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Hearings Officer Turner:

These comments are submitted on behalf of the applicant, the Portland Water Bureau, in
response to the four grounds identified in the notice of appeal challenging the County’s approval of the
Significant Water Resources (SEC-wr) permit for a steam restoration project along Johnson Creek.

As the record and County’s decision demonstrate, the approved restoration project (the
“Project”) will provide significant and longstanding watershed and riparian benefits. Located on a 8.14-
acre property near the headwaters of Johnson Creek (the “Project Site”), the Project is specifically
designed to improve water quality and restore fish passage. It accomplishes these objectives by removing
an existing dam and associated pond that has been identified in the record as a significant contributor to
elevated stream temperatures, and by using accumulated sediments to reestablish a natural, meandering
stream channel with enhanced riparian function. The Project is further supported by extensive riparian
and upland plantings that will provide shade and habitat benefits.

Despite the clear resource and watershed benefits, the appeal is primarily directed at the Bull Run
Filtration Facility (the “Filtration Facility”), located approximately 700 feet to the northeast, rather than
the Project or the applicable approval criteria. The Filtration Facility, however, is not the project under
review in this application. The Filtration Facility impacts were fully evaluated under the distinct approval
criteria applicable to that facility in a separate land use proceeding that is now final. In February 2026,
LUBA upheld the County’s decision on remand approving the Filtration Facility land use permits. While
the Filtration Facility approval includes a condition requiring restoration of a natural stream channel and
riparian plantings at the Project Site, that condition does not alter the governing criteria for this SEC-wr
application or expand the scope of this proceeding. We fundamentally agree with the position that staff
articulated in its June 16, 2026 memorandum that this Project must be reviewed separately and on its
own merits as an independent use. As a result, and as explained under each specific ground for appeal
below, the claims related to a different, finally approved project provide no basis for reversal of the
County’s decision here.
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GROUND 1

Failure to Assess Cumulative Impacts (MCC 39.5590(C)(3) and MCC 39.5590(D)(2)(b)(iv)) The County erred
by reviewing this application entirely in isolation from the previously approved Portland Water Bureau Bull
Run Filtration Facility (T3-2022-16220). The restoration of Cottrell Pond was a condition of that prior
approval. The environmental impacts of the two projects on Johnson Creek - including changes to
stormwater discharge, streamflow, and riparian corridor function - are inseparable and must be evaluated
together. The decision failed to assess cumulative adverse effects on the riparian area as expressly required
under MCC 39.5590(D)(2)(b)(iv).

Appellants’ initial ground for appeal rests on a fundamental misreading of MCC 39.5590 and an
improper attempt to import the Bull Run Filtration Facility into this proceeding. Nothing in the text or
context of the cited provisions required the County to evaluate the Filtration Facility under the SEC-wr
approval criteria applicable to this Project.

Appellants cite MCC 39.5590(D)(2)(b)(iv) to argue that the County’s approval failed to assess
cumulative adverse effects of the Filtration Facility, but that criterion is both limited in scope and
discretionary in application. Subsection (D)(2) governs the mitigation sequence of avoiding, minimizing,
or compensating for adverse impacts to natural resource areas. Pursuant to (2)(a) that sequence must be
followed “unless the applicant demonstrates that an overriding public benefit would warrant an exception
to the preferred sequence.” In other words, an applicant need only demonstrate a public benefit if they
are seeking to deviate from the preferred sequence. Subsection (D)(2)(b), in turn, provides a list of factors
that the County “may consider” in determining “whether there is an overriding public benefit for the
public project” in those cases where a public benefit is needed. One of those discretionary factors,
subsection (iv), allows consideration of “[t]he cumulative adverse effects of past activities on the Riparian
Area either directly or indirectly.” (emphasis added).

In this case, the project is consistent with the mitigation sequence, and thus an exception is not
needed. Temporary soil disturbance and grading are unavoidable because they are necessary and
fundamental requirements of a restoration project that removes a substantial creek impairment. As
explained in the attached memo, unavoidable disturbance is minimized, and the final Project enhances
riparian and stream function beyond pre-project conditions. Overall, the project is self-mitigating.
Because the Project does not rely on an exception to the mitigation sequence, the County was not
required to evaluate the discretionary factors in subsection (D)(2)(b), including factor (iv).

Even if the factors were applicable, factor (iv) is one of just five factors the County could consider and all
four of the other factors tip in favor of the public benefit because of the substantial benefits to Johnson
Creek watershed. Finally, even if factor (iv) were a mandatory approval criterion as appellants seem to
suggest, the referenced Riparian Area is specific to the Project Site and the relevant past activities
include the damming and ponding of the creek for irrigation purposes that resulted in adverse effects
that include the barrier of fish passage, significant increases in stream temperature, and degradation of
water quality. The Project directly reverses those conditions and eliminates those cumulative adverse
effects rather than contributing to them.

4937-4804-0632, v. 1
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For these reasons, neither the text nor context of MCC 39.5590(D)(2)(b)(iv) requires the Filtration
Facility impacts to be considered in this SEC-wr permit as suggested under the first ground for appeal.

GROUND 2

Inadequate Stormwater Analysis (MCC 39.5590(C)(4)(g) and MCC 39.6235) The decision summarily
dismissed stormwater concerns on the basis that no new impervious surfaces are proposed by this
project. However, the decision failed entirely to analyze how increased stormwater discharge from the
adjacent PWB filtration facility draining into the same Johnson Creek corridor will interact with the
restored channel. This concern was raised in public comments (Exhibits D.| and D.4) and was not
substantively addressed. The decision's stormwater findings are therefore not supported by substantial
evidence in the record as required under MCC 39.5590(C)(4)(g) and MCC 39.6235.

Appellants’ second ground for appeal similarly relies on inapplicable code provisions and an
improper attempt to introduce issues associated with the Bull Run Filtration Facility into this proceeding.
Neither MCC 39.5590(C)(4)(g) nor MCC 39.6235 required the County to conduct the analysis Appellants
advocate.

MCC 39.6235 does not apply to this Project. That provision governs stormwater drainage control
facilities required for development that creates or replaces more than 500 square feet of impervious
surface. Here, the Project introduces no new or replacement impervious surfaces. As a result, no
stormwater drainage control facility is required, and MCC 39.6235 is not applicable.

For related reasons MCC 39.5590(C)(4) is also inapplicable. Subsection (C)(4) identifies
development standards applicable to “development within the Riparian Area, and subsection (g)
specifically and exclusively provides development standards for “stormwater drainage control facilities.”
As the decision correctly concludes, because the Project does not require a stormwater drainage control
facility, the development standards applicable to such a facility are not applicable to this SEC-wr review.

Stormwater facilities located on the Filtration Facility site were extensively evaluated through
the Filtration Facility land use proceeding and are not part of this Project. There is nothing in the land
use criteria applicable to this SEC-wr permit that requires or permits consideration of off-site
stormwater drainage control facilities approved through a separate and final land use review. Finally, we
note that concerns related to stormwater that were raised in public comments are directly and
substantively addressed in Exhibit A.10.

GROUND 3

Conclusory Alternatives Analysis (MCC 39.5590(C)(3)(a)-(e)) The decision accepted the applicant's
alternatives analysis without adequate independent analysis or substantial evidence that the proposed
1.22-acre disturbance footprint [TB1.1]represents the minimum area necessary to achieve project
objectives. Staff findings on this criterion are conclusory and do not constitute the substantial evidence
required to support approval under MCC 39.5590(C)(3)(a) through (e).

4937-4804-0632, v. 1
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MCC 39.5590(C)(3) includes the alternatives analysis requirements for SEC-wr approval.
Pursuant to subsection (C)(3)(a) an applicant must demonstrate that “[n]o practicable! alternatives to
the requested development location exists on the property further than 100 feet from the protected
water feature.” The requested development in this case is a restoration project to remove an artificial
dam and resulting inline pond on the Project Site. As explained in the application, meaningful stream
restoration is achievable only through in-channel work. The project purpose in this case includes
alteration of the protected water feature, Johnson Creek. Therefore, as the decision correctly concludes,
there is no location on the Subject Site further than 100 feet from the stream channel available

Given that a primary Project objective is restoration of the dammed streambed at Cottrell Pond,
the Subject Site is the only location that the dam removal and stream restoration can happen. There are
no alternative sites that can achieve the project objectives. Removal of the dam and the pond on this
site have been identified by multiple organizations and government entities as a priority objective,
including the following:

1. The Johnson Creek Watershed Council (JCWC) identified the removal of Cottrell Pond as a top
priority to improve water quality in Johnson Creek. The JCWC confirmed the priority in a written
a letter of support for this project. Exhibit A.7.

