.
Tables 3a and 3b show whether the estimated mean pollutant loads calculated under these four
scenarios would meet the WLA.
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Table 3a. Modeled percentage of untreated acres needed to meet the WLA. Values highlighted in red
do not meet the WLA. Values in green could attain the WLA.
UNTREATED AREA
Treated with Filter
Treated with Rain Garden***
50% 60% 70% 80% 90% 100% 50% 60% 70% 80% 90% 100%
Johnson Creek
Bacteria
DDT
Kelly/Beaver Creek
Bacteria
Fairview Creek**
Bacteria
Columbia Slough**
Bacteria
BOD5
Dissolved Lead
Total Phosphorus
Toxics (TSS)

*30%

*20%

Table 3b. Modeled percentage of all acres treated needed to meet the WLA. Existing treatment areas
are ignored in the model. Values highlighted in red would not meet the WLA. Values in green could
attain the WLA.
ENTIRE AREA
Treated with Filter
Treated with Rain Garden***
50% 60% 70% 80% 90% 100% 50% 60% 70% 80% 90% 100%
Johnson Creek
Bacteria
DDT
Kelly/Beaver Creek
Bacteria
Fairview Creek**
Bacteria
Columbia Slough**
Bacteria
BOD5
Dissolved Lead
Total Phosphorus
Toxics (TSS)
* Meeting the WLA in Columbia Slough for toxics requires adding only 30% additional filter treatment or
20% rain garden treatment to currently untreated acres.
** Columbia Slough value includes Fairview Creek. In the pollutant load estimates, Fujitsu Ponds is
modeled as providing a 5% volume reduction within Columbia Slough and Fairview Creek. That area is
counted as untreated in this assessment.
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*** While these scenarios are labeled Rain Garden, this is indicative of any stormwater BMP that is
capable of infiltrating 100% of the design storm entering the facility. Other BMPs that function similarly
include UICs, soakage trenches, infiltration vaults, pervious pavement, and dispersed flow (such as
downspout disconnection). Due to space constraints, poorly draining soils, and hazardous slopes,
infiltration BMPs cannot be utilized in many areas of the City, as show in Figure 2.
Based on the assessment presented in Tables 3a and 3b, volume reduction using infiltration methods is
more likely to reduce pollutant loads to a level that meets the WLA than using a methods focusing
purely on reducing the effluent concentration (e.g. proprietary filters). The level of additional treatment
required in each watershed to meet the WLA varies by pollutant. In Columbia Slough, treatment of an
additional 20% of currently untreated area with infiltration rain gardens could meet the toxics WLA
(based on TSS reduction as a surrogate), although even if 100% of currently untreated areas were
treated with rain gardens, the Columbia Slough bacteria WLA would likely not be met.
The estimates in Tables 3a and 3b indicate that the minimum BMP coverage to meet all WLAs in each
watershed are:
x Johnson – 90% of currently untreated areas with infiltration rain gardens
x Kelly/Beaver – 100% of currently untreated areas with infiltration rain gardens
x Fairview Creek – 100% of currently untreated areas with infiltration rain gardens
x Columbia Slough – 90% of entire area with infiltration rain gardens
While modeling of infiltration rain gardens appears to meet the WLA, the current analysis is hypothetical
and does not consider the feasibility of being able to implement these BMPs at the scales assessed using
the model – either at the city-wide or only within areas of the city currently untreated. While Tables 3a
and 3b show that the WLA could be met for most pollutants using rain gardens, infiltrating 100% of
water throughout the City is not possible (see red and gray areas in Figure 2). Some areas of the City
have soils suitable for infiltration (green areas in Figure 2), but most of those areas are already outside
of the MS4 area and have UICs that manage 100% of that stormwater.
Another caveat to this analysis is that it only considers reductions needed from the current load, versus
what the load will be once all existing vacant land within the city is developed or redeveloped based on
zoning. As illustrated in Table 4, there are still 1,449 acres of vacant land within the existing city
boundaries, 1,189 acres of which do not have existing water quality treatment (although this will be
required upon development). Once developed, that vacant land will have higher imperviousness,
creating the potential for increased pollutant loads simply due to the increased runoff volume,
regardless of whether stormwater quality treatment is added. Redevelopment will also require addition
of stormwater treatment, but often results in higher density development, which may result in higher
runoff volumes being generated.

