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1. Executive Summary

For 2016, the City met the terms and conditions of every HCP conservation
measure with the exception of downstream water temperature targets. For 35
days, mostly occurring from mid-September to late October, the temperature of
the Bull Run River exceeded the HCP temperature target. The City presented the
2016 water temperature information to the Oregon Department of Environmental
Quality, the National Marine Fisheries Service, and the Oregon Department of Fish
and Wildlife. Those agencies directed the City to continue to monitor water
temperatures in the lower Bull Run River in 2017 and to work with the agencies,
starting in the spring, on operational measures to improve performance of the

system for temperature control.

The Bull Run Water Supply Habitat Conservation Plan (HCP) is a 50-year plan to protect
and improve aquatic habitat while continuing to manage the Bull Run River watershed as
a water supply for the City of Portland (City), Oregon. The City created the HCP, with
technical assistance from the Sandy River Basin Partners, to minimize and mitigate the
effects of covered activities associated with the Bull Run water supply operations on listed
and unlisted Endangered Species Act species and their associated habitat. The primary
focus of the HCP is protection for ESA-listed anadromous fish under the jurisdiction of
the National Marine Fisheries Service (NMFS), but the plan also includes other species. In
2009, NMFS issued an Incidental Take Permit to the City pursuant to Section 10(a)(1)(B)
of the Endangered Species Act and signed an Implementing Agreement with the City.
The HCP and each of its provisions are incorporated into those agreements.

In addition, in 2008, the Oregon Department of Environmental Quality’s (ODEQ)
approved the City’s Temperature Management Plan for the Lower Bull Run River
(Appendix G of the HCP). The City’s plan addresses temperature requirements for the
lower Bull Run River that are articulated in the Sandy River Basin Total Maximum Daily
Load (TMDL) report.

In 2012, the City obtained a Clean Water Act 401 Certification from ODEQ for Portland’s
Bull Run Reservoir Hydroelectric Project associated with the improvements to the water
intake towers at Bull Run Dam 2. A report on water quality monitoring required by the
certification is included in this compliance report as Appendix B.

In 2016 PWB chose to begin monitoring water temperature and toad breeding site
selection to determine whether Measure R-3, Reed Canarygrass Removal, was having the
desired outcomes for western toads (Bufo boreas) and northern red-legged frogs (Rana

Executive Summary 1
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aurora). Appendix H, new in this Year 7 report, summarizes the results of the first year of
monitoring.

The HCP includes 49 conservation measures to protect and improve habitat and to avoid
or minimize the impacts of the Bull Run water supply system. Annual reports from the
City are required to document compliance with the conservation measures, monitoring
requirements, research efforts, and adaptive management actions that are implemented.

The seventh year of the HCP was 2016, referred to as Year 7 throughout this document.
This is the seventh Annual Compliance Report.

Changing circumstances and conditions have required modifications to some of the
original HCP measures. The changed measures were implemented with target amounts or
locations that accounted for other measures that could not be implemented (for example,
canceling a large wood project in one location and increasing the amount of large wood
pieces in a second location). These changes are noted in this report and documented in an
appendix of key correspondence with NMFS (Appendix G).

The City met the terms and conditions of every HCP conservation measure for 2016 with
the exception of downstream water temperature targets. For 35 days, the temperature of
the Bull Run River exceeded the HCP temperature target. The City presented the 2016
water temperature information to the Oregon Department of Environmental Quality, the
National Marine Fisheries Service, and the Oregon Department of Fish and Wildlife.
Those agencies directed the City to continue to monitor water temperatures in the lower
Bull Run River in 2017 and to work with them, starting in the spring, on operational
measures to improve performance of the system for temperature control.

2 Executive Summary
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2. Introduction

2.1 Habitat Conservation Plan Background

In April 2009, the National Marine Fisheries Service (NMFS) signed a Permit for
Incidental Take of Threatened Species number 13812, granting the City of Portland
(City) authorization to operate its Bull Run water supply subject to the provisions of the
implementing agreement for the Bull Run Water Supply Habitat Conservation Plan
(HCP). The Incidental Take Permit covers four anadromous fish species listed under the
Endangered Species Act (ESA) of 1974—Lower Columbia River (LCR) Chinook salmon
(Oncorhynchus tshawytscha), Columbia River chum salmon (O. keta), LCR coho salmon
(O. kisutch), LCR steelhead (O. mykiss)—and Pacific eulachon (7Thaleichthys pacificus).

The Bull Run HCP includes 49 habitat conservation measures that are expected to
minimize and mitigate, to the maximum extent practicable, the effects of take on the
covered fish. The measures are designed to improve habitat conditions for the fish and
18 additional wildlife species in the Bull Run subbasin and the Sandy River Basin,
watersheds that are part of the lower Columbia River Basin in northwest Oregon. The
Sandy River Basin was included in the plan in order to fully address the Incidental Take
Permit requirements.

Measures in the Bull Run include modifying water supply infrastructure, implementing
seasonal flow regimes and downramping rates, placing gravel and large wood,
establishing fish passage in certain streams, removing invasive species, and defining
operational standards to avoid or minimize the effects of operations on the covered
species. The measures in the Sandy River Basin, called offsite measures, include large
wood and log jam placement, channel redesign and reconstruction, establishing fish
passage in certain streams, establishing easements and making improvements in riparian
zones, and acquiring land parcels and water rights.

The HCP measures are being implemented and monitored over the course of 50 years.
Measures in some reaches are being implemented early in the term of the HCP to
provide the greatest improvements over time. Not every measure was implemented in
the first year, however. Other measures slated to be implemented later in the HCP time
frame are mentioned by name in this report but are not extensively discussed. By
necessity, the terms of some measures have changed in response to changes in the Sandy
River watershed. The City has maintained full records of measure adjustment terms,
including correspondence with NMFS, documenting approval of the changes.
Correspondence is summarized in this compliance report appendix each year.

A key element of the HCP involves improving water temperature conditions for
spawning and rearing salmonid fish. Compliance with this objective also fulfills the
temperature objectives for the lower Bull Run River that are articulated in the Oregon
Department of Environmental Quality’s (ODEQ’s) Sandy River Basin Total Maximum

Habitat Conservation Plan Background 3
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Daily Load (TMDL) report (ODEQ 2005). The City’s Temperature Management Plan for
the Lower Bull Run River, approved by ODEQ in 2008, is Appendix G of the City’s HCP.

2.2 Annual Report Organization

This report is organized to provide the status of work and planned accomplishments for
HCP monitoring, the research efforts, and the Portland Water Bureau’s adaptive
management program. The monitoring section is divided into compliance and
effectiveness monitoring. Within each of these monitoring subsections, information is
provided for the Bull Run Watershed measures and for the offsite measures in the Sandy
River Basin, respectively. Measures that share similar objectives (such as large wood
placement or obtaining riparian easements) are grouped together. The introductory
subsections titled Measure Commitments are taken directly from the HCP and are
characterized by a font that is different from the rest of the report text.

The HCP outlines a specific program of monitoring, research, and adaptive management
to evaluate habitat improvements resulting from the measures. The monitoring
component includes both compliance and effectiveness monitoring. This seventh yearly
report of accomplishments includes compliance monitoring information in Section 4.1,
effectiveness monitoring information in Section 4.2, and a summary of the planned
research in Section 4.3. Reports describing the monitoring, research, and results in detail
are available as Appendixes A through F and H. Appendix G summarizes key
correspondence between PWB and NMFS on obtaining authorization for changes to
measures, including adjustments to the terms of selected measures.

Table 12, beginning on page 54, provides summary information for the status of each
measure. The table outlines the measurable habitat objective, the method of compliance
monitoring described in the HCP, the years in which the measure is planned to be
implemented, and a description of the status. Table 12 also indicates where the
effectiveness monitoring reports (Appendixes A, B, and H) and the research reports
(Appendixes C, D, and E) are relevant to measures in this annual report. Measures that
are not relevant to the current reporting year are shown with a gray background.
Measures that are due to be started in future years are blank in the “Status” column.

4 Annual Report Organization
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3. HCP Monitoring, Research, and Adaptive Management
Programs

3.1 Monitoring Program

The monitoring program for the HCP is designed to document compliance and verify
progress toward meeting the goals and objectives outlined in Chapter 6 of the HCP. The
monitoring program comprises both compliance and effectiveness monitoring. Compliance
monitoring tracks progress implementing the HCP measures. Compliance monitoring
reports focus on the work completed and planned for the following calendar year.
Monitoring Results for Certification According to Section 401 of the Clean Water Act
provides results of water quality monitoring in Bull Run Reservoir 2 and lower Bull Run
River before and after the modifications to the water intake towers at Bull Run Dam 2 (see
Appendix B). Effectiveness monitoring, described in detail in Appendix A, is provided for
those measures for which the habitat outcomes are somewhat uncertain. Effectiveness
monitoring data will enable an assessment of whether the measurable habitat objectives
have been met.

3.2 Research Program

The research program for the HCP focuses on four components in the Bull Run River
Watershed and one component in the larger Sandy River Basin. In the Bull Run
Watershed, the City is studying the placement of spawning gravel, the degree of gravel
scour in spawning beds suitable for Chinook spawning, the concentrations of total
dissolved gases at certain locations, and the abundance of spawning Chinook adults. For
the Sandy River Basin, the City is collaborating with other organizations doing research
to measure the number of juvenile salmonid outmigrants at the reach and basin levels.
See Appendixes C-F for detailed reports on the research and results.

3.3 Adaptive Management Program

Adaptive management is an approach that involves monitoring the outcomes of a project
and, on the basis of the monitoring results, improving the way the project is managed.
The City anticipates that, over the course of its 50-year HCP, scientific understanding of
the issues relating to salmonid habitat will improve and some conditions will change
such that some reconsideration and adaptation of its approach will be appropriate. The
adaptive management program provides for ongoing evaluation of individual measures as
well as milestones for evaluating the HCP as a whole. A key measure for adaptive
management is the Habitat Fund, described in Section 4.4.