2. The Clackamas Partnership identified this as a priority project in their Strategic Restoration
Action Plan [SAP] to guide voluntary restoration actions designed to improve stream habitat,
water quality, and native fish populations. See Attachment 1.

3. The City of Gresham and the Oregon Department of Environmental Quality, conducted studies
concluding this pond increased stream temperature more than any other remaining Johnson
Creek pond studied and was second highest in increase of stream temperature for any creek in
the area. See Attachments 2 and 3.

Appellants primarily focus on the subsection (b) analysis to demonstrate development has been
“limited to the minimum amount necessary to allow for the proposed use.” Appellants specifically claim
that there is not substantial evidence to support the conclusion that the proposed 1.22 acre disturbance
footprint represents the minimum area necessary to achieve project objectives. The claim, however, is
inconsistent with the evidence in the record.

As explained in the application, there are no buildings or structures proposed, so development is
limited to the area necessary to achieve the restoration objectives, equivalent to the proposed use. The
application describes the proposed use as a restoration project to: 1) convert a “Degraded Riparian
Corridor” to a “Good Riparian Corridor” condition; 2) restore fish passage through the removal of the
impounding dam; 3) improve water quality in Johnson Creek through the decrease in water surface area
and residence time (which will significantly decrease downstream water temperatures); and 4) retain

1 MCC 39.5520 defines “practicable” as “available and capable of being done after taking into
consideration cost, existing, technology, and logistics in light of the overall project purpose.”

4

4937-4804-0632, v. 1
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ecological functions such as breeding opportunities for native amphibians and floodplain retention of
flood waters.

The restoration design was developed by several experts, and reviewed by permitting agencies,
to achieve the project objectives while limiting the project footprint to the minimum area necessary to
achieve project objectives. As a result, the development area necessary to restore fish passage through
the removal of the dam and recreation of a natural stream channel with the identified ecological
functions and floodplain benefits is roughly equivalent to the existing combined footprint of the dam
and the pond. The existing footprint of the dam and the pond is approximately 51,200 sq. ft. or 1.18
acres. The design included in the original application identified a restoration grading area totaling 53,400
square feet, or the 1.22 acres referenced in the decision and appeal statement. However,
additional design improvements following submittal of the initial land use application, including changes
suggested by ODFW, in a restoration grading area just under 51,200 sq (approximately 1.18 acres). As a
result, the existing footprint of the dam and pond is effectively equal in size to the riparian restoration
grading area. As detailed in the memo provided as Attachment 4, reducing the riparian restoration
grading area further would be inconsistent with the restoration objectives, and thus the restoration area
is the minimum area necessary for the proposed use.

The record also details how tree removal has been minimized to the extent practicable. Exhibit
A.3, page 10 explains how impacts to trees have been minimized and Exhibit A.2, Sheet 4 depicts the
disturbance area modifications to exclude and protect areas with established trees. As explained in
Exhibit A.5, a total of 20 trees (12 native trees and 8 non-native trees) must be removed for the grading
work necessary to remove the dam, which is approximately 8% of the trees on the site (well below the
allowance of 50% removal for dense tree groves). While removing those trees is necessary to allow the
proposed use, trees of 6-inch DBH or greater that are removed will be replaced with a total of 966 native
trees, a 48:1 ratio that vastly exceeds the 1:1 replacement standard. Replacement trees will be placed
within the riparian corridor or the adjacent upland area to provide shade, water retention, and wildlife
habitat.

GROUND 4

Failure to Adequately Address Public Comments (MCC 39.1105) Substantive concerns raised by the
Cottrell CPO and adjacent property owners (Exhibits D.l, D.3, and D.4) regarding the relationship
between this project and T3-2022-16220 were dismissed with identical boilerplate responses stating the
application "solely concerns the review of restoration of Cottrell Pond." This does not constitute
meaningful engagement with the merits of the concerns raised and fails the standard of reasoned
decision-making required under a Type Il review process per MCC 39.1105.

Appellants’ fourth ground for appeal misstates the requirements of MCC 39.1105. The record
demonstrates that the County complied with the Type Il process and provided adequate, reasoned
responses to the comments submitted. MCC 39.1105 requires the County to consider and respond to
relevant public comments in a Type Il proceeding. It does not require the County to provide extensive

4937-4804-0632, v. 1
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findings addressing arguments that fall outside the applicable approval criteria or seek to expand the
scope of review. Here, many of the comments identified by Appellants focused on the Filtration Facility
and its alleged impacts.

The Applicant nevertheless provided detailed written responses to all submitted comments
(Exhibit A.10), and the County considered those materials in issuing its decision. To the extent the
County’s responses consistently explained that this application “solely concerns” the restoration Project,
that conclusion correctly reflects the limited scope of the proceeding and the limits of the applicable
approval criteria. Consistency in those responses does not render them inadequate. Instead, it reflects
the recurring nature of comments that sought to introduce issues beyond the scope of this SEC-wr
review. Nothing in MCC 39.1105 requires the County to include extensive or individualized findings
addressing arguments that are not relevant to the applicable approval criteria.

CONCLUSION

The Applicant requests that the Hearings Officer uphold the County’s approval of the SEC-wr
permit for this stream restoration project. The Project and the Project’s significant benefits to the resource
and water quality of Johnson Creek meet and exceed the applicable SEC-wr approval criteria. Project
opponents focus their objections primarily on the Filtration Facility, amounting to an impermissible
collateral attack on a permitted facility, and otherwise offer no legitimate grounds for denial based on the
approval criteria applicable in this case.

Best regards,

YA

Renee France
RADLER WHITE PARKS & ALEXANDER

4937-4804-0632, v. 1
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About the Clackamas Partnership

In 2018, the Clackamas Focused Investment Partnership (FIP) developed a Strategic Action Plan to restore
ESA-listed Clackamas fish populations in the Clackamas River Basin, Abernethy, Kellogg, Johnson Creek
watersheds, and other lower Willamette tributaries as well as east bank/floodplain of the lower Willamette
River from Willamette Falls to Johnson Creek. Based on the Strategic Plan's comprehensive restoration
strategy, OWEB awarded a $8,477,795 grant to support fish habitat restoration from 2019 to 2025. As the
Partnership concludes the OWEB-funded projects, we are revising our Strategic Plan and reaching out to
partners to assess interest in guiding the Partnership’s future restoration activities and grant applications.

The Clackamas Partnership is a collaboration of
more than fifteen organizations committed to
restoring native fish populations:

https://www.clackamaspartnership.org/About/About 113



6/25/26, 8:39 AM Clackamas Partnership | About the Clackamas Partnership

ha’/- - St

J ohnson Creek

Clackamas River

Basin Council Watershed Council

N
NORTH
o CLACKAMAS
. WATERSHEDS
\, COUNCIL
CLACKAMAS

HISTORY

Discovery S W C D

’CTJNFEDERF\TI'CI TRIBES OF

(lackamas River
4. Water Prowders é

WARM SPRINGS

1855

m“dl ENVIRONMENT
DEQ [+ SERVICES

https:/iwww.clackamaspartnership.org/About/About 213



6/25/26, 8:39 AM Clackamas Partnership | About the Clackamas Partnership

@ Metro

Portland General
//' Electric

OREGON

Fish & Wildlife

CLACKAMAS

COUNTY
PARKS

ProjectFirma is a service provided by Environmental Science Associates (ESA), which builds on the Tahoe Regional Planning
Agency's EIP Project Tracker. This program is free software; you can redistribute it and/or modify it under the terms of the GNU

Affero General Public License as published by the Free Software Foundation. Source code is available on GitHub.
Copyright (C) 2026 Tahoe Regional Planning Agency and ESA | Code last updated (compiled) at 2026-03-25 17:34:11.
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Clackamas Partnership Project Tracker

Partners in Restoring Clackamas Populations of Salmon and Steelhead

Welcome to The Clackamas Partnership!

The Clackamas Partnership is a collaboration of Portland metropolitan area watershed councils, government
agencies, tribes, and other organizations committed to improving watershed health. The Partnership recently
developed a Strategic Restoration Action Plan to guide voluntary restoration actions designed to improve
stream habitat, water quality, and native fish populations. The Strategic Plan covers the Clackamas River
Basin, a stretch of the Willamette River, and other tributaries flowing into the east side of the Willamette
River, including Abernethy, Kellogg, and Johnson Creeks. Historically, the Clackamas River and these
tributaries supported thriving salmon, steelhead, and other native fish populations.

The Strategic Plan focuses on salmon and steelhead populations that are listed under the Federal
Endangered Species Act (ESA). The Plan also addresses anadromous Pacific lamprey and resident Clackamas
River Basin bull trout populations identified in federal and state native fish recovery and conservation plans.

