























Section 6—Capital Improvement Program

Continued

Lost Dog Creek Basin East (LDE)
Project ID: LDE2
Location: South Shore Boulevard and Patton Street

Description: This reach of Lost
Dog Creek (LDO1RO05) has bank
erosion and undercutting resulting
in channel migration toward a
commercial building on the east
side of Patton. There are also signs
of bank erosion occurring around
the culvert at the downstream end
of this reach.

Figure 6.3: Eroded Stream Reach near S. Shore Blvd.

Recommendations: This project involves stabilizing the channel and its banks, and
repairing the culvert inlet to prevent further undercutting and migration toward the building.
The channel bank will require regrading, then stabilizing with vegetation and other bio-
stabilization techniques. The channel should be rehabilitated with grade controls and
imported streambed material. The culvert inlet riprap armoring should be repaired.

Proposed Improvements:

¢ Channel and bank stabilization.

e Culvert inlet protection repairs.

The cost estimate for this CIP assumes the culvert inlet repairs consist of replacing the

riprap protection.

Cost Estimate

Construction Cost: $16,000

Eng., Admin., and Legal Cost: $4,000

Total Cost: $20,000
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Section 6—Capital Improvement Program
Continued

Project ID: LDE3
Location: The roadside ditch along the east side of
Stafford Road between Bergis Road and Patton Street.

Description: As development occurs and redevelopment continues in this area, increased
flows will result in increased erosion and flooding. This flooding will likely affect Stafford
Road and future properties on the east side of the ditch.

Recommendations: This project includes improvements that will ensure the stabilization of
this ditch for future flows, and preserve and maximize the available overbank area along this
ditch. By preserving and improving this area along the ditch prior to development, the City
will have unobstructed access during construction, easements will be easier to obtain, future
flooding and property damage will be avoided, and erosive impacts to the downstream
system and Oswego Lake will be reduced.

Should Stafford Road be improved in the future with sidewalks, street trees and grass strips
as part of a roadway CIP, this project may not be relevant as a stormwater CIP. However
there is space at this location to combine a typical City road section with an LID /natural
floodplain approach to prevent having to pipe flows through this area, allowing the
ditch/creek to remain an open system.

Proposed Improvements:
 Stabilize ditch for future flows.
*  Ovetbank improvements/construction and connection to ditch.

Cost Estimate

Construction Cost: $73,000

Eng., Admin., and Legal Cost: $18,000

Total Cost: $91,000
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Section 6—Capital Improvement Program

Continued

Springbrook Creek Subbasin (SB)

Springbrook Creek flows through the Mountain Park Neighborhood before crossing Boones
Ferry Road. The creek then flows along Boones Ferry Road before turning toward Oswego
Lake. It joins Oswego Lake south of the Lake Oswego Hunt Club near the intersection of
Lakeview Boulevard and Summit Drive.

Several rehabilitation projects have been completed along the lower reach of the creek from
the intersection of Boones Ferry Road and Country Club Road to Oswego Lake.

The upper reach through Mountain Park has steep gradients and many sections of the creek
are experiencing erosion and mass wasting. Continued erosion will result in greater damage
to the creek, lost habitat, and large amounts of sediment being transported downstream.

Much of Springbrook Creek’s Basin is at full build-out and will probably see relatively little
infill. For this reason the creek should not experience much increase in flows in the future.
However, current flows are overwhelming the available channel and floodplain in the upper
reach and a great amount of erosion and damage to open spaces will continue to occur.
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Section 6—Capital Improvement Program
Continued

Project ID: SB1
Location: Preakness Court hammerhead in Mountain Park

Description: There are open spaces located on both sides of the hammerhead just before
the terminus of Preakness Court in Mountain Park. These open spaces border Springbrook
Creek and there is a storm pipe that outfalls into Springbrook Creek at this location. The
hammerhead provides access to this area. The reach of Springbrook Creek downstream of
this area (SBO1R15) has significant erosion and undercutting. CIPs SB2 and SB4 are located
a short distance downstream from this location and are intended to work with this CIP to
help prevent further erosion in Springbrook Creek. The open spaces at this location are
owned by the Mountain Park Homeowners Association.

Recommendations: This project consists of the construction of a water quality/detention
facility in-line with the existing storm pipe at this location. Attenuating flows at this location
will help alleviate erosion problems in the downstream reach of the creek and help stabilize
the area described below in CIP SB4. It should be noted that constructing a project at this
location would require an easement from the Mountain Park Homeowners Association.

Proposed Improvements:
* Construct a water quality/detention facility

Cost Estimate

Construction Cost: $65,000

Eng., Admin., and Legal Cost: $16,000

Total Cost: $81,000
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Section 6—Capital Improvement Program

Continued

Project ID: SB2
Location: Tanglewood Drive Open Space in Mountain Park

Description: There is an outfall that discharges into Independence Tributary (SB10R01)
that flows through a grass covered open space between Monticello Drive and Tanglewood
Drive. Independence Tributary flows to Springbrook Creek and the downstream end of the
tributary is badly eroded. Field visits indicate the tributary is continuing to erode and the
eroded sediments are being transported into Springbrook Creek. The erosion is also
damaging and beginning to divide the open space which is bordered by many residential
properties and a walking path.

Recommendations: This project consists of retrofitting the outfall with a LIDA or a
traditional water quality facility and a water quality/detention facility at the north end of the
open space in the tributary prior to it entering the forested area. This project will reduce and
treat urban runoff, and help reduce erosion in Springbrook Creek. It should be noted that
constructing a project at this location would require an easement from the Mountain Park
Homeowners Association.

Proposed Improvements:
¢ Construct water quality facility at outfall.
* Construct water quality/detention facility at downstream end of open space.

Cost Estimate

Construction Cost: $66,000
Eng., Admin., and Legal Cost: $16,000
Total Cost: $82,000
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Section 6—Capital Improvement Program
Continued

Project ID: SB3
Location: Churchill Downs

Description: Churchill Downs is a steep residential street in the Mountain Park
neighborhood that drains to Springbrook Creek (SBO1R14). The steep street results in high
stormwater velocities in the curb and gutters. These high velocities prevent the existing catch
basins from capturing all of the stormwater. The Churchill Downs storm collection and
conveyance system was modeled to determine how to increase inlet capacity. A detailed
description of the model and results for this system can be found in the Touchstone
Drive/Churchill Downs study in Appendix A.

Recommendations: This project consists of replacing the inlets along Churchill Downs
that are not efficiently capturing stormwater runoff.

Proposed Improvements:
* Replace three inlets.

Cost Estimate

Construction Cost: $22,000

Eng., Admin., and Legal Cost: $ 5,000

Total Cost: $27,000
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Section 6—Capital Improvement Program

Continued

Project ID: SB4
Location: South of Churchill Downs along
Elizabeth M. Gress Park (Mountain Park HOA Park)

Description: A 12-inch pipe conveys flows from Churchill Downs to a five-foot long open
channel that drains to a culvert discharging into Springbrook Creek (SBO1R14). The open
channel is beginning to erode and enlarge into a small basin. The upstream end of the culvert
is crushed so that it now has an elliptical opening. This reach of Springbrook Creek also
receives flows from three other culverts. Of these culverts, the one located the furthest
upstream conveys Springbrook Creek itself (SBO1R15) under a Mountain Park Path. The
other two culverts discharge untreated flows collected from upstream residential areas. This
outfall area has enlarged to a marshy, sediment filled basin which contains large woody
debris and other deleterious materials causing sluggish, restricted flows. This basin is located
adjacent to a small neighborhood park maintained by the Mountain Park Homeowners
Association. Immediately downstream of this area, Springbrook Creek (SBO1R14) is sluggish,
overgrown with invasive and non-native species and is filled with sediment.

Springbrook Creek
upstream of Elizabeth M.
Gress Park (SBO1R15) is
significantly eroded and
receives flows from eroded
tributaries. The amount of
erosion observed in
Springbrook Creek and its
tributaries through the
Mountain Park
neighborhood results in
significant amounts of
sediment being transported
downstream toward
Oswego Lake.

Figure 6.4: Damaged Culvert on Springbrook Creek.

Recommendations: Multiple projects are recommended for improving the problems
described at this location and to improve the water quality of Springbrook Creek.
Recommended projects include:

a. The five-foot long open channel that outfalls into Springbrook Creek should be
retrofitted as a bioretention area with a splash block or other energy dissipater. The
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Section 6—Capital Improvement Program
Continued

damaged upstream end of the culvert draining this short channel should be
retrofitted to retain as much runoff as possible in the recommended bioretention
area.

b. The outfall area in Springbrook Creek should have the excess sediment and debris
excavated and removed and an inline storage and treatment facility should be
installed. Access to the facility should be provided from McNary Parkway for regular
sediment removal.

c. 'The reach of Springbrook Creek immediately downstream from the outfall area
should be rehabilitated and stabilized with grade control structures.

These projects will provide an aesthetic, stable treatment facility that will allow for the
effective removal of sediment, and rehabilitate a reach of Springbrook Creek that is currently
overgrown with invasive, non-native plant species and overloaded with sediment. This
location is adjacent to a neighborhood park and next to a busy Mountain Park Path, and
provides a good location for a demonstration project of stormwater facility retrofitting. It
should be noted that constructing a project at this location would require an easement from
the Mountain Park Homeowners Association.

Proposed Improvements:

* Bioretention area upstream of outfall.

e Outfall area restoration.

* Retrofit outfall area as a storage/ treatment facility.

* Construct access from McNary Parkway to facility.

¢ Rehabilitate downstream reach of Springbrook Creek.

Cost Estimate

Construction Cost: $113,000

Eng., Admin., and Legal Cost: $ 28,000

Total Cost: $141,000
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Section 6—Capital Improvement Program

Continued

Project ID: SB5

Location: Touchstone Drive

Description: Touchstone Drive is a steep residential street in the Mountain Park
neighborhood that drains directly to Springbrook Creek. The steep street results in high
stormwater velocities in the curb and gutters. These high velocities prevent the existing catch
basins from capturing all of the stormwater. The Touchstone Drive storm collection and
conveyance system was modeled to determine how to increase inlet capacity. A detailed
description of the model and results for this system can be found in the Touchstone
Drive/Churchill Downs study in Appendix A.

Recommendations: This project consists of replacing five inlets along Touchstone Drive
that are not efficiently capturing stormwater runoff.

Proposed Improvements:
* Replace five inlets

Cost Estimate

Construction Cost: $38,000
Eng., Admin., and Legal Cost: $ 9,500
Total Cost: $47,500
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Section 6—Capital Improvement Program
Continued

Project ID: SB6
Location: Lower Springbrook Creek

Description: Many improvements have been made to Lower Springbrook Creek, including
five culvert replacements and several stream restoration projects. These projects may have
changed the elevation of the stream during flood events. A new floodplain study may show
that base flood elevations now differ from what is shown on current FEMA maps. If this is
the result, a letter of map revision (LOMR) should be submitted to FEMA. Changed base
flood elevations may affect flood insurance costs for residents along Springbrook Creek.

Streambed aggradation has occurred along parts of the lower reaches of Springbrook Creek,
depositing material in culverts, which reduces their flow capacity. Removing the material will
provide a short term fix by increasing the capacity again; however, unless the cause is
addressed the culverts will fill up again.

Recommendations: This project consists of modeling Springbrook Creek in accordance
with FEMA floodplain modeling requirements from Country Club Road to Oswego Lake. It
also includes evaluating the culverts for capacity during larger storm events, and stabilizing
the stream reaches upstream of these culverts to prevent them from continued clogging.

Proposed Improvements:
e  Perform FEMA Modeling.

*  Submit LOMR if necessary.

* Evaluate culvert capacities

* Remove embedded sediment from culverts

¢ Channel grade control and stabilization for all culverts.

Cost Estimate

Construction Cost: $178,000
Eng., Admin., and Legal Cost: $ 45,000
Total Cost: $223,000

2090 ¢
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Section 7 - Analyses of Financial Planning Alternatives

7.1 Introduction

Fees for management of the City’s surface water system are generated from two sources:
* A monthly fee (currently at $8.14 per month per residence or Equivalent Service Unit)

¢ System Development Charges (SDCs) ($124 per single family residence, and $124 per
3,030 SF of new impervious area for all others).

Raising monthly fees and SDCs were reviewed as options to fund the Clean Streams Plan. It
was decided not to pursue an SDC increase because the City receives little income
(approximately $12,000 per year) from SDCs, and the use of SDC funds are limited to
projects that install quantity control facilities to manage increased runoff from new
developments (See Section 7.3 for more information on the evaluation of SDCs).