Monitoring, Research, and Adaptive Management Programs 5
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4. Monitoring Measures Status and Accomplishments

4.1 Compliance Monitoring

Most of the HCP measures pose very little uncertainty as to whether implementing the
measures will meet the objectives. For these measures, the City is conducting compliance
monitoring to track implementation and document completion.

4.1.1 Bull Run Measures

The City is using established United States Geological Survey (USGS) sites on the lower
Bull Run and Little Sandy rivers to monitor river flow and water temperature. River
flow compliance will be measured at USGS Gage No. 14140000 (at river mile [RM] 4.7
on the Bull Run River). This gage will also be used to determine compliance with the
downramping rate. Compliance with temperature measures will be based on the
temperature data recorded at USGS Gage No. 14140020 on the lower Bull Run River (at
RM 3.8, the Larson’s Bridge site) and at USGS Gage No. 14141500 on the Little Sandy
River (at RM 1.95, the Little Sandy Dam site), as shown in Figure 1.

S

NE. Bull Run
Reservoir 2

? {
II.;a_r‘siun s ‘b‘\\\ N~ .
rege USGS Gaging Station
14140000 (RM 4.7)

I
USGS Gaging Station
14140020 (RM 3.8)

//)?/e.r
o,
% . USGS Gaging Station
ey 1 ;141500 (RM 1.95)

Figure 1. USGS Gaging Stations for Compliance Monitoring
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Measure F-1—Minimum Instream Flow, Normal Water Years
Location: Bull Run Watershed
Benefits:  Bull Run River flow

Contact: Kristin Anderson, Hydrologist, PWB Resource Protection

Primary Objective

Measure F-1 describes minimum instream flows to improve fish habitat conditions in the
lower Bull Run River during normal water years. The measure includes guaranteed
minimum flow amounts and other criteria that will maintain flow levels for spawning,
rearing, and migrating salmonids and other aquatic species.

Measure Commitments

Measure F-1—Minimum Instream Flows, Normal Water Years: For HCP Years 1-50, the
Bull Run water supply will be operated during normal water years to achieve the
guaranteed flows in the lower Bull Run River specified in Table 1 (expressed in mean
daily flows in cubic feet per second, cfs).

Table 1. Flow Commitments for the Lower Bull Run River During Normal Water Years, Measured
at USGS Gage No. 14140000, RM 4.7

Time Period Guaranteed Required Maximum
Minimum Flow (cfs) Percent of Inflow Required Flow (cfs)
January 1-June 15 120 n/a? n/a

Gradually decrease flows over 15 days from minimum of 120 cfsto a
minimum of 35 cfs. If reservoir drawdown begins before June 30,
decrease flows at no more than 2”/hour to reach the 20-40 cfs

operating range, see below.

June 16-June 30

July 1-September 30 Vary flow from 20 cfs to 40 cfs to manage downstream water

temperature®
October 1-October 31 70 50% 400
November 1-November 30 150 40% 400
December 1-December 31 120 n/a n/a

an/a = not applicable
bSee Measure T-1.

For the period from June 16 to June 30, the guaranteed minimum flow of 120 cfs will be
decreased by 5 cfs per day until the minimum of 35 cfs is achieved at Gage No.
14140000.

Compliance Monitoring 7
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Variable flows will be implemented in summer (July through September) of normal
water years. Water temperature is a key management concern during this season, and
the reservoirs will be operated to take advantage of the limited amount of cold water
that can be stored. Releases from the reservoirs will vary with weather conditions to
better manage use of the available cold water. During mild weather, when temperatures
in the river are naturally lower, less cold water will be released from the reservoirs.
During warm weather, when cold water from the reservoirs is needed to moderate river
temperatures, more cold water will be released. The resulting average summer flow in
normal water years is expected to be 35 cfs.

Flow releases in October and November are defined as a percentage of reservoir inflow,
with both upper and lower bounds as shown in Table 1. The City will provide a “floor”
or minimum flow levels for the lower Bull Run River. The City will also cap the maximum
flow level in October and November to allow the reservoir to refill to reduce the
potential for unacceptable turbidity. The percentage of inflow released is higher in
October than in November, but the total amount of water released will be higher in
November because (1) the floor for the November minimum flow is higher than the
floor for October and (2) inflow is generally higher in November than October.

Basing water release on a percentage of inflow will ensure that fall flow in the lower
river is determined by flow into the reservoirs, not by the amount of water stored in the
reservoirs or the amount diverted for municipal supply. Reservoir storage and
diversions are both affected by water demand. Inflow is not affected by water demand.

The City will control streamflow releases below Dam 2 at Headworks (RM 6.0 on the Bull
Run River) and the lower Bull Run River flow will be measured at USGS Gage No.
14140000 (RM 4.7). For purposes of determining streamflow releases in October and
November, reservoir inflow will be measured and totaled for four USGS Gages (No.
14138850, Bull Run River at RM 14.8; No. 14138870, Fir Creek at RM 0.6; No.
14138900, North Fork Bull Run River at approximately RM 0.2; and No. 14139800,
South Fork Bull Run River at RM 0.6). The daily mean flows of the four gages will be
added and then multiplied by 1.2 to account for the ungaged area of reservoir inflows
in the Bull Run watershed.

City staff will determine the week’s reservoir inflows once a week and determine the
following week’s flow target based upon the inflow data. The first determination of
reservoir inflow levels will occur prior to October 1. The flow releases to meet the
targets will be implemented starting on October 1. Flow release targets will be set each
week through the end of November.

Through the term of the HCP, the flow releases in the lower Bull Run River may exceed
the guaranteed minimum flows in Table 1 if the reservoir inflows exceed demands for
drinking water and the guaranteed minimum flows for fish.

The minimum flow requirements may not be met during the days that the Chinook
surveys occur. Flows will be held to less than 150 cfs, as measured at USGS Gage No.
14140000, to allow safe surveying. The surveys are expected to occur approximately
once per week from August through November. See Appendix F of the HCP for more
details on the Chinook survey procedures.

8 Compliance Monitoring
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Status of Work for Calendar Year 2016

The City met the minimum instream flow requirements of HCP Measure F-1 in 2016.
Guaranteed minimum flows for normal water years were used as the flow targets
January through May and July through December in 2016. See Measure F-2 for spring
flow requirements for 2016.

During October and November, guaranteed minimum flows were based on a percentage
of total inflow to the Bull Run reservoirs during the previous week. Table 2 summarizes

the dates and flows used to derive these calculations.
Table 2. Dates, Inflow, and Flow Targets for October and November 2016

Flow Target Period Index Period Average Inflow (cfs) Flow Target
From To From To During Index Period (cfs)
1-Oct 3-Oct 19-Sep 25-Sep 106 70
4-Oct 10-Oct 26-Sep 2-Oct 85 70
11-Oct 17-Oct 3-Oct 9-Oct 1066 400
18-Oct 24-Oct 10-Oct 16-Oct 2232 400
25-Oct 31-Oct 17-Oct 23-Oct 1807 400
1-Nov 7-Nov 24-Oct 30-Oct 770 308
8-Nov 14-Nov 31-Oct 6-Nov 686 274
15-Nov 21-Nov 7-Nov 13-Nov 396 158
22-Nov 28-Nov 14-Nov 20-Nov 1267 400
29-Nov 30-Nov 21-Nov 27-Nov 991 397

cfs: cubic feet per second

Releases from Bull Run Reservoir 2 were reduced on October 12, October 25, and
November 22, 2016, to permit Portland Water Bureau (PWB) fish biologists to safely
conduct spawning surveys in the lower Bull Run. On these days, the mean daily flow at
USGS Gage No. 14140000 was less than the guaranteed minimum level, a reduction in
stream flow that is allowed under the terms of the HCP measure.

Lower Bull Run River flows at USGS Gage No. 14140000 are depicted in Figure 2.

Compliance Monitoring 9
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Figure 2. Lower Bull Run River Minimum and Actual Flows2in 2016

aFlows exceeding 500 cfs are not shown.

Planned Accomplishments for Calendar Year 2017

The City will continue to set the minimum flow levels early each day so that the daily
averages meet or exceed the HCP minimum flow targets. Flow levels will be monitored
in 2017 and compared to the guaranteed minimum flows. Normal-year or critical-year
flow criteria will be applied as appropriate.
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Measure F-2—Minimum Instream Flows, Water Years with Critical Seasons
Location: Bull Run Watershed
Benefits:  Bull Run River flow

Contact: Kristin Anderson, Hydrologist, PWB Resource Protection

Primary Objective

Measure F-2 describes minimum instream flows that will be used during water years
with critical seasons. These minimum flows will be used to achieve the guaranteed flows
in the lower Bull Run River.

Measure Commitments

Measure F-2—Minimum Instream Flows, Water Years With Critical Seasons: During HCP
Years 1-50, for any years that have a critical spring or fall season, the Bull Run water
supply will be operated to achieve the guaranteed flows in the lower Bull Run River
specified in Tables 3 and 4 (in mean daily flow in cfs). Fall flows in Table 3 will not be
implemented more frequently than two years in a row and will not be implemented

4 years after a previous season of critical fall flows has been implemented (to avoid
affecting the same age cohort twice). If a year does not have a critical spring or fall
season, all flows will be the normal water year flows described in Measure F-1.

The triggers for a critical spring or fall season are defined in Table 3.

Table 3. Critical Spring and Fall Season Triggers

Critical Season Trigger

Spring Drawdown occurs prior to June 15

August and September inflows within lowest 10% of historical record

Fall (1940 to current HCP Year)

The response to a critical spring season is outlined in Table 4.

Table 4. Flow Commitments for the Lower Bull Run River During Water Years with Critical
Spring Seasons

Time Period Guaranteed Minimum Flow? (cfs)

If critical spring season trigger is met, decrease flow
after drawdown begins but no earlier than June 1.
Maintain downramping rate described in Measure F-3,
from 120 cfs to 30 cfs.

