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1. Introduction

As part of the National Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm Sewer
System (MS4) permit requirements, Clackamas County co-permittees are required to develop and implement
a stormwater monitoring program. Specific stormwater monitoring requirements and objectives are defined
in Schedule B of the Clackamas County NPDES MS4 permit (number 101348), issued March 16, 2012.

The NPDES stormwater monitoring programs require two components. The first component is program
monitoring, which involves the tracking and assessment of programmatic activities, as described in the
individual permittees Stormwater Management Plans (SWMPs), through the use of tracking measures. The
second component is environmental monitoring, which includes the actual collection and analysis of sam-
ples. The purpose of this monitoring plan is to address the environmental monitoring component of the
requirements. As a result, this monitoring plan includes the following elements as required by Schedule B.2
of the NPDES MS4 permit:

« identification of how the monitoring objectives are addressed

« discussion of how the monitoring program is related to adaptive management and a long-term moni-
toring program strategy

« documentation and record keeping procedures

« documentation of monitoring sites, parameters, and sample collection frequency and methods
« identification of the analytical methods

« protocols for quality assurance and quality control

« discussion of data management, review, validation, and verification.

Due to the wide ranging variability in stormwater data, collecting and analyzing sufficient data to address the
permit’s environmental monitoring requirements will require significant resources in order to obtain statisti-
cally valid and robust data sets. The Oregon Department of Environmental Quality (DEQ) itself acknowledged
this issue and provided the following clause in the NPDES MS4 permit (Schedule B.4) that allows for a
coordinated monitoring approach:

“Environmental monitoring conducted to meet a permit condition in Table B-1 may be coordinated
among co-permittees or conducted on behalf of a co-permittee by a third party. Each co-permittee is
responsible for environmental monitoring in accordance with Schedule B requirements. The co-
permittee may utilize data collected by another permittee, a third party, or in another co-permittee’s
jurisdiction to meet a permit condition in Table B-1 provided the co-permittee establishes an agree-
ment prior to conducting coordinated environmental monitoring.”

Given the effort associated with implementing an effective monitoring program that will adequately address
permit requirements and objectives, nine Clackamas County co-permittees agreed to consolidate efforts and
prepare one comprehensive stormwater monitoring plan. This coordinated approach was initiated in 2006.
See Section 3 for additional background on the process to develop this coordinated approach.

Per the permit requirement (Schedule B.4) identified above, this monitoring plan serves as the established
agreement related to conducting a coordinated monitoring effort. The current participating co-permittees
include the cities of Gladstone, Milwaukie, Oregon City, and West Linn, Clackamas County Service District
#1 (CCSD #1) and the Surface Water Management Agency of Clackamas County (SWMACC). Monitoring
conducted by CCSD #1 and SWMACC is conducted on behalf of Clackamas County and the cities of Happy
Valley and Rivergrove, and they are included in this monitoring plan as well.
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The following Stormwater Monitoring Plan is organized into the following sections:

Section 2.

Section 3.

Section 4.

Section 5.

Section 6.

Section 7.

Objectives Summarizes the objectives of the plan, specifically related to
the six objectives listed in Schedule B of the 2012 Clackamas
County NPDES MS4 permit.

Background Provides background related to the development of the Com-
prehensive Clackamas County Monitoring Plan.

Data Gathering Outlines the various data gathering and data collection strate-
gies used and describes how data collected will be used in the
adaptive management of the individual stormwater programs
and in the development of a long-term monitoring program

strategy.
Activities Describes the various environmental monitoring activities
including monitoring frequency and locations.
Parameters, Methods, and Provides a summary of sampling parameters, sampling proce-
Quality Assurance and dures, and analytical methods including applicable QA/QC.
Control (QA/QC)
Data Management Summarizes the data analysis, interpretation, and management

activities that will be used to evaluate the monitoring data.

2. Objectives

Schedule B.1 of the 2012 NPDES MS4 permit lists six specific monitoring objectives to be addressed with
the stormwater monitoring program. The six objectives are listed below.

1.

2.

