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City of Tacoma
Tacoma Power/Natural Resources
REQUEST FOR PROPOSALS PG17-0421F
Cushman Floating Surface Collector Downstream Migrant Evaluation
Submittal Deadline: 11:00 a.m., Pacific Time, Tuesday, December 5, 2017
Submittal Delivery: Sealed submittals will be received as follows:

By Carrier:

In Person:

City of Tacoma Procurement & Payables Division
Tacoma Public Utilities
3628 S 35th Street
Tacoma, WA 98409

City of Tacoma Procurement & Payables Division
Tacoma Public Utilities Lobby Security Desk
Administration Building North – Main Floor
3628 S 35th Street
Tacoma, WA 98409

By Mail:
City of Tacoma Procurement & Payables Division
Tacoma Public Utilities
PO Box 11007
Tacoma, WA 98411-0007

Note: This is a change in location for in-person
deliveries.

Submittal Opening: Sealed submittals in response to a RFP will be opened by a Purchasing
representative and read aloud during a public bid opening held in Conference Room M-1, located on
the main floor in the same building. Submittals in response to an RFP or RFQ are recorded as
received but are not typically opened and read aloud. After 1:00 p.m. the day of bid opening, the
names of vendors submitting proposals are posted to the website for public viewing.
Solicitation Documents: An electronic copy of the complete solicitation documents may be
viewed and obtained by accessing the City of Tacoma Purchasing website at
www.TacomaPurchasing.org.
• Register for the Bid Holders List to receive notices of addenda, questions and answers
and related updates.
• Click here to see a list of vendors registered for this solicitation.
Pre-Proposal Meeting: A pre-proposal meeting will be held Wednesday, November 8, 2017,
1:00 p.m. at the Cushman North Fork Hatchery at 30 N. Dow Creek Drive Hoodsport, WA
98548.
Project Scope: Evaluate Effectiveness of Cushman Floating Surface Collector and related
Adaptive Management strategies.
Estimate: $1.5 to 1.75 Million
Paid Leave and Minimum Wage: Effective February 1, 2016, the City of Tacoma requires all
employers to provide paid leave and minimum wages, as set forth in Title 18 of the Tacoma
Municipal Code. For more information visit www.cityoftacoma.org/employmentstandards.
Additional Information: Requests for information regarding the specifications may be obtained
by contacting Kimberly Ward, Senior Buyer by email to: kward2@cityoftacoma.org.
Protest Policy: City of Tacoma protest policy, located at www.tacomapurchasing.org, specifies
procedures for protests submitted prior to and after submittal deadline.
Meeting sites are accessible to persons with disabilities. Reasonable accommodations for persons with
disabilities can be arranged with 48 hours advance notice by calling 253-502-8468.
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SUBMITTAL CHECK LIST

This checklist identifies items to be included with your submittal. Any submittal
received without these required items may be deemed non-responsive and not be
considered for award.
Submittals must be received by the City of Tacoma Purchasing Division by the date
and time specified in the Request for Proposal page.

The following items make up your submittal package:

One original, 3 copies and one electronic copy (CD or flash drive) of your
complete submittal package (with original and copies clearly identified)
Signature Page (Appendix A)
Prime Contractor’s Pre-Work Form (Appendix A)
Information in Section J - Content To Be Submitted
After award, the following documents will be executed:
Services Contract
Certificate of Insurance and related endorsements

Request for Proposal PG17-0421F
Cushman Floating Surface CollectorDownstream Migrant Evaluation