June 1-June 30 30

aMeasured at USGS Gage No. 14140000 (RM 4.7)

Compliance Monitoring 11



Portland Water Bureau HCP Monitoring Report for 2016

In any year of the HCP when a critical spring season has been triggered, there may be
additional rain that temporarily raises reservoir inflow levels above outflow levels. The
City may elect, in such circumstances, to raise the flow of the Bull Run River higher than
the critical-period guaranteed minimums indicated in Table 4. Also, the City may elect
to release more flow than the guaranteed minimum to the lower Bull Run River during
critical spring seasons to meet water temperature objectives as described in

Measure T-1 and T-2.

The trigger for the critical fall season is based on whether the mean daily flow for the
August and September inflows to the Bull Run reservoirs are within the lowest

10 percent of historical flows for that time period. Throughout HCP Years 1-50, the
10th-percentile flow level will be updated annually to include new years of record.

The response to a critical fall season is outlined in Table 5.

Table 5. Flow Commitments for the Lower Bull Run River During Water Years with Critical Fall
Seasons?

Guaranteed Maximum

Minimum Flow? Required Percent of Required Flow (cfs)
(cfs) Inflow (cfs)

Time Period

If critical fall season trigger is met, continue
October 1-October 15 20 to vary flow from 20-40 cfs to manage
downstream water temperature

October 16-October 31 30 50% 250
November 1-November 15 30 40% 250
November 16-November 30 70 40% 350
December 1-May 31 120 n/a n/a

aMeasured at USGS Gage No. 14140000 (RM 4.7)

The percentage of inflow and maximum flow requirements might not be met during the
days that the Chinook surveys occur. Flows will be held to less than 150 cfs, as
measured at USGS Gage No. 14140000, to allow safe surveying. The surveys are
expected to occur approximately once per week from August through November. See
Appendix F for more details on the Chinook survey procedures.

The City will control streamflow releases at Headworks (RM 5.9 on the Bull Run River)
and the lower Bull Run River flow will be measured at USGS Gage No. 14140000

(RM 4.7). For purposes of determining streamflow releases in October and November,
reservoir inflow will be measured and totaled for four USGS Gages (No. 14138850, Bull
Run River at RM 14.8; No. 14138870, Fir Creek at RM 0.6; No. 14138900, North Fork
Bull Run River at approximately RM 0.2; and No. 14139800, South Fork Bull Run River at
RM 0.6). The daily mean flows of the four gages will be added and then multiplied by
1.2 to account for the ungaged area of reservoir inflows in the Bull Run watershed.
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City staff will determine the previous week’s reservoir inflows once each week and
establish the next week’s flow release target based on that inflow data. The first
determination of streamflow level will occur prior to October 1. The flow releases to
meet the targets will be implemented starting on October 1. Additional flow release
targets will be set each week through the end of November.

Status of Work for Calendar Year 2016

The critical spring trigger was met in 2016. Drawdown initially commenced on May 30,
2016. Downstream flows were decreased below 120 cfs starting June 2. Additional rains
in mid-June refilled Bull Run reservoirs. Reservoir drawdown began again on June 30,
2016.

Because critical fall minimum flows were implemented in 2014 and 2015, the option to
implement critical fall flows in 2016 was not available. The lowest 10 percent of total
reservoir inflow during August and September from 1940 through 2015 was 3.53 billion
gallons. Total reservoir inflow during August and September 2016 was 3.8 billion gallons
with the effect Bull Run Lake release water removed; therefore, critical fall conditions
did not occur in 2016. Lower Bull Run River flows at USGS Gage No. 14140000 are
depicted in Figure 2 on page 40.

Planned Accomplishments for Calendar Year 2017

Critical spring and fall triggers will be assessed in 2017. If the critical spring trigger is
met, the City will implement the appropriate guaranteed critical-year minimum flows
per the conditions of the HCP.
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Measure F-3—Flow Downramping
Location: Bull Run Watershed
Benefits: Bull Run River flow

Contact: Glenn Pratt, Hydroelectric Project Manager, Portland Bureau of Hydroelectric Power

Primary Objective

The City is committing to a low downramping rate to reduce effects on covered fish in
the lower Bull Run and Sandy rivers.

Measure Commitments

Measure F-3—Flow Downramping: For HCP Years 1-50, the City will release flow into
the lower Bull Run River, below Dam 2 as a result of hydropower operation, at a
maximum downramping rate of no more than 2"/hour (0.17'/hour), as measured at
USGS Gage No. 14140000 (RM 4.7). City staff will monitor recordings at USGS Gage No.
14140000 to ensure that the decreases adhere to this downramping rate.

This maximum downramping rate will not apply to events beyond the control of system
operators, such as unexpected power grid interruptions, downed power lines,
equipment failures, emergency responses at the Headworks as required to assure
compliance with federal Safe Drinking Water standards, the mandatory annual testing of
the powerhouse, and other circumstances that preclude the use of the North Tunnel or
Diversion Pool at the City’s water supply Headworks. The maximum downramping rate
will also not apply when naturally occurring high flows, as measured at USGS Gage

No. 14138850 (Bull Run RM 14.8), decrease by more than 2"/hour.

Status of Work for Calendar Year 2016
The City was in compliance with Measure F-3 in 2016

Downward-stage fluctuations in the lower Bull Run River, as measured at USGS Gage
No. 14140000, were maintained at or below a rate of 2"/hour (hr) for 99.86 percent of the
time in 2016. Downramping exceedences occurred during 12 hours, or 0.14 percent of
total operating hours during the monitoring year.

The effects analysis outlined in the HCP was based on predicted flow exceedences of 0.4
percent of total operating hours per year—a level of downramping flow exceedences that
was determined to have minimum effects on covered fish species in the Plan.

Eleven of the twelve hours of downramping exceedences were excluded from the
fluctuation limit as allowed by Measure F-3; for those hours the City analyzed the flow
data to determine why the exceedences occurred. One of the twelve hours in 2016 was
due to operator error. The City looked at each hour of the downramping exceedences to
improve future operations. Accounting for each hour of the allowed downramping
exceedences is as follows:
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e 1 hour was associated with the failure of a wicket gate shear pin at Portland
Hydroelectric Project Powerhouse 1 (PHP1) that required that the unit to be taken
off line to allow the replacement of the shear pin. Portland Hydroelectric Project
Powerhouse 2 (PHP2) was running at maximum flow with excess water going over
the Dam 2 main spillway at that time. The instantaneous loss of flow at PHP1
resulted in a similar drop in the stage at Gage 14140000.

e 1 hour was associated with the tripping of an 86G alarm causing the immediate loss
of flow through PHP1 while PHP 2 was running at maximum flow with excess water
going over the BR Dam 2 spillway. The instantaneous loss of flow at PHP1 resulted
in a similar drop in the stage at Gage 14140000.

e 1 hour was associated with the tripping of a seal water flow alarm at PHP1. PHP2
was running at maximum flow with excess water going over the BR Dam 2 main
spillway at that time. The instantaneous loss of flow at PHP1 resulted in a similar
drop in the stage at Gage 14140000.

e 4 hours were associated with the mandatory testing and calibration of the new
Rotork valve actuators to repairs to the [-G-6 valve.

e 1 hour was associated with operator error when a new operator with limited
experience with Howell-Bunger valve operations made a larger adjustment to the I-
G-6 valve than the previous Operator, resulting in the exceedance.

e 2 hours were associated with the flow restrictions placed on the Dam 2 North Tunnel
of 500cfs due to damage to the cathode protection system in the North Water Tower
resulting in debris in the North Tunnel that had to be removed before normal
operations could resume. During this restriction period, incoming flows from
Reservoir 2 exceeded the ability of PHP2 and the South Howell-Bunger valves ability
to pass the flow. This action was taken to assure compliance with Safe Drinking
Water Act standards.

e 2 hours were associated with the mandatory maintenance and testing of the PHP2 as
it was brought back on line after completion of the yearly scheduled maintenance
outage period.

Planned Accomplishments for Calendar Year 2017

Flow downramping will continue to be monitored in 2017.
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Measure T-2—Post-infrastructure Temperature Management
Location: Bull Run Watershed
Benefits:  Bull Run water temperature

Contact: Kristin Anderson, Hydrologist, PWB Resource Protection

Primary Objective

The City has altered its water supply infrastructure and its water supply operations to
reduce water temperatures in the lower Bull Run River. The City’s strategy relies on
sharing the available cold water in the Bull Run reservoirs for drinking water and fish
flow needs. The City stores cold water in the reservoirs in spring and early summer when
overall temperatures are lower and will release the water throughout the summer and
early fall when river temperatures are warmer. The multilevel intakes already existing at
Dam 1 are used for this purpose. With the multi-level intakes at Dam 2, the City’s target
is to maintain the 7-day moving average of the maximum daily water temperature
(7DADM) of the lower Bull Run River below either the numeric stream temperature
criteria or the 7-day moving average of the maximum water temperature of the Little
Sandy River, whichever is greater, with additional air temperature and calendar
exceptions. Compliance with this measure fulfills the objectives of the City’s Temperature
Management Plan (TMP) for the Lower Bull Run River (Appendix G of the HCP).

Measure Commitments

Measure T-2—Post-infrastructure Temperature Management: Within HCP Years 1-5, the
City will design, permit, and complete two significant changes to Bull Run water supply
infrastructure to implement this conservation measure:

The Dam 2 intake towers will be modified to allow taking water from the reservoir at
different levels.

The spillway rock weir in the Bull Run River immediately downstream of the Dam 2
spillway will be modified to allow rapid movement of flow through the spillway stilling
basin.

After the infrastructure changes are made to the Dam 2 intake towers and the spillway
rock weir, the City will manage flow to meet Oregon state water quality standards in the
lower Bull Run River, as established in ODEQ’s Sandy River Basin TMDL (ODEQ, 2005)
and the ODEQ-approved Temperature Management Plan. The City will use the Little
Sandy River water temperature (measured at USGS gauge 14141500) as a surrogate for
the natural thermal potential of the lower Bull Run River. Water temperature compliance
will be measured at Larson’s Bridge on the main stem Bull Run River (USGS site
14140020). All water temperatures will be expressed as the 7-day moving average of
the daily maximum temperature (Table 6).