Evaluate the source(s) of the 2004,/2006 303(d) listed pollutants applicable to the co-
permittees’ permit area;

Evaluate the effectiveness of Best Management Practices (BMPs) in order to help determine
BMP implementation priorities;

Characterize stormwater based on land use type, seasonality, geography or other catchment
characteristics;

Evaluate status and long-term trends in receiving waters associated with MS4 stormwater dis-
charges;

Assess the chemical, biological, and physical effects of MS4 stormwater discharges on receiving
waters; and,

Assess progress towards meeting total maximum daily load (TMDL) pollutant load reduction
benchmarks.

Each of the environmental monitoring activities listed in Section 5 includes monitoring question(s) that the
activity will answer corresponding to the specific monitoring objectives listed above. The monitoring activities
also include a narrative describing how the objectives will be addressed through implementation of each
(environmental) monitoring plan component.
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3. Background Related to the Development of a
Comprehensive Clackamas County Monitoring Plan

The Comprehensive Clackamas County Monitoring Plan (Plan) was originally developed in 2006 and submit-
ted to DEQ with the November 1, 2006 NPDES MS4 Permit Annual Compliance Reports. Implementation of
the Plan was initiated by participating co-permittees in July 2007. Minor updates (editorial modifications,
wording clarifications) to the Plan have been made periodically and submitted to DEQ.

Development of a coordinated monitoring effort stemmed from the inclusion of monitoring objectives in the
2004 NPDES MS4 permit. Prior to development of the comprehensive monitoring program, each jurisdiction
had been collecting samples independently in conjunction with the locations and frequencies outlined in
Tables B-1 of the 2004 NPDES MS4 permit. Given the variability in stormwater data and limited individual
monitoring efforts, smaller jurisdictions with more limited environmental monitoring requirements (per
Table B-1 of the 2004 NPDES MS4 permit) would not be able to address the monitoring objectives without
substantial additional effort, and costs would be beyond the “maximum extent practicable” for those com-
munities.

The 2006 Plan was developed by reviewing each participating co-permittee’s existing monitoring efforts
(through annual reports), and all monitoring activities were summarized graphically and in tables. Information
compiled included monitoring location, sample collection method, sample collection frequency, waterbody,
TMDL/ 303(d) list status, and contributing land use. Following compilation of the existing monitoring activi-
ties, a meeting was held with all participating co-permittees to review the tables and maps. Discrepancies
between activities reported and activities conducted were discussed, and the tables were modified as
necessary.

Following the meeting, the tables of existing monitoring efforts were reorganized and compared to the
monitoring objectives in order to identify potential gaps in the data with respect to addressing the monitoring
objectives as a group effort. Observations related to the original (pre-2006 Plan) instream monitoring and
stormwater monitoring activities were as follows.

Instream Monitoring;:

1. Limited tracking or targeting of storm events was conducted when collecting samples, which created
difficulties when trying to evaluate the impact of stormwater runoff on receiving water quality.

2. Inconsistent pollutant parameter lists and analytical methods were being used among participants.

3. Monitoring locations were either too clustered or did not target “high priority” tributaries. High priority
tributaries were identified as those on the 303d list (water quality impaired), and/or those with significant
development potential upstream.

Stormwater Monitoring:
1. Limited representation of some land use categories.
2. Inconsistent pollutant parameter lists and analytical methods were being used among participants.

3. Some monitoring locations had significant baseflow such that samples collected were not truly repre-
sentative of stormwater runoff.

4. Sample collection utilized single grab samples that did not represent changing conditions through a
storm event.

For the 2006 Plan development, monitoring activities were refined to 1) address the observations listed
above, 2) minimize duplication of monitoring efforts, and 3) ensure data collected contained information
that was sufficiently comprehensive to address the monitoring objectives. Additional meetings were held
with each jurisdiction individually to further refine details with respect to monitoring recommendations and
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commitments (e.g., specific monitoring site locations, sample frequencies, etc.). Finalized monitoring
locations, frequencies, parameters, and monitoring methods were described in the 2006 Plan, along with
background related to the process for development of the Plan.