Five alternative financial planning scenarios were evaluated for the Clean Streams Program.
Staff developed these scenarios to provide options to the City for implementing its surface
water programs. The scenarios all include rate increases and the issuance of revenue bonds,
and do not include changes to the SDCs. The primary differences among the scenarios are
the programs they fund. The scenarios include:

1. Scenario 1: Current Program. This scenario continues to fund the City’s current
program at current service levels.

2. Scenario 2: Minimum Program. Scenario 2 also funds the City’s current program
at current levels, but it adds two programs to meet the City’s NPDES permit
requirements. It adds programs to address underground injection control (UIC) and
water quality retrofits (WQ) (See Section 6).

3. Scenario 3: Reduced Clean Streams Program. This scenario funds all Clean
Streams programs and projects except those requiring additional staff.

4. Scenario 4: Partial Clean Streams Program. Scenario 4 adds two full-time
equivalent personnel to Scenario 3. The additional staff will address staffing for
street sweeping and surface water project implementation.

5. Scenario 5: Clean Streams Program. This scenario fully funds the Clean Streams
Program by adding one additional FTE to Scenario 4. This additional staff will
implement public outreach efforts and grant programs in the Clean Streams Program
(See Section 5 and Section 0).

Each of these scenarios is more fully described below.
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Section 7—Analyses of Financial Planning Alternatives
Continued

7.2 Financial Scenarios

7.2.1 Scenario |: Current Program Scenario

Description

The City’s current program includes limited funding for capital and operations and
maintenance (O&M) programs. This program does not include all the elements required to
meet the City’s NPDES permit.

Historically the City has spent approximately $500,000 annually on capital improvements.
Consistent with the current program plan, Scenario 1 increases capital expenditures by
$333,333 annually (to $833,333 annually) for FY2010 through FY2015. Under this scenario,
the City projects $7 million in capital improvements through FY2018. This figure grows to
$8.6 million after adjusting for inflation. The City anticipates financing these improvements
by issuing $5 million of additional revenue bonds through FY2013.

Expenditures on O&M account for most of the day-to-day expenditures for the current
program. Scenario 1 continues these expenditures and adjusts them for inflation annually.
The O&M expenditures include items such as, salaries and benefits, materials and services,
insurance, utilities, etc. The projected annual O&M expenditures for the current program are
summarized in Table 7-1 below.

Table 7-1: FY2009 Budget O&M Costs
Description FY2009 Costs
Personal Services $261,000
Materials & Services 358,000
Transfers to other funds 522,000
Capital Outlay — general 75,000

Total O&M Costs $1,216,000

As with the other scenarios, Scenario 1 escalates O&M costs by 4.0 percent annually.

Rate Impacts

Scenario 1 includes its first rate increase of 5.08 percent in July 2009 (i.e., FY2010). Based on
this increase, the average residential customer’s surface water bill will increase by $0.41 per
month in FY2010. By FY2018, the average residential customer’s monthly surface water bill
is expected to be $12.72 per month.
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Section 7—Analyses of Financial Planning Alternatives

Continued

7.2.2 Scenario 2: Minimum Program
Description
Scenario 2 includes additional funding to implement the UIC and water quality retrofit

programs described in Section 6 of this report. This is the minimum program that meets the
City’s NPDES permit.

As in Scenario 1, the existing capital program includes average annual expenditures of
$500,000, with an increase to $833,333 in years FY2010 through FY2015. In addition to the
existing capital program, additional program costs for UIC and WQ retrofits are used in the
rate projections for this scenario.

Total capital improvement costs for Scenario 2 are projected to be $9.25 million through
FY2018. This figure grows to $11.42 million after adjusting for inflation. Like Scenario 1, the
City anticipates financing some of the improvements by issuing $5 million of additional
revenue bonds through FY2013.

O&M expenditures in Scenario 2 are the same as those in Scenario 1.

Rate Impacts

Scenario 2 includes a 5.94 percent increase in surface water rates effective July 2009
(FY2010). Based on this increase, the average residential customer’s surface water bill will
increase by $0.48 per month in FY2010. By FY2018, the average residential customer’s
monthly surface water bill is expected to be $13.68 per month.

7.2.3 Scenario 3: Reduced Clean Streams Program

Description

Scenario 3 replaces the City’s existing capital program with the proposed capital
improvements identified for the Clean Streams Program (see Section 6 of this report.) Total
capital expenditures for Scenario 3 are projected to be approximately $7.35 million through
FY2018. This figure grows to $9.32 million after adjustment for inflation. A summary of the
on-going program costs and individual CIP project costs by year is provided in Table 7-2
below.
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Section 7—Analyses of Financial Planning Alternatives

Continued
Table 7-2: Scenario 3 Annual CIP Summary
On-Going Capital

Year Programs Improvements Totals
FY2009 $385,000 $0 $385,000
FY2010 385,000 187,500 572,500
FY2011 385,000 288,438 673,438
FY2012 385,000 225,938 610,938
FY2013 385,000 225,938 610,938
FY2014 385,000 369,938 754,938
FY2015 385,000 1,233,938 1,618,938
FY2016 385,000 513,938 898,938
FY2017 385,000 225,938 610,938
FY2018 385,000 225,938 610,938

Totals $3,850,000 $3,497,500 $7,347,500

Under this scenario, the financial analysis assumes that the City would finance these
improvements by issuing $4.82 million of additional bonds through FY2016.

O&M expenditures under Scenario 3 are the same as the existing program.

Rate Impacts

Scenario 3 is estimated to require annual rate increases of 3.68 percent beginning July 2009
(FY2010). Based on this increase, the average residential customer’s surface water bill will
increase by $0.30 per month in FY2010. By FY2018, the average residential customer’s
monthly surface water bill is expected to be $11.26 per month.

724 Scenario 4: Partial Clean Streams Program

Description

Scenario 4 partially funds the non-capital programs of the Clean Streams Program.
Specifically, Scenario 4 adds 2 FTEs to the Clean Streams Program to address street
sweeping and project implementation. The additional annual O&M expenditures are
assumed to begin in FY2010. (See Table 7-3.) The new FTE costs for FY2010 are in
addition to the O&M expenditures described in for each of the preceding scenarios.
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Section 7—Analyses of Financial Planning Alternatives

Continued
Table 7-3: Scenario 4 New FTE Costs
Description FY2010
New Program FTE $106,000
Street Sweeper - 1 FTE 70,000
Additional O&M Costs $176,000

The capital projects for Scenario 4 are identical to those in Scenario 3. However, changes in
O&M expenditures would alter the optimal mix of debt funding. Under this scenario, the
financial analysis assumes the City would finance its capital improvements by issuing $5.39
million of additional bonds through FY2016.

Rate Impacts

Scenario 4 includes proposed annual rate increase of 5.30 percent beginning July 2009
(FY2010). Based on this increase, the average residential customer’s surface water bill will
increase by $0.43 per month in FY2010. By FY2018, the average residential customer’s
monthly surface water bill is expected to be $12.96 per month.

7.2.5 Scenario 5: Clean Streams Program

Description

Scenario 5 fully funds the Clean Streams Program as presented. This requires the addition of
one FTE above those added in Scenario 4 to implement public outreach programs and grant
programs. Like Scenario 4, the new FTE is projected to start in FY2010. The combined
annual costs of the additional annual FTEs are summatized in Table 7-4 below.

Table 7-4: Scenario 5 New FTE Costs
Description FY2010
New Program — 2 FTEs $212,000
Street Sweeper — 1 FTE 70,000

Additional O&M Costs $282,000

Scenario 5 includes the same capital projects as Scenarios 3 and 4. Total capital expenditures
are projected to be approximately $7.85 million through FY2018. This figure grows to $9.95
million after adjustments for inflation. Under this scenario, the financial analysis assumes
that the City would finance these improvements by issuing $5.43 million of additional bonds
through FY2016.
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Section 7—Analyses of Financial Planning Alternatives

Continued

Rate Impacts

Scenario 5 includes proposed annual rate increases of 7.01 percent beginning July 2009
(FY2010). Based on this increase, the average residential customer’s surface water bill will
increase by $0.57 per month in FY2010. By FY2018, the average residential customer’s
monthly surface water bill is expected to be $14.98 per month.

7.3 SDC Evaluation

Surface Water System Development Charges are applied to quantity control projects in the
surface water management capital improvement program. They can be applied to projects
that address the increase in quantities of stormwater leaving a development, where that
development has not already paid for or installed facilities to compensate for those increased
runoff quantities (which all developments are required to do under the current ordinance).
Table 7-5 lists the current SDCs.

Table 7-5: SDC FEE

1. Single Family Residential $124

2. Multi-family, One equivalent service unit (ESU) for surface water is

commercial/industrial, equal to 3,030 square feet of impervious area. The

institutional, and other land uses SDC is found by multiplying the improvement fee
($124) by the total of the new impervious area divided
by the ESU (3,030 SF)

Table 7-6 lists the projected fee collected from SDCs based on the current surface water
SDC fee and a growth estimate of 3.5 percent per year).

Table 7-6: SDC PROJECTIONS

2009 2010 2011 2012

$11,315 $11,713 $12,125 $12,551

As Table 7-6 shows, the amount of revenue generated by SDCs is minimal compared with a
total revenue projection of $1.9 million for fiscal year ending 2009. The reason for the small
fee is that the number of projects the City can use to calculate SDCs is small. Most
developments install their own quantity control systems when the site is developed, as is
required by code. This is typical for most communities.
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Section 7—Analyses of Financial Planning Alternatives
Continued

Going forward, it will remain true for the City as well. The majority of the projects in the
Clean Streams Plan are not planned to expand capacity or improve service for new
development. The projects are planned to replace or improve deficiencies from days when
developments were not required to manage their own stormwater, and to meet new
regulatory requirements. Therefore, those project costs cannot be paid for with the City’s
surface water SDC.

7.4 A Review of Fees in Other Communities

The City routinely compares their fees with fees from other jurisdictions in the Portland
metropolitan area. Figure 7-1 provides a comparison of 2008 monthly stormwater fees for
these jurisdictions.
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Figure 7-1: Comparison of 2008 Bi-Monthly Stormmwater Fees in Other [urisdictions

7.5 Comparison of Stormwater Fees to other City fees

Figure 7-2 compares the current surface water fee to other city fees. The Surface Water fee is
second-lowest fee paid by customers.
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Section 7—Analyses of Financial Planning Alternatives
Continued
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Figure 7-2: Comparison of Surface Water Fees in Other Cities

7.6 Conclusions

The City identified five financial planning scenarios to be included in this analysis. These
scenarios include alternative O&M and capital funding strategies. Table 7-7 summaries the
findings, including the size and timing of projected new bond issues.
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Section 7—Analyses of Financial Planning Alternatives

Continued

Table 7-7: Cleans Streams Financing Summary of Findings

Scenarios

Description

Annual
Rate
Adjustment

Typical
Monthly
Bill in
FY2018
[1]

Total
New
Capital
Projects
(millions)

2]

New Bond Proceeds (millions)

FY2010

FY2013

FY2016

Total

Scenario 1

Existing
Program,

No additional
FTEs [3]

5.08%

$12.72

$6.96

$2.50

$2.50

$0.00

$5.00

Scenario 2

Existing
Program, plus
Annual UIC
Programs and
WQ Retrofits,
No additional
FTEs [4]

5.94%

$13.68

$9.00

$2.50

$2.50

$0.00

$5.00

Scenatio 3

Clean Streams
On-Going
Programs and
CIP, No
additional
FTEs

3.68%

$11.26

$7.35

$0.48

$2.48

$1.86

$4.82

Scenario 4

Clean Streams
On-Going
Programs and
CIP, and 2
additional
FTEs

5.30%

$12.96

$7.35

$0.97

$2.72

$1.70

$5.39

Scenatio 5

Clean Streams
On-Going
Programs and
CIP, and 3
additional
FTEs

7.01%

$14.98

$7.85

$1.43

$2.81

$1.19

$5.43

[1] The current Typical Monthly Bill is $8.14
[2] Total new capital project costs presented above are not inflated. Inflation is accounted for in the calculation of rate
adjustments and new bond proceeds.

[3] Existing Program unfunded by $36K in FY2009.

[4] Existing Program, UIC Programs, and WQ Retrofits unfunded by $246K in FY2009.
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Section 8—Water Quality Regulatory Review

Water bodies flowing through or receiving runoff from the City which have specific
regulatory requirements and/or water quality concerns ate listed and described in this
section. These requirements relate primarily to Total Maximum Daily Loads (TMDLs) that
have been designated for water bodies in the City.

8.1 Tualatin River

Stormwater from Lake Oswego enters the Tualatin River through discharges to Ball Creek
and Carter Creek (both discharge to Fanno Creek, a tributary of the Tualatin River), and
through small streams and stormwater outfalls that carry stormwater from the south side of
the City to the river.