Per the Sandy River Basin TMDL, Bull Run River water temperature target will be
maintained

e at or below the appropriate biologically based numeric temperature criteria shown in
Table 6 when the Little Sandy River temperature is below the criteria

16 Compliance Monitoring



Portland Water Bureau HCP Monitoring Report for 2016

Table 6. Appropriate Numeric Temperature Criteria

River Reach Time Period Habitat Use Numeric Criterion
(7-Day Average
Maximum)
River Mile O to 5.3 June 16 to August 14 Salmonid rearing 16°C
August 15 to June 15 Salmonid spawning 13°C
River Mile 5.3 t0 5.8 June 16 to October 14 Salmonid rearing 16°C
October 15 to June 15 Salmonid spawning 13°C

Source: ODEQ 2005

Or

e at or below the Little Sandy River temperature (as adjusted, see below) when the
Little Sandy River temperature is above the numeric criteria

Also per the TMDL, the Bull Run water temperature target will be adjusted above the
actual measured Little Sandy temperatures as follows:

e Between August 16 and October 15, allowances will be made for a 1.0 °C departure
above the Little Sandy temperature.

e If the 7-day moving average of daily maximum air temperature is above 27 °C, the
lower Bull Run water temperature target will be the lower Little Sandy River water
temperature plus 1 °C.

e If the 7-day moving average of daily maximum air temperature is above 28 °C, the
lower Bull Run water temperature target will be the lower Little Sandy River water
temperature plus 1.5 °C

The ODEQ temperature standards [OAR 340-041-0028(12)(c)] provide an additional
exception if the maximum daily air temperature exceeds the 90th percentile of the 7-
day average of the daily maximum air temperature calculated in a yearly series over the
historical record. If this situation occurs in the lower Bull Run River, the numeric criteria
and natural condition criteria (Little Sandy water temperatures as adjusted above) would
not apply.

Daily maximum air temperatures will be recorded at the Water Bureau’s Headworks
facility below Dam 2 (approx. RM 6).

The Bull Run water temperature criteria will also not apply to events beyond the control
of the water system operators, such as unexpected power grid interruptions, downed
power lines, equipment failures, loss of computer contact with the Dam 2 intake towers,
emergency responses at Headworks as required to assure compliance with federal Safe
Drinking Water standards, the mandatory annual testing of the protection devices at the
powerhouse, and other circumstances that preclude the use of the intake towers or
diversion pool at the City’s water supply Headworks.
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Status of Work for Calendar Year 2016

Infrastructure changes (the addition of multi-level water intake gates on the north tower
at Bull Run Reservoir 2) were completed in 2014, and the multi-level intakes were placed
into operation for temperature management. 2016 was the third year of using the multi-
level intakes for downstream temperature management. From spring through the fall, the
City continued to use its flow calculator model for determining flow releases on a twice-
daily basis, using data from previous years to estimate in-stream heating under various
conditions.

The bottom gates of the Bull Run Reservoir 2 North Tower were closed on January 20 to
ensure that the coldest possible water was captured at the bottom of the reservoir.
However, cold water was not isolated until thermal stratification started in late March.
Prior to stratification, the temperature of the bottom of the reservoir increased or
decreased with the temperature of the entire reservoir. Very warm spring conditions in
2016 presented challenges for accumulating cold water in the Bull Run reservoirs, with
April and May average stream temperatures being close to the warmest on record. Early
summer temperatures in the bottom layer of the reservoir were 8.3 °C, which is 1.3 °C
warmer than the 7 °C projected during the development of Habitat Conservation Plan.

In addition, the beginning of the temperature management period was marked by dry
conditions. This led to an early start of reservoir drawdown on May 30, triggering critical
spring conditions, in which instream flows were decreased as early as June 2.
Temperature targets for the lower Bull Run River were low (13 °C) at that time, and
required large releases from Reservoir 2 of bottom water to meet targets. At that time, the
City conferred with ODFW, NMFS, and ODEQ regarding this issue, and the agencies
allowed a gradual target increase from 13 °C on June 1 to 16 °C on June 15. The lower
Bull Run 7-day average of daily maximum (7DADM) temperatures stayed below the
moving temperature target through most of the summer management period, early June
through the middle of September (Figure 3). On June 1 and August 18-20, the 90th
percentile air temperature was exceeded. For all days that included these dates in its 7-
day average (i.e., from six days before to six days after these dates), the temperature target
did not have to be met. The City met the target in these periods despite this exception.

In early- to mid-September, the bottom of Reservoir 2 warmed at an accelerated rate,
marking the depletion of remaining cold water at the bottom of the reservoir. Starting
September 14, lower Bull Run temperatures could no longer be held below the target
temperature. For the period of September 14-23, lower Bull Run 7DADM temperature
stayed close to the target, but departed farther from the target starting September 24 as
Reservoir 2 bottom temperatures rose. Stream temperatures rose again in response to
increased minimum flows that began October 1.

Substantial rains in the Bull Run watershed that started October 4 cooled the Bull Run
reservoirs, and the lower Bull Run 7DADM temperature declined below 13 °C on
October 19. Even though the water temperature targets for the lower Bull Run were
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exceeded for 35 days from September 14 through October 18, the highest 7DADM
temperature during this period was 14.8 °C. The numeric criterion for that time period
was 13 °C.

Lower Bull Run Temperature Performance 2016
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Figure 3. 7-Day Moving Average of Daily Maximum Water Temperature in the Lower Bull Run River
at Larson's Bridge (USGS Gage No. 14140020) and at Little Sandy River (USGS Gage No.
14141500) for 2016. Target temperature combines numeric criteria, Little Sandy temperature,
and air temperature and calendar exceptions. The modified target temperature represents the
joint decision by Portland Water Bureau and regulators to preserve the cold water resource for
later critical periods.

Planned Accomplishments for Calendar Year 2017

The City communicated the water temperature information to ODEQ, NMFS and ODFW
throughout 2016. Those agencies directed the City to continue to monitor water
temperatures in the lower Bull Run River and to work with them, starting in May of each
year, on operational measures to improve performance of the system for temperature
control.

The City will manage flow releases from Headworks to maintain the 7-day average of
daily maximum temperatures at Larson's Bridge according to Measure T-2, Post-
Infrastructure Temperature Management. The fourth year operating the new multi-level
intakes at Bull Run Dam 2 will be 2017. The City will incorporate knowledge from the
first three years of operating with the new multi-level intakes to improve management
tools and operations in 2017.
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Measure R-1—Reservoir Operations
Location: Bull Run Watershed
Benefits:  Avoids or minimizes cutthroat and rainbow trout mortality

Contact: Kristin Anderson, Hydrologist, PWB Resource Protection

Primary Objective

The City is continuing to manage the reservoirs to assure compliance with federal Safe
Drinking Water Act standards and to avoid or minimize mortality of cutthroat and
rainbow trout.

Measure Commitments

Measure R-1—Reservoir Operations: For HCP Year 1-50, the City will operate the two
Bull Run reservoirs to avoid or minimize mortality of cutthroat and rainbow trout. The
operating criteria for the reservoirs will be the following:

1. When the City is operating its hydroelectric powerhouses at the two Bull Run dams
during the winter, the reservoir surface elevations will not normally vary outside of the
upper two feet of the reservoirs’ normal full pool range (except as noted in items 2 and
3 below). For Bull Run Reservoir No. 1, the elevation range is 1,034 to 1,036 feet above
MSL. For Reservoir 2, the range is 858 to 860 feet above MSL.

2. The City will lower the surface elevation of the two reservoirs beyond the upper two
feet of the normal full pool level only for water supply and/or quality reasons, for
downstream fish habitat reasons, for dam safety reasons, or for repairs or maintenance
to the dam or hydropower project facilities.

3. The City will operate the two reservoirs as needed to maintain required streamflows
and water temperatures in the lower Bull Run River for covered species.

4. During the summer drawdown season, Reservoir 1 may be lowered to approximately
elevation 970 feet above MSL and Reservoir 2 may be lowered to approximately 832
feet above MSL as needed for water supply purposes

5. At the end of each drawdown season, the two Bull Run reservoirs will be filled as
rainfall, streamflow, and required downstream releases permit.

6. The spillway gates on Bull Run Dam No. 1 will be lowered onto the spillway crest in
the spring to store additional water for use in the summer months. After the risk of
major flooding has passed, and any habitat maintenance work has been completed in
the upper reaches of Bull Run Reservoir No. 1 (see Measure R-3, Reed Canarygrass
Removal), the water surface level in that reservoir will be raised to a summer supply full
pool level of 1045 feet.

7. The City will use 4-cycle engines on its boats to minimize reservoir water pollution.
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Status of Work for Calendar Year 2016

The Bull Run reservoirs were operated to meet the requirements of Measure R-1 in 2016.
Graphs of the daily surface elevations of each reservoir are shown in Figures 4 and 5.

Reservoir 1 was operated within 2 feet of the spillway elevation (1036 feet above mean
sea level [MSL]) from January 1 through March 29 with brief storm-causes increases
above 1036 feet above MSL. The spillway gates were lowered (closed) on March 29, and
Reservoir 1 slowly filled to the top of the spillway gates and held there (1,043-1,045 feet)
until Reservoir 1 started drawing down on June 30. Reservoir 1 reached its minimum
elevation for 2016 of 997.0 feet on September 24, then refilled to spillway elevation
(1,036 feet) on October 16. Other shorter periods of drawdown occurred October
through December due to high fish flow releases and preparation for fish flow surveys.
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Figure 4. Reservoir 1 Elevations? During 2016

aReservoir elevations were recorded at midnight at USGS Gage No. 14139000 in feet above mean sea level
(MSL). Reservoir elevations are also tracked via the Portland Water Bureau's SCADA system; one data point from
the SCADA system was used to fill in a missing point of USGS data.