With the issuance of the 2012 NPDES MS4 permit, the original 2006 Plan was reviewed for consistency with
the revised monitoring objectives (per the 2012 NPDES MS4 permit). Monitoring activities have been
updated in conjunction with the revised Table B-1 (per the 2012 permit). Additional information such as
quality assurance procedures has also been added in conjunction with Schedule B.2. This 2012 Plan
reflects the results of these reviews and updated efforts.

4. Data Gathering Strategies

As described in Section 3.0, development of the original 2006 Plan applied adaptive management principals
in order to refine co-permittees existing, individual monitoring programs and develop a coordinated ap-
proach to address the monitoring objectives from the 2004 NPDES MS4 permit. Monitoring locations were
selected in order to obtain water quality information throughout the participating co-permittees MS4 permit
coverage area and reflect the various contributing land uses.

With the issuance of the 2012 NPDES MS4 permit and revised monitoring objectives and plan requirements,
the 2006 Plan has been refined and revised. Co-permittees reviewed their monitoring locations, monitoring
activities and data collection methods in conjunction with the revised monitoring objectives and provided
input to DEQ during the permit negotiation process. This 2012 Plan reflects the results of these adaptive
management efforts.

There are three primary strategies outlined in this Plan to obtain and review data and information necessary
to address the six monitoring objectives of the permit. These strategies include the following:

1. Collect water quality data, macroinvertebrate data, and geomorphic data (as applicable) in conjunction
with Table B-1 of the 2012 NPDES MS4 permit to address the specified monitoring objectives.

2. Conduct literature reviews to track relevant technical information related to stormwater quality that is
collected by others yet representative of co-permittee activities.

3. Review and evaluate the monitoring results and other information (literature and stormwater manage-
ment program tracking measures) collected by the co-permittees to support future decisions related to
adaptive management and refinement of both the stormwater management plan and environmental
monitoring plan.

With respect to item 1 above, monitoring locations, frequencies, and parameters established in Table B-1
have been reviewed by the co-permittees as providing beneficial information for the City/jurisdiction in order
to address the current monitoring objectives. Selection of the monitoring locations and adherence to fre-
quencies and parameters outlined in the 2012 NPDES MS4 permit also reflect data that co-permittees have
historically collected so that adequate data will be available to assess trends in the future.

With respect to item 2 above, the scientific community, public agencies, and private organizations interested
in stormwater management continue to conduct research related to stormwater characterization and
treatment. This research is costly, and it is often beyond the means of any one co-permittee to conduct an
equivalent type of study. Organizations such as the Oregon Association of Clean Water Agencies (ACWA), the
Bay Area Stormwater Management Association, the Water Environment Research Foundation, state trans-
portation departments, vendors of proprietary stormwater treatment systems, and others continually con-
duct this type of research and examine complex stormwater-related issues. By participating in these groups
and following current research, co-permittees can realize greater benefits from labor and capital investment
than if they were to attempt such studies on their own. As such, the co-permittees plan to utilize information
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garnered by these groups to address some of the more complex and costly objectives of the permit, especial-
ly with respect to understanding the effectiveness of BMPs.

With respect to item 3 above, the compilation of monitoring data during the annual reporting period and the
permit renewal period will allow co-permittees to ensure that the data are being collected as required and
that the data are providing useful information in support of adaptive management goals. In conjunction with
the monitoring objectives and adaptive management approach submitted to DEQ by co-permittees in Novem-
ber 2012, the monitoring data can potentially provide rationale for co-permittees in making decisions related
to the allocation of resources. Monitoring activities can be continually revised in order to better address
needs. The intent of the stormwater monitoring program is to provide data that would support conclusions
related to implementation of the co-permittee’s SWMPs (e.g., what are the trends) and NPDES MS4 permit
requirements and ensure that the data continue to provide value.

5. Proposed Monitoring Activities

This section describes the coordinated environmental monitoring efforts being conducted by the participat-
ing Clackamas County co-permittees. This section is organized according to the following monitoring activi-
ties:

e instream monitoring efforts

« outfall monitoring efforts

« pesticide monitoring efforts

« biological monitoring efforts

« geomorphic monitoring efforts
o BMP monitoring efforts

The monitoring objectives that are addressed by each monitoring activity are listed at the beginning of each
subsection.