4. Financial Cost Estimate
In order to estimate the cost for implementing BMPs within the City, the number of acres of each land
use within the entire city, as well as the acres of land use in currently untreated areas was totaled. Table
4 shows the number of acres, as well as an estimate of impervious acres based on the assumed
imperviousness for each land use.
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Table 4. Areas requiring treatment to meet WLA.

Fairview*
144
268
72
66
83
297

Total
Est. Acres
Acres Req Imperof ImperColumbia
Kelly/
Treat
Slough
Johnson
Beaver
vious %** vious
188
8
2
198
2%
4
909
108
27
1,045
75%
783
628
300
417
1,344
90%
1,210
138
127
25
290
5%
14
446
618
122
1186
5%
59
1148
1,954
1,047
4149
35%
1,452

Agricultural
Industrial
Commercial
Open space
Vacant
Residential
Multi-Family
Residential
37
337
155
282
774
60%
465
Natural Area
133
172
1,362
227
1761
TOTAL (no
NA***)
968
3,794
3,270
1,922
8,986
3,988
*Fairview acres not included in total since already included in Columbia Slough acres
**Most frequently occurring value City-wide from various master plans
***Natural areas (NA) considered to be self-treating, so not included in assessment or acreage totals
Acres shown are based on 100% of currently untreated areas in Fairview Creek (not included in totals,
since within Columbia Slough watershed), 90% of total area of Columbia Slough, 90% of currently
untreated areas in Johnson, and 100% of currently untreated areas in Kelly/Beaver.
Based on the estimates of impervious area required to be treated shown in Table 4, an estimated cost
for installation and maintenance of rain gardens is presented in Table 5. Installation and maintenance
costs reflect mean cost estimates based on local data, primarily from Portland, since they have a long
history with installation and maintenance of these facilities.
Green Infrastructure Installation and Maintenance Cost Assumptions:
x Assume average sizing factor of 6.5% for infiltration facilities (rain gardens, planters, green
streets, etc). 1 acre = 43,560 sf x 6.5% = 2,831.4 sf facility required per acre impervious area
(IA).
x Portland average installation cost is $12,500 per green street (assume includes all costs to
engineer and construct, including erosion control, concrete for curbing and sidewalks, soil,
plants, etc). Average impervious area drainage area to a Portland facility is 3,850 sf, so per acre,
this results in 43,560 sf/ac ÷ 3,850 sf ~ 11.3 green street facilities per acre. Assume green street
installation costs $140,000 per acre impervious area managed.
x Portland average O&M costs are $1.55/sf of green street facility area. Based on 2,831.4 sf
facility per acre IA managed, assume annual maintenance cost of $4389/acre.
Table 5. Estimated Cost to Add and Maintain Rain Gardens to Meet WLA.
Impervious
Acres Requiring
Installation
Total Install
Annual Maint
Total Annual
Treatment
Cost/Acre IA
Cost
Cost/ Acre IA
Maint Cost
3,988
$140,000
$558,320,000
$4,389
$17,502,016
*Calculations do not account for inflation or practicability of BMP installation
City of Gresham Wasteload Allocation Attainment Assessment
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5. Conclusions
BMP Approach