Reservoir 2 was operated within 2 feet of spillway elevation (860 feet) until September
21, when the level reached 857.3 feet. Reservoir 2 reached its minimum elevation for
2016 of 849.3 on October 5, then refilled to spillway elevation (860 feet) on October 14.
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Reservoir 2 remained above the 858-foot elevation for the remainder of the year, except
for brief periods to handle minimum downstream fish flows or to prepare for
downstream fish surveys.

The City used only 4-cycle engines on all powered boats operated on the Bull Run
reservoirs.
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Figure 5. Reservoir 2 Elevations? During 2016

aReservoir elevations were recorded at midnight at USGS Gage No. 14139900 in mean feet above sea level
(MSL). Reservoir elevations are also tracked via the Portland Water Bureau's SCADA system; several data points
from the SCADA system were used to fill in a missing point of USGS data.
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Figure 6. Reservoir 1 and Dam 1 During A Drawdown Period

Planned Accomplishments for Calendar Year 2017

Reservoir elevations will be managed in 2017 according to the commitments of this
measure. All boats operated on the Bull Run reservoirs will be powered by 4-cycle
engines or human power.
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Measure R-3—Reed Canarygrass Removal

Location:  Bull Run Watershed

Benefits: Improve terrestrial habitat for wildlife

Contact: John Deshler, Wildlife Biologist, PWB Resource Protection

Primary Objective

The City has identified three areas along the upper end of Bull Run Reservoir 1 that are
important for reproduction and egg incubation for western toads and red-legged frogs to
improve breeding and rearing habitat for these species.

Measure Commitments

Measure R-3—Reed Canarygrass Removal: For HCP Years 1-50, the City will cut and
rake reed canarygrass away from three areas along the north bank of the upper end of
Bull Run Reservoir 1. The City will access the site by boat from the reservoir and by
trail. Power tools will be used for cutting the grass. Neither heavy equipment nor
additional road access will be needed. The cutting will occur just prior to the summer
season lowering of the spillway gates on Dam 1, which will flood the shallow area of the
reservoir. The areas to be cut are approximately 10’ x 15’, 100’ x 100’, and 100’ x 40’;
this total area to be cut is approximately one-third acre.

Status of Work for Calendar Year 2016

The City met the requirements of Measure R-3 by following the first option in the plan
described in the HCP Compliance Report for 2015 (see Measure R-3, Planned
Accomplishments for 2016). The City cut and removed reed canarygrass from the three

areas on April 27 (Figure 7).

Figure 7. Reed Canarygrass Removal,
Spring 2016
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Two additional steps were also taken in 2016. First, toad breeding was monitored at the
three areas from April 5 through June 29. During monitoring, data on water temperature
and water level were collected, and the date and locations of breeding onset were
determined. Appendix H in this report provides more information on the monitoring effort.
Second, reed canarygrass was cut and removed again on September 12 at the three areas, to
improve breeding and rearing habitat for toads and frogs for the following year (2017). The
late summer cutting was timed to occur prior to the normal recharge of Reservoir 1 in early
fall, so that the areas would be flooded soon after the cutting, and reed canarygrass growth
would be restricted through the fall and winter months.

During the cutting, City staff worked at the north bank of the upper end of Bull Run
Reservoir 1 within the western toad and red-legged frog breeding areas. Once the three
areas were cut, the grass was removed with rakes and pitchforks, leaving grass stubble and
exposed mineral soil (Figure 8).

- Figure 8. Grass Stubble and Mineral
* = Soils after Reed Canarygrass Removal,
57 2016

Data from monitoring in 2016 will be combined with data collected in future years to more
precisely evaluate the periods that toads use the sites for breeding.

Planned Accomplishments for Calendar Year 2017

In 2017, the City plans to follow one of two options to restrict and monitor reed
canarygrass growth at the three areas. The first option is to repeat the first step taken in
2016 and in the HCP years prior to 2015: cutting and removing reed canarygrass in late
spring, just prior to the period when Reservoir 1 is filled to the top of the spillway gates
and held there. The first option will most likely be used if flows in spring and summer
are expected to be normal to high. The second option is to repeat the steps taken in 2015,
including flooding the three areas early in the spring and cutting the reed canarygrass in
late summer. The second option will most likely be used if flows in spring and summer
are expected to be lower than normal.
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If reservoir levels allow, reed canarygrass may be cut twice in 2017 (as occurred in 2016)
regardless of which option is used. The City believes that both options can be effective
for restricting reed canarygrass at the three areas during the period when western toads
and northern red-legged frogs use the areas for breeding.

In 2017, as in 2016, the City plans to go above and beyond the requirements of Measure
R-3 by monitoring toad breeding in relation to water temperature, water depth,
reservoir level, and time of year (dates of egg laying). Using the information gained
through monitoring, the City may be able to manage the level of Bull Run Reservoir 1 to
benefit toads, while continuing to meet water supply requirements and goals, and the
requirements of the HCP.
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Measure H-1—Spawning Gravel Placement

Location:  Bull Run Watershed

Benefits: Improve instream habitat

Contact: Burke Strobel, Fish Biologist, PWB Resource Protection

Primary Objective

The City is replenishing spawning gravel and mimic natural supply and accumulation in
the lower Bull Run River. The three selected sites provide the best combinations of

access for delivery of gravel to the river and proximity to known spawning areas
(CH2M HILL 2000).

Measure Commitments

Measure H-1—Spawning Gravel Placement: The City will augment spawning gravel in
the lower Bull Run River and monitor the effects of the gravel placements. A total of
1,200 cubic yards of gravel will be placed in the river annually during HCP Years 1-5;
600 cubic yards will be placed annually for the remainder of the HCP term (HCP Years
6-50). The gravel will consist of a spawning matrix composed of medium to very coarse
material (0.5 to 4 inches) that has been washed or sorted to remove fine sediment. The
City will purchase gravel from companies with current valid permits for the mining or
removal of gravel. The City will only purchase gravel that comes from areas outside of
river floodplains.

Gravel will be placed in the river downstream of the City’s water supply intakes. Equal
amounts will be placed at three locations:

e 1,200 feet downstream of the Plunge Pool at RM 5.7
e 450 feet downstream of USGS Gage No. 1414000 at RM 4.7
e 600 feet downstream of Larson’s Bridge at RM 4.0

Spawning gravel placement will occur in December after the primary fall Chinook
salmon spawning period, and before steelhead spawning starts in the spring.

Gravel placements will continue as described above unless

¢ the lower Bull Run River does not experience high enough flows to distribute the
gravel at the three placement locations

or

e the gravel placement is determined to be ineffective for creating spawning habitat for
the covered species.

If either of these two conditions arises, the City will work with the NMFS to modify
implementation of the measure as needed.

Appendix F of the HCP describes how the City will assess the effectiveness of the placed
spawning gravel.
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Status of Work for Calendar Year 2016

The City met the requirements of the HCP measure. The City successfully placed 600
cubic yards of spawning gravel in the lower Bull Run River in January 2016, at three
specified locations. Using trucks with conveyor belts, the City placed a total of 200 cubic
yards of gravel into the river at each location in late January 2016 (Figure 9). The gravel
was obtained from a gravel quarry located near Estacada, Oregon, from an old alluvial
terrace above the Clackamas River. The material complies with the specifications
described in the measure.

Conveyor trucks were able to throw gravel to the middle of the Bull Run River, where it
later was moved downstream by high flows. River flows during implementation of the
project ranged from approximately 1,260 cfs to approximately 1,280 cfs. No gravel was
placed in pools.

Figure 9. Placing Gravel in the Bull Run River in 2016

Gravel placement did not result in accumulations great enough to hinder the movement
of fish at any of the three sites. A high flow (5,720 cfs) on February 15, 2016,
redistributed most of the placed gravel.

Planned Accomplishments for Calendar Year 2017

Spawning gravel will be placed in the lower Bull Run River in January 2017. The
placement methods will be similar to those used in previous years. A total of 600 cubic
yards of spawning gravel will be placed, as called for in Measure H-1, in HCP Years 6-50.
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Measure H-2—Riparian Land Protection
Location: Bull Run Watershed
Benefits: Improve riparian and instream habitat

Contact: Steve Kucas, Environmental Compliance Manager, PWB Resource Protection

Primary Objective

City-owned lands along the lower Bull Run River are capable of providing riparian
habitat at a level comparable to unmanaged late-seral forest. The City will continue
managing these lands for the duration of the HCP so that their value to instream habitat
will be maintained, and in some cases improved.

Measure Commitments

Measure H-2—Riparian Land Protection: For HCP Years 1-50, City-owned lands
adjacent to the lower Bull Run River will be managed for the conservation of riparian
habitat. The City will not cut trees within 200 feet of the river’s average high water level
on City-owned lands for the term of the HCP. A tree, as defined here, is any coniferous
species with a minimum average diameter at breast height of 12 inches. Exceptions will
include selective tree cutting to construct, maintain, and operate water supply and
treatment facilities, water monitoring facilities, power lines, roads, and bridges. The
City will also remove trees if they threaten City facilities, pose a significant risk to
human safety, or when the City and NMFS determine selective cutting is desirable for
the purpose of maintaining or improving riparian habitat. If trees are removed, the City
will assess the site to determine whether an appropriate riparian species could be
planted where the tree (or trees) was removed and will replant trees where feasible. The
planted trees will be species that do not grow as tall as the removed trees. See also
Measures W-1 and W-2.

Status of Work for Calendar Year 2016

The City met the requirements of Measure H-2. The City did not cut trees within 200
feet of Bull Run River's average high water level on City-owned lands in 2016. The City
also managed invasive species on lower Bull Run River riparian land.

Planned Accomplishments for Calendar Year 2017

The City will continue to monitor activities within 200 feet of the Bull Run River.
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Measure 0&M-1—Bull Run Infrastructure Operations and Maintenance
Location: Bull Run Watershed
Benefits:  Avoid or minimize effects of operations and maintenance activities on covered lands

Contact: Steve Kucas, Environmental Compliance Manager, PWB Resource Protection

Primary Objective

The City will implement the Bull Run Infrastructure Operations and Maintenance
(O&M) measure to address the potential impacts of maintaining and operating its water
supply facilities in the watershed.