Water quality parameters of concern for the Tualatin River and tributaries of the Tualatin
River have been listed by the Oregon Department of Environmental Quality (DEQ). Total
Maximum Daily Loads (TMDLs) for some of the parameters have been approved by the
U.S. Environmental Protection Agency (EPA). TMDLs have been approved for the
following parameters in the Tualatin River and its tributaries:

*  Ammonia

e Chlorophyll a
¢ Phosphorus

e Temperature

Parameters of concern that do not yet have approved TMDLs are listed on a 303(d) list
provided by DEQ and submitted to the USEPA. The current 303(d) listed parameters for
the Tualatin River and its tributaries include:

e Iron
* Manganese

The TMDLs and 303(d) listings for the Tualatin River apply to all tributaries and all land
uses in the Tualatin River basin. The Tualatin River tributaries, which the City of Lake
Oswego currently utilizes for stormwater outfalls, includes the Tualatin River, Ball Creek,
Carter Creek, Wilson Creek, and Pecan Creek. There are also direct stormwater outfalls from
the City to the Tualatin River.

8.2 W/illamette River

The City has a few storm outfalls that discharge directly to the Willamette River, but most
discharge to smaller streams that then flow to the Willamette River. Oswego Creek carries
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Section 8—Water Quality Regulatory Review
Continued

flows from Oswego Lake to the Willamette River.

TMDLs have been approved for the following parameters in the Lower Willamette River:
e Bacteria
* Mercury

e Temperature

8.3 Tryon Creek Watershed

Tryon Creek passes through the northeastern portion of the City of Lake Oswego on its way
to the Willamette River. Most of the watershed is in the City of Portland; however, a section
of the City west of downtown drains to a tributary of Tryon Creek.

Requirements

DEQ has listed the City of Lake Oswego as one of the Designated Management Agencies
(DMAs) responsible for the Tryon Creek TMDLs. (ODEQ), 2006). TMDLs have been
approved for the following parameters in Tryon Creek:

e Temperature

84 Oswego Lake

Oswego Lake is located in the center of Lake Oswego and is surrounded by private
residences. The lake is approximately 410-acres and is privately owned and operated. The
tributary area draining to the lake consists of multiple land uses. The lake is the receiving
water body for most drainageways within the City and receives the majority of runoff
generated in Lake Oswego. The lake experiences high levels of phosphorus and nuisance
algal blooms.

Oswego Lake is formed by a dam which holds the lake water in a historical channel of the
Tualatin River. The dam spillway directs flows from the lake to Oswego Creek which
discharges to the Willamette River. The lake is connected to the Tualatin River by a gate and
canal (Oswego Canal) that can be used to divert flows from the Tualatin River to the lake.

Requirements
TMDLs have been approved for the following parameters in Oswego Lake:

¢ Phosphorus

8.5 Springbrook Creek

The Springbrook Creek Watershed drains 1,219 acres (1.95 square miles) within the City
limits of Lake Oswego, Oregon (ODEQ, 2006). The stream drains an area from west of
Oswego Country Club, northwest as far as Mountain Park and eventually flows into Oswego
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Section 8—Water Quality Regulatory Review

Continued

Lake at the lake's northern shore. The City of Lake Oswego is the dominant jurisdiction in
the watershed, followed by the City of Portland, Clackamas County, and Multnomah
County.

Requirements

DEQ has listed the City of Lake Oswego as one of the Designated Management Agencies
(DMAs) responsible for the Springbrook Creek TMDLs. (ODEQ, 2006) As a DMA, the
City is responsible to implement the TMDL Plan for Springbrook Creek, which includes:

e Bacteria
e Phosphorus
8.6 Lost Dog Creek

Lost Dog Creek is located south of Oswego Lake and consists of two legs, Lost Dog Creek
West and Lost Dog Creek East, which converge prior to discharging to the lake. This creek
system drains steep, primarily residential areas. Much of Lost Dog Creek flows through the
back yards of private residences and other private properties. Significant amounts of
sediment are conveyed by the creek to Oswego Lake due to erosion; however, managing this
erosion is challenging due to much of the creek being located on private property.

Requirements
¢ Oswego Lake’s Phosphorus TMDL

20909
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Section 9—Federal and State Regulatory Review

9.1 Existing Program Evaluation

Detailed stormwater program evaluations have been completed for evaluating compliance
with NPDES, TMDLs, UIC, and ESA requirements. The primary findings and conclusions
of the regulatory stormwater program evaluation include:

¢ Coordination of NPDES MS4 Stormwater Management Plans and TMDL
Implementation Plans;

¢ Consolidation of Stormwater Regulations and Documents; and
¢ Updates to Legal Authorities.

In terms of policies and codes, evaluations have identified the need to consolidate
stormwater regulations and update legal authorities to specifically put the City’s
environmental policies and practices into ordinances consistent with the MS4 NDPES
permit, TMDLs, UICs, ESA, and Metro’s Code.

Objectives

The objectives of this regulatory evaluation include:

e Identifying and evaluating federal, state and local regulatory requirements that may
require changes to City code or policy to be in compliance.

The City of Lake Oswego is subject to federal and state regulations governing surface water
discharges to streams and rivers, infiltration of stormwater into the ground, and protection
of ESA-listed fish and fish habitat. This section describes the regulations that apply to the

City.

9.2 Summary of Applicable Federal and State Regulations

National Pollution Discharge Elimination System Permit (NPDES)

This federal permit program is governed by the Environmental Protection Agency (EPA)
and administered by the Oregon Department of Environmental Quality (DEQ). Under
NDPES, discharges from municipal separate storm sewers (MS4s) are regulated. There are
two phases of the program and whether a City is a Phase I or Phase II permittee is
dependent upon the population. Lake Oswego is a Phase I co-permittee with twelve other
jurisdictions in Clackamas County, but receives permit requirements tailored to the City.

The permit is renewed with DEQ every five years. Each renewal requires submittal of an
application to DEQ, who then issues the permit. Each permit will have conditions to be
followed throughout the permit term.
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Section 9—Federal and State Regulatory Review
Continued

Total Maximum Daily Loads (TMDLs)

This is also a federal regulation under the Clean Water Act (CWS) that is administered by
DEQ. The CWA requires the State of Oregon to develop a list of impaired or threatened
waters within the state. To meet this mandate, DEQ establishes water quality standards and
prepares a list of impaired waters known as the 303(d) List. Waters are added to the 303(d)
list if they do not meet the water quality standards set by DEQ. To address water quality
issues in these 303(d) listed waters, TMDLs must be established by DEQ for identified
contaminants. A TMDL is the total amount of a contaminant a water body can accept
without violating the water quality standard. Implementation plans are prepared to meet the
TMDL goals and are implemented by Designated Management Agencies (DMAs). Lake
Oswego is a DMA for the Tualatin River, Springbrook Creek, Tryon Creek, Oswego Lake,
and the Willamette River.

Underground Injection Control (UIC)

This is a state regulation for all stormwater that is injected or infiltrated into the ground. The
regulations are located in OAR Division 340-044 and are intended to ensure that
groundwater is protected from contaminants that may be present in stormwater. The
regulations require that all infiltration systems meet a list of standards or be
decommissioned.

The state of Oregon is currently developing a UIC permit program. Lake Oswego will be
required to receive an area-wide permit for all UIC’s that do not meet “rule authorization”
requirements.

Endangered Species Act (ESA)

Species of Salmon and Steelhead in the Pacific Northwest have been listed as endangered or
threatened under the ESA. Under federal ESA legislation, this listing requires that
endangered or threatened fish and their habitat be protected. City programs have the option
to apply for protection from liability for harming fish and fish habitat if the programs meet
certain criteria and are approved by the National Marine Fisheries Service (NMFES). NMFS
currently lists 13 approved “limits”, or exceptions, to the take prohibition. These limits are
either approved programs or categories of activities NMFS may evaluate for approval in the
future. An example of a category NMFES may evaluate in the future is Municipal, Residential,
Commercial, and Industrial (MRCI) development and redevelopment activities. If
jurisdictions submit programs for management of these activities to NMFES, they will
evaluate the programs for an exception to the take prohibition.
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Section 9—Federal and State Regulatory Review

Continued

Metro Code 3.07

The City of Lake Oswego is also within the Metro urban growth area and subject to Metro’s
codes and policies. Metro Code 3.07 is the Urban Growth Management Functional Plan.
Title 3 of the plan contains requirements and performance standards for water quality, flood
management and fish and wildlife conservation. Metro area cities are required to amend their
comprehensive plans and codes to adopt Title 3 code language that complies with the
performance standards and intent of Title 3.

9.3 Findings and Conclusions

NPDES

The detailed review of the City’s MS4 SWMP identified two areas where adoption of new
ordinances are required to meet NPDES permit conditions.

1. Address the reduction of contaminants from significant redevelopment, and

2. Require erosion prevention and sediment control educational and training measures
for construction site operators.

TMDLs

The City’s implementation of established TMDLs is regulated by sections of the 2005
NPDES MS4 Permit and by Oregon Administrative Rules (OARs) Division 340-042. This
regulation requires that all discharges of stormwater into water bodies with TMDLs reduce
contaminant loads to a defined numeric standard. TMDLs have been approved for the
Tualatin Subbasin for phosphorous, ammonia, temperature, bacteria and dissolved oxygen.
The Tualatin Subbasin within Lake Oswego includes Ball Creek and Carter Creek, which
drain to Fanno Creek, and then into the Tualatin, and Pecan and Wilson Creeks, which drain
directly to the Tualatin. Oswego Lake also has a TMDL for phosphorus that is included in
the Tualatin Subbasin TMDL..

In September of 2006, TMDLs were approved in the Willamette Basin and includes mercury
for all subbasins. In the Lower Willamette subbasin, TMDLs were approved for Tryon and
Springbrook Creeks for temperature and bacteria, respectively. At this point, these new
TMDLs will be implemented through NPDES permit renewals and TMDL Implementation
Plans. As these permits and plans are developed, management strategies are determined
along with the appropriate actions needed and necessary regulatory follow-up. The
Wasteload Allocations for mercury will not be implemented in permits until they are
established through the completion of Phase II of the mercury TMDL, which is expected in
2011.
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Section 9—Federal and State Regulatory Review
Continued

UICs

The City is required to register all UICs, and to review UICs for compliance with rule
authorization requirements. UICs that do not meet rule authorization requirements must
obtain a permit. While each UIC can be individually permitted, DEQ is encouraging the City
to wait until an area-wide permit is developed. Once DEQ has an area-wide permit program
in place, the City should process this permit.

ESA

Limit 12, Municipal, Residential, Commercial, and Industrial Development and
Redevelopment, applies to the City of Lake Oswego’s Stormwater Management Program.
This limit provides an exception to the take prohibitions on MRCI that NMFES has found to
adequately protect listed fish. NMFS must approve in writing MRCI development
ordinances and standards for this limit to apply. NMFS uses 12 evaluation criteria to decide
whether MRCI development ordinances or plans adequately protect listed fish.

While not required, the criteria NMFES uses to evaluate MRCI development programs
focuses on protection of sensitive lands such as wetlands and stream banks, when
developing adjacent properties and provides good guidance. The City’s sensitive lands and
flood management areas (Sections 50.16 and 50.44 respectively, of the City Code) address
most of the evaluation criteria with the exception of the following NOAA Fisheries

recommendations:

¢ Evaluation Criteria No. 3 - Retain riparian vegetation up to one site potential tree height,
which is defined as the expected height of coniferous trees upon maturity (200 years)

* Evaluation Criteria No. 4 - Require bridges and culverts to meet ODFW’s Oregon
Road/Stream Crossing Restoration Guidelines, Spring 1999, to minimize impacts when
stream crossings can not be avoided.

* Evaluation Criteria No. 5 - Require protection of stream meander patterns and channel
migration zones and the use of bioengineering methods where possible for protection of
stream banks from erosion.

* Evaluation Criteria No. 7 - Require preservation of intermittent streams ability to pass
peak flows.

* Evaluation Criteria No. 8 - Encourage landscaping with native vegetation, reducing lawn
areas and lowering water use.

Evaluation Criteria No. 2 relates directly to stormwater discharges and calls for a plan that
adequately prevents impacts on water quality and quantity, and stream flow impacts in the
watershed. Development activities must “preserve or enhance stream flow patterns so they
are as close as possible to the historic peak flows, base flows, durations, volumes, and
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Section 9—Federal and State Regulatory Review

Continued

velocities.”” NOAA Fisheries recommends controlling the duration of discharge of
developed surface runoff to predeveloped discharge rates. The City’s current stormwater
ordinance (Sections 50.40 and 50.41 of the City Code) does not require the matching of the
duration standard.