Page 4

SECTION I – PROJECT INFORMATION AND REQUIREMENTS
A. PROJECT OVERVIEW
The City of Tacoma, Department of Public Utilities, Light Division (dba Tacoma Power) is
soliciting proposals from qualified firms for services to provide Tacoma Power with an evaluation
of downstream migrant fish in Lake Cushman and collected at the Cushman Floating Surface
Collector. The purpose of the evaluation is to assist in describing performance measures for the
Collector and inform Adaptive Management strategies to meet programmatic goals.
In July 2012, Tacoma Power (Tacoma) filed the Fish Passage Monitoring Plan for upstream and
downstream fish passage associated with the Cushman Hydroelectric Project License P-460.
Included in the plan are sections to, “(1) measure fish survival through the reservoir, fishways
and transport mechanisms; (2) assess compliance with survival and performance standards for
effective passage; and (3) inform the implementation of Articles 414 and 415.” Information
gathered under this plan will be used to modify Tacoma’s passage measures based on the
information developed pursuant to this plan and on recommendations of the Fish and Habitat
Committee (FHC), after Federal Energy Regulatory Commission (Commission, or FERC)
notification and approval.
The Cushman FSC was first operated in the summer of 2015. The Cushman Hydroelectric
Project License and Fish Passage Monitoring Plan describe that coho will be used to test
annually for the term of the amended license or by methods determined by the Fisheries and
Habitat Committee. Between 2015 – 2017, coho were used to evaluate performance standards.
During 2018, it is planned that sockeye will be used for the first time to evaluate the
performance measures and will serve as a transition year where half of the study fish will be
sockeye and half will be coho. Other species will also be monitored as they are introduced and
become numerically sufficient. Performance standards that will be measured include System
Survival (SS) and Fish Collection Efficiency (FCE).


SS is the percentage of a marked group of smolts released near the upstream end of
Lake Cushman that is successfully collected by the FSC and safely passed downstream of
the Project. The SS goal is 95 percent and the minimum compliance standard is 75 percent.



FCE will be measured by the percent of fish that are recaptured at the FSC after
crossing the “start line” and that survive passage to the release location downstream of
Cushman Dam No. 2. The start line is delineated by a point 360 feet upstream from the
dam and radiating in an arc terminating at each arm of the FSC guide nets (Appendix B,
Figure 3). The FCE standard is 95 percent collection and survival.
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Tacoma and the FHC proposed studies necessary to evaluate these performance standards in
the Fish Passage Monitoring Plan (Appendix B, Section 1.3). On August 23, 2012, the
Commission issued its Order modifying and approving the Fish Passage Monitoring Plan
(Article 416). Both the SS and FCE performance standards involve an annually adaptable
mark-recapture study design. This RFP involves tasks to:
1) Create and provide database support for FCE and SS performance standards;
2) Measure FCE by assisting in the development of study designs, leading installation effort,
collecting data, and assisting in writing reports for acoustic telemetry associated with the
FCE performance standard;
3) Provide analytical and statistical support during study design, study implementation, and
report writing.
B. INQUIRIES TO RFP
A pre-proposal meeting will be held Wednesday, November 8, 2017, 1:00 p.m. at the Cushman
North Fork Hatchery at 30 N. Dow Creek Drive Hoodsport, WA 98548. Proposers are strongly
encouraged to attend. Please provide your own hard hat, safety vest and sturdy shoes.
Questions and request for clarifications of the RFP may be submitted in writing by 3:00 p.m.,
Pacific Time, November 6, 2017 to Kimberly Ward, Purchasing Division, via email to
kward2@cityoftacoma.org. No further questions will be accepted after this date and time. The
City will not be responsible for unsuccessful submittal of questions. Written answers to all
questions submitted will be posted on the Purchasing website at www.TacomaPurchasing.org
on or about November 7, 2017. The City reserves the discretion to group similar questions to
provide a single answer or not to respond when the requested information is confidential. The
answers are not typically considered an addendum.
C. RFP REVISIONS
In the event it becomes necessary to revise any part of this RFP, addenda will be issued to all
registered planholders and posted on the Purchasing website. Answers in response to RFP
inquiries (see Section 3. C. above) are not typically provided as an addendum.
D. CALENDAR OF EVENTS
The anticipated schedule of events concerning this RFP is as follows:
Pre-Proposal Questions
Response to Questions
Pre-Proposal Meeting
Submittal Due Date
Submittals evaluated
Award recommendation
Public Utility Board approval

November 6, 2017
November 7, 2017
November 8, 2017
December 5, 2017
December 2017
December 2017
January 2018

Contract may be issued after Public Utility Board approval. This is a tentative schedule only and
may be altered at the sole discretion of the City.