Measure Commitments

Measure O&M-1—Bull Run Infrastructure Operations and Maintenance: For HCP Years
1-50, the City will take the following actions to avoid or minimize effects on species
covered or addressed in the HCP in the Bull Run watershed:

Covered Lands

e The City will prevent paint and debris from falling in the river during bridge and
conduit maintenance at all active stream crossings.

e The City will avoid or minimize erosion during repair and maintenance of all water
supply infrastructure.

e Water drained from the conduits will be dechlorinated and routed through energy
dissipaters prior to releases in the nearest waterway.

e The City will not use insecticides on covered lands. The City will allow BPA to use
the herbicide Garlon 3A in a limited manner on the BPA transmission line easement
on City land (see Section 8.7 for more information). The City will avoid or minimize
use of other herbicides on covered lands except as necessary to control invasive
plants. Plans for herbicide use that might affect habitat for covered species will be
provided to NMFS for preapproval.

e The City will use fertilizers on lands if necessary to encourage plant establishment and
growth after projects that cause ground disturbance (e.g., as part of hydroseeding).

e The City will remove trees in riparian areas if they threaten City facilities or pose a
significant risk to human safety. The City will plant replacement trees, in the same
approximate locations, if trees of greater than 12 inches diameter at breast height are cut.

Sandy River Station

e Within HCP Years 1-10, the City will evaluate stormwater drainage at Sandy River
Station and improve facilities if needed.

Status of Work for Calendar Year 2016

The City followed all of the commitments stated in Measure O&M-1.

Planned Accomplishments for Calendar Year 2017

The City will continue to monitor the commitments stated in Measure O&M-1.
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Measure 0&M-2—Bull Run Spill Prevention
Location: Bull Run Watershed
Benefits:  Avoid or minimize effects of operations and maintenance activities on covered lands

Contact: Steve Kucas, Environmental Compliance Manager, PWB Resource Protection

Primary Objective

The City will implement the Bull Run Spill Prevention measure to address the potential
impacts of maintaining and operating its water supply facilities in the watershed.

Measure Commitments

Measure O&M-2—Bull Run Spill Prevention: For HCP Years 1-50, the City will implement
the following actions to avoid or minimize spill effects on the species covered or
addressed in the HCP in the Bull Run and Sandy rivers:

Headworks

e Fuel and chlorine deliveries will be escorted by a pilot car via paved roads.
e Secondary containment will be provided for the fuel tanks.

e Containment basins will be inspected and pumped out as needed.

Sandy River Station

e Secondary containment systems will be provided for the fuel tanks and pumps to
contain any leaks. Containment basins will be inspected and pumped out as
needed.

e Within Years 1-5 of the HCP, the City will evaluate the feasibility of moving existing
fuel tanks and pumps out of the Sandy River floodplain. This feasibility analysis will
be done in conjunction with a City capital improvement project.

Status of Work for Calendar Year 2016
The City complied with all of the commitments in Measure O&M-2 in 2015.

Planned Accomplishments for Calendar Year 2017

The City will continue to monitor adherence to the commitments in Measure O&M-2.
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4.1.2 Offsite Measures

The City is implementing conservation measures on land in various locations throughout
the Sandy River Basin. The measures are grouped by type: riparian easements and
improvements, acquisition of water rights, fish passage, carcass placement, large wood
and log jam placement, channel restoration, and terrestrial wildlife habitat conservation.

4.1.2.1 Riparian Easements and Improvements

The City will obtain easements from willing landowners for a total of 373 acres of
riparian lands. The current easement targets are 166, 99, and 108 acres for the lower,
middle, and upper Sandy River watershed, respectively (Table 7). For adaptive
management reasons, the easement targets have been changed slightly for individual
conservation measures. Compliance will be determined by the acres specified, aggregated
into the three portions of the basin. The City must obtain the total target acreage by Year
15 of the HCP (2024).

When applicable, the measurable habitat objectives define a number of acres for riparian
easements. The intent is for the easements to provide a minimum of a 100-foot-wide
buffer from the top of the mean high-water level in the specified reach. The total acres
per reach may or may not be contiguous, depending on the opportunities to contact
willing sellers.

32 Compliance Monitoring



Portland Water Bureau HCP Monitoring Report for 2016

Table 7. Easement Acre Targets and Acres Obtained for HCP Implementation, Year 7 (2016)

Acres Obtained by Year

Measure Easement Acre Total Acres
Code Reaches HCP Years Targets 2010-2015 2016 Obtained
Lower Sandy Watershed
H-11 Sandy 1 2010-2014 0 — — —
H-12 Sandy 2 2010-2014 143 145 0 145
H-13 Gordon 1A, 1B 2010-2014 23 23 0 23
Subtotal 166 168 0 168
Middle Sandy Watershed
H-14 Sandy 3 2020-2024 7 17 0 17
H-15 Cedar2 &3 2015-2019 49 25 — 25
H-16 Alder 1A & 2 2010-2014 43 0 0 0
Lower Bull
—a Run River 2012 0 34 34
Subtotal 99 76 0] 76
Upper Sandy Watershed
H-18 Sandy 8 2020-2024 25 2 0 2
H-19 Salmon 1 2015-2019 23 0] 0] 0]
H-20 Salmon 2 2020-2024 36 0] 0] 0]
H-21 Salmon 3 2020-2024 12 0] 0 0]
H-22 Boulder 1 2010-2014 0 0 0 0
H-28 Zigzag 1A & 1B 2020-2024 12 0] 0] 0]
Subtotal 108 2 0 2
Grand Total 373 246 0 246

aNo associated HCP measure. The City of Portland acquired land around the lower Bull Run River, as authorized by NMFS
on September 16, 2011 (see summary in Appendix G, Item 3).
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Measures H-12 and H-13-Riparian Easements and Improvements
Location: Lower Sandy River, middle Sandy River, and upper Sandy River watersheds
Benefits: Improve riparian and instream habitat

Contact: Angie Kimpo, Environmental Program Coordinator

Primary Objective

The City has identified habitat conservation measures that will improve riparian-zone
conditions. The land easements will improve a minimum of 100 feet of riparian forest on
either side of the active channel width of the river or creeks. The conservation measures
include silvicultural practices (e.g., selective thinning and tree planting) to improve the
riparian zones. The acreage totals for the land protection easements are calculated by
multiplying the lineal distance of the stream by the amount of riparian forest protected
by the easement.

A general riparian easement and improvement measure description is provided so that
duplicate text is not repeated. The specific HCP measures from the three areas of the
Sandy River Basin differ only by the total acreage targets.

Measure Commitments

Within HCP Years 1-5, the City will acquire 100-foot-wide land protection easements
from willing private landowners for at least XX acres which will comprise the total
number of lineal feet x 100 feet of riparian width on either side of the Sandy River in
the named reaches. At a minimum, the easements will be maintained for the term of
the HCP. The City will also consider, on a voluntary and case-by-case basis, obtaining
easements with durations longer than the term of the HCP and greater than 100 feet
wide. The HCP funding for purchasing and maintaining each easement will be limited
to what is defined in Chapter 11 of the HCP for that measure. The easement areas will
be managed to support forest of =70 percent conifer trees (by canopy cover) where site
conditions are conducive to the growth of conifers. Deciduous trees will be selectively
thinned and the easement will be replanted with conifers. If the easement area is not
conducive to the growth of conifers, the area will be managed to support the growth of
native hardwood species. Management of the easements will also include control of
invasive plant species.

Status of Work for Calendar Year 2016

Since the creation of the conservation easement measures in the HCP, land ownership in
the Sandy River Basin has changed tremendously. Many private land parcels have been
purchased and converted to public lands in the target areas for the HCP easements. The
City will continue to assess potential easements and communicate with NMFS about
potential habitat benefits and acreage totals for various locations in the Sandy River
Basin.
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The City met with NMFS in 2015 to provide an update on the status of the easement
program. The City is ahead of schedule for acquiring conservation easements in the
Sandy River Basin. Currently, the City has finalized easements for 246 acres (Table 7).
The City did not acquire new conservation easements in 2016. The City identified a
potential new easement of 30 acres on reach Sandy 7 in the Upper Sandy. This property
was appraised in 2016 and is anticipated to close in 2017.

For all easements or acquired riparian buffer areas, canopy cover will be estimated both
prior to work on site and after planting to determine progress towards canopy cover
goals. Canopy cover estimates have not yet been determined for all acquired easements.

Table 8 summarizes the location, acreage total, and condition of the canopy cover for the
easements that the City has obtained to date. Figures 10 and 11 show two recent
easement parcels.

The City is obligated to treat all easement areas so that the canopy cover exceeds 70
percent conifer trees, or native hardwood species as the site conditions dictate, over the
term of the HCP. The canopy cover for the Camp Collins, Mench, TNC Kingfisher, and
TNC Hyman easements exceed the > 70 percent criterion stated in the HCP. The City
will continue to track the canopy cover for all easements.

Figure 10. Looking Across the Sandy River at the Cornwall Easement (North Side)
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Table 8. Location, Amount, and Estimate of Canopy Cover for Easements, HCP Year 7 (2016)

Reach/ Year Number of Initial Canopy Cover

Property Owner Acquired Easements Acres Estimate?
Gordon 1A & 1B 2 23 Total

Maunder 2011 3 47%

Bonner 2012 20 33%
Sandy 2 1 145 Total

TNC Kingfisher 2014 25 71%

TNC Cornwall 2014 13 64%

TNC Diack 2014 35 53%

TNC Hyman 2014 2 82%

TNC Partridge 2014 16 40%

Camp Collins 2013 1 54 85%
Cedar2 & 3 2 25 Total

Lowy 2015 9 30%

Harrison 2015 16 61%
Lower Bull Run 34 Total

City of Portland 2013 34 52%
Sandy 3 1 17 Total

Rayne 2011 17 28%
Sandy 8 1 2 Total

Mench 2011 2 92%

Abbreviation: TNC is The Nature Conservancy

aCanopy cover data are collected within the first year of easement acquisition and every 5 years after that.
Follow-up monitoring results will be available by April 1, 2017 for the Maunder, Rayne, and Mench easements
and will be reported in the HCP Compliance Report for 2018.