Restoration actions are guided by the habitat and population objectives and conservation approaches set
forth in the following plans:

https:/fwww.clackamaspartnership.org 1/3
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e Oregon Department of Fish and Wildlife's (ODFW) Lower Columbia River Conservation & Recovery.
Plan for Oregon Populations of Salmon & Steelhead
Focus species: Spring and fall Chinook salmon, chum salmon, coho salmon, winter steelhead
Co-benefit species: Redband trout; cutthroat trout

U.S. Fish and Wildlife Service's (USFWS) Conservation Agreement for Pacific Lamprey and 2020

Regional Pacific Lamprey Implementation Plan for the Lower Columbia/Willamette Regional
Management Unit Willamette Sub-Unit

USFWS' Final Recovery Plan for the Coterminous United States Population of Bull Trout
Focus species: Bull trout

Co-benefit species: Redband trout; cutthroat trout

The Clackamas Partnership was awarded a grant through the Oregon Watershed Enhancement Board's
(OWEB) Focused Investment Partnership (FIP) program. The $8,744,080 grant will support fish habitat
restoration, outreach, monitoring, and other activities over a 6-year investment period, 2019 - 2025. The

Partnership estimates leveraging an equal amount of additional funding from Partnership organizations and
other sources to support the restoration program.

Project Map
Full Project Map (Link)

This map shows approximate Project Locations. For more detail, view the comprehensive map page.
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Cottrell Pond Fish Passage Q Vview Fact sheet

€ Back to all Proposals

Proposal ’ Planning/Design  Implementation  Post-Implementation

Completed

Basics

(7] Ecological Concern
Impaired Upstream Passage
@ Limiting Factor

Small Dams and Diversions

9 Project
Cottrell Pond Fish Passage

@ Project Stage Proposal

@ Project Description
An inline pond created on a private taxlot near the headwaters of Johnson Creek in the
community of Cottrell was created several decades ago. This 0.73 acre pond not only blocks fish
passage, but also heats up Johnson Creek. In 2018, JCWC temperature monitoring showed as
much as 8.3C (15F) change in temperature through the pond (17.8C to 26.1 ().
The earthen dam, including up to six feet of fill, will be removed, to restore a free-flowing creek
through this area. The property owner uses this pond for stock/horse watering. We will work
with OWRD for a solution through groundwater to provide small watering tanks for the horse(s).

& Planning / Design Start Year 2025

@ Implementation Start Year 2026

@ com pletion Year 2027
7/26/2024

9 Last Updated

https://www.clackamaspartnership.org/Project/Detail/17706 1/5
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Location

COTTRELL RD

SE O

To zoom, hold down Shift and drag a rectangle.
Location Information

Latitude: 45.4623
Longitude: -122.3054

Watersheds
e Upper Johnson Creek

Organizations

(2] Project Association (7] Organization

Funders East Multhomah SWCD
Oregon Watershed Enhancement Board

Lead Implementer Johnson Creek Watershed Council
Other Partners Oregon Water Resources Dept.
Contacts

https://www.clackamaspartnership.org/Project/Detail/17706 215
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Effects of Inline Ponds on Stream Temperatures in the Johnson Creek Watershed

Author: Katie Holzer, City of Gresham
Publication Date: June 25, 2020
Other Data Contributors: Johnson Creek Watershed Council, United States Geological Survey, City of Portland

1. Summary

Streams that have been altered by urban and agricultural activities are often too warm for some native aquatic
species. Johnson Creek and its tributaries in the Portland, Oregon metropolitan area often exceed the summer
instream temperature standard for salmonid rearing and migration. There are dozens of inline ponds in the
watershed and their effects on stream temperature have been largely unknown. This study examined hourly data
collected from upstream and downstream of 25 inline ponds from 2008-2019 to examine the effects of the ponds
on stream temperatures. The ponds were comprised of a variety of sizes, locations, and outlet structures. Most
ponds were found to substantially raise the stream temperature by several degrees Celsius in the summer months
and to increase the amount of time that a stream segment exceeded the temperature standard by several weeks
each year. The few ponds which decreased summer stream temperatures were all formed either by beaver dams
or by an outlet structure which pulled water from below the pond surface. The effect that each pond had on
stream temperature varied greatly and was associated with several factors. Stream temperature increases were
greater where upstream temperatures were cooler, where pond surface areas were larger, and where ponds
were formed with flow-over dams with outlet structures which released water from the surface of the ponds.
These finding demonstrate that inline ponds add substantial heat to stream sections throughout the Johnson
Creek watershed and that removal, off-lining, or retrofitting of inline ponds could substantially cool those
sections. These actions would likely have larger effects when prioritizing large ponds with surface outlets in areas
where the upstream flow is still cool.



2. Background

Human activity can increase stream temperatures through a variety of mechanisms. These include removal of
trees shading the streams, construction of field tile drains and impervious surfaces such as buildings and
pavement which prevent groundwater recharge, and impounding water in inline ponds which increase the
residence time that water is exposed to solar radiation. Johnson Creek in the Portland metropolitan area has been
altered by human activity in all of these ways, and the current summer temperatures are often warmer than the
optima for many native species, including federally listed salmon. The creek has a Total Maximum Daily Load
(TMDL) for temperature administered by the Oregon Department of Environmental Quality (DEQ). Local
jurisdictions are working to understand the major sources of heat in the creek and to implement projects which
reduce temperatures.

The Johnson Creek Inter-jurisdictional Committee (1JC) is a group of scientists and land managers formed in 1995
who work together to coordinate monitoring and restoration projects in the watershed. The group has been
conducting temperature monitoring in the creek since 1998 with widespread continuous monitoring beginning in
2008. Early efforts showed that the mainstem of the creek generally exceeded DEQ’s instream temperature
standard for salmon migration and rearing for much of the summer throughout its entire length, and that only a
few highly forested tributaries stayed cool enough to meet the standard all summer.

The temperature TMDL strategy in the watershed focuses primarily on riparian tree plantings to increase shade.
Cities and counties in the watershed have been implementing widespread planting efforts as part of their TMDL
Implementation Plans, and the watershed council and soil and water conservation districts have been successfully
conducting riparian restoration on the properties of willing landowners. There are still public and private riparian
properties in need of tree planting, but stream temperature reduction through shading will also require time as
the vegetation grows.

In 2015 the Johnson Creek Watershed Council (JCWC) conducted a pond inventory of the watershed using aerial
images and discovered around 70 likely inline ponds. These ponds were hypothesized to increase stream
temperatures, but the exact effects were unknown. From 2008-2019 members of the 1JC collected continuous
summer stream temperature data upstream and downstream of accessible inline ponds throughout the
watershed. The results of these efforts are summarized in this study.



3. Methods
3.1 Site Selection

Temperature monitoring locations were discussed and chosen by the IJC (Fig. 1). Sites focused on known inline
ponds with access to upstream and downstream locations for placing temperature loggers. Logger locations were
generally selected as close as reasonable to ponds to avoid other influences to stream temperature. Loggers were
generally placed a few inches above the streambed in a location where they were likely to remain submerged
throughout the summer. Instantaneous investigations in several sections demonstrated that temperatures were
generally consistent across a stream cross-section with the exception of pools being cooler at the bottom. Some
inaccuracies may exist due to the microclimate of the logger location, but there are no biases expected which
would be unique to upstream or downstream locations.

A total of 22 ponds in the Johnson Creek watershed were monitored. Most of these ponds were monitored for a
single summer (16) while the remaining six were monitored for two or three summers. Three nearby ponds
outside of the watershed are also included in this analysis. These ponds are in Gresham and were included
because they represent gaps in the Johnson Creek data in terms of pond size and because they provide multiple
years of data (3-6 summers each). These ponds were on Beaver, Kelly, and Fairview Creeks. The first is similar in
size and summer flow to the Johnson Creek mainstem while the others are similar to major Johnson Creek
tributaries.

Most of the ponds were formed by dams constructed by humans (16) while the remaining nine were formed by
beaver dams. Most of the human dams had flow-over outlet structures that discharged water off the surface of
the pond (15) while one had a subsurface outlet structure which released water from below the pond surface.
Beaver dams were porous and released water from throughout the pond water column. Most of the ponds were
located on tributaries (17) while the remaining eight were on the mainstem.
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Figure 1 Map of 25 ponds examined in current study. All but three ponds were located in the Johnson Creek watershed
which is shown in the white outline.



3.2 Data Collection

Continuous temperature data were collected with Hobo Tidbit temperature loggers (Onset Corp.) set to collect
data at least hourly. Temperature loggers were generally deployed from May through October of a given year.
Several sites were already exceeding the instream temperature standard when the loggers were deployed in the
spring, so some additional exceedances were likely missed in the early season for those sites. Additionally, a few
loggers were out of the water for small portions of the summer, so some mid-summer exceedances are also
missing for those sites. Surface areas of ponds were estimated using aerial imagery.