From discussions with other jurisdictions and a review of the evaluation criteria, obtaining
an exception from the take provision under Limit 12 requires the review of many ordinances
and programs. This lengthy and complex process could require many changes to City codes,
standards and programs. Not going through this process does not mean that the City would
be found as “taking”’; however, obtaining an exception under this limit would provide the
City immunity.

Metro Code 3.07

City Code does not address Metro Code 3.07 requirements for water resource protection
areas. To come into compliance with this code, the City will need to make the following
changes:

* Create wider buffers for steep slopes adjacent to wetlands.
e Create protections for springs.
*  Prohibit hazardous materials storage in sensitive areas.

* Establish a timeline for map updates when new information is received.
* Evaluate the water quality functions of a site when designating new protection areas.

*  Update maps to conform to Metro’s resource maps or document discrepancies.

City planning staff is currently working on updates to City Code and completing the
activities needed to implement and comply with Metro Code 3.07 requirements.

9.4 Proposed Recommendations
NPDES

* Consistent with the NPDES permit requirements reviewed in the earlier work, the City
should implement ordinances that require the reduction of contaminants from the
discharge of significant redevelopments and require erosion and sediment control
training for construction site operators.

TMDLs

* Consistent with earlier TMDLs, consider adopting policies or code that restrict the use
of products containing phosphorous and ammonia that could likely come into contact
with storm and surface water pathways. For new TMDLs, rely on future permit
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Section 9—Federal and State Regulatory Review
Continued

requirements and implementation plans for further direction on the need to regulate
other parameters as appropriate.

UICs

* Consider policy or code requirements stipulating that documentation of permit approval
must be provided for private developments prior to the City issuing final development
approvals.

ESA

* Discuss internally whether the City should pursue coverage under the 4(d) rule for its
stormwater program.

'!n
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Section |0—Local Codes

Included as part of the Clean Streams planning process is a storm and surface water
regulatory evaluation. The need for the evaluation is driven by a number of factors. First, the
City would like to incorporate innovative concepts, such as LIDA and sustainability
practices, into the City Code. Second, existing City stormwater policies, practices, and
ordinances may not correlate well to one another and may need to be changed. And third,
City staff recognizes that to meet regulations such as the City’s 2005 Phase I NPDES permit,
applicable TMDLs, ESA, and UIC rules may require changes to existing ordinances or the
adoption of new ordinances. These ordinances are needed for the City to comply with
regulatory obligations and ensure that City code has provisions requiring the public to
comply with the same requirements.

This regulatory review examines opportunities to revise, update, or add to City Code in order
to establish a more cohesive set of City surface water management regulations. The result of
this evaluation is a list of recommended changes to codes and policies, or identification of
those that should be reviewed and updated.

0.1 Obijectives

The objectives of this regulatory evaluation include:

¢ Identifying existing City stormwater policies, standards, and ordinances which are
currently not compatible or effective and should be changed; and

* Recommending modifications to existing codes, creation of new ordinances or policies,
or further review of existing codes or policies where needed.

10.2 Approach

This review of existing City surface and stormwater regulations includes the following tasks:
*  Documenting the City’s existing surface and stormwater regulations;

Staff evaluation of City code and policies;

* Research into SWM policies and trends in other communities; and

¢ Develop recommended code changes or other follow-up activities to address problem
areas.

The City Code was reviewed to identify formal regulations, and discussions were held with
City staff to understand the informal or unwritten policies that are used when formal
regulations do not provide the needed guidance. An internal evaluation meeting was held
with City staff to identify areas of conflict or challenge among City code and policies. Staff
also brainstormed new ideas they would like to see incorporated into City policies. Policies in
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Section |0—Local Codes
Continued

other local jurisdictions were also researched to understand trends and common practices
related to surface water management that the City might consider as it pursues updates to its
surface and stormwater regulations.

From this process, a series of findings and conclusions have been noted. Recommendations
include modifications to the existing code, addition of new ordinances, and identification of
policy issues that deserve further consideration, but not necessarily a code revision.

10.3 Internal Evaluation

An initial meeting was held with City staff on December 18, 2006 to review City codes and
policies. The meeting had two objectives: 1) identify existing codes and policies that are
confusing or unclear, or are in conflict with other codes; and 2) brainstorm new policies or
concepts that staff would like incorporated into the City Code. While many topics were
discussed, those that received the greatest interest or have the most potential to impact
stormwater policies are discussed below.

¢ One major challenge staff identified is that stormwater regulations are contained within
the development code, stormwater utility ordinance, building code, and unwritten
policies. Without a central authority for stormwater guidance, staff often has difficulty
providing consistent answers or guidance to the public.

* Staff would like to see clearly established maintenance standards for both public and
private facilities.

e The City’s Stormwater Design Workbook was last updated in 2003, but never officially
adopted by ordinance. The design guidelines are fairly limited and do not address
emerging trends or the wide range of facilities being installed in other communities.
Without official adoption, the City does not have a clear set of guidelines to use when
reviewing stormwater management facilities for development proposals.

¢ Staff also noted that the existing definitions of “minor” and “major” development allows
larger developments to phase their projects so each phase is classified as a “minor”
development, for which stormwater requirements are not as stringent.

In terms of new concepts that staff would like incorporated into the City Code, the primary
focus is on environmentally sensitive design. Staff would like to promote LIDA in
stormwater facility design, limit impervious area, and create a better connection between
surface water management and responsible irrigation practices. Staff also mentioned a desire
to modify the code to allow gray water re-use and/or rainwater harvesting for non-potable
uses (toilet flushing, irrigation, washers, etc). Another significant topic was the development
of programs to encourage streamside stewardship by recognizing neighborhood projects,
increasing public education, providing grants for volunteer projects or creating a stormwater
management ovetlay zone.
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Section |0—Local Codes

Continued

On March 5, 2007, a second City staff meeting was held to follow-up and obtain direction

on several issues:

Written and unwritten policies and their relationship to the City code;

To develop a consensus on the best way to revise or track stormwater related ordinances;

and

Portions of the City code that may deter the use of LIDA.

Results of the meeting are presented in this section as part of the findings and conclusions.

10.4 Existing City Stormwater Regulations

The City of Lake Oswego addresses surface and stormwater management in different

sections of the City Code. Table 10-1 summarizes the existing regulations. The list includes
adopted City Codes, guidance documents (i.e., the Stormwater Design Workbook), and
unwritten, though generally accepted policies used by City staff.

Table 10-1: City of Lake Oswego Existing Stormwater Regulations

Code
Title Summary of Contents
Number

38.06 Utility Fee PL‘II"pOSC of Surface Water Utility and basis for setting
utility fee.
Responsibilities of the Surface Water Ultility; areas of

. jurisdiction (excludes Oswego Lake); requires a
38.24 Surf: Util
urface Water Utility Sutrface Water Master Plan; maintenance levels for

public and private systems.
Identifies penalties for tampering with or damaging

38.26 Violation of Utility Code utility infrastructure; prohibits surface water and sewer
connections.

System Development . .
39 Allows SDCs at rates set by the City Council.
Charges

40 Improvement Procedure Setting up local irnprov§ment districts for Watel.r,
sewer, or surface water infrastructure construction.
Drainage must be handled on lots whenever possible;

42 Streets and Sidewalks include drainage needs when calculating right-of-way
widths; design infrastructure for the 10-year storm.

5016 Sensitive Lands Overlay Identifies sensitive areas; guidelines for delineating

' District stream cortidors.
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Section |0—Local Codes
Continued

Table 10-1: City of Lake Oswego Existing Stormwater Regulations

Code
Title Summary of Contents
Number
Drainage Standard for Lots must be developed to maximize percolated
50.40 Ministerial and Minor runoff, when possible; cannot adversely affect
Development downstream properties.
Drainage Standard for Major Requires trc.iatmt?nt, detention,. and emergency .
50.41 overflows; identifies some design standards; outlines
Development .
maintenance standards.
50.44 Flood Management Areas Identifies restriqi(?ns and additional standards for
development within the 100-year flood boundary.
Types of Development and | Defines development categories. Most applications fall
50.79 Review Criteria for Each into the minor category unless a conditional use
Type of Development permit is required.
Erosion control plan required for developments that
52 Erosion Control disturb more than 500 square feet or less than 500
square feet near a surface water body.
Guidelines for designing stormwater facilities. Facility
N/A Stormwater Design options are fairly limited and some calculation
Workbook methods are outdated. The workbook has not been
officially adopted in ordinance.
Urban Growth Management | Development restricted in flood boundaries and near
Metro Functional Plan; Title 3: stream corridors and major wetlands; City must adopt
Water Quality, Flood consistent standards to protect natural resources.
3.07.310-370 .
Management, and Fish and
Wildlife Conservation
Review staff has a general policy of directing people to
utilize the Stormwater Design Workbook for
Unwritten guidance. There are a number of other unwritten

policies that staff acknowledges exist and need to be
documented.

10.5 Findings and Conclusions

The findings and conclusions provided here are based on the full evaluation of the City’s

existing storm and surface water policies and codes, and research on policies and trends in

other communities.
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Section |0—Local Codes

Continued

Examining policies and trends in other communities can provide insight into new, better, or
innovative ways of managing storm and surface water. Learning how others in similar
situations have dealt with the same challenges can help orient the City’s efforts in a particular
direction, increase efficiency and effectiveness, save money and better protect against
liability. Research on other jurisdictions included the cities of Gresham and Portland; Clark,
Clackamas and King Counties; and Clean Water Services.

Findings and conclusions are provided in the areas of:
*  Stormwater Ordinance

*  Maintenance

¢ Stormwater Management Design Standards

¢ Development Review Standards

¢ Policy Documentation

* Sustainability

¢ Low Impact Development

¢ Phosphorous Removal Standard

* Legal Authority

¢ Other Policy Considerations

Stormwater Ordinance

At the internal evaluation meeting City staff expressed a desire to consolidate stormwater
information in the existing code and expand the information to cover a wider range of
issues. Many communities have adopted, or are in the process of developing, comprehensive
stormwater management ordinances. In some cases, this is the result of NPDES permit
requirements. In other cases, it is in response to increasing development and the need for
clear design and maintenance standards.

For example, the City of Gresham has an extensive grading and drainage ordinance within
their larger development code. The ordinance includes requirements for plan and report
submittal, erosion control measures and stormwater quality design. A separate section of the
public utilities ordinance also covers stormwater infrastructure design, including the physical
requirements (material, locations, capacity, slopes, cover, etc) for manholes, pipes, culverts,
bridges and outfalls.

Similarly, the City of Portland addresses stormwater in two major areas of their ordinance.
Title 10 covers Erosion and Sediment Control and Title 17 covers Public Improvements
including drainage and water quality standards for new development and stormwater
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Section |0—Local Codes
Continued

discharges related to the NPDES permit. Private improvements are generally covered
through Building Code and the LLand Use Code

At the second internal meeting on March 5%, staff discussed whether it made more sense to
consolidate the stormwater related ordinances or to create a reference guide that lists the
ordinances and where to find them. Staff agreed that consolidating ordinances in a separate
section of the LOC seems consistent with existing City direction, would make application of
the code more helpful from a user standpoint and would simplify administration.
Consolidation would also reveal conflicts in the code. The code sections that would be
consolidated are included in Chapters 38, 42 and 50. Drainage requirements in the Building
Code would not be included, as local amendments to state codes are not favored by the
Building Department. Each code section should be reviewed individually to determine
whether it should be moved to a consolidated location. For example, 50.16 Sensitive Lands
Overlay would not be moved as its scope is beyond stormwater issues. When codes cannot
be moved it would be helpful to provide cross references or a master list.

Maintenance

The City Code has limited information concerning maintenance of stormwater
infrastructure. The Utility Code (Section 38.24.520) specifies that the level of maintenance of
surface water facilities shall be “established by the current adopted Surface Water
Management Plan (1992), monitored for effectiveness, and adjusted as necessary”.
According to the City, the current level of facility maintenance is at levels prescribed by the
City’s current Municipal Separate Storm Sewer System Stormwater Management Plan (MS4
SWMP). The Utility Code also requires privately owned catch basins and pollution control
manholes to be maintained at the same frequency as publicly owned facilities. The City’s
Drainage Standards (Section 50.41.030) specifies that all retention/detention areas be
maintained in such a way that they do not become a nuisance. Section 50.41.030 provides a
short list of nuisance conditions. The standards do not identify criteria that should be met to
ensure that the facilities are maintained in good working order. The Utility ordinance does
not give the City specific authority to inspect private facilities or enforce maintenance
standards.