5.1 Instream Monitoring

Instream monitoring throughout the Clackamas MS4 permit area is conducted to address NPDES MS4
objectives 4 and 5 from Schedule B.1.a when conducted during both wet and dry weather conditions for
comparison.

4, Evaluate status and long-term trends in receiving waters associated with MS4 stormwater dis-
charges; and

5. Assess the chemical, biological, and physical effects of MS4 stormwater discharges on receiving
waters.

Instream monitoring activities will attempt to address the following questions:
« What is the water quality status of the receiving water body?
« Can water quality trends be determined for the receiving water?
« How is stormwater runoff impacting receiving water quality?
The following text describes the instream monitoring locations (Section 5.1.1), the instream sample collec-

tion method and processes (Section 5.1.2), and additional instream sample collection efforts (Sec-
tion 5.1.3).
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5.1.1 Description of Instream Monitoring Locations

Instream monitoring efforts conducted by the participating Clackamas co-permittees as part of the 2012
Plan include a total of 21 sampling locations representing 18 water bodies. Monitoring locations were
originally identified as part of the 2006 Plan development and refined for inclusion in the 2012 Plan.

Monitoring site selection in 2006 prioritized locations with water quality impairment, meaning they have a
TMDL in place or are 303(d) listed for a specific parameter. Within the Clackamas County area, the TMDL
and 303(d) water bodies are listed in Table 1.

Table 1. Summary of Clackamas County TMDL and 303(d) Listed Streams

S)
e
=
(3]
) 0
Monitored waterbody o | ¥, ®
2| 5 2 - b
21 5| 2|2 = 8 £ S
2| a|g | & S|l o ol X B 0
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m | £ 8 @ &8 = &8 a a|la|=|=
TMDLs
Willamette River (and tributaries) (2006) [ | [ | |
Johnson Creek (2006) [ ] [ ] [ | | |
Tualatin River (1998/ 2001) [ ] [ ] [ ] [ | | |
Additional 303(d) listed streams/Parameters
Johnson Creek [ | | |
Willamette River (Lower) | | | | | |

Instream monitoring locations were also selected in 2006 based on the length of record of historical data for
a particular location and in order to ensure geographic coverage of the participating co-permittees MS4
permit area. Paired instream monitoring locations were identified if possible. Paired monitoring locations
include one upstream location that represents stormwater and baseflow conditions, generally located
outside of the co-permittee’s MS4 permit boundary, and one downstream location that represents storm-
water and baseflow conditions generated both outside and inside of the co-permittee’s MS4 permit bounda-
ry. Paired monitoring also helps identify the affects of development on receiving water quality.

Monitoring locations reflected in the 2006 Plan were refined in 2012 based on 1) adjusted monitoring
requirements documented in Table B-1 of the 2012 NPDES MS4 permit for select jurisdictions, and 2)
improved site accessibility (i.e., the original location was shifted to a more easily accessible location).
Figure 1 identifies the instream monitoring locations and identifies the specific waterbody, the responsible
jurisdiction, and the type of sampling method employed.
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5.1.2 Sample Collection Process and Methods

Instream monitoring efforts are focused on collecting ambient water quality data during both dry weather
and wet weather seasons and conditions. As instream water quality tends to vary during storm events,
sample collection is conducted during storm events and during dry weather conditions in order to assess
water quality impacts associated with MS4 discharges and support monitoring objectives 4 and 5.

Grab samples will be collected instream during dry weather conditions. During storm events, multiple
(minimum of three) time-spaced grab samples will be collected throughout the storm event to provide a
single time composite sample. A composite sample collected during a storm event allows for capture of a
larger portion of the entire storm hydrograph and better represents fluctuating pollutant concentrations. As a
result, use of composite sampling techniques better represents those variations during storm events.
Rationale related to the use of a time-composite sampling approach is provided in Appendix A.