3.3 Analysis

We calculated the 7-day moving average of the daily maximum (7DADM) for each site. From this we calculated
the maximum 7DADM for the entire summer and the number of days that the 7DADM exceeded the instream
temperature standard of 18 °C. To examine the effect of each pond on stream temperature we calculated the
change in the maximum 7DADM for the entire summer, the maximum change in the 7DADM for a given day, and
the change in the number of exceedances from the upstream site to the downstream site. For ponds with multiple
years of data we summarized the average of these changes across years.

We examined several local factors which may affect the influence of the ponds: temperature at the upstream site,
surface area, and outlet structure type. To explore the relationship between these factors and the influence of the
pond on stream temperature we conducted simple linear regressions for continuous variables (upstream
temperature and surface area) and a Mann-Whitney U test for the categorical variable (outlet structure type).
Surface areas were log-transformed prior to analysis to fit the assumptions of normality. We also created a
generalized linear model to determine which of these factors were most useful in predicting the effect of the
ponds on stream temperature. For model selection we used minimization of the Akaike Information Criterion with
a 2" order correction for use with small sample sizes (AlCc).

3.4 Modelled Additional Exceedances

To obtain an estimate of additional exceedances that were missed by the temperature loggers we employed a
simple linear regression model constructed from the sites with complete data. This model was built by relating the
maximum 7DADM temperature to the number of exceedances for each site with complete data (R*=0.80). The
resulting regression equation was applied to sites with missing data. Both the raw and modelled exceedances are
reported.

Twelve of the upstream locations and 17 of the downstream locations likely had additional exceedances of the
temperature standard that were not captured by the temperature loggers. The estimates for six of the upstream
sites and four of the downstream sites were the same or lower than the observed number of exceedances. Each
of these sites had datasets that started with 7ZDADM values very close to the temperature standard, so there were
likely to be few, if any, additional exceedances. For those sites, summary statistics are reported with the observed
number of exceedances.



4. Results
4.1 Summary

Most inline ponds (20 out of 25) increased summer stream temperatures (Fig. 2). The average increase in
maximum 7DADM temperature was 2.1 °C (range: -2.3 — 8.7 °C). The average increase in 7DADM for a given day
was 3.0 °C (range: -1.1 — 9.7 °C ). The average increase in the number of days of exceedances of the temperature
standard was 26 days (range: -23 — 112 days) for sites with complete data and 35 days when including modelled
estimates for sites with incomplete data (range: -27 — 134 days). These measures were all highly correlated (Fig.
3; all p < 0.001, all R? 2 0.77). The increase in the maximum 7DADM was the most informative of these three
measures for factor analyses and did not require any estimations, so it was therefore used as the dependent
variable for factor analyses.

Upstream maximum 7DADM temperatures averaged 20.9 °C (range: 16.7 — 25.3 °C) and downstream maximum
7DADM temperatures averaged 23.0 °C (range: 17.9 — 28.3 °C). Exceedances at upstream sites averaged 51 days
for sites with complete data (range: 0 — 116 days) and 58 days when including modelled estimates for sites with
incomplete data (range: 0 — 116 days). Exceedances at downstream sites averaged 79 days for sites with complete
data (range: 0 — 132) and 93 days when including modelled estimates for sites with incomplete data (range: 0 —
162 days). Four of the upstream sites stayed below the temperature standard for the entire summer while all but
one downstream site had exceedances. The sites without exceedances were all on small headwater streams:
Hogan Creek, Spring Creek, Errol Springs Creek, and the headwaters of the Johnson Creek mainstem. Summary
data for each pond are shown in Table 1.
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Figure 2 Effect of each pond on stream temperature. The y-axis is the difference in the maximum value of the 7-day average
of the daily maximum temperature (7DADM) between the upstream and downstream sampling locations for each pond over
the entire summer (values averaged across years for sites with multiple years of data). Ponds are ordered from left to right in
by amount of temperature increase they caused. Bars below 0 represent ponds which decreased stream temperature while

those above 0 represent ponds which increased stream temperature.



Table 1 List of ponds and major attributes. All temperatures are the maximum 7-day average of the daily maximum
(7DADM). Exceedances (ex.} are the number of days that the 7DADM exceeded the instream temperature standard of 18 °C
for salmonid rearing and migration. The far-right columns show the increase (Incr.) from the pond in the stream temperature
in the number of days of measured or modelled {(mod.) exceedances. Numbers which changed with modelling are italicized.
Ponds are ordered from highest to lowest in how much they increased stream temperature.

Up- Down- | Up- Down- incr. in Incr. in
Surf, stream | stream | stream | stream | Incr.in | daily Incr.in | mod.
Outlet area temp. temp. ex. (# ex. (# temp. temp. ex. (# ex. (#
Pond name Creek structure | (acres) | (°C) (°C) days) days) (°C) {°C) days) days)
Centennial Mitchell
Pond Creek Surface 0.58 19.6 28.3 36 116 8.7 7.3 80 126
Johnson
Cottrell Pond Creek Surface 0.73 17.8 26.2 0 95 8.4 8.5 95 134
Fairview
Fujutsu Ponds Creek Surface 17.82 18.4 25.7 20 132 7.4 9.7 112 112
Cedar Lake Hogan Creek Surface 1.74 19.8 24.4 25 95 4.7 2.6 70 72
Errol Beaver Errol Springs
Pond 2 Creek Porous 1.25 20.0 245 45 116 4.6 5.2 71 71
Marpol Pond Butler Creek Surface 1.18 20.5 24.6 55 96 4.3 6.9 41 61
Persimmon
Pond 1 Hogan Creek Surface 0.97 16.7 19.8 0 53 3.1 5.0 53 53
Mt. Hood CC
Pond Kelly Creek Surface 2.02 21.4 24.5 72 102 3.1 4.0 31 41
Wheeler
Wheeler Pond | Creek Surface 0.13 17.5 20.1 0 18 2.6 2.7 18 30
Westmoreland | Crystal
Pond Springs Creek | Surface 2.57 20.2 22.7 50 81 2.5 0.6 28 35
Errol Beaver Errol Springs
Pond 1 Creek Porous 1.50 17.5 20.0 0 45 2.5 3.3 45 45
Brigman
Meade Ponds Creek Surface 0.17 22.9 24.3 83 96 1.4 2.9 13 29
Persimmon
Pond 2 Hogan Creek Surface 0.35 19.8 21.0 53 49 1.2 1.3 -4 9
Foster Pond Kelley Creek Surface 0.10 21.5 22.5 63 67 1.0 2.0 4 4
Mawrcrest
Pond Butler Creek Surface 0.07 19.9 20.7 35 60 0.8 2.0 25 25
Errol Beaver Errol Springs
Pond 3 Creek Porous 0.15 24.5 25.2 116 124 0.7 1.0 8 8
Main City Park | Johnson
Beaver Pond Creek Porous 0.47 24.4 24.9 34 48 0.5 1.2 14 8
Waldorf
School Pond Spring Creek Surface 0.10 17.4 17.9 0 0 0.5 2.6 0 0
Richey Pond Kelley Creek Surface 0.23 22.0 22.5 67 91 0.5 3.0 24 24
Roberts Johnson
Beaver Pond Creek Porous 0.22 21.4 216 80 83 0.2 0.8 3 3
7th Street Johnson
Beaver Pond Creek Porous 0.39 23.8 23.8 38 39 -0.0 0.4 1 0
Ochioto Johnson
Beaver Pond Creek Porous 0.43 23.1 22.7 89 84 -0.5 0.1 -5 -6
Sub-
Binford Lake Butler Creek surface 1.38 23.0 21.6 97 90 -1.5 2.8 -7 -7
MHCC Beaver
Pond Beaver Creek Porous 0.08 25.3 23.3 50 40 -2.0 0.1 -10 -27
Palmblad Johnson
Beaver Pond Creek Porous 0.24 25.0 22.7 112 89 -2.3 -1.1 -23 -23
Min. 0.07 16.7 18.0 0 0 -2.3 -1.1 -23 -27
Summary Mean 1.39 20.9 23.0 49 76 2.1 3.0 27 33
Max. 17.82 25.3 28.3 116.0 132 8.7 9.7 112 134
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Figure 3 Correlations among measures of increases in stream temperature from the 25 ponds studied. Each point
represents one pond (with data averaged for those with multiple years). Most ponds increased stream temperature for all
three measures, and the measures were highly correlated. The y-axis for each graph is the increase in the maximum of the 7-
day average of the daily maximum temperature (7DADM) over the entire summer. The x-axes are as follow: A) the maximum
increase in the 7DADM on a given day, B) the raw data for the increase in the number of days of exceedances of the instream
water quality standard of 18 °C for salmonid migration and rearing, and C) is the modelled increase in the number of days of
exceedances of that standard for sites with missing data. *The R? value in C) is artificially inflated because the modelled data
use the y values to predict the x values.