Infiltration is the most effective approach. Based on the findings presented in Table 3, focusing efforts
on infiltration-based BMPs (rain gardens, pervious pavement, etc) is expected to yield lower pollutant
loads than focusing on BMPs which lower pollutant concentrations without addressing volume.
While future development was ignored in this assessment, it does appear that focusing efforts to install
rain gardens or other infiltration methods wherever feasible should allow the city to continue moving in
a direction that might attain the WLA at some point in the future for some watersheds and some
pollutants. As noted previously, this assessment does not consider the feasibility of being able to
infiltrate water in all areas of the City. In fact, based on implementation of capital projects and private
development, rain gardens are only able to be constructed on about 50% of a typical street because of
the other required amenities and conflicts with utilities such as driveways, cross walks, traffic signs,
street trees, and parking. And as mentioned previously, much of the City is not suitable for infiltration
BMPs4. Based on a citywide soil infiltration suitability analysis that produced Figure 2, much of the city
has either hazardous slopes (gray area) or low suitability soils for infiltration (red area).
City Strategy
The City already has stormwater standards that require green infrastructure to be installed wherever
feasible for all new and redevelopment. In Gresham’s case, the city is not yet at full build out, with
existing vacant land available for industrial, commercial and residential land uses. To date, the city has
experienced very little redevelopment, but the Community and Economic Development department has
master plans for community revitalization and urban renewal that will likely spur additional
redevelopment over the next ten to fifty year timeframe.
The city currently has three regional facilities (Kelly Creek, Fairview and Columbia Slough) that capture
and treat water from hundreds of upstream acres, including stormwater that is treated and released by
other smaller facilities for developments within that acreage. This strategy will be particularly useful in
areas of the city such as a large portion of Johnson Creek, where it is not feasible to infiltrate water into
the ground due to safety hazards.
The City currently has an annual capital program budget that prioritizes projects for asset management
(upsizing or replacement of inadequate stormwater infrastructure), flood control, natural resources
(fish-friendly passage, restoration, and stream enhancements), and retrofits for stormwater treatment.
Currently the City’s capital budget is about $1M annually which is comprised of funds from system
development charges and rates. The city’s stormwater rates also fund other program needs such as
operations and maintenance, stormwater monitoring, erosion control, inspections, and education and
outreach, among others to the maximum extent practicable.
As described in the City’s Permit Renewal, the city’s maximum extent practicable process examines the
various needs for the overall stormwater and natural resource programs and applies the economic
realities and resident’s ability and willingness to pay when developing its resource allocations.
4