Instream sampling procedures applicable to this Plan are as follows:

1. Instream water quality samples will be collected during both the dry and wet weather seasons. A mini-
mum of 50 percent of the samples shall be collected during the wet weather season (October 1 to
April 30). For example, for Oregon City, this requires two samples to be collected during the dry season
and two samples during the wet season.

2. Aselect (varies by jurisdiction) number of samples will be collected during storm events greater than
0.1 inches of rainfall (see Table 2). Samples collected during a storm event shall be collected as time-
composite grab samples, which will require samples to be collected at a defined frequency and com-
bined prior to analysis.

3. A minimum of 14 days shall be maintained between consecutive instream sampling events.

Table 2 outlines the specific instream monitoring locations, monitoring frequencies, sampling type, and
responsible jurisdiction. Table 3 summarizes the instream samples collected by participating co-permittees
as a whole. As shown in Table 3, approximately 127 individual samples (grab or composited) are planned for
collection instream per year representing 20 sampling sites across 17 waterbodies. Approximately 53 of
those samples are time-composite samples collected during storm events. Note that continuous sampling
for field parameters is conducted at one monitoring location.

NOTE: The most resource-intensive element of water quality monitoring is the sampling during storm events.
Because of the difficulty of identifying suitable storms, and then mobilizing in a timely manner to allow for
characterizing the storm, storm sampling requires a large time commitment. Staff is assigned other respon-
sibilities in addition to monitoring. To ensure that monitoring does not consume inordinate resources at the
expense of activities that reduce pollution, the following limitations apply to the commitments made in this
Plan related to storm event sample collection.

« Storms will not be sampled on major holidays including Thanksgiving, Christmas Eve, Christmas, New
Year’s, President’s Day, Fourth of July, Labor Day, Memorial Day, and Easter.

« Storm events shall be a minimum of 0.1 inches of rainfall and of a size that, once a crew is mobilized,
runoff is anticipated to occur for a minimum of 2 hours.

« Fortime-composite sample collection, the duration of time between the collection of individual grab
samples will be varied as necessary to meet the goal of obtaining at least three grab samples per storm
event (these three grab samples will then be combined into one composited sample for analyses). In
some cases a storm may not last long enough to collect three individual grab samples. In these cases,
the samples that are collected will be composited and analyzed; no minimum number of samples is spec-
ified. This provision applies to only those parameters that would not otherwise be collected via a single
grab sample.
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Table 2. Comprehensive Clackamas County Monitoring Plan—Instream Monitoring

Monitored Responsible Numb.er of Type of sample Sampling Param(?ters monitored Storm event monitoring
waterbody party locations frequency (field/lab)2 (Y/N)

Carli Creek CCSD #1 1 grabs and composites 9/year field and lab Y (3 0of9)
Cow Creek CCSD #1 1 grabs and composites 9/year field and lab Y (3 0of9)
Kellogg Creek CCSD #1 2 grabs and composites 9/year field and lab Y (3 0of9)
Mt Scott Creek CCSD #1 1 grabs and composites 9/year field and lab Y(30f9)
Phillips Creek CCSD #1 1 grabs and composites 9/year field and lab Y(30f9)
Rock Creek CCSD #1 1 grabs and composites 9/year field and lab Y (3 0of9)
Sieben Creek CCSD #1 1 grabs and composites 9/year field and lab Y (3 0of9)
Minthorn Creek Milwaukie 1 grabs and composites 4/year field and lab Y (2 of 4)
Abernethy Creek | Oregon City 2 grabs and composites 4/year field and lab Y (2 0f4)
Coffee Creek Oregon City 1 grabs and composites 4/year field and lab Y (2 of 4)
Park Place Creek | Oregon City 1 grabs and composites 4/year field and lab Y (2 of 4)
Singer Creek Oregon City 2 grabs and composites 4/year field and lab Y (2 0f4)
Pecan Creek SWMACC 1 grabs and composites 9/year field and lab Y(30f9)
Summerlinn Creek | West Linn 1 grabs and composites 5/year field and lab Y (3 of 5)
Tanner Creek West Linn 1 grabs and composites 5/year field and lab Y (3 of 5)
Trillium Creek West Linn 1 grabs and composites 5/year field and lab Y (3 of 5)
Rinearson Creek Gladstone 1 grabs and composites 3/year field and lab Y(30f3)

a. The term “Field” indicates samples that are analyzed using meters in the field-typically for temperature, conductivity, DO, and pH.