4.2 Factors Affecting Pond Influence on Stream Temperature

Simple regressions showed significant relationships between increase in maximum 7DADM temperature and
several local factors (Fig. 4). Generalized linear models indicated that the top model included all three factors
examined: upstream temperature, surface area, and outlet structure type (AlCc weight of full model = 0.47, p <
0.001, R2 = 0.60). This indicates that each of these factors explain a significant proportion of the variation in the
increase in temperature from a given pond.

Ponds on stream segments with lower upstream temperatures tended to cause more warming (Fig. 3A, T =-4.04,
p = 0.001, R? = 0.41). Ponds with maximum 7DADM upstream temperatures <21 °C generally increased stream
temperatures by 2 — 8 °C whereas those with upstream temperatures >21 °C generally increased stream
temperatures by <2 °C.

Ponds with larger surface areas tended to cause more warming (Fig. 3B, T = 3.26, p = 0.003, R? = 0.32). Ponds with
surface areas of >0.5 acres generally increased stream temperatures by 2 — 8 °C whereas those <0.5 acres
generally increased stream temperatures by <2 °C.



Ponds created by human dams with surface release outlet structures tended to cause more warming than those
created by porous beaver dams or by the human dam with a subsurface outlet structure that drew from below
the pond surface (Fig. 3C, W = 76.0, p = 0.003). On average, ponds with surface release structures warmed stream
segments by 3.3 °C (range: 0.5 — 8.7 °C) while those with porous or subsurface release warmed stream segments
by 0.1 °C (range: -2.5 — 4.6 °C).
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Figure 4 Correlation of pond features with increases in stream temperatures. Three local pond features were correlated
with amount of stream warming. A) Ponds located on cold stream segments tended to warm the stream more than those on
segments where the stream was already warm. B) Ponds with larger surface areas tended to warm stream sections more
than smaller ponds. C) Ponds with flow-over outlet structures tended to warm stream sections more than ponds created by
porous beaver dams or by a dam with a subsurface release structure. The y-axis for each graph is the increase in the
maximum of the 7-day average of the daily maximum temperature (7DADM) over the entire summer (values averaged across
years for sites with multiple years of data). The x-axis in A) is the maximum 7DADM at the upstream location.



5. Discussion

Inline ponds generally increased stream temperatures in the Johnson Creek watershed. The effects of individual
ponds varied depending on several factors, but the majority of ponds increased summer stream temperatures by
several degrees Celsius. These ponds generally caused stream segments to exceed the instream temperature
standard for salmon rearing and migration by several additional weeks each summer. Most stream segments
were already exceeding the temperature standard for a portion of the summer before they encountered inline
ponds, and these ponds increased this issue.

Several factors were shown to be correlated with a pond’s effect on stream temperature: upstream temperature,
surface area, and outlet structure type. Cooler streams tended to experience more warming than streams that
were already relatively warm. This indicates that efforts targeting ponds on cool streams, such as tributaries and
headwater areas, may have the greatest impact on cooling stream temperatures. Ponds with larger surface areas
tended to warm streams more than those with smaller surface areas. Therefore, larger ponds may be prioritized
for retrofit or removal. We did not examine depth, streamflow, or shade in this study which likely have substantial
effects of the amount of warming though stratification and attenuation of solar radiation.

Outlet structures appear to have a strong effect on the amount of warming. Flow-over structures which skimmed
the hottest water from the surface of ponds tended to increase stream temperatures much more than those
which drew cooler water from below the pond surface. Observations of the beaver dams indicated that generally
no water spilled over the tops of the dams during the summer months and that water was percolating through
the entire structure, presumably drawing from the entire water column. Instantaneous observations taken in
several ponds (human and beaver) during the hottest part of the summer in 2017 and 2019 showed that most
ponds >2’ deep possessed some thermal stratification. Therefore, targeting dams with surface outlet structures is
more likely to reduce stream temperatures addressing than those with other structures. Additionally, retrofitting
ponds to be porous or have subsurface release structures may be a cost-efficient and worthwhile option for
reducing stream temperatures where pond removal is not desired and where fish passage is not a concern.

The factors identified work together to explain the increases in stream temperature from a given pond. One clear
example of this is with the beaver ponds. Most beaver ponds in this study had little effect on downstream
temperatures, and these tended to be deep, narrow, shaded ponds on the mainstem of the creek which was
already warm. Conversely, two beaver ponds increased stream temperature substantially, with one being among
the top ponds in the watershed for increase, and these were large, shallow, sunny ponds on a small, cool, spring-
fed stream. Although beaver ponds tended to increase stream temperatures less than human ponds of similar
sizes and upstream temperatures, they had a wide variety of impacts dependent on the specifics of the pond.

The factors identified in this study can contribute to prioritization for pond removal or retrofit. There are
additional factors that could also be considered such as overall thermal loading, potential rearing habitat provided
by the pond, the willingness of the landowner for change, and the feasibility and cost of a project. The Johnson
Creek Watershed Council has already been using this information to target ponds for removal and retrofit. By the
writing of this report the pond showing the largest increase in stream temperature (Centennial Pond) had already
been retrofit through a project led by the council and projects for several other ponds were actively in process.

This study examined summary data for measures of temperature maxima and exceedances over the entire
summer. There are other aspects of this data which may be biologically relevant, such as daily minima or timing of
warming. Fig. 5 shows example raw data from six ponds which show very different patterns. Additionally, this
study examined stream temperatures immediately upstream and downstream of ponds, but it did not look at the
legacy effects of these ponds on the stream. Changes in stream temperature may be sustained far downstream or
may attenuate in a short distance dependent on factors such as flow rate, shade, and microclimate. This is a
substantial gap in the knowledge of the effects of inline ponds on stream temperatures in Johnson Creek and
warrants more study.



This study indicates that many inline ponds increase stream temperatures throughout Johnson Creek and its
tributaries. Therefore, removing or retrofitting ponds would likely reduce thermal loading and be an important
part of working towards meeting the instream water quality temperature standard. Individual ponds showed large
differences in how much they increased stream temperature. Efforts to reduce temperature impacts could
prioritize ponds on cool stream sections, those with large surface areas, and those which draw water off the
surface of the pond. The results of this study may also be useful in other watersheds with inline ponds where
temperature reduction is desired.
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Figure 5 Raw data from six representative ponds during a warm week in 2016. The raw hourly data from these six example
ponds demonstrate how various factors contribute to stream warming and how patterns of temperature effects differ among
ponds. Ponds A-C warmed the stream, ponds D-E had no significant effect, and pond F cooled the stream. Pond names and

major measured factors are described at the top of each graph.
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Abstract

This project represents Phase 1 of a potential two-phase study of in-channel ponds (ICPs) in
Oregon. In Phase 1, DEQ staff compiled, analyzed, and summarized data acquired to date from
local monitoring organizations to address, for internal DEQ purposes, the critical question: "Are
in-channel ponds linked to in-stream water temperature increases in Oregon?” Several sub-
questions exist regarding the magnitudes, patterns, consistency, and regulatory aspects of any
temperature increases. Phase 1 results and remaining gaps are presented in this context.

Data from 26 ICPs were analyzed, representing 19 anthropogenic — human constructed — ponds
and seven beaver ponds (Fig. 1, Tbl. 1). All ICPs were in the Portland metro area (DEQ's
Northwest Region), with 22 in the Johnson Creek (including six beaver ponds), three in the
Sandy River (including one beaver pond), and one in the Columbia Slough watersheds. Over
400,000 pairs of upstream-downstream temperature data provided by local entities were
aggregated into hourly and seven-day average daily maximum (7DADM) summary data for
analysis. Interpretation focused on 7DADM values (n=6838) given their time integration and
relevance to water quality standards.

Across the 19 studied ICPs, the median and mean hourly-based upstream-downstream
temperature increases ("Tgain") were 1.55°C and 1.86°C, respectively. Corresponding median and
mean 7DADM Tgain were 1.74°C and 2.43°C, respectively (Tbl. 4). The range of median 7DADM
Teain for individual 1ICPs was 0.09-6.0°C (Fig. 2, Tbl. 3). Among 15 ICPs with surface outlets, 14 had
statistically significant 7DADM Teain (Tbl. 3, i.e., p<0.05 by Generalized Estimating Equation
method) and the median 7DADM Taain among individual ICPs was 1.55. Thirteen of these
surface-outlet ICPs had median 7DADM Tgain 20.5°C (Tbl. 3).