Request for Proposal PG17-0421F
Cushman Floating Surface CollectorDownstream Migrant Evaluation

Page 6

E. PROJECT SCOPE
This RFP involves tasks for support in 2018 with options years for additional tasks in 2019 and
2020. Proposals will be evaluated on proposed work for 2018 only. The City reserves the right
to cancel the contract for any reason, by written notice, as stipulated in the contract. It is
assumed efficiencies may be gained in expanding work temporally or among species in 2019
and 2020. In 2018 the RFP involves tasks to:
1. Provide study design and analytical support for performance measures {System Survival
(SS) and Fish Capture Efficiency (FCE)} for coho and sockeye.
2. Provide database support for Performance and Directed Studies for coho and sockeye,
also containing the same information from historic collection periods (2015-2017).
Database will also include separate tables for run of river fish collected in 2018 and a
historian for 2015-2017.
3. Include Directed Study Measures, Discovery Efficiency, Entrance Efficiency, PreRetention, and Retention Efficiency during the 2018 coho and sockeye outmigration
seasons by assisting in the development of study designs, leading installation efforts,
collecting data, and assisting in writing reports for acoustic telemetry associated with the
downstream evaluation; Note: sockeye may not be included in this task. Their inclusion
is pending pre-study analyses being conducted by Tacoma and evaluated by regional
fisheries groups. The assumed number of acoustically tagged fish will remain the same
with or without sockeye and if included the sample size for each species will be split
equally.
4. Provide analytical and statistical support during study design, study implementation, and
report writing.
F. RESPONSIVENESS
Respondents agree to provide 60 days for acceptance from the submittal deadline. All
submittals will be reviewed by the City to determine compliance with the requirements and
instructions specified in this RFP. The Respondent is specifically notified that failure to comply
with any part of this RFP may result in rejection of the submittal as non-responsive. The City
reserves the right, in its sole discretion, to waive irregularities deemed to be immaterial. The
final selection, if any, will be that proposal which, after review of submissions and potential
interviews, in the sole judgement of the City, best meets the requirements set forth in this RFP.
G. ACCEPTANCE OF PROPOSAL CONTENTS
The Proposal contents of the successful Respondent will become contractual obligations if a
contract ensues.
H. COMMITMENT OF FIRM KEY SUPPPORT STAFF
The Respondent agrees that key support staff identified in its submittal or during contract
negotiations as committed to this project will, in fact, be the key support staff to perform during
the life of this contract. Should key support staff become unavailable for any reason, the
selected Respondent shall provide suitable replacement personnel, subject to the approval of
the City. Substantial organizational or personnel changes within the agency are expected to be
communicated immediately. Failure to do so could result in cancellation of the Contract. Specific
language pertaining to personnel substitution is contained within the sample contract in
Appendix D.
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I. PROPOSAL FORMAT AND PRESENTATION
Respondents are encouraged to use recycled/recyclable products and both sides of paper for
printed and photocopied materials, wherever possible. Submittals should be limited to 20 pages,
double-sided, excluding resumes and any required forms.
J. CONTENT TO BE SUBMITTED
Respondents are to provide complete and detailed responses to all items below. Submittals that
are incomplete or conditioned in any way that contain alternatives or items not called for in this
RFP, or not in conformity with law, may be rejected as being non-responsive. The City will not
accept any proposal containing a substantial deviation from the requirements outlined in this
RFP.
Organization of the submittal shall follow the sequence of contents below so that essential
information can be located easily during evaluation.
1. Statement of Qualification – Firm or Individual: Describe the general experience and
expertise your firm has had with similar projects and/or technology.
2. Scope of Work - Separately describe specific experience your firm has with work
identified in Section II.B –Scope of Work. Also discuss ideas and methods your firm
would propose to be included in phases and tasks as described in Sections II.B.
Answers to questions detailed below should be included in your response.
a. Describe approach proposed to determine best available technology for monitoring on
this project.
b. List technology including brand and models, planned to be used on this project.
c. List any additional studies which would aid in providing data for accomplishing the goals
of this project.
d. What modifications or additional tasks would your firm recommend be done beyond
those listed in Section II B –Scope of Work?
3. Project Management/Staff: Give the names and relevant background and experience
of the Project Manager and key personnel who would be directly involved in tasks listed
in the Scope of Work covered by this RFP. Describe the approach your firm would use in
dealing with these tasks. Submit resumes for those individuals who would be directly
involved in this project and clearly indicate which staff will lead individual phases and
tasks detailed herein.
4. Principle Investigator Resume and Experience: Provide a resume and describe the
experience of the principle investigator to be committed to working on the project
(minimum of 10 years’ experience).
5. Preliminary Ideas: Based on the conceptual plan, current interests and needs, and
other information that may be obtained by the consultant, provide preliminary conceptual
ideas on the proposed work plan. Information and ideas presented in the proposal or
during the selection process will be available for use by the City as the City deems
appropriate. Please provide a detailed quote for services necessary to meet the
objectives of the evaluation. If multiple tag/receiver technologies are proposed, please
present a cost comparison with the proposal.
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6. Fees and Charges: Prepare a billing schedule showing the various staff (for example,
biologist, technician, reviewer, etc.) hours required to complete tasks as outlined. Include
the hourly billing rate for each job category and a quotation of any fee multipliers used.
Also list any other charges (for example: mileage, reproduction, etc.) that will be billed to
Tacoma Power and the multipliers that will be used. If multiple tag/receiver technologies
are proposed, please present a cost comparison with the proposal. Proposer should
exercise reasonable care in project estimate, as it will be a factor in the proposal
evaluation.
7. Ability to Actively Pursue the Proposed Work: A statement that clearly states the
ability to accept responsibility for completing the proposed services in view of the firm’s
current and projected workload, the aggressive schedule required for this project
including the ability to meet project timelines and ability to respond to emergencies,
general inquiries and site visits.
NOTE: A firm can submit on any or all of the scopes of work listed, but if available staff limits
how much work can be conducted concurrently, it should be noted.
8. Small Business Enterprise: Please provide answers to the questions below in your
proposal. A “yes” answer to any of the questions below will result in the award of five (5)
points.