The City worked with a Portland State University student to conduct a soil infiltration suitability analysis in 2009.
This report is called “Downspout Disconnection Suitability and Incentive Analysis” and is available upon request.
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Thus, as illustrated in Table 5, the future scale of funding and staffing needed to construct BMPs for
untreated areas of the city as retrofits are likely to require hundreds of years to acquire. However, this
analysis affirms that the city’s current approach for stormwater management, including requirements
for new and redevelopment and capital program implementation, are on track for making continual
incremental progress towards the WLA. As such, the city plans to continue its current stormwater
management program implementation strategy.
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Appendix C
Mercury Minimization Assessment1
City of Gresham
May 2022

Permit Requirement:
Schedule D.3.b. Willamette Basin Mercury TMDL
Each co-permittee is responsible for the applicable WLAs included in the Total Maximum Daily
Load (TMDL) for Mercury in the Willamette Basin and the implementation requirements
associated Water Quality Management Plan issued by EPA on December 30, 2019 and reissued
with modification on February 4, 2021. These requirements include:
i.
Develop and submit a mercury minimization assessment with the annual report due
November 1, 2022, that documents the current actions, such as BMPs implemented,
that reduce the amount of solids discharged into and from the permitted MS4 system
(similar to the actions currently required in Schedule A). If the assessment indicates
that mercury and sediment reducing BMPs are fully incorporated into the SWMP
Document, a report documenting the results as such is sufficient.
ii.
Continued implementation of the BMPs and other actions described in the mercury
minimization assessment that are effective for mercury reduction, along with
documentation of implementation in each subsequent annual report.
Mercury in the aquatic food chain is significant risk to humans because it magnifies in fish tissue
as it moves up the food chain and is a widely distributed problem throughout North America. In
the Willamette basin, a TMDL was developed for mercury in order to develop fish consumption
advisories.
According to the U.S. Environmental Protection Agency, the primary source of mercury in our
waterways is atmospheric deposition from the burning of fossil fuels. Other significant sources
include volcanic eruptions, wildfires, mining, industrial metal, and concrete production. The
City’s stormwater monitoring measures total mercury which acts as a proxy for Hg2+ which can
react with organic compounds in the water and/or historically deposited sediment that is holding
mercury and then potentially converted to methylmercury (MeHg) by organisms and sunlight.
Lower oxygen levels in freshwater contribute to the conversion.
Stormwater runoff is the primary pathway by which aerially deposited mercury in the urban
environment reaches aquatic systems via public and private pipes and overland flows. The City’s
BMPs within its SWMP such as, soil stabilization projects, erosion control program, sediment
removal activities, and use of green infrastructure, lowers levels of total mercury in stormwater,
which reduces the potential mercury that could be conversed to MeHg.
The goal of stormwater BMPs is to reduce the load of mercury to receiving waters. BMPs that
infiltrate and prevent sediment movement reduce the mercury load in absolute terms, thereby
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reducing the potential for methylation in the environment (streams and wetlands). Mercury binds
strongly to sulfur-containing organic ligands such as weathered plant material so that mercury
that reaches biologically active soils tends to be well-sequestered (i.e., less bioavailable for
methylation). Therefore, other than infiltration devices, sediment-trapping BMPs are most
effective for reducing mercury loads.
The City’s SWMP focuses on preventing the movement of sediment and the removal of
accumulated sediment prior to entering streams. In particular, stormwater facilities will help
sequester mercury in upland soil or subsurface environments. Structural stormwater BMPs that
are most effective at reducing mercury loads include the following characteristics:


Prioritize retention. When retention is not feasible, prioritize extended detention to
maximize the contact time for dissolved mercury to adsorb to particulates.



Trap sediment (particularly fine sediment) for alternative disposal.




Reduce flow volumes to allow mercury to incorporate into the soil matrix
Aerobic conditions that limit methylation.



Design avoids the remobilization of sediment and mercury.

In addition, non-structural BMPs (Education & Outreach & Waste Disposal Oversight) is also
important to reduce hazards to humans from mercury vapor and to water from releases to the air
or ground from breaks and spills.
Examples of programs already in use include amalgam collection requirements for dentists,
proper recycling, or disposal of mercury switches in automobiles, home thermostats, fluorescent
lights, thermometers, and pharmaceuticals.
Effectiveness of stormwater BMPs in reducing mercury loads has not been quantified adequately
enough to calculate pollutant load reduction benchmarks. Therefore, Gresham’s revised
monitoring plan has included mercury in the suite of parameters for analysis to inform future
local knowledge regarding the levels and sources of mercury in stormwater and the removal
efficiency by structural stormwater controls. The results of this monitoring, as well as
evaluations of non-structural BMPs, will be used to re-evaluate the SWMP with respect to
mercury for the next permit term. BMPs that Gresham currently implements that can be effective
at reducing mercury loads include:







Conduct public education and communications
Encourage LID practices
Illicit discharge detection and elimination
Maintain public streets by sweeping, other activities
Business inspection program
Reduce/limit sanitary sewer discharges and/or infiltration into the storm system
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Maintain the MS4 system
Promote construction-phase erosion and sediment control
Implement public education programs to promote improved stormwater quality
Require stormwater treatment for new and redeveloped areas
Implement stormwater retrofit projects that target areas with highest pollutant loads (e.g.,
arterial streets)
Inspect and maintain stormwater facilities to remove accumulated sediment and
vegetation
Respond to citizen complaints about erosion

The overall SWMP Plan approach and BMP activities review regarding the prevention and
control of mercury lead the City to find that there are no new technologies or programs or BMPs
to add at this time.
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