Three ICPs had significantly negative 7DADM Taains (median range: ©0.85- ¥0.40°C). The two ICPs
with subsurface outlets did not show significant 7DADM Taain, suggesting that outlet
modification may reduce ICP discharge temperature vs. surface outlets; such modification may
however increase in-pond temperature (not studied). On a monthly basis, ICPs had median
7DADM Taain 22.0°C from May-August, with the greatest 7DADM downstream temperatures
occurring in July-August (median >20°C) (Fig. 4).

Among beaver ponds, two had significant median 7DADM Teains (0.31, 0.5), three had
insignificant changes, and two had significant decreases (-1.1, -0.15); thus, among beaver ponds
with significant 7DADM temperature changes, the median and mean 7DADM Te.in was 0.08 and
0.04, respectively (°C, Tbl. 3).

Conclusions: Generally and as previously reported by local entities,"* human-built ICPs showed
strong trends of raising downstream temperatures in the study area. Fourteen of 17 ICPs (82%)
with surface or porous outlets showed significant Teain. Remaining questions or study limitations
pertain to:
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A. In-channel pond impacts on water temperature beyond the studied basins (i.e.,
statewide) and time periods.

B. Which factors most influence ICP temperature impacts, e.g., pond, watershed, climatic,
hydrologic parameters.

C. If other environmental factors influence water temperature more strongly than ICPs, e.g,,
watershed land use, shading.

D. This report did not focus on beaver dams or beaver dam analogues. Focused literature
review or additional monitoring may be required to draw related conclusions.

Recommendations: Alongside the existing evidence of ICP water temperature impacts and
identified gaps, DEQ’s interest in and potential uses of ICP impact information should drive
decision-making on if and how to conduct additional study (Phase 2); this suggests
management discussion beyond the scope of this report. Based on this report, however, DEQ
might consider (a) recommending denial of ICP water right permits through the Oregon Water
Resources Department unless applicants provide evidence that water temperature impacts are
unlikely, or (b) supporting removal of ICPs as a generally effective practice to reduce water
temperature impacts. If DEQ requires more specific or deep-rooted evidence (e.g., to (c) compel
landowners to remove ICPs or defend decisions in court), then additional, more refined analysis
across important geographic, watershed, and design conditions, and/or critical time periods is
warranted.

Introduction

In-channel ponds include constructed impoundments built between a stream channel’s banks
for a range of human uses (e.g., irrigation, livestock, aesthetics, recreation, nurseries); ICPs also
form behind beaver dams. Although ICP designs vary, they commonly include dams that retain
water until overflow. Recent Johnson Creek Watershed-based studies reported that ICPs with
surface overflow (i.e., "surface outlet”) dams increase downstream water temperatures when
water is released, and suggested causative mechanisms (e.g., that warmer water overflows first;
slow-moving pond water absorbs more sunlight)."* However, a comprehensive aggregation and
analysis of these data has not been completed.

Despite a general understanding that ICPs often act as a downstream heat source in Oregon'?
and other (potentially less relevant) conditions,®” their installation and permitting continues in
Oregon. This is partly due to complicating regulatory factors. For one, rules enacted in the 2000s
were intended for retroactive approval of smaller existing ponds (dam ht.<10', area <9.2 ac-ft)
for water rights (WR) permits, but not as a solution for subsequently installed ponds. Yet, ICPs
are routinely built without prior regulatory permits, reviews, inspections, approvals, or other
documentation unless a post-installation complaint or other situation triggers such and/or
requires a water right permit application. When reviewing water right applications, it is difficult
for DEQ staff to recommend conditions to reduce water temperature impacts of an already-
constructed ICP.
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Except for two recent Portland-area reports that showed significant water temperature impacts
of surface-outlet ICPs,"? the few published studies of in-stream water temperature effects of
small dams and impoundments do not generally reflect watershed characteristics relevant to
much of Oregon.3*"° Several such studies, however, reported that small dams increased
downstream water temperatures in their study areas (e.g., MA, M, PA, and France)*™® and that
dam removal* or modification'' can mitigate these impacts. Conversely, reports of beaver dam
and beaver-dam analogue temperature impacts vary;'*" some recent studies in Oregon and
adjacent states indicate a general lack of negative impacts™'® and/or positive water
temperature benefits for cold-water species."'® Yet, a recent study of eight beaver dams in the
Umpqua River Basin reported significant downstream monthly mean daily maximum water
temperature gains (1.9°C) that attenuated with downstream distance; this study suggested
caution or further study when considering beaver dam analogues for water quality
management.’

This project phase was targeted to address the primary question: "Are ICPs linked to in-stream
water temperature increases in Oregon?” A few tangential questions were also considered.
Although much of the studied dataset was previously reported and analyzed,"” DEQ opted to
analyze a somewhat broader dataset to understand the data, confirm initial results, expand the
(group-wise) statistical analysis, and determine if and what further steps (e.g., new monitoring
data collection, existing information mining) may be warranted to aid potential DEQ decision-
making.

Methods

Scope

In Phase 1, DEQ staff compiled, processed, verified, analyzed, and summarized ICP water
temperature data provided by the Interjurisdictional Committee for Johnson Creek member
organizations, several of whom were responding to DEQ requests for data. We reviewed existing
reports by the members and conducted an academic literature search and review. Phase 1
would conclude when the analysis indicated answers (e.g., "yes”, "no”, "insufficient information”)

to the following questions:

1. Are ICPs linked to in-stream water temperature increases in Oregon?
a. If yes, how are these effects characterized? For example, in terms of size,
consistency, time periods, downstream and geographical extent.
b. If yes, what are the causative factors and which are most important? For example,
various mechanisms, situational conditions, and design parameters.

2. Can DEQ make regulatory recommendations for ICPs now? If "yes”, what and what
applicability?
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The Phase 1 goal was to (a) determine if we can answer the above questions and (b) answer
them as feasible. If gaps prevent this (and if DEQ wants the questions answered), this report
would recommend a Phase 2 process to address this, which could include additional data
collection or analysis. The Phase 1 deliverable is this summary report that (i) compiles, analyzes,
and summarizes available Oregon ICP water temperature data, (ii) addresses the two primary
questions, (iii) identifies new or remaining knowledge gaps, and (iv) outlines an optional strategy
to address them.

Study sites and data

To facilitate data aggregation and comparisons, DEQ only analyzed ICPs with water temperature
data reported at <2-hr intervals for >3 months each year. Monitoring typically occurred from
May to October. The earliest date was March and the latest date was December. Fourteen ICPs
had one year and 12 had >2 years of data. Continuous water temperature sensors were
deployed a few inches above the streambed. A previous report’ details the typical sensor
placement and QA/QC.

The analyzed dataset represents twenty-six individual ICPs with previously collected upstream
(Tus) and downstream (Tps) water temperature data (Fig. 1, Tbl. 1). All analyzed ICP data were
provided by the City of Gresham and the Johnson Creek Watershed Council."* Twenty-two of
approximately 70 total ICPs identified in the Johnson Creek Watershed were monitored' along
with three ICPs in the Sandy River Basin and one in the Columbia Slough Watershed. Nineteen
ICPs were classified “anthropogenic”, meaning that their dam structure or “footprint” (ponding
area) were a product of human development. Note that DEQ categorized two of the three Errol
Springs Creek ICPs as human-and beaver-influenced, while a previous analysis categorized them
as beaver ponds.' DEQ made this distinction because while Errol 1 & 2 are currently flooded by
beaver dams, they were originally developed as trout-rearing ponds and their physical footprints
reflect human-caused disturbance (e.g., they are relatively large with little to no shading). Thus,
for analysis and interpretation, Errol 1 & 2 are categorized as "anthropogenic”, while Errol 3
Beaver is categorized as “beaver”.

The studied ICPs reflects different flow outlet structure types (i.e., surface, subsurface, and
porous (beaver)) and a range of dimensions and in situ conditions such as location, surface area
(177-10,400 m?), elevation (80-632 feet above mean sea level) and shading (qualitatively/visually
assessed) (Thbl. 1). A Certificate of Water Right was found for eight of the anthropogenic ICPs at
the OWRD online search page.