Planned Accomplishments for Calendar Year 2017

The City will continue to pursue easements to meet specific HCP targets. The City will
provide updates to NMFS to report progress towards meeting habitat goals.

Figure 11. Looking Across the Sandy River at
the Camp Collins Easement (North Side)
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Measures H-23 and H-24-Salmon 2 Miller Quarry Acquisition and Restoration
Location: Salmon River watershed
Benefits: Improve riparian and instream habitat

Contact: Steve Kucas, Environmental Compliance Manager

Primary Objectives

Acquire the Miller Quarry parcel on the Salmon River and implement measures to
improve riparian-zone conditions.

Measure Commitments

H-23: Within HCP Years 6-10, the 40-acre Miller Quarry parcel in reach Salmon 2 will
be purchased. The restoration commitments are described in Measure H-24.

H-24: Within HCP Years 11-15, the City will remove riprap along 0.25 mile of river
front of the Miller Quarry parcel to reconnect floodplain and side-channel habitat.
Approximately 1,000 feet of new side channel will be opened. 160 pieces of LW will be
placed in the side channel to create approximately eight log jams. Approximately four
acres of riparian zone will be amended with soil and then replanted with suitable
riparian species.

Status of Work for Calendar Year 2016

The City has worked on acquisition of the Miller Quarry property since 2011. The
following steps have been taken:

e The City paid for a property appraisal in 2011.

e The City then negotiated a purchase price with the sellers for $150,000 pending
environmental review.

e The environmental site assessment indicated lead contamination from more than
30 years of illegal shooting activity on the parcel.

e City staff develop a very rough estimate of $300,000 to remove and transport the
contaminated soil.

e The City would not acquire the property unless the parcel was cleaned up and
declared free of contamination.

e The sellers were not willing to accept responsibility for the contamination and
the potential property sale was stalled.

e Other Sandy River Basin Partners, specifically The Nature Conservancy and The
Freshwater Trust, volunteered staff resources and outside funding to address the
lead contamination to complete a property sale.
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e The sellers are still reluctant to proceed with a sale based on the additional
resources brought by the Sandy River Basin Partners.

The City is unable to complete the purchase, and subsequently the restoration, of the
Miller Quarry property on the Salmon River.
Planned Accomplishments for Calendar Year 2017

The City will discuss the impacts of not being able to implement Measures H-23 and H-
24 with NMFS. The City believes that the habitat benefits projected for these measures
could be made up by the implementation of other conservation easement acquisitions.
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4.1.2.2 Water Rights
Measure F-5—Cedar Creek Purchase Water Right

Location: Cedar Creek in Sandy River Basin
Benefits: Improve instream habitat

Contact: Hassan Basagic, Watershed GIS Specialist, PWB Resource Protection

Primary Objective

Cedar Creek is a populated watershed with numerous privately owned parcels and
associated water rights for rural residential and agricultural purposes. The creek has
elevated water temperatures in late summer, partially due to water withdrawals. The
City will acquire water rights to improve water quality and base flows in Cedar Creek for
steelhead, coho, and cutthroat trout.

Measure Commitments

Measure F-5—Cedar Creek Purchase Water Rights: Within the first 10 years of the HCP
term, the City will acquire approximately 50 percent of the current certificated surface
water rights that affect summer flows on Cedar Creek. These water rights will be
acquired from willing sellers and will be converted to instream use for at least the term
of the HCP.

Status of Work for Calendar Year 2016

In a previous year, the City reviewed all certificated surface water rights within the
Cedar Creek drainage. The City’s examination resulted in three water rights to be
considered for acquisition/leasing to meet the habitat goals of Measure F-5. The three
water rights were located at Brownell Springs. The City had the rights appraised by a
consultant, WestWater Research. (2015. Valuation of Brownell Springs Water Rights.
Final Report, Prepared for Portland Water Bureau.)

In the fall of 2016, the City of Portland met with the City of Sandy to discuss the
possibility of Portland leasing its Brownell Springs water rights to return water to upper
Cedar Creek from June to September. The City of Sandy discussed the possibility of
Portland leasing the Brownell Springs water rights at their City Council meeting in
November 2016. The Sandy City Council declined to enter into an agreement with the
City of Portland. The City has found no willing sellers of certified surface water rights in
the Cedar Creek drainage.

Planned Accomplishments for Calendar Year 2017

The City has found no willing sellers of certified surface water rights within the Cedar
Creek drainage. The City will not be able to implement this measure. The City will work
with NMFS to discuss the benefits of this measure to determine whether the City can
compensate with other HCP measures.
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4.1.2.3 Large Wood Placement
Measures H-4 and H-17—Large Wood Placement

Location: Sandy River, Cedar Creek
Benefits: Improve instream habitat
Contact: Burke Strobel, Fish Biologist, PWB Resource Protection

Primary Objective

The City’s large wood measures are being implemented to help restore key habitat for
fish. The large wood additions will increase habitat complexity, providing benefits such
as pools and cover for migrating, spawning, and rearing fish in the Sandy River reach 2
and Cedar Creek, reaches 2 and 3.

Section 4.2.1 of this report describes the effectiveness monitoring methods for these
measures.

A general large wood measure description is provided in the following subsection so that
duplicate text is not repeated. The specific measures for the Sandy River Basin reaches
differ only by the number of logs to be placed. In future HCP compliance reports, the
specific measure commitments will be included to track City compliance.

Measure Commitments

Within HCP Years 6-10, the City will work with willing landowners to place a minimum
of 600 key logs into Cedar Creek. Within HCP Years 6-10, the City will work with willing
landowners to place a minimum of 300 key logs into the Sandy River in a way that
restores flow to at least 2,100 lineal feet of side channel. Large wood will be placed
avoiding federal land, land without landowner permission, and land where the
preexisting large wood quantity is already adequate. Large wood quantities were
chosen to achieve placement densities of approximately 75 pieces per mile on average
for the originally planned treatment reaches, Sandy 2 and Cedar 2 and 3. Individual LW
pieces will be sound conifer logs with a small-end diameter of at least 12 inches and a
length of at least 30 feet. The key pieces will be placed to collect other additional
woody debris. If available, large root wads will also be selected for placement. Artificial
anchoring of the wood will only be used when wood movement cannot be tolerated.
Anchoring will only be used if the large wood might move downstream and damage
road culverts, bridges, private property or other streamside improvements. It is
desirable for the stream to redistribute the placed large wood to some extent, as long
as damage is avoided. Methods and timing for LW placement will be determined in
consultation with NMFS and the ODFW.

The LW placements will be maintained for 15 years. Year 1 of the maintenance will be
the calendar year following the wood placement.

Effectiveness monitoring is described in Section 4.2.1 of this report.
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Status of Work for Calendar Year 2016

Under the terms of HCP measure H-4, Sandy 1 and 2 Log Jams, the City is obligated to
place 300 key logs in the Sandy River in a way that activates at least 2,100 feet of side
channel at bankfull flows. HCP Measure H-9 will not be implemented and habitat goals
were added to measure H-4 (see Appendix G, [tem 5). Additional side-channel habitat
and the placement of large wood were increased for measure H-4.

Under the terms of HCP measure H-17, Cedar 2 and 3 LW Placement, the City is
obligated to place 600 key logs in Cedar Creek. The HCP also stipulates that large wood
placements will be maintained for 15 years. The City is obligated to conduct compliance
monitoring of these placements and their functional integrity.

Figure 12. Typical Large Wood Placement

H-4 Sandy 1 and 2 Log Jams

Preparations for H-4 were continued in 2016. All design-related analyses and modeling
were completed and the design set was brought to a 90 percent level of completion
before the end of the year. Permitting was initiated and agreements were negotiated
with landowners to allow work on their properties. The City is planning to place log
jams at two sites along the Sandy River, excavate portions of one historic side channel
and one floodplain tributary channel, and place individual large wood pieces. The City
continued accumulating construction materials for this measure. Even though Measure
H-4 indicated placing a minimum of 300 key logs, the City is planning to place more
large wood to meet HCP habitat goals.

H-17 Cedar 2 and 3 LW Placement

Measure H-17 was implemented in 2016. Landowner permissions were obtained for
three properties only, so the number of placed logs had to be reduced to 467 pieces
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arranged in 55 structures. Large wood pieces included tree stems with and without root
wads. Stems with root wads were at least 30 feet long, with an average diameter at
approximately breast height of 18 to 24 inches. Root wad diameter was at least 4.5 feet.
Stems without root wads were at least 40 feet long with an average diameter of 18 to 24
inches at the large end. Logs were placed using a heavy-lift helicopter and structures
were designed to withstand a 100-year flood.

Planned Accomplishments for Calendar Year 2017
H-4 Sandy 1 and 2 Log Jams

The City plans to implement this measure in the summer of 2017. The City will continue
acquiring construction materials for this measure in the spring of 2017.
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4.1.2.4 Terrestrial Wildlife Habitat Conservation

Measures W-1, W-2, and W-3—Minimum Impacts to Spotted Owls, Bald Eagles, and Fishers
Location: Sandy River Basin
Benefits:  Avoid disturbance of species’ habitat

Contact: Steve Kucas, Environmental Compliance Manager, PWB Resource Protection

Primary Objectives

The objective for Measures W-1 and W-2 is to avoid or minimize the periodic, temp-
orary disturbance of habitat that might otherwise result from the routine operation,
maintenance, and repair of water supply facility from implementation of HCP measures.

Although fishers have not been found in the Sandy River Basin, the City developed
Measure W-3 as a contingency habitat measure to avoid or minimize impacts to fishers
during the performance of covered activities in the basin.

Measure W-1 Commitments

Measure W-1—Minimize Impacts to Nesting Spotted Owls: For the term of the HCP, the
City will take steps to avoid or minimize impacts to nesting spotted owls on all covered
lands. The terms of the measure are described on page 7-66-7-69 of the HCP.