Is your firm a certified City of Tacoma SBE firm?
Is your firm partnering with a certified City of Tacoma SBE firm(s)?
Is your firm a minority/woman owned firm certified with the Washington State Office of
Minority and Women’s Business Enterprise?
Is your firm partnering with a minority/woman owned firm certified with the Washington
State Office of Minority and Women’s Business Enterprise?

9. The remainder of the proposal may be structured as desired by the consultant and
should include:
a. Any suggestions as to a change in the scope of work, tasks, schedule, or additional
studies recommended.
b. A listing and qualifications of any sub-consultants who may be used during the work
or that the consultant recommends be included in the team. Subconsultant markup
shall be included.
c. Responses and completion of any appendices in proposal.
10. Required Form



Signature Page
Prime Contractors Pre-Work Form
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K. EVALUATION CRITERIA
A Selection Advisory Committee (SAC) will review and evaluate submittals. After the evaluation,
the SAC may conduct interviews of the most qualified Respondents before final selection. The
SAC may select one or more Respondents to provide the services required. Submittals will be
evaluated on the following criteria:

Criteria
Firm’s Experience and Qualifications
Project Approach and Methodology
Project Manager’s Experience
Principle Investigator’s Experience
Key Support Staff’s Experience
Ability to meet project timelines
Billing Rates
Estimated hours to conduct tasks identified for each project phase
Ability to respond to emergencies, general inquiries, and site visits
Small Business Enterprise
Total