Data processing and analysis

For each ICP, all temporally paired water temperature data (i.e., simultaneous Tys and Tps data)
were extracted; this yielded ~400,000 data pairs. The variable “Teain" was then calculated for each
pair as: Teain = Tps- Tus. Tus, Tos; and Teain data were summarized as rolling seven-day average
daily maximums (7DADMs) (n=6838) and included as response variables of interest in statistical
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models (Generalized Estimating Equations). Predictor variables included ICP ID, type (beaver or
anthropogenic), outlet type, Tus, and water temperature date. Because multivariate statistical
modeling should be completed with single versus multiple models and due to insufficient data,
additional descriptors (e.g., ICP dimensions, flows, shading) were not included in the final model
or analyzed separately. Statistical analysis was conducted on numerical and ranked outcome
data, and results of multiple methods (i.e., Generalized Linear Mixed Models, Repeated Measures
ANOVA) were assessed to support GEE analysis. Discussion focuses on Teain as this most directly
addresses the critical question of this report.

Results and discussion

Statistical analysis (GEE) of the ICP water temperature data confirmed that (a) for the ICP group,
Tos>Tus (i.e., Tcain Was significant, p<0.01, Tbl. 2). The respective median and mean upstream-
downstream 7DADM Teains were 1.74 and 2.43°C (Tbl. 4). The following discussion focuses on
median values as they are more resistant than means to outlier effects and skewed distributions, and
thus represent a more conservative estimate of central tendency.

Statistical analysis also confirmed that most (14 of 17, 82%) ICPs with surface or porous outlets had
significant positive median Teains (Tbl. 3). Teain Was insignificant for one of these (Waldorf) and
significantly negative for two (Persimmon 2 and Kelley Cr 1). The remaining ICPs (Kelly Cr. and
Binford Lk., with subsurface outlets) showed respectively insignificant and significantly negative
(-0.40°C) median Teain, suggesting that outlet modification may prevent downstream Tcain; yet,
further assessment may be required to determine if such modifications increase in-pond water
temperatures to an important extent. The range of median Teains (°C) for individual surface-outlet
ICPs was ©0.85-%6.0 (median: 1.55; Thl. 3); The corresponding 25" and 75" percentiles were
0.45 and 3.0, respectively. Together, this shows that >75% of the calculated 7DADM Togains at
each of >75% of anthropogenic surface-outlet ICPs were 20.45°C.
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Figure 1: Map of monitored ICPs.

The implications for water temperature standard exceedance associated with these Tcains are
potentially major. Figures 2 and 3 show the complete distributions and summary data (i.e,,
medians, 25" & 75" percentiles, maxima, minima) of 7DADM Teain, Tus, and Tos for each ICP; 13
of the 19 ICPs had median Tps's above the 18°C summer standard for salmonid rearing and
migration, and two more had median Tps's (i.e., 217.4°C) approaching it. Anthropogenic ICPs

with subsurface outlets (n=2) and beaver ICPs (n=7) show comparatively small to insignificant or

negative Taains from upstream to downstream monitoring locations (e.g., median Teain (°C) was
>0.5 for only one beaver ICP, and for two others was 0.31 and 0.36; Fig. 2, Thls. 1, 3, 4). These
results should be interpreted with caution, however, given divergent results reported in other
beaver dam and beaver dam analogue studies."’
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Beaver ponds (n=7) are on the right. The horizontal lines represent no change (black), 0.5°C gain (purple), and 1°C gain (red), respectively.

Figure 2. Boxplots of 7DADM Tg.in (°C) data by ICP.
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Figure 3. Boxplots of 7DADM TUS, TDS, and TGain data (°C) by ICP.
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Literature comparisons:

As previously discussed, limited directly relevant information is available regarding water
temperature impacts of ICPs similar to those assessed herein.**"'% Nevertheless, our results
agree with small dam studies in other regions (e.g., that most small surface-outlet
impoundments increase summer water temperatures up to several degrees Celsius
Likewise, previous studies of many sites included herein reported that anthropogenic ICPs
increased the average 7DADM by 2.1°C and the average number of summer days with water
temperature standard exceedances by 35 days/year, from 58 to 93 days." For beaver ICPs, this
analysis aligns with Oregon reports that beaver dams show water temperature effects ranging
from benefits (reductions) to no or modest increases,”'® while other reports suggest water
temperature impacts and the need for further study.’>'>?%?'

) 34,89

Critical questions

Based on this and related studies, some answers to the project’s critical question and sub-
questions are possible.

1. Are human-constructed ICPs linked to in-stream water temperature increases in
Oregon?

Yes, based on standard statistical hypothesis test interpretations, this is highly probable for
ICPs with surface outlets in this study area (>95% confidence). In contrast, two of seven
beaver ICPs showed significant Teain, and the two ICPs with subsurface outlets showed
significant water temperature decreases (Tbl. 3, Fig. 2)

a. If yes, what is the nature and extent of these effects?

Focusing on surface-outlet ICPs across monitoring seasons, 12 of 15 showed significant 7DADM
Teain. Among these 12 ICPs, the median 7DADM Teain was 2.0°C (Fig. 2, Tbl. 3) and nine had
median 7DADM Teain >1°C. Among this ICP type, only Kelley Cr 1 and Persimmon 2 had
significant negative median Tean. Additionally, two ICPs with porous outlets (Errol 1 & 2) had
significant Tgain (respective medians: 1.63 and 3.65°C; Thl. 3).

All but one surface-outlet ICP (i.e., Waldorf) had 7DADM Tps data that exceeded the 18°C
temperature standard. Across ICPs, Tos exceedances were more frequent and drastic than Tuys;
indeed, Tys at four never exceeded the 7DADM standard (Fig 2.) 7DADM Taains were greatest in
summer (Fig. 4). e.g., across all ICPs in July and August, respective median Tys and Tps (°C) were
~18.3 and ~20.8, representing ~2.5°C Taain.
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Although strong effects were evident in this
study area, we cannot say if or how these
results may extend to other Oregon regions
and watersheds. Alongside broad
geographic- and landscape-based variation,
this study's mainly metropolitan extent
suggests that effects of riparian shading and
other potentially influential stream and
watershed characteristics would require
additional study. Nevertheless, our results
indicate that the water temperature effects
of surface outlet ICPs should be of concern.

b. If yes, what are the causative
factors and which are most
important? e.g., influential
conditions, design parameters,
mechanisms.
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Figure 4. Boxplots of 7DADM Tys, Tos, and Teain data
(°C) by month.

This question was not comprehensively or quantitatively addressed herein. A related
study by City of Gresham reported a significant correlation between ICP surface area and
Teain,' Which corresponded with suggestions that a primary ICP Teain mechanism is when
ponded water receives additional sunlight due to reduced shading and increased water
retention times.>*'? Further study would likely be required to confirm. This may be
possible with the current ICP water temperature data if additional catchment and ICP
information were collected. If confirmed, this mechanism may also explain why
subsurface outlets did not show significant Teain in this study. Summer thermal
stratification was observed even in shallow ICPs,"* meaning that subsurface outlets
would draw deeper, colder water versus surface outlets.

2. Can we make regulatory recommendations for ICPs now?

This is ultimately a DEQ policy and management decision beyond the purview of this report,
which may be determined best by a policy-technical group. That said, several options are
initially evident based on Phase 1. Further study (Phase 2) may however be advisable to

support certain options.

a. If yes, what are the recommendations and applicability? The following are example

potential options:

e Continue to support OWRD efforts to obtain water right permits for ICPs.
e Recommend ICP water right permit denial unless permittee provides evidence that water

temperature impacts are unlikely.
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e Support voluntary ICP removal as a generally effective best management practice to
reduce water temperature. Anecdotal evidence suggests that ICP dam removal or
modification is a feasible, effective, and landowner-acceptable solution that also benefits
fish passage. DEQ should consider promoting this.

o If new monitoring or modeling is planned, recommend forming a technical group to
design the study (e.g., goals, roles, resource needs, data objectives, analysis methods)
and to potentially review progress and output.

Recommendations for future work

o The downstream extent of water temperature increases was not assessed. Methods to
assess this include temperature modeling and/or additional monitoring locations. Note:
the monitoring organizations typically used professional judgment to pre-select “well-mixed”
downstream monitoring points, so we can assume the water temperature changes apply at
least that far.

e The broader geographic applicability (representation) of ICP water temperature effects was
not assessed. The geographic applicability could be extended through desktop modeling
(potential discussion topic) or new monitoring areas (e.g., different river basins, regions,
etc.).

e "Control” sites (comparable sites without ICPs) in Oregon have not been extensively
addressed. The water temperature data provided by local partners did include some data
for two sites collected before and after ICP removal that provide a preliminary view (Tbl. 5).
At the location with more data (Centennial), the median pre- and post-removal 7DADM
Teains are notably different (5.0 and 1.2°C, respectively). The (more limited) Kelley Creek
pre- and post- data (0.47 and 0.85°C, respectively) appear to show less of a dam removal
effect.

o Note: Hypothesis testing was not completed on these data as pre- and post- periods
were different and could not be analyzed as matched pairs. Because some upstream-
downstream Teain is likely even where ICPs are not present (due to increased sunlight
exposure with downstream travel time and other factors),” it would be beneficial to
collect and analyze additional, better matched “with-" and “without-dam"” data to
better-characterize the effects of ICP dam removal or modification.