Measure W-2 Commitments

Measure W-2—Minimize Impacts to Bald Eagles: For the term of the HCP, the City will
take steps to avoid or minimize impacts to bald eagles on all covered lands. The terms
of the measure are described on page 7-69-7-74 of the HCP.

Measure W-3 Commitment

Measure W-3—Minimize Impacts to Fishers: If the fisher is found to occur within

30 miles of the Bull Run watershed, or the locations of any unfinished HCP measures,
the City will meet with USFWS to discuss whether any steps need to be taken to avoid or
minimize impacts to fishers during the performance of the covered activities.

Status of Work for Calendar Year 2016

For Measures W-1, W-2, and W-3, the City avoided or minimized impacts to spotted
owls and bald eagles for all City projects in 2016.

Fishers have not been found to occur anywhere near the Bull Run Watershed, and
therefore no avoidance or minimization actions were necessary.
Planned Accomplishments for Calendar Year 2017

The City will continue to evaluate potential impacts to spotted owls and eagles when
considering City projects. The City will continue to be vigilant about any information
related to fishers and will consider such information during the performance of covered
activities.
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4.1.3 Monitoring for Clean Water Act 401 Certification Conditions

As part of HCP Measure T-2—Post-infrastructure Temperature Management—PWB has
completed a project to modify a water intake tower at Bull Run Dam 2 to allow
withdrawal of water from the reservoir at different levels. PWB has a non-capacity
license amendment with the Federal Energy Regulatory Commission (FERC) for the
tower modifications. According to Section 401 of the Clean Water Act (CWA) and as
part of the condition of the amended hydroelectric project license from FERC, the
Oregon Department of Environmental Quality (ODEQ) reviewed the impacts of the
proposed Bull Run Dam 2 Tower project on water-quality parameters that have the
potential to be affected by construction on the intake tower. The five water-quality
standards that have the potential to be affected by work in Bull Run Reservoir 2 are
listed in Table 9 with the language from the Oregon Administrative Rule that describes
the standard.

Table 9. Water Quality Parameters to Monitor for CWA Section 401 Certification

Water Quality Parameter Potential Impact Description in Oregon Administrative Rule

Nuisance Phytoplankton Growth  Changes in reservoir circulation may lead to changes in nutrient
concentrations, which in turn may lead to algal blooms.

Creation of Taste, Odors, Toxic Taste and odor or toxic conditions can occur from nuisance algal
Conditions blooms.

Dissolved Oxygen Changes in water circulation in reservoir may alter dissolved
oxygen concentration, especially at depth with change in
residence time deep in reservoir; algal bloom respiration and
decay may also consume dissolved oxygen.

pH Algal blooms may cause spikes in pH values.
Temperature Changes in withdrawal depth may result in temperature changes
downstream.

Prior to the Dam 2 Tower improvements (from 2009 to 2013), PWB gathered monitoring
data to provide baseline information. Monitoring data from 2016 were compared to the
baseline data. Reservoir monitoring for 401 certification conditions in 2016 showed
results were within anticipated ranges, with the exception of low dissolved oxygen levels
at the base of Reservoir 2 that persisted for approximately six weeks, from August 9
through September 20, 2016. The period of low dissolved oxygen levels at the base of
Reservoir 2 does not represent a significant change to water quality. Appendix B of this
report describes the monitoring efforts and results in detail.
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4.2 Effectiveness Monitoring

The City is conducting effectiveness monitoring for some of the HCP conservation
measures. Those measures include large wood placement/log jam creation, side-channel
development, river mouth reestablishment, and floodplain reconnection. For these
measures, there is some degree of uncertainty about the biological effectiveness.! All
effectiveness monitoring is conducted to test the hypothesis that at least 80 percent of
the projected changes in the key habitat variables will occur in each stream reach. The
City is using the habitat variable ratings from the Ecosystem Diagnosis and Treatment
(EDT) model and has provided estimated improvements from HCP measures in
Appendix E of the HCP. For a detailed description of effectiveness monitoring for offsite
in-channel conservation measures, including sampling methods and assessment
procedures, see Appendix A of the HCP.

For the first monitoring year, the City conducted baseline monitoring to serve as a
benchmark for effectiveness monitoring of large wood and log jam placement.

4.2.1 Large Wood and Log Jam Placement
Measures H-3, H-4, and H-17—Large Wood Placement

Location: Sandy River, Gordon Creek, Trout Creek, and Cedar Creek in the Sandy
River Basin

Benefits: Instream habitat

Contact: Burke Strobel, Fish Biologist, PWB Resource Protection

Primary Objective

The City’s large wood measures are being implemented to help restore key habitat for
fish. The large wood additions will increase habitat complexity, providing benefits such
as pools and cover for migrating, spawning, and rearing fish in Gordon Creek reaches 1A
and 1B, Trout Creek reach 1A, Cedar Creek reaches 2 and 3, and Sandy River reach 2.

Measure Commitments

The measure commitments for HCP Measures H-4, H-5, H-6, and H-17 are described in
Section 4.1.2.3, which starts on page 40 of this report.

!In some cases, the City does not plan to conduct effectiveness monitoring because the outcomes are
already known and are well-supported by the available scientific literature.
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Measurable Habitat Objectives

The measurable habitat objectives for the large wood measures share the common
objective of achieving 80 percent of the predicted increase in pieces of large wood within
15 years of implementation. Additional habitat objectives created for reaches 1A and 1B
of Gordon Creek are to achieve 80 percent of the predicted increase in pool and pool tail
habitat within 15 years of implementation. Additional habitat objectives for reaches 2
and 3 of Cedar Creek are to achieve 80 percent of the predicted increase in beaver ponds
and pools within 15 years of implementation. Reach 2 of the Sandy River and reach 1A
of Trout Creek have no additional habitat objectives associated with instream
conservation measures.

Effectiveness Monitoring Method

To test whether the habitat variable ratings in the current EDT database are
representative of pre-project conditions, and to determine whether the projected
increases in habitat ratings are an accurate representation of post-project conditions, the
City is implementing the following monitoring methodology:

¢ Conduct baseline habitat surveys in both the project reaches and in upstream control
reaches, where no habitat enhancement projects are planned.

e Conduct post-project habitat surveys in both the project reaches and in upstream
control reaches.

e Compare the baseline and post-project survey results for project and control reaches.
Effectiveness will be evaluated by comparing observed changes with the measurable
habitat objectives, after adjusting for background changes observed in control
reaches.

Status of Work for Calendar Year 2016

The City fully complied with the effectiveness monitoring as required by the HCP for
Measures H-4, H-5 and H-6 (which have been completed), and H-17 (which was
completed after effectiveness monitoring occurred in 2017). The specific monitoring
accomplishments are referenced by measure name (e.g., Gordon 1A and 1B LW
Placement) in Appendix A of this report.

Planned Accomplishments for Calendar Year 2017

The collection of baseline data for effectiveness monitoring will be conducted in 2017 in
the Sandy River reach 2, for Measure H-4 (to be implemented in 2017). Post-treatment
data collection for effectiveness monitoring will be conducted in 2017 in Cedar Creek for
Measure H-17. Baseline and post-treatment habitat surveys will follow protocols
identical to those used in 2016.
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4.3 Research Program

4.3.1 Bull Run Research

4.3.1.1 Spawning Gravel Placement

Under the HCP, the City places spawning gravel in the lower Bull Run River to increase
spawning habitat, primarily for Chinook salmon and steelhead. Each year, the City
evaluates the gravel placement to determine the amount of resulting surface area covered
by gravel suitable for spawning salmon and steelhead (see Figure 13).

The City conducted this evaluation of spawning gravel placement as planned in 2016.
The combined surface area of adequately sized spawning gravel patches was significantly
higher than the baseline average for steelhead and for Chinook at all flows. The surface
area of spawning gravel in 2016 was within the range of previous years (2010-2015) at all
locations and flows, but was less than in 2015. A detailed account of the gravel
placement protocol is available in Appendix F of the HCP. The current status of
spawning gravel placement is detailed in Appendix C of this report.

Figure 13. PWB Staff Evaluating Spawning Gravel in the Lower Bull Run River

4.3.1.2 Total Dissolved Gas

The City has evaluated the structures, valves, and turbines in the Bull Run water supply
system since 2005 to determine whether any facilities would exceed the state standard
for total dissolved gas (TDG). For the state standard, the concentration of total dissolved
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gas relative to atmospheric pressure at a sample collection point may not exceed 110
percent of saturation, except when stream flow exceeds the ten-year, seven-day average
flood. No additional TDG data were collected in 2016 because the appropriate flow
conditions for monitoring did not occur.

The City has measured TDG levels in excess of 110 percent at river flows below the
10-year, 7-day average flood (7Q10) flow on three occasions in the past. On all three
occasions the water with high TDG levels had not yet had a chance to mix with the low-
TDG water from Powerhouse 2. The average saturation level for TDG in the river was
calculated to be less than 110 percent.

The detailed account of the TDG evaluation protocol is available in Appendix F of the
HCP. The results of the TDG evaluation are in Appendix D of this report.

4.3.1.3 Bull Run Adult Chinook Population

In conjunction with other agencies in the Sandy River Basin, the City has partially
funded research of the status of fish listed under the Endangered Species Act. The results
of the research will be evaluated along with the results of the City’s effectiveness
monitoring to determine the City’s adaptive management response over time.

The City collects adult Chinook salmon information for the lower Bull Run River. The
City conducts annual surveys of the lower river from RM 0 to RM 6.0 to count adult
spring and fall Chinook salmon from August through mid-December. Surveys will be
conducted on a weekly basis, provided instream flows allow for safe navigation of the
river channel. Overall, the City anticipates funding 20 years of surveys over the 50-year
term of the HCP.

The City conducted this annual survey of the Bull Run Chinook population as planned in
2016, but high flows prevented scheduled surveys from being conducted on two occasions.
The peak adult Chinook count, minimum escapement? estimate, and cumulative redd count
in 2015 were within the range of previous years’ estimates, 2005-2014.

A detailed description of the Bull Run Adult Chinook Population Research protocol is
availab