Table 3. Summary of the Clackamas County Co-permittee Instream Monitoring Efforts

Jurisdiction Total number of grab/composite sampling sites e :?;2:‘:&?;?;:?3::2 ::::;Z ?:;ny;::en thesis)
CCSD #1 8 72 (24)
SWMACC 1 9(3)
Milwaukie 1 4(2)
Oregon City 6 24(12)
West Linn 3 15(9)
Gladstone 1 3(3)
Total 20 127(53)

5.1.3 Additional Instream Monitoring Efforts

Since 2000, the City of Milwaukie has participated in a comprehensive Johnson Creek watershed study with

the U.S Geological Survey (USGS) and other partners (Clackamas County, Gresham, Portland, etc.). The study

was initiated by USGS in 1998. The project objectives included the following;:

1. Assessment of Hydrologic hazards. Analysis of real-time flow and water surface elevations will allow for
assessment of flooding conditions as a result of ongoing, significant changes in land use and groundwa-
ter discharges.
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2. Assessment of Water quality. Analysis of stream temperature and turbidity data will provide insight into
the effects of land-use practices and pollutant sources.

3. Assessment of the Interaction between surface water and ground water. The study provides data and
analyses that relate directly to the inter-related nature of the surface and groundwater systems.

As part of this ongoing project, multiple technical reports and publications have been developed. Publica-
tions are available for public use and include topics such as 1) pesticide contributions and transport, 2)
overall system hydrology, and 3) suspended sediment loading and the relationship to turbidity levels.

The City of Milwaukie has a Joint Funding Agreement (JFA) with USGS that was established in 2010 and
expires in 2014. The JFA provides funds to USGS (in part) to operate and monitor a continuous flow gage on
Johnson Creek (river mile 0.7). This continuous monitoring location was reflected in the 2006 Plan and the
2012 NPDES MS4 Permit. However, due to the variable nature of the funding of this study and the fact that
continued participation is unknown after 2014, this monitoring location has not been included in this 2012
Plan.

The City of Milwaukie submitted a letter to apply for a permit modification from DEQ on June 21, 2013, in
order to remove the continuous monitoring site on Johnson Creek from Table B-1 of their NPDES MS4
permit. Although the City is requesting removal of this monitoring site from their NPDES MS4 permit obliga-
tions, the City intends to continue reporting on data collected from this site during the duration of the
Johnson Creek watershed study.

5.2 Outfall Monitoring Efforts

Stormwater monitoring throughout the Clackamas MS4 permit area is conducted to address NPDES MS4
objectives 1, 3, 5, and 6 from Schedule B.1.a.

1. Evaluate the source(s) of the 2004,/2006 303(d) listed pollutants applicable to the co-
permittees’ permit area;

3. Characterize stormwater based on land use type, seasonality, geography or other catchment
characteristics;

5. Assess the chemical, biological, and physical effects of MS4 stormwater discharges on receiving
waters; and

6.  Assess progress towards meeting TMDL pollutant load reduction benchmarks.

Stormwater (outfall) monitoring activities will attempt to address the following questions:
o Are there stormwater-related sources of 303(d) pollutants to receiving waters?
« How do stormwater pollutant concentrations vary based on land use?
« Are pollutant loads from stormwater being reduced over time?
The following describes outfall monitoring locations (Section 5.2.1), provides a description of the sample

collection methods and processes (Section 5.2.2), and summarizes additional outfall monitoring activities
with respect to the new mercury monitoring requirements (Section 5.2.3).