Further study would likely be required to address the above considerations. This may be
possible with the existing data if additional catchment and ICP information were collected. Local
partners have expressed inclination to conduct such work. New monitoring sites and actions
with a refined design may facilitate more robust analyses of potential influences. If this is
pursued, it would be beneficial to engage in team-based design or prototype monitoring.
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Conclusion

Overall, most studied human-constructed ICPs (14 of 17, omitting two ICPs with subsurface
outlets) exerted significant water temperature effects at magnitudes of probable downstream
concern. The significant Teains 0ccurred during sensitive time periods, increased in the hottest
months, and resulted in water temperature standard exceedances or exacerbations thereof.
Among ICPs without significant median Teain (N=5), two had subsurface outlets (Kelly Cr., Binford
Lk.) and two had among the highest median Tus of the study; note that increased Tus was
reportedly linked to reduced ICP Teain effects.” From the current data and analysis, DEQ cannot
yet conclude if similar effects occur in other regions and watersheds, and if so what are the
major patterns and influences. However, direct solar radiation likely increases the temperature of
ponded water in all areas of the state. DEQ also cannot say how far the downstream effects of a
given ICP may persist.
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Re: Cottrell Pond Restoration Project - Supplemental response to MCC 39.5590(C)(3)(b)
Case File T2-2025-0067

MCC 39.5590(C)(3)(b) requires a demonstration that development within the Alternative Analysis Site in
the Riparian Area has been limited to the minimum area necessary to allow for the proposed use. As
described in the application the proposed use provided through the Cottrell Pond restoration project
(Project) includes 1) converting a “Degraded Riparian Corridor” to a “Good Riparian Corridor”
condition; 2) restoring fish passage through the removal of the impounding dam; 3) improving the water
quality in Johnson Creek through the decrease in water surface area and residence time to significantly
decrease stream temperatures; and 4) retaining ecological functions such as breeding opportunities for
native amphibians and floodplain retention of flood waters.

The development for this Project is limited to dam removal and subsequent grading necessary to achieve
the restoration objectives. As explained in the application, the existing artificial dam and pond area is
51,200 sq ft (approximately 1.18 acres). To the east of the pond is a meadow dominated by invasive reed
canary grass established under the influence of the artificial pond. Removal of the impounding dam and
restoration of a natural stream channel requires grading and earth work to restore that existing impact
area. The application identified a Project restoration grading area of 53,400 sq ft (approximately 1.22
acres), including the removal of most of the existing dam and grading to the east of the pond necessary to
meet the proposed use. Additional design improvements, including changes suggested by ODFW,
following submittal of the initial land use application allowed the restoration grading area to be further
reduced to 51,200 sq (approximately 1.18 acres). These design improvements are represented in the
current plan set. See Exhibits A.2 and A.12. For the collective reasons explained below, the Project
development area is the minimum necessary to allow for the identified proposed use.

! As described in the attached resumes, each of the authors are experts in their respective fields. Each author listed is
member of the project team that contributed to and reviewed the information contained in this memo.

The City of Portland is committed to providing meaningful access. To request translation, interpretation, modifications, accommodations, or
other auxiliary aids or services, or to file a complaint of discrimination, contact 503-823-4000 (311), Relay: 711, or 503-823-7770.
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Turjumaad iyo Fasiraad | MNucbmoBun i ycHuin nepeknan | Traducere si interpretariat | Chiaku me Awewen Kapas
Translation and Interpretation: 503-823-4000 (311), Relay: 711, or 503-823-7770 | portland.gov/water/access



Good Riparian Corridor

A primary objective of the Project is converting the existing Degraded Riparian Corridor to a Good
Riparian Corridor as those terms are defined in the code. Among other features, a corridor is considered
degraded if greater than 10% of the area is covered by invasive plant species. As detailed in the Riparian
Area Inventory, Assessment and Restoration Plan (Exhibit A-5), the existing condition is degraded with
invasive coverage ranging from 15% to 68% across habitat types. The predominant invasive species in the
riparian areas is reed canary-grass (Phalaris arundinacea). Reed canary-grass precludes the establishment
and long-term viability of native plant populations.

To achieve the Good Corridor benchmarks, the Project includes substantial riparian plantings adjacent to
the restored creek area. The success of those plantings requires removal of extensive stands of the
invasive reed canary-grass to the east of the pond, including excavation of root mats and associated soils.
In this case, that contributes to the size of the overall riparian restoration grading area. However, the
temporary soil impacts have been minimized, and the vegetative benefits far outweigh the temporary
ground disturbance.

Fish Passage/Water Quality

Restoring fish passage and elimination of the pond to improve water quality both require the removal

of most of the impounding dam and excavation of accumulated pond sediments to establish a stream with
a consistently low-enough gradient and grade controls to meet ODFW fish passage criteria. Extending the
length of channel restoration towards the eastern property line also minimizes steep gradients and reduces
the risk of developing a headcut, which can create a fish passage obstacle.

MCC 39.6225(B)(3) requires all unsupported graded areas above the established stream banks to provide
a slope that does not exceed 3 horizontal feet to 1 vertical foot. The restoration grading for the Project
includes the creation of banks with slope grades appropriate for stability and maintaining the restoration
objectives of improving water quality and floodplain retention. Reducing the restoration grading area
further would result in steeper slopes that are inconsistent with the restoration objectives and proposed
use.

Ecological Functions

As identified in the list of proposed uses and explained in the application, one of the objectives of the
Project is restoration and retention of ecological functions including creation of wetland habitat suitable
for the breeding of native amphibians but not invasive bullfrogs. While providing some habitat value for
native amphibians, the existing pond primarily serves as exceptional habitat for invasive bullfrogs that
favor permanently impounded water. This project will significantly improve habitat for native amphibian
species by creating seasonal ponds along the north bank of the creek with hydrological connections to the
creek. These ponds are designed to meet the breeding needs of native amphibians but will dry each
summer and prevent the establishment of invasive bullfrogs. American bullfrogs remain in tadpole form
for over a year and require perennial slow or still water, whereas native pond-breeding amphibians can
complete their larval development within a few months and can use seasonal ponds. Bullfrogs are also
voracious predators, eating anything they can catch and fit into their mouths, including other amphibians.
Native amphibians will benefit from the Project by continuing to have suitable breeding habitat while
experiencing reduced predation from invasive bullfrogs

Creating this type of habitat requires additional grading, including the creation of a riparian bench. At this
site, offline seasonal ponds must be slightly higher than the adjacent stream, or groundwater infiltration



would keep them filled. A seasonal side channel will keep the ponds filled through the spring but then go
dry at the upstream flow split when the flow in Johnson Creek falls below a certain level in late July. This
design requires a riparian bench to hold the ponds at a higher elevation than the adjacent stream and
requires a flow split at the upstream end that is far enough upstream to allow the two parallel channels to
diverge in elevation. In designing the ponds, the Project team consulted with amphibian experts and
considered alternative pond numbers and configurations, selecting the design that would provide the
desired ecological uplift while maintaining a natural stream channel and minimizing site disturbance. The
Project team also considered and implemented guidance from the Oregon Department of Fish and
Wildlife (ODFW) on pond configuration to promote connectivity for fish.

Finally, the extent of the riparian restoration area was dictated in part by the federal permitting pathway
for restoration projects such as this one. Nationwide Permit (NWP) 27 requires the project design to
emulate a selected reference condition. The reference reach chosen for the low-gradient, downstream
portion of the reestablished stream channel is a forested stream segment approximately 800 feet upstream
of the Project. The reference reach has a gradient similar to the downstream portion of the project and
includes a floodplain, which is expected to naturally form under low-gradient conditions. A floodplain
was incorporated into the Project design, as required by NWP 27, which contributes to the riparian
restoration grading area. This design element, however, is entirely within the footprint of the inline pond
being removed. A floodplain will contribute to the functional value of the Project by reducing the
scouring energy of winter flows and providing some retention of flood waters.

Conclusion

The Project restoration grading area incorporates the elements that are necessary to meet the proposed use
for the site, including dam removal, a stream channel that provides fish passage and improved water
quality, seasonal riparian ponds for native amphibian breeding, and a functional floodplain. Those
elements and grading of the surrounding slopes to comply with County requirements, including further
reductions in the extent of grading following submission of the land use application, for the collective
reasons provided above, result in the minimum area necessary to allow the proposed use and achieve the
Project objectives.