The cities of Portland and Gresham, along with Clackamas County, specifically address
private stormwater facility maintenance requirements, inspection of facilities and
enforcement in their stormwater management ordinances and administrative rules. In the
case of Portland and Gresham, additional guidance on the development of maintenance
plans is provided in associated manuals. These cities also require Operations and
Maintenance plans for both public and private facilities, although Gresham’s policy is that
most facilities will remain private and in that case, a maintenance agreement recorded with
Multnomah County will be required between the City and the facility owner. Clackamas

96 City of Lake Oswego Clean Streams Plan

otak
\\Otaktree\OTAK\VAN\VANAEO1_PROJ\PROJECT\13700\13747\Reports\Clean Streams Plan\Final report\LLO CSP_092808.doc



Section |0—Local Codes

Continued

County and the City of Portland do not require maintenance agreements, although Portland
does require that a “Form O&M” be recorded with the County identifying owner and site
information, financial method used to cover future operation and maintenance and parties
responsible for inspecting and maintaining the facility. For all three agencies, documentation
of private facility maintenance activities is required by either code or manual.

Stormwater Management Design Standards

The City’s 2003 Stormwater Design Workbook includes a limited list of BMPs and does not
include many facility designs that are increasingly popular in the Metro area. In addition,
because the workbook has not been officially adopted by ordinance, it does not give the
Development Community clear standards, nor City plan reviewers a mechanism to directly
enforce the design standards for new development.

Other local communities streamline establishment of standards by adopting a stormwater
design manual developed by another jurisdiction and making minor modifications to reflect
local needs. This method has proven effective in many areas of Western Washington. For
example, Clark County and many communities in Washington adopted the Washington State
Department of Ecology’s Stormwater Management Manual for Western Washington with
individual changes and modifications identified in the adoption ordinance.

In Oregon, Portland’s BES has a stormwater management manual which outlines design
standards for water quality, conveyance and flow control facilities. Like many other
communities, Gresham’s grading and drainage ordinance references a separate manual with
detailed stormwater facility design requirements. Clean Water Services (CWS) has a set of
design standards that are widely used and referenced by communities throughout the Metro
area. The standards include a limited list of BMPs and relies on a six-month storm for facility
sizing. CWS is in the process of updating their design and construction standards. Clackamas
County’s Water Environment Services (WES) recently completed their Surface Water
Management Program Master Plan and is in the process of developing a set of guiding
principles related to surface water management. The WES rules and regulations were last
updated in 2002 and reference the CWS design standards for stormwater facility design.

In terms of application, manuals that are more prescriptive, such as the City of Portland’s,
provides more detail and are considered more user-friendly because they are easier to use.
Manuals that are less prescriptive leave designers and reviewers with more discretion and
room for flexibility but do not provide a consistent approach to BMP selection and design,
and can be perceived as more difficult to use.

Development Review Standards

The adoption of a stormwater design manual would ease some of the challenges associated
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with the review of development proposals and help plan reviewers apply requirements
consistently between projects. The design manual should include language that allows
flexibility when needed to allow innovative or new techniques. In addition, significant
stormwater impacts from new development may not be receiving a detailed review.
According to current definitions of major and minor development, many proposed
developments can be phased so they fall into the minor development category. Only major
developments receive full stormwater review. Many stormwater design manuals identify the
addition of 5,000 square feet of impervious area as the threshold where stormwater impacts
may be significant. Consistent with the City’s stormwater discharge policy, standards could
also be established for placement of stormwater outfalls so that stream banks are protected
from erosion by stormwater discharges.

Policy Documentation

Based on the meeting of March 5, 2007, the City suggested that the best approach to written
and unwritten surface water policies is to compile the written ones, document the unwritten
ones, and make sure that all include the supporting code references.

Sustainability

Sustainability is an area that staff is interested in exploring to further reduce environmental
degradation from stormwater runoff. The idea behind sustainable development is to take a
systems approach to reconciling development projects with the regenerative capacity of the
natural environment. In terms of surface water management, the City has expressed interest
in a number of actions that align with this approach such as applying low impact
development principles to new and redevelopment, encouraging environmentally friendly
businesses through recognition incentives, encouraging and promoting streamside
stewardship, and allowing gray water re-use and/or rainwater harvesting. These four topics
are covered in more detail in subsequent headings within this findings and conclusions
section.

Low Impact Development Approach

Low Impact Development Approaches (LIDA) are a relatively new methodology to
developing land and managing stormwater runoff. The goal is to mimic predevelopment
hydrology by using design practices and techniques that capture, filter, store, evaporate and
infiltrate runoff close to its source. In doing so, LIDA reduces reliance on pipes, ponds and
drywells. LIDA practices can be applied to areas of residential, commercial, industrial and
municipal development, though the specific techniques used will vary based on individual
site conditions.

At the internal evaluation meeting, City staff expressed great interest in incorporating LIDA
standards into the City Code. Encouraging LIDA practices at the City-wide level may require
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revisions to sections of the development code. Street design standards, lot coverage and
setbacks are all areas where LIDA principles can be applied. LIDA guidelines can be
incorporated into the surface water policies by adding LIDA techniques and standards into a
new or updated stormwater design manual. Given the development/redevelopment patterns
in the City, it is likely that some LIDA techniques will fit better than others and it may be
possible to tailor some LIDA measures to work well in retrofit situations.

In Washington, King County is viewed as a leader in stormwater design standards and its
design manual includes guidelines for modeling LIDA techniques, but does not include
LIDA facility designs. Instead, developers in King County reference the Puget Sound Action
Team’s guidance documents related to LIDA. CWS is in the process of updating their design
standards to include sections on LIDA. The City of Portland and others cover some LIDA
facility designs (swales, infiltrative planter strips, etc.) in conventional stormwater design
standards. Other agencies in the Pacific Northwest are promoting LIDA site designs and
experimenting with LIDA technologies. However, very few have written site design
principles into their zoning or development ordinance.

Phosphorus Removal Standard

Phosphorous control is a TMDL requirement for the Tualatin River and Oswego Lake and
is a primary stormwater management interest for the City. The City’s Stormwater Design
Workbook requires stormwater quality facilities to be ““...designed to remove 65 percent of
the phosphorus from 100 percent of the newly constructed impervious surface”. The City
requires the engineer to certify that the stormwater facilities have been designed to meet the
removal standard. However, of the four stormwater treatment facilities detailed in the City’s
design workbook, only one treatment option (StormFilter) is listed with a phosphorus
removal rate that meets the standard. As written, the standard is challenging to measure and
enforce. While other communities also use the 65 percent removal threshold, many identify a
list of approved treatment BMPs that have been shown to maximize phosphorus removal.
Clean Water Services’ update to its design manual includes an expanded discussion on
phosphorous removal. The new manual lists specific BMPs for phosphorus control
including vegetated swales, extended dry basins and constructed wetlands. This approach
provides clearer direction to developers and if used by the City, would give it a way to ensure
the intent of the phosphorus removal standard is being met.

Legal Authority

The earlier regulatory stormwater program evaluation included a recommendation to review
and update legal authorities to put the City’s environmental policies and practices into
ordinances consistent with the MS4 permit, TMDLs, UICs, ESA and Metro Codes. Findings
and conclusions under each of these topics discuss identified deficiencies where found. LOC
Chapters 38 (Utility Code), 50 (Community Development Code), and 52 (Erosion Control)
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all appear to provide levels of legal authority sufficient to implement programs outlined in
the City’s MS4 SWMP, but warrants a more detailed examination of the need for more
specific authority.

Chapter 38 Utility Code, Article 38.04 — City Authority, specifies exclusive control of public
utility systems and services by the City and requires City authorization for installations,
connections, discharges into the system, provision of services, tampering or other
interferences with any part of the system. Article 38.24 - Surface Water Ultility, stipulates the
powers and duties of the Utility as planning, designing, constructing, maintaining,
administering and operating all City surface water conveyances and facilities, the regulations
for its control, as well as establishing public and private facility design and construction
standards and specifies the City Manager as the administrator of the program. This article
also requires privately owned catch basins and pollution control manholes that drain to the
public system to be maintained and cleaned on a certain frequency by responsible parties.
Article 38.26 — Violations, specifies six sections that address waste, damage, tampering,
prohibited connections, disposal and conduct. In this case, enforcement of private facility
maintenance suggests inspections would be required on private property to verify
compliance, yet the code does not give the City explicit authority to require these
inspections, require access easements from property owners needed for such inspections or
cite lack of maintenance as a specific violation. That said, exclusive control is a term that is
somewhat vague but could be construed as covering these issues depending on its
interpretation.

Chapter 50 Development Code, applies to the development of real property within the City.
Article 50.01 — Title, Purpose and Authority, stipulates the City Manager as having authority
to interpret, implement and enforce the requirements of the chapter subject to review by
higher authority of the hearing body or City Council pursuant to chapter requirements. It
further specifies the City Manager may adopt administrative rules to aid in implementing the
chapter. Article 50.04 — Rules of Interpretation, allows the City Manager to develop
regulations and procedures to aid in implementation and interpretation of the provisions of
the chapter and delegation of authority. Article 50.90 — Enforcement of Permits and
Penalties specifies that a violation of any provision of the chapter is a civil violation and shall
be enforced pursuant to City Code. Articles 50.40 and 50.41 — Drainage Standards, require
all detention and retention areas be properly maintained by their owners, such that they do
not become nuisances. While this Chapter establishes broad authority, it is not explicit in its
scope. Similar to the Utility Code, the Development Code sets maintenance standards yet
does not give the City explicit authority to require inspections to enforce those standards for
private facilities, or require access easements from property owners needed for such
inspections. On the other hand, the Development Code is clear that lack of required
maintenance is a violation.
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Chapter 52 Erosion Control, does not include a specific article on authority; however,
throughout the chapter’s articles the City Manager is given authority to make determinations
and issue directions and approvals. Article 52.04 — Erosion Control Plan speaks to
compliance with approved erosion control plans and correction of ineffective methods as
determined by site inspection. Article 52.06 — Violations, specifies penalties including
violation of any provision of the chapter to be a civil violation and clear consequences such
as stop work orders, denials of occupancy and others. In this case, it appears that the chapter
sufficiently addresses the necessary authority to implement and enforce it.

Broad legal authority has the benefit of being open to interpretation and can provide
flexibility in meeting code requirements that allows creative and innovative approaches. On
the other hand, flexibility can allow inequitable application and can result in challenges if an
applicant feels they have been held to a different standard than others. In contrast, more
explicitly defined or specific authority provides clearer expectations for regulators and the
regulated community, more consistent application of code, and can be viewed as reflecting a
higher level of commitment to protecting and promoting the community’s interests.

A key part of any City ordinance is enforcement, and without an identified penalty or
consequence, the regulated community may choose to ignore written ordinances when the
standards are perceived as difficult or inconvenient to implement. With clear penalties, there
is more incentive to find creative solutions that meet the intent of the City Code. The City’s
enforcement of surface water policies seems consistent with other code enforcement
measures. As new ordinances are created or existing ordinances are updated, it is important
that the consequences associated with non-compliance are reviewed and updated as
necessary.

Other Policy Considerations

Several other elements of the City’s stormwater policies were identified for further review
during the evaluation. The areas listed below are those in which the City may want to do
additional research or where comprehensive guidelines (as opposed to solely surface water
policies) may be needed. In some cases, the ideas may be better implemented through new
City programs or modifications to department activities, but they do not require an update
or addition to the City Code.

* Environmentally Friendly Businesses — Encouraging environmentally sensitive
businesses should be an area of focus for the City’s sustainability manager or a volunteer
group rather than a modification to City Code. Other Cities have developed programs to
identify environmentally considerate businesses with logo stickers in business windows
similar to the “Energy Star” program for appliances.
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¢ Streamside Stewardship — Encouraging and promoting stewardship of streamside
properties through removal of invasive vegetation and planting of riparian species should
be a public education or volunteer group focus rather than a City ordinance. Ideas
include providing grants for volunteer planting projects, giving awards to recognize
stewardship efforts, or implementing a volunteer “habitat watch” program where
residents count fish and wildlife species present in and around their local stream (See
Section 6 for a proposed program to promote stream stewardship).

*  Grey Water Re-Use and/or Rainwater Hatrvesting — This is an area of increasing interest
among the green building community. However, few communities have developed
ordinances allowing re-use or modified plumbing codes to allow rainwater harvesting for
non-potable uses. Additional research and discussion is needed before making changes
to the City Code. If this is an area of strong interest in Lake Oswego City staff should
visit rainwater re-use sites in the Portland area and attend educational seminars to learn
more about this emerging technology.