Points
10
20
10
15
10
5
10
10
5
5
100

The SAC may use references to clarify information in the submittals and interviews, if
conducted, which may affect the rating. The City reserves the right to contact references other
than those included in the submittal.
L. INTERVIEWS / ORAL PRESENTATIONS
An invitation to interview may be extended to Respondents based on Selection Advisory
Committee review of the written submittals. The SAC reserves the right to adjust scoring based
on additional information and/or clarifications provided during interviews. The SAC may
determine scoring criteria for the interviews following evaluation of written submittals. The City
reserves all rights to begin contract negotiations without conducting interviews. Respondents
must be available to interview within three (3) business days’ notice.
M. AWARD
After the Respondent(s) is selected by the SAC and prior to award, all other Respondents will
be notified in writing by the Purchasing Division.
Once a finalist (or finalists) has been selected by the Selection Advisory Committee, contract
negotiations with that finalist will begin, and if a contract is successfully negotiated, it will, if
required, be submitted for final approval by the Public Utility Board.
NOTE: It is intended that a contract will be awarded for all potential phases and tasks
anticipated; however, separate Task Orders will be issued as Notices to Proceed (NTP) for each
study year. It is anticipated that the NTP will be issued upon award of the contract.
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SECTION II – TECHNICAL PROVISIONS
A. GENERAL REQUIREMENTS
The performance of the described tasks must be fully coordinated with identified Tacoma Power
employees once the scope and timing of each contract task is clarified and a Notice to Proceed
is issued on that task.
When a consultant firm is selected under this RFP, representatives from the firm and the project
manager from Tacoma Power will meet to prepare the final contract terms, the compensation to
be provided, and will enter into an agreement for the work. Contract Terms are described in
Appendix D.
B. SCOPE OF WORK
Study Objectives:
The evaluation will need to address the following objectives.
Cushman Floating Surface Collector Downstream Migrant Evaluation
1. Create Database for the Performance Standards as they Relate to Covariates
a. Performance Measures including System Survival and Fish Capture Efficiency
b. Directed Study measures including Discovery Efficiency, Entrance Efficiency,
Pre-Retention Efficiency and Retention Efficiency
c. Run-of-River daily fish collection counts
d. Environmental Covariates including Dam operations, Collector operations, river
inflows, temperature, DO, turbidity, predator density, weather conditions
e. Population factors such as growth rates, and measures which might indicate life
history expressions
f. Physical characteristics relating to collection areas such as hydraulic measures
2. Measure Discovery, Entrance, Pre-Retention, and Retention Efficiency
a. Conduct a study to determine the percent of tagged coho and sockeye smolts
within the Discovery, Entrance, Pre-Retention and Retention Zones, as well as
the percent safely passed downstream of the Cushman Project.
1) Use multiple release groups of PIT tagged fish to estimate Fish Capture
Efficiency (FCE).
2) Subsample each release group or a subset of release groups with active
tagged fish to estimate percentage entering the Zone of Influence, Entrance
Zone and Retention Zones (i.e., crossing each “start line”).
b. Provide general information associated with behavior patterns in active tagged
fish (i.e., if not initially collected in Fish Capture Efficiency).
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3. Analytical and Statistical Support
a. Provide statistical support during study design phase to evaluate statistical rigor.
b. Provide analytical support to, at a minimum, stream either live data or weekly
produce data reports of study progress in order to assist in understanding FSC
performance and study methods.
 Work with Tacoma to develop weekly database reporting tools which will
assist in early detection of problems with the study or the collector.
c. Provide analytical and statistical support during report writing.
 Draft and final reports and presentations per the schedule in Section D.
4. Study Methods
a. Estimate the Discovery, Entrance, pre-Retention and Retention Efficiency of
coho and sockeye at the Cushman Floating Surface Collector in 2018 using a
combination of PIT and active tag techniques.
b. Study period to include best estimate of 90 percent of the population outmigration
run timing based on 2015 – 2017 historical run timing from Lake Cushman, the
Skokomish River or neighboring watersheds.
c. Directed study to utilize PIT, radio, and/or acoustic tag technology as determined
by Tacoma Power and selected contractor.
d. Directed study methodology to characterize hydraulic zone of influence at
Cushman entrance to denote “start line” for each zone of measure (Discovery,
Entrance, pre-Retention, and Retention).
e. Multiple release groups of PIT tagged fish with subgroups of active tagged fish
will be used to calculate each measure based on the proportion entering the
hydraulic zone of influence. An alternative study design may be considered.
f.

The annual sample size (number of tags) for the Performance Measures (System
Survival and Fish Capture Efficiency) is to be set to achieve a 95% percent
confidence level with a standard error of approximately +/- 10 percent. Alternate
sample strategies and/or study designs will be considered for sockeye.


The annual level of precision was selected based upon an assumed
recapture efficiency of 75 percent, which is below the 95 percent FPS
Performance Standard goal. Results from annual studies may be used to
adjust required sample sizes higher or lower to achieve desired statistical
rigor.