5.2.1 Description of Stormwater Monitoring Locations

Stormwater monitoring efforts conducted by the participating Clackamas co-permittees as part of the 2012
Plan represent a total of nine sampling locations and four land use categories. As with the instream monitor-
ing locations, stormwater outfall monitoring locations were originally identified as part of the 2006 Plan
development and refined for inclusion in the 2012 Plan.
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In 2006, stormwater monitoring locations were selected based on the distribution and consistency of the
upstream land use type or category (i.e., residential, commercial, industrial, and mixed use). Classification of
stormwater quality by land use allows for estimation and evaluation of the sources of specific pollutants.
Additionally, the classification of stormwater quality based on land use can be used for pollutant load
modeling efforts, and the identification and application of specific BMPs to address specific pollutant loading
from a particular land use. Monitoring locations were also selected based on whether baseflow was present.
Samples collected during a storm event from locations with significant baseflow would not be entirely
representative of MS4 discharge. Therefore, sites with baseflow were avoided.

Monitoring locations reflected in the 2006 Plan were refined in 2012 based on 1) adjusted monitoring
requirements documented in Table B-1 of the 2012 NPDES MS4 permit for select jurisdictions, and 2)
improved ability to collect stormwater samples, typically due to site accessibility (i.e., the original location
was shifted to a more easily accessible location). Stormwater monitoring locations are shown on Figure 2.

5.2.2 Sample Collection Process and Methods

Stormwater monitoring efforts are focused on capturing storm specific data from select outfall locations
representing drainage from various land use categories. In conjunction with the monitoring objectives,
collection of stormwater samples allows for the identification of pollutant sources, the characterization of
stormwater (based on land use), and assessment of the effects that stormwater runoff may have on in-
stream water quality.

Samples will be collected as time-composite grab samples. Given the number of stormwater monitoring sites
and the geographic coverage of sites, a time composite sampling method is preferred for participants in the
Comprehensive Clackamas County Monitoring Program as opposed to flow composite sampling. Composite
samples (either time or flow composited samples) collected during storm events allow for capture of a larger
portion of the entire storm hydrograph. As fluctuations of pollutant concentrations could vary widely through-
out a storm event, use of composite sampling techniques would better represent those variations during
storm events. Rationale related to the use of time-composite sampling techniques is provided in Appendix A.

Stormwater sampling procedures are as follows:

1. Qualifying stormwater monitoring events must be associated with a storm event resulting in greater than
0.1 inches of rainfall.

2. As possible, qualifying stormwater monitoring events shall occur after a minimum 24-hour antecedent dry
period. During sample collection activities, an intra event dry period must not exceed 6 hours.

3. Stormwater samples will be collected during three storm events per year per location.

4. For each sampling event, a minimum of three time-spaced grab samples will be collected throughout the
storm event. As possible, based on the number and location of stormwater monitoring sites, sample col-
lection will be initiated towards the beginning of the storm event and individual grab samples will be tak-
en no more frequently than one sample per hour.

5. The time-spaced grab samples collected will be combined into a single time-composite sample in accord-
ance with the field collection methods outlined in Appendix B.

6. The discussion in Section 5.1.2 regarding limitations on the commitments for storm event sampling for
instream monitoring efforts is also applicable to stormwater monitoring efforts.

7. For each monitored storm event, the contributing storm event rainfall depth will be estimated based on
local rainfall gage records. In lieu of storm event rainfall depth estimates, the flow rate in the pipe may be
estimated. Flow rate may be estimated using the average depth of flow measurement taken in the pipe
(or outfall) during sample collection activities, the pipe (or outfall) slope and diameter, and Manning’s
equation.
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Each stormwater monitoring location is listed in Table 4, along with a reference regarding the sampling
frequency and parameters monitored. A more condensed summary of stormwater monitoring is provided in

Table 5.