10.6 Proposed Recommendations

This evaluation of the City of Lake Oswego’s storm and surface water regulations was based
on earlier work that focused on federal and state regulatory requirements, current work that
included an internal review by City staff members, a review of common policy and practices
in other local jurisdictions and a review of Metro regulations. The evaluation revealed
opportunities for the City to update or create policy or code in order to meet regulatory
requirements or integrate desired changes. The following are proposed recommendations to
update the City’s policies or Code.

Stormwater Ordinance

The City of Lake Oswego should adopt an updated stormwater ordinance with sections
covering legal authority, development standards, plan submittal, illicit discharge and
maintenance requitements. The new ordinance would replace and/or expand stormwater
related requirements in Code Sections 38, 42 and 50. Sample ordinances are available from a
number of sources, such as the Center for Watershed Protection. Ordinances from other
local jurisdictions could also be modified to meet the City’s needs. If there are sections that
can not or should not be pulled from existing code, then a comprehensive listing of all
stormwater related requirements should be developed to provide a single reference
document for the regulated community and staff.

Maintenance Manual and Ordinance

Consistent with both NPDES permit requirements and the findings from the internal
review, the City should develop a stormwater facility maintenance manual along with a
maintenance ordinance for private facilities. The maintenance manual should outline
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maintenance requirements for maintaining catch basins, ponds, ditches and other elements
of stormwater infrastructure to keep them functioning in good working order. The manual
would improve consistency of maintenance practices and provide improved infrastructure
maintenance procedures.

If not included in an updated comprehensive stormwater ordinance, an updated maintenance
ordinance is needed to outline private facility maintenance requirements, require compliance
with an Operations and Maintenance Plan developed with guidance from the maintenance
manual, require proof of long-term maintenance agreements, and grant the City the authority
to access and inspect private facilities and enforce (through penalties and fines) maintenance
standards.

Stormwater Design Manual

* Adopt an updated stormwater design manual by modifying an existing manual from
another local jurisdiction to best meet the City’s goals and objectives for new
development and redevelopment and compliance with the City’s NPDES permit
requirements. The City should replace its workbook with an updated design manual
including sections that cover:

o Thresholds triggering stormwater management measures;

o Design standards for flow control (or water quantity) facilities;
o Design standards for water quality treatment facilities;

o Erosion and sediment control measutres; and

o Plan and design report submittal requirements.

o LIDA

e An updated manual could also include discussions of source control measures and
maintenance standards.

Major and Minor Development Classifications

* Review the classifications for minor and major development and update as necessary to
ensure that developments with significant stormwater impact (5,000 square feet or more
of new impervious surface) receive full development review.

Policy Documentation

*  Gather existing written policies, document unwritten policies and ensure that all policies
appropriately reference the supporting City code. Store policies in a central location that
is accessible to staff.
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Low Impact Development Approaches

* Incorporate LIDA practices into the stormwater facility design manual and review
development code to identify modifications needed to encourage LIDA practices.
Encouraging LIDA standards may require modifications to the zoning code to allow
decreased setbacks and the creation of new overlay areas to encourage cluster
development. Note: Policy change of this type has implications far beyond surface water
management and warrants a more detailed review.

Phosphorous Removal Standard
* Update the phosphorus removal standard to include a list of water quality treatment
BMPs that are presumed to meet the 65 percent removal threshold.

Legal Authority

e As ordinances are created or updated, review the enforcement mechanisms to ensure the
City has the explicit authority to conduct needed activities or to require compliance with
desired guidelines.

@D
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System maintenance is an important component of a successful surface water management
program. Surface water and stormwater facilities require regular inspection, cleaning and
repair to ensure they function as intended. Roads also contribute runoff to the City’s
stormwater system and require cleaning to reduce the impacts of contaminated runoff and
particulates to stormwater facilities and receiving waters.

The City’s 2005 MS4 NPDES permit requires the City to reduce contaminant discharges
from its MS4 by implementing maintenance activities and a maintenance schedule for
structural controls, practices, and procedures for operating and maintaining public streets.

I'1.1  Existing Program

Resources

The City uses a shared pool of equipment and eight maintenance staff to manage street and
stormwater system maintenance. On average, two full time equivalents of staff resources are
devoted to annual stormwater maintenance activities exclusive of street sweeping. These
resources are supplemented as needed by temporary seasonal help to meet workload
demands.

Maintenance Standards

The City currently has no formalized Operations and Maintenance Manual and the City
Code has limited regulations on maintenance standards for stormwater infrastructure.
Section 50.41.030 of the code specifies that all retention/detention areas be maintained such
that they do not become a nuisance. This section also provides a short list of nuisance
conditions. The code does not identify criteria that should be met in order to ensure that the
facilities are maintained in good working order. Recommendations from a regulatory review
conducted in early 2007 include the development of a stormwater facility maintenance
manual that outlines requirements for maintaining catch basins, ponds, ditches, and other
elements of stormwater infrastructure to keep them functioning in good working order,
improve consistency of maintenance practices and provide improved infrastructure
maintenance procedures.

Current Maintenance Activity Levels

The City is currently revising the frequency of stormwater facility maintenance to meet levels
prescribed in the Interim Evaluation Report submitted to the Oregon Department of
Environmental Quality (DEQ) in May 2006. This document was prepared as a requirement
of the City’s 2006 MS4 permit. Maintenance activities for structural and source components,
including inspection, cleaning, and repair, are summarized in Table 11-1. The frequencies
shown are targeted for full implementation by 2009.
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Table 11-1: City Maintenance Activities
(Required by the 2005 MS4 NDPES Permit)
Component Maintenance Frequency Performance Indicator

Conveyance System (storm drainage
lines, culverts, ditches, swales, inlet
structures including catch basins
without sumps, and trash racks)

Inspection, cleaning, and repair
performed as necessary to maintain
the form and function of the BMP.

Components are free of silt and
sediment.

Catch Basins with Sumps

Cleaning when sediment volume in
the sump is equal to or greater than 60
percent of the total sump volume.

Volume of sediment in the sump.

Street Sweeping

Curbed arterials 17 times per year;
curbed residential streets four times
per year.

No practical indicators have been
identified at this time.

Structural Water Quality Control
Facilities (pollution control manholes,
detention ponds, sedimentation
ponds, and detention tanks)

Inspected at least annually, and
cleaned on an as-needed basis.

Detention ponds, tanks and basins:
sediment depth, intact and properly
working control structures, and outfalls
must be free from channelization and
erosion. Sedimentation and pollution
control manholes: No sign of
resuspension of sediments and volume
of sediment in sump.

The City’s NPDES permit is renewed approximately every five years. Changes to
performance indicators are likely with the implementation of new permits. These revisions

will be incorporated into the City’s program.

Monitoring of Maintenance Activities

The proposed frequency levels shown in Table 11-1 will be monitored and adjusted as
needed. Over the course of the MS4 NPDES permit term, the City will be gathering and
reviewing data from these activities to determine if the maintenance program continues to

meet the permit requirements for contaminant reduction. The level of implementation of

activities will be revised using adaptive management procedures defined in the permit to

more effectively meet requirements and better utilize City resources.

The Interim Evaluation Report proposed the following activities to be performed over the

permit term for each maintenance activity listed in Table 11-1:
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¢ Identify Data Needs: Establish data to be collected for implementation of adaptive
management when performing maintenance/inspection activities. Data to be collected
includes verification of ownership for facilities currently identified as public.

¢ Database Development: Create or modify a database for storing and allowing effective
evaluation of the needed data.

¢ Data Collection: Perform maintenance activities at the level indicated above. Data
identified through data needs analysis, review and evaluation will be recorded and stored
in the database.

¢ Data Review and Evaluation: Review the data collected and compare it to the most
recent peer-reviewed literature. Use this information to revise the data collection needs
and/or level of implementation of the current activity.

1.2 Current Maintenance Concerns

The City’s Director of Maintenance and the Street and Surface Water Superintendent have
identified several maintenance issues of concern that are outlined below.

Solids Disposal

The City uses a dewatering facility at the City’s maintenance shops for material from the
street sweepers and catch basins. This facility decants the liquid portion to the sanitary sewer,
and solids must dry prior to disposal at an off-site low-risk waste facility. With increased
sweeping, the City is finding that they do not have enough space to process their current
solids volume. The City would prefer to use a regional dewatering and disposal facility;
however, the only existing option is a regional facility at the north end of the metro-area.
This facility is not convenient or cost effective as it is too far away and requires a three-hour
roundtrip. Until a more convenient facility becomes available for solids disposal, the only
other option is to reduce solids collection.

Alternatives for Ice Removal

A common practice for snow and ice removal is to sand streets. Removal of sand is through
sweeping, which does not pick up all that is applied and is a task that generates high volumes
of solids needing disposal. The City would like to explore other options that reduce or
eliminate sanding and provide a high water quality benefit such as anti-icing applications and
equipment.

Accessibility of Stormwater Facilities

The City owns stormwater detention ponds that cannot be cleaned due to lack of access or
improper design. Identifying these facilities and providing solutions has been added to the
capital improvement programs list in the Clean Streams Plan (See Section 6).
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Conceptual Backbone Drainage System

The City does not have much of a developed stormwater system due to its topography,
which also constrains the ability of maintenance crews to permanently fix problem areas.
Because of this situation, maintenance staff spend a disproportionate amount of time and
energy on recurring problems. The City would like to address this issue by developing a CIP
plan for a Citywide backbone system that could be implemented as new roads are built or
replaced.

Contracting

A proactive approach to managing problem areas and recently implemented operational
changes have resulted in greater efficiencies and reduced customer complaints, which has
eased demand on staff. However, additional efficiencies may be gained through contracting
elements of routine maintenance such as catch basin cleaning. Contracting with another
municipality is easier for the City because it can be handled through an inter-governmental
agreement rather than negotiating a contract with a private service. By contracting routine
catch basin cleaning, management anticipates that existing staff and seasonal help would be
adequate to meet stormwater system maintenance obligations.

1.3 Recommendations

Recommendations for improvements to the City’s Stormwater Facilities Maintenance
Program to help it meet NPDES compliance requirements, address current staff concerns
and program needs are outlined below and include:

*  Maintenance Manual

* Ice Removal Alternatives

*  Access to Facilities

¢ Conceptual Backbone Drainage System
e Contracting Services

¢ Changes to Maintenance Practices or Frequencies

Maintenance Manual

Consistent with an eatlier recommendation from an evaluation of the City’s storm and
surface water regulations, the City should develop a stormwater facility manual. Rather than
creating its own, the City may want to consider consulting Gresham’s recently completed
Stormwater Operations Maintenance Manual or researching other manuals to see if one
could be tailored to meet the City’s needs.
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De-Icing Alternatives

Several jurisdictions have opted to shift to chemical de-icing as a way to reduce sanding due
to the difficulty in retrieval, particulate impacts to the stormwater system and receiving
waters and the associated costs for sweeping. Gresham has contracted with Multnomah
County for application of CMA to certain streets and reports indicate toxicity is lower than
NaCl for certain fish and plants. The City of Salem also has information on de-icing
equipment. The City should consult these programs to see if chemical de-icing would help
the City provide greater water quality benefits than current practices.

Contracting

Gresham, Milwaukie, and Wilsonville have all found it cost-effective to use contractors for
street sweeping or ditch maintenance. To ease workload demands and make the best use of
existing staff resources, the City may consider contracting out catch basin cleaning to
another jurisdiction. The City can check with neighboring jurisdictions to see if this service is
available and whether this alternative is more cost effective than providing the service in-

house.
...cleor choices
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Section 12—Sustainability and Stormwater BMPs

As part of the Clean Streams effort, a sustainability ranking system was developed. This
ranking system provides a method for the City to evaluate BMPs, either used today or in the
future based on their “level of sustainability”. The ranking system developed for the Clean
Streams Plan incorporates the established principles of sustainability based on the City’s
current policy. Each BMP can be ranked according to these principles to see how it falls
within the City’s sustainability goals. The ranking system is summarized in a BMP
Sustainability matrix (see Figure 12-1), which creates an easy summary of how a system may
or may not meet sustainability criteria. This matrix can be used to evaluate the
“sustainability”” of a particular BMP, which can be used as part of a selection process for
determining the most effective BMP for a particular situation or project.

This system is not definitive, but is intended as a guide to assist staff in making BMP
decisions. This matrix is flexible and should be revised as more information on the benefits
of sustainability become available.

2.1 Sustainability Ranking System

The development of the ranking system involved an evaluation of the City Stormwater
Principles, and a definition of the goals for stormwater BMPs. The City’s sustainability
initiatives make an effort to balance economic, environmental, and societal factors for the
long-term benefit of the community, region and planet. The City developed five guiding
principles to provide the basis for effective decisions. These are shown in Table 12-1.

Table 12-1: Sustainability Principles

PRINCIPLE 1: Conservation of ecosystems

PRINCIPLE 2: Reduction of the use and emission of toxic minerals, heavy
metals, fossil fuels, and synthetic materials

PRINCIPLE 3: Prevention and reduction of waste

PRINCIPLE 4: Efficient use of resources

PRINCIPLE 5: Support for sustainable businesses

These five guiding principles were used in developing the goals for Sustainable Stormwater
BMPs. By incorporating at a minimum one principle per goal, a list of eight goals was
developed. The goals include the following:

Minimize Ecosystem Impacts: To be considered a sustainable stormwater BMP, the facility
will need to minimize its ecological footprint. This can include both the physical space the
BMP consumes, if the BMP provides an ecological benefit (e.g., constructed wetlands), and
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Section 12—Sustainability and Stormwater BMPs
Continued

the actual ‘ecological footprint” consumed by the production of the facility (e.g., resources
utilized, land farmed or logged, etc.). This goal meets Principle 1.

Ensure BMP Quality: The reliability and longevity of a BMP is a component of the “cradle
to grave cycle” and speaks about its level of sustainability. This goal meets Principle 3 and
Principle 4.

Maintain BMPs Effectively: The sustainable maintenance of a BMP defines its level of
maintenance, the frequency of maintenance and the materials needed to maintain it. This
goal meets Principle 4.

Use Sustainable, Inert, and Non-toxic Materials: The material type for the BMP is a direct
criterion for sustainability. Sustainable materials include those that are recycled (percent of
recycling can be defined), renewable (products that are easily renewable such as bamboo,
hay, etc.), or produced locally (decreases the amount of transportation energy required for
the product). There are various certification processes which attempt to define a sustainable
product or material that may be appropriate and meet the values of the City of Lake
Oswego. This goal meets Principle 2.

Minimize Energy Usage: The production, installation and long-term use of the BMP should

minimize energy consumption. This goal meets Principle 3 and Principle 4.

Reduce Waste: The production of waste is an important consideration in utilizing
sustainable practices. For a stormwater BMP to be considered sustainable, it should be
produced, constructed and disposed of with minimal waste. This goal meets Principle 3.

Maintain Cost Efficiency: The dollar value of the BMP is an indicator of its usefulness when
compared to effectiveness, measured as contaminant level reduction. This goal meets
Principle 4.

Select Sustainable Businesses: Selection of stormwater BMPs manufactured or constructed
by businesses which are engaged themselves in sustainability encourages the growth of
sustainability in the community. This goal meets Principle 5.

A ranking system was developed using the goals as the criteria and a system between one to
three raindrops (#’s, with 1 being poor and 3 being good) has been developed. The ranking
criteria developed for each goal is shown in Table 12-2.
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Stormwater Plan Goals

Section |12—Sustainability and Stormwater BMPs

Continued

Table 12-2: Ranking Criteria for the BMP Sustainability Matrix

Water Quality Treatment Effectiveness

?

¢

¢
()

(YY)

o0
(YY)

6é0

City of Lake

Information is site specific or is not currently available.
Does not provide water quality treatment.

Provides some water quality treatment benefits.

Compared to other BMPs, is known to be effective in removing urban stormwater contaminants.

Research shows this to be one of the best treatment options for urban stormwater contaminants.

Flood Control

Information is site specific or is not currently available.
Does not provide flood control.

Provides some flood control benefits.
Compared to other BMPs, is known to be effective in providing flood control.

Sole purpose is to provide flood control.

Effective Impervious Area (EIA) Reduction

Information is site specific or is not currently available.

Provides no EIA reduction.

Provides 75 percent to 100 percent reduction in EIA.
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Section |12—Sustainability and Stormwater BMPs
Continued

Table 12-2: Ranking Criteria for the BMP Sustainability Matrix

Reduction of TMDL Listed Contaminants

? Information is site specific or is not currently available.
O Is not known to reduce local TMDL listed contaminants.
¢ Provides some treatment for local TMDL listed contaminants.
o0 Compared to other BMPs, is known to be effective in removing local TMDL listed contaminants.
(YY) Research shows this to be one of the best treatment options for treating local TMDL listed contaminants.

Minimize Ecosystem Impacts

Minimum Construction Disturbance

? Information is site specific or is not currently available.
o) Significant site disturbance.

Moderately significant site disturbance.
o6 Construction disturbance.

(YY) Minimum site disturbance, relatively no impacts to ecosystem.

Future Maintenance Disturbance

NA Not Applicable.
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Section |12—Sustainability and Stormwater BMPs

Continued

? Information is site specific or is not currently available.
o) Anticipate significant site disturbance to maintain facility.

Moderate site disturbance.
o6 No anticipated site disturbance except for accessing site.

(YY) No site disturbance necessaty to maintain.

Existing Ecosystem Disturbance
? Information is site specific or is not currently available.
The existing site for the location of the BMP is considered a productive ecosystem (plantings, water features, etc.). For the

construction of the BMP, an area exceeding 300 square feet is impacted and downgraded to a manmade infrastructure such as
¢ pavement, gravel, or a structute.

The existing site for the location of the BMP is considered a productive ecosystem (plantings, water features, etc). For the
¢ construction of the BMP, an area <=300 square feet is impacted and downgraded to a manmade infrastructure such as
pavement, gravel, or a structure.

The existing area is not considered a productive ecosystem and the BMP enhances the potential viability of the area equal to or

o4 less than 300 square feet.
PP The existing area is not considered a productive ecosystem and the BMP enhances the potential viability of the area exceeding
300 square feet.
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Section |12—Sustainability and Stormwater BMPs
Continued

Ensure BMP Quality

Reliability
2 Information is site specific or is not currently available
5 BMP will not function or may cause potential hazards (flooding) without frequent maintenance (every month or greater).
¢ BMP will operate but may not operate properly without frequent maintenance (every month or greater).
o0 BMP will operate properly with minimal maintenance (frequency once or twice a year).
(YY) BMP will function propetly without its scheduled maintenance.
Durability
NA Not Applicable.
? Information is site specific or is not currently available.
¢ Considered to be a short-term BMP requiring complete replacement at regular intervals of a frequency of two years or less.
¢ Has a relatively short life expectancy of less than two years.
oé Life expectancy is expected to be between two to 10 yeats.
(YY) Has a relatively long life expectancy of 10 years or more.
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Maintain BMPs Effectively

Ease of Maintenance

NA

(Y]

ééo

Frequency of Maintenance
NA

?
¢
¢
oé
YY)

Section |12—Sustainability and Stormwater BMPs

Continued

Not Applicable.

Information is site specific or is not currently available.

BMP requires an outside certified contractor for maintenance; or requires the use of priority parts, special training, or priority
equipment.
Maintenance for BMP is not considered difficult (special training or physically challenging), can be completed in-house, and does

not require priority parts, special training, or priority equipment.

BMP is considered 'nearly maintenance free' and does not require any equipment to maintain.

Not Applicable.

Information is site specific or is not currently available.
High frequency of maintenance -- weekly.

High frequency of maintenance -- monthly.

BMP requires once or twice a year maintenance.

BMP is considered low maintenance and does not require maintenance more than once every 2 years.

Need for Chemicals to Maintain

NA

?

City of Lake

Oswego

Not Applicable.

Information is site specific or is not currently available.
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Section |12—Sustainability and Stormwater BMPs
Continued

BMP requires the extensive use (> 12 oz) of chemicals (solvents, oils, or other chemicals) on a frequent basis (monthly or more

¢ .
frequent) for maintenance.
N Requires either an extensive use (>12 oz) or on a frequent basis (monthly or more frequent) use of chemicals (solvents, oils, or
othet chemicals) for maintenance.
'Y Requires a non-extensive use of solvents, oils, or other chemicals for maintenance.
YY) Requites no chemicals for maintenance.

Use of Sustainable, Inert, Nontoxic Materials

Sustainable Materials (Recycled, Renewable, Local, or Certified)

NA Not Applicable.
? Information is site specific or is not currently available.
¢ BMP is not constructed of materials considered sustainable.
¢ The BMP is constructed of materials that are considered non-sustainable but are considered nontoxic or inert as an end product.

A portion of the BMP is made from sustainable materials which ate recycled, renewable, local, or certified as sustainable from a

¢4 3rd Party.

(1YY} BMP is made from sustainable materials which are recycled, renewable, local, or certified as sustainable from a 3rd Party.

Minimize Use of Fossil Fuels and Synthetic Materials

NA Not Applicable.
? Information is site specific or is not currently available.
¢ The BMP is constructed of materials from fossil fuels and/or synthetic materials.
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Section |12—Sustainability and Stormwater BMPs

Continued

¢ The BMP is partially constructed of matetials from fossil fuels and/or synthetic matetials.
PN The BMP is not constructed of materials from fossil fuels or synthetic materials but are likely to have used fossil fuels for
production, packaging, and transportation.
o6 The BMP is not constructed of materials from fossil fuels or synthetic materials and does not require the use of fossil fuels for

production, packaging, and transportation.

Minimize Use of Toxic and Persistent Compounds

NA Not Applicable.
? Information is site specific or is not currently available.
¢ BMP is constructed of matetials that ate considered toxic and/or petsistent.
¢ BMP is pattially constructed of materials considered toxic and/or persistent.

The majotity of the BMP is not constructed with materials that are considered toxic and/ot persistent, with exception of small

Y}

items.
(YY) BMP is not constructed of materials considered toxics and/ot petsistent.
Biodegradable

NA Not Applicable.
? Information is site specific or is not currently available.
¢ The BMP is constructed of materials that are considered non-biodegradable.
¢ The BMP is partially constructed of materials considered non-biodegradable.
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Section |12—Sustainability and Stormwater BMPs

Continued

The BMP is constructed of biodegradable materials but is likely to have used non-biodegradable materials in the production,
packaging, and transportation.

(Y]

YY) The BMP is considered fully biodegradable including the production, packaging, and transportation activities.

Native or Drought-Tolerant

NA Not Applicable.
? Information is site specific or is not currently available.
¢ The BMP utilizes plants that ate dependent on irrigation after the establishment petiod and/or are not native to the region.
¢ The vegetation for the BMP is considered non-native but has drought-tolerant characteristics.
Y} The vegetation for the BMP is considered both native and drought-tolerant.
YY) The vegetation for the BMP is not only native and drought-tolerant but offers a unique enhancement to the local ecosystem.

Minimize Energy Usage

Minimize Equipment Usage

? Information is site specific or is not currently available.
¢ Requires the use of heavy equipment on a regular interval for the maintenance of the facility.
¢ Requires the use of heavy equipment on an infrequent interval for the maintenance of the facility.
o0 Requires heavy equipment for construction only.
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(YY)

Section |12—Sustainability and Stormwater BMPs

Continued

Requires no heavy equipment for construction and maintenance.

Minimize Energy Usage for Production and Maintenance

NA

?

¢
¢
()
(YY)

Energy Efficient
?

¢

()

(YY)

Reduce Waste

Not Applicable.
Information is site specific or is not currently available.
Requires a significant use of energy for the production, construction, or maintenance of the BMP.

The manufacture of the BMP is not a certified low-energy company, and the BMP or its replacement parts are required to be
shipped long distances (>300 miles).

The manufacture of the BMP is either a certified low-energy company, or the BMP is produced locally (<=300 miles).

The manufacture of the BMP is both a certified low-energy company, and the BMP is produced locally (<=300 miles).

Information is site specific or is not currently available.

Requires the use of energy (fuel, electricity, treated water) for operation of the BMP. The BMP has not been certified as a low
energy device according to Energy Star or another applicable program.

Requires the use of energy (fuel, electricity, treated water) for operation of the BMP. The BMP has not been certified as a low
energy device according to Energy Star or another applicable program and the BMP is considered more inefficient than potential
other solutions.

Requires the use of energy (fuel, electricity, treated water) for operation of the BMP. The BMP has been certified as a low energy
device according to Energy Star or another applicable program.

Does not consume energy (other than from the sun) for the operation of the BMP - fully energy dependent.

Minimize Construction Waste

NA

City of Lake

Not Applicable.
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Section |12—Sustainability and Stormwater BMPs

Continued

()

(YY)

Media/Waste Disposal

NA

?
¢

¢
()
(YY)

End Use/Disposal
NA

?
¢
¢
o0
(YY)
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Information is site specific or is not currently available.

Requires significant disposal of construction debris that is not recyclable.

Requires significant disposal of construction debris that may be recyclable but no apparent market.
Requires a low amount of construction debris that may or may not be recycled.

Does not requite any construction waste for construction/installation or any debris generated is recyclable with an established
market.

Not Applicable.
Information is site specific or is not currently available.