Table 4. Comprehensive Clackamas County Monitoring Plan-Stormwater Monitoring

Upstream Responsible Sampling lCUEE
I:n d use Outfall description Receiving water pa t fre u‘;nc monitored
party quency (field,/Iab)
Residential Outfall #13;a3E Webster Kellogg Creek CCSD #1 3/year field and lab
Mixed use (|r!dustr|'c.1l, hlghway, Outfall #12- SE Pheasant Mt. Scott Creek cCSD #1 3/year field and lab
commercial, residential) Court
Mixed use (industrial, school, Outfall #26- SETolbert Road | Dean Creek (tributary to .
commercial, residential) and 94th Avenue Mt. Scott Creek) CCSD#1 3/year field and lab
. SE Oregon Trail Drive near SE Unnamed tributary to ]
Commercial Sieben Park Way Sieben Creek CCSD #1 3/year field and lab
Residential Outfall #Zzgggtat Roswell Johnson Creek Milwaukie 3/year field and lab
Commercial Oregon City Shopping Center Clackamas River Oregon City 3/year field and lab
Industrial Clackamette Cove Clackamas River Oregon City 3/year field and lab
Residential Rivergrove Boat Ramp at SW Tualatin River SWMACC 3/year field and lab
Dogwood Drive
Residential Sumait St|r2e:at;nd Horton Willamette River West Linn 3/year field and lab

Table 5. Summary of the Clackamas County Co-permittee Stormwater Monitoring Efforts

Upstream land use | Number of outfalls monitored | Total number of samples collected per year
Residential 4 12
Commercial 2 6
Mixed use 2 6
Industrial 1 3
Total 9 27

5.2.3 Additional Outfall Monitoring Efforts

Stormwater mercury monitoring is required for CCSD #1 (which includes Clackamas County and the city of

Happy Valley) and SWMACC (which includes the city of Rivergrove) and the cities of West Linn, Oregon City,

and Milwaukie per guidelines outlined in Table B-1 of the NPDES MS4 permit and as described in DEQ’s

“Mercury Monitoring Requirements for Willamette Basin Permittees” memorandum dated December 23,

2010.

Stormwater mercury monitoring procedures are as follows:

1. Qualifications for a stormwater mercury monitoring event are consistent with those for a stormwater
monitoring event.

2. Each jurisdiction is responsible for sample collection from one location.
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3. Each jurisdiction is required to collect two storm events per year (at their selected monitoring location).
One storm event must be collected during the dry-weather season (May 1 to September 30) and one
storm event must be collected during the wet-weather season (October 1 to April 30).

4. Per Table B-1, jurisdictions are grouped according to whether sample collection must occur during the
2012/2013 monitoring year (October 1, 2012 to September 30, 2013) or the 2013/2014 monitoring
year (October 1, 2013 to September 30, 2014). Four jurisdictions (Lake Oswego, Milwaukie, Oregon City,
and West Linn) are scheduled to sample during 2012/2013 monitoring year, and four jurisdictions (CCSD
#1, Oak Lodge, SWMACC, and Wilsonville) are scheduled to sample during the 2013/2014 monitoring
year.

As a result of the required coordination that is reflected in the Clackamas NPDES MS4 permit language
(Table B-1), CCSD #1, SWMACC and the cities of West Linn, Oregon City, and Milwaukie, along with Oak
Lodge Sanitary District and the cities of Lake Oswego and Wilsonville, who are also required to conduct
stormwater mercury monitoring, developed a coordinated approach to address the requirements. Each
jurisdiction identified a stormwater mercury monitoring location that considers upstream land use character-
istics. For participants in the 2012 Plan, stormwater mercury monitoring locations were identified consistent
with locations of existing outfall monitoring activities. The selected stormwater mercury monitoring locations

are provided in Table 6 and shown graphically in Figure 3.

Table 6. Comprehensive Clackamas County Monitoring Plan-Stormwater Mercury Monitoring

Monitoring | Upstream _ . Responsible | Samplin
g up Outfall description Receiving water P pling Parameter
year land use party frequency

2012/2013 | Residential Outfall #23003 at Roswell Johnson Creek Milwaukie 2/year Total/dlssplved mercury and methyl
Street mercury, field parameters, and TSS
2012/2013 | Industrial Clackamette Cove Clackamas River Oregon City 2/year Total/ dissolved mercury and methyl
8 Y mercury, field parameters, and TSS
. Lake Grove Avenue at Reese Total/dissolved mercury and methyl
2012/2013 | Commercial Road Oswego Lake Lake Oswego 2/year metcury, field parameters, and TSS
2012/2013 | Residential | Summit Street and Horton Road | Willamette River West Linn 2/year Total/ dISSPIVEd merc