Requires media/waste disposal classified as hazardous waste or requiring extra costs for disposal on a regular or infrequent
interval.

Requires media/waste disposal on a regular interval (example, every 6 months).
Requires media/waste disposal infrequently.

Does not requite media/waste disposal for opetation.

Not Applicable.

Information is site specific or is not currently available.

BMP is composed of materials that cannot be reused, recycled, and creates a hazard with its disposal.
BMP is composed of materials that cannot be reused, recycled, but does not pose a hazard for its disposal.
BMP is partially constructed of materials that can either be reused or recycled.

BMP is entirely constructed of materials that can either be reused or recycled.
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Section |12—Sustainability and Stormwater BMPs

Maintain Cost Efficiency

Relative Cost

? Information is site specific or is not currently available.

¢ BMP total construction cost > $10,000 - High cost.

¢ BMP total construction cost <= $10,000 to 5,000 - Relatively high cost.
'Y} BMP total construction cost <= $5,000 to 2,000 - Medium cost.
(YY) BMP total construction cost <2 $2,000 - Low cost.

Relative Cost per Effectiveness Ratio

? Information is site specific or is not currently available.
¢ High cost per effectiveness.
¢ Relatively high cost per effectiveness.
() Medium cost per effectiveness.
(YY) Low cost per effectiveness.

Select Sustainable Business

Promotes Sustainable Businesses

? Information is site specific or is not currently available.
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Section |12—Sustainability and Stormwater BMPs

Continued
) BMP does not utilize sustainable businesses.
N BMP is partially constructed by a sustainable business or utilizes materials produced from a sustainable business.
P9 BMP is primarily constructed by a sustainable business or utilizes materials produced from a sustainable business.
6é0 BMP is entirely constructed by a sustainable business or utilizes materials produced from a sustainable business.
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Section 12—Sustainability and Stormwater BMPs

Continued

[2.2 Stormwater BMPs

A matrix has been developed ranking categories of BMPs using the sustainability criteria
developed above. This matrix has been is shown in Figure 12-1. The categories of BMPs
used in the matrix were taken from a suggested framework for categorizing BMPs as
proposed by Minton( 2007). The BMP categories include the following:

e Basins
e Swales
e Filters

e Infiltrators
e Other

Basins include BMPs in which water is detained. Stormwater is discharged via a weir or
orifice to a downstream conveyance system. A portion of the stormwater may infiltrate
through the bottom of the basin, but the aggregate volume infiltrated over time is less than
what is discharged to surface waters. Included in the basin group are manufactured vaults
such as those from Stormceptor, BaySaver, Crystal Stream and oil/water separators.

Swales generally include a BMP which has a distinctive slope to facilitate the transit of
stormwater from entrance to exit at shallow water depths. The majority of treated
stormwater is discharged to a surface water body (including a storm pipe) rather than
groundwater. There are two sub-families of swales including swales and strips. With swales
the stormwater transverses the length, whereas with strips the stormwater transverses its
width.

Filter facilities contain underdrains and engineered filter media. The majority of the treated
stormwater discharges to a surface water body versus being infiltrated to the groundwater.
These types of facilities are divided into fine-media filters, coarse-media filters and catch
basin inserts. Fine and coarse-media filters can be distinguished by the rate of filtration per
unit area. The throughput of fine-media filters is about 0.02 gallons per minute per square
foot and two gallons per minute per square foot or greater for the coarse-media filters. Fine
media generally refers to sand filters, for which fine concrete aggregate is commonly
specified. Course-media filters are commonly manufactured, although manufactured units
can be either Fine- or Course-media.
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Section 12—Sustainability and Stormwater BMPs

Continued

Infiltrators include all BMPs in which the design water volume is infiltrated into the soil,
with the ultimate receptor being the groundwater aquifer. These facilities include infiltration
basins, trenches, swales, vaults, and drywells. Infiltration cells include bioretention facilities
and rain gardens. Other items include porous pavements, including Asphaltic Concrete,
Portland Cement Concrete, PercoCrete, and Porous Pavers.

The following page contains a sustainability matrix completed for the various categories of
BMPs.

LY EX -

clean streams... clear choices
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Figure 12-1: BMP Sustainability Matrix

Section 12—Sustainability and Stormwater BMPs

Continued

g e o
= c
© [} [
3 23 & 5 o
c i T c c 2 o
2 s g & & 8 5 5 "
2 o = H] @ @ g = - k7 E 5 2
= > = o o o c =1 [ ° » a
] B © 5 g S T = o @ ) = @ 4}
8 5 ° E & & s o © « 2 a 2 o c
b o3 5 € £ o £ X 3 T o = o = @ s @
g s 3 ¢ & 3 3 S 2 2§ ¢ % § g3 2 s 8 2
g < 5 g § o 1B > S o 8, T e g =R s 5 g 2 o
= » - = ° o @ @ = 2 3 a % ° g - 8 2 » > = = o
] > o E 3 3 £ = Q = ) = B o o : & =] ° I 2 w 3 S
o 3 o ) > c 1] bt 5 3 s & © £ = = o > > 5} 5 o £
o = > S = = < @ 2 @ c S L c = u— = > 1] E > = = 0 » s o T
= = _ 5 = I3 17} c > = = @ = £ = 85 o o © g o) a2 o S 17} a o 2 o k) @
s 2 © R 13 5 2 3 o i = s 5} 5 28 ¢ o 5 3 >~ 5 © 2 g S s E - o = @
a3 £ E 2 ? © £ 9 & _ g 8 = & = 25 S5 oS s a8 2 44 £ ¢ 6 ©® 8 = 8§ 8§ £ ©
8 3 8§ ¢ 8 8 £ = 5 & £ & s 2 g2 - E2%€% ¢ g¢o & 5 & geg W @ o £ F & o o & 8§
s 7 2 2 3 9 g s 2 2 3 2 8 3z 3 & §5:£67 FEE g o & fEf 5 2§ 5 2 6 2 g @ ¢
s 838 § 3 & E 35 3 £ € & ¢ z 3 @efsEgEs 5 2 & EEE 5 9 E £ S = B R &
E T s} = = £ 5 1 (2 3 @ o 2 - £8 8 k] K = S £ o £ @ [ - o
5 = & o ¢ E s ¢ 4 3 & 8 £ & ¢ 2 23553 w 2 E SSE & 3 5 £ &6 E & & § @
& £ 3 3 £ 3 3 o
% s & s 3 3 =2 8 s = & = 3
Stormwater BMPs
Basins
) ) ) YY) 6 ¢ . 'Y ¢ 'Yy ¢ YR YY) ? ¢ 2 | NA  NA ') YY) ') . ') ? ?
Vault, Treatment or Detention (e.g.Stormceptor, AquaSwirl, Oil/Water Separator)
66 b6 | o 'Y o 'Y IYYREYY 66 660 6o N/A | 66 666 | NA & 'Y YY) 466 466 N/A ? ?
Wet Pond
666 666 O | 6o 6 ') IYYREYY) 066 66 b6 N/A = 66 | 666 N/A | o6 ') YY) 666 666 N/A ? ?
Constructed Wetland
6 | 666 o 'y o ') IYYREYY) 66 660 60 N/A = 66 | 666 NA | o ¢ YY) 666 666 N/A ? ?
Dry Pond
Swales
. YY) 1 'Y . 'Y} SRR YY) ') YY) N/A = 66 | 666 NA | o 'Y YY) 466 466 NIA ? ?
Swales and Strips: Grass, Landscape
. ) ) ) YY) 6 'Y . 'Y} YY) YRR YRR N/A = 66 | 666 N/A | o6 'Y YY) 466 466 NIA ? ?
Swales: with Wetland type vegetation and saturated/moist soils
Filters
) _ ) ) YYRERS YY) YY) YY) . YR YY) ? ¢ 2 | NA | NA ') YY) ') ) ') ? ?
Coarse (e.g. StormFilter) and Fine (e.g.Sand Filter, Filterra)
Infiltrators
o ) 066 | 666 606 | 000 YY) YY) 660 466 o406 N/A | 66 | 666 | NA | N/A 'Y YY) 466 466 NIA ? ?
Infiltration Swales, Basins, Vaults and Trenches
. ) 066 666 66 b0 YY) IYREYY YRR IEEIY) N/A | 66 666 | NA o6 'Y YY) 666 466 N/A ? ?
"Green Street" Facilities (e.g. Rain gardens, Flow-through planters, etc)
) 066 | 666 606 | 00 TR YY) YY) YRR IR N/A | & | 666 | NA NA 'y YY) 666 666 N/A ? ?
Porous Surfaces (e.g. Asphaltic Concrete, PCC, PercoCrete, Pavers)
Other
) ) ) ) ¢ 6 66| o YRR IYYREYY) 066 66 b6 ? ¢ ? | NA NA Y Y AR YY 666 666 N/A ? ?
Rainwater Harvesting (e.g. Cisterns and Rain Barrels)
) ) ¢ 6 6o | o YY) ? YREYIY YRR ? 666 | 2 | NA | b6 Y YA YY) 666 666 N/A ? ?
EcoRoofs: Intensive and Extensive Green Roofs
¢ ¢ 6 ¢ Y YRR Y R IYYREYY) 066  b66  bb6 N/A | 666 666 | N/A  N/A 666 466 o006 066 | 666 N/A ? ?

Site BMP: Downspout Disconnect
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303(d) List

BES

BMP

CIP

CWA
CWP
CWS

Contaminant

DEQ
DMA

Detention

EPA
ESA

ESC Plan

Flood Control Facility

City of Lake

Section 14—Abbreviations and Acronyms

An EPA-mandated listing of streams that do not meet water quality
standards. It includes the contaminant type and source, stream
segment length, and other information.

City of Portland Bureau of Environmental Services

Best Management Practice: A Best Management Practice is an
activity, device, or structure that serves as a means of reducing or
eliminating the generation of pollution or the movement of
pollution towards stream, rivers, and lakes.

Capital Improvement Project
Clean Water Act

Center for Watershed Protection
Clean Water Services

A substance, whether soil particles, chemicals, metals, organism not
normally found in a stream or groundwater, or not normally found
in the quantities measured.

Oregon Department of Environmental Quality
Designated Management Agencies

To hold runoff in a basin (pond) for a short period of time, thereby
delaying the introduction of its volume (quantity) of stormwater to
the neighboring stream.

Environmental Protection Agency
Endangered Species Act
Erosion and Sediment Control Plan

A detention, retention or other storage facility that reduces the flow
rate of stormwater runoff and retains and releases storage volumes
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Section 14—Abbreviations and Acronyms

Continued

FTE

Illicit Discharges

Injection Well
LIDA

LOC

MRCI

MS4

NFIP
NMFES
NOAA

NPDES

NRCS

Non-Point

Non—Structural BMP

O&M

Point Source

132
otak

Full-time Equivalent Personnel

Any discharge to a storm sewer that is not composed entirely of
storm water and is not allowed per the NPDES permit.

Means a “well” into which “fluids” are being injected.

Low Impact Development Approaches

Lake Oswego City Code

Municipal, Residential, Commercial, and Industrial Development

Municipal Separate Storm Sewer System: The Municipal Separate
Storm Sewer System is an EPA-mandated program that requires
municipalities to initiate activities to reduce its quantity and
improve its quality of stormwater.

National Flood Insurance Program
National Marine Fisheries Services
National Oceanic and Atmospheric Administration

National Contaminant Discharge Elimination System: A permit
required from EPA for the discharge of stormwater into rivers,
streams, and lakes. It is the permit that governs the activities under
the MS4 program.

Natural Resource Conservation Service

Source Water Pollution: Water pollution that does not come from a
specific pipe, but is derived from stormwater runoff and flows to
streams, rivers, and lakes directly from adjacent properties.

A BMP that does not include the use of a structural device, such as
public education.

Operations and Maintenance

Water pollution that is released from a specific pipe into a stream,
river, or lake.

City of Lake Oswego Clean Streams Plan
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SDC
SFHA

Storm Sewer

Structural BMP

SWMP

TMDL

TSS

UIC

WES

WLA

WQ

City of Lake
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Section 14—Abbreviations and Acronyms

Continued

System Development Charges
Special Flood Hazard Areas

A system of below-ground pipes that convey stormwater to its
discharge point.

A BMP that involves the use of a structure, such as a vegetated
filter strip or catch basin with sump,

Stormwater Master Plan

Total Maximum Daily Load: Total maximum daily load is a
measurement of the maximum concentration of a specific
contaminant possible in stream water without causing harm to the
stream.

Total Suspended Solids

Underground Injection Control: means the Underground Injection
Control program under Part C of the Safe Drinking Water Act,
which regulates injection wells.

Clackamas County’s Water Environment Services
Wasteload Allocation

Water Quality
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