g. Provide staffing plan for implanting active tags in study fish. Contractor will either;
1) conduct implants, 2) train Tacoma Power technical staff to provide flexibility for
daily release schedule considerations, or 3) staff the task with a combination of
Tacoma and contractor staff. The contractor will include a quality control/quality
assurance program to ensure tag surgery, placement, and retention meets
industry protocols and standards, and will ensure that the study design accounts
for bias associated with individual surgeons and species.
h. Conduct an independent statistical review of the proposed study approach and
sample sizes to ensure precision goals of plus or minus five percent, are met; or
an alternate study design as appropriate. Also, provide sufficient detail to
account for describing the difference in coho vs sockeye at each Performance
and Directed measure.
Request for Proposal PG17-0421F
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WORK PLAN
The purpose of the contract awarded as a result of this RFP is to develop a work plan with
Tacoma Power’s Natural Resources staff that will assure that the information needed to
complete this study meets the required objectives and schedule and remains within budget.
Tacoma Power will assign a project manager to coordinate the project team and City staff and
be accountable for schedules and budget. Tacoma Power’s contract manager will be
responsible to set clear definitions of duties and organization of the selected firm(s)/team. The
selected consultant will be part of the project team, along with Tacoma Power staff, and will
assist in developing project schedules and design parameters.
B. DELIVERABLES
1. Evaluations
a. The Consultant will need supplies and equipment in place by mid-February 2018
in order to evaluate out-migrating coho and sockeye.
b. Tacoma will provide a work area for holding and tagging specimen fish at the
Cushman hatcheries.
c. Tacoma will coordinate the use of onsite facilities and equipment at the Cushman
facilities as requested by the contractor.
d. Tacoma will assist in the procurement of or coordination of a power supply for
any receivers or other equipment needed for study sites as defined by selected
contractor in the proposal.
e. The Consultant will specify recommended vendor, make and model of active
tags, receivers, antennas, and cabling required for the evaluation. Tacoma will
purchase this equipment either through consultant contract or third party vendor
with supply to the contractor. Consultant should provide pricing for either option
with the end result intended to be equipment owned by Tacoma.
f.

The Consultant will provide all necessary surgical supplies for tag placement.
Supplies and equipment will be Tacoma owned.

2. Reports
The Consultant shall provide the following work and products under this contract:
a. Live stream or at a minimum weekly summary statistics including but not limited to:
estimates of System Survival, Fish Capture Efficiency, Discovery Efficiency, Entrance
Efficiency, pre-Retention Efficiency, and Retention Efficiency for the Cushman Floating
Surface Collector and the capture zone, travel time, and residence time by release
group, and seasonal averages, and characterize near field behavior of fish as it applies
to collector effectiveness by species;
b. Draft annual report, including a PowerPoint presentation, of the findings by scheduled
date of draft report;
c. Final annual report completed by scheduled date.
d. All data in both raw, unfiltered as well as processed formats to be delivered at the end of
each reporting cycle with the final report in an electronic format (both .pdf and MS Word
formats).
e. Reports shall be delivered to Tacoma Power at an address to be provided.
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3. Tacoma Power Support
Tacoma Power shall provide the following in support of the Consultant’s work:
a. Access to the Cushman Floating Surface Collector and necessary Cushman fish
facilities.
b. Coordination with project staff to providing access to, Boat Restricted zone, or locations
within project area required for work. These requests should be identified in the
Contractor’s Proposal.
c. An on-site evaluation field manager/coordinator as well as additional staff and equipment
considered necessary to the execution of the work and that are requested in the
Contractor’s Proposal.
d. Project data such as PIT tag reader downloads, water residence time, water quality data
associated with Lake Cushman (temperature, DO, pH, conductivity, etc.).
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APPENDIX A
Signature Page
Prime Contractors Pre-Work form
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SIGNATURE PAGE
CITY OF TACOMA - DEPARTMENT OF PUBLIC UTILITIES - TACOMA POWER
All submittals must be in ink or typewritten and must be executed by a duly authorized officer or
representative of the bidding/proposing entity. If the bidder/proposer is a subsidiary or doing business
on behalf of another entity, so state, and provide the firm name under which business is hereby
transacted.
Submittals will be received and time stamped only at the City of Tacoma Purchasing Division, located in
the Tacoma Public Utilities Administration North Building, Main Floor, at 3628 South 35th Street,
Tacoma, WA 98409. See the Request for Bids page near the beginning of the specification for
additional details.

REQUEST FOR BIDS SPECIFICATION NO. PG17-0421F

Cushman Floating Surface Collector Downstream Migrant Evaluation
The undersigned bidder/proposer hereby agrees to execute the proposed contract and furnish all
materials, labor, tools, equipment and all other facilities and services in accordance with these
specifications.
The bidder/proposer agrees, by submitting a bid/proposal under these specifications, that in the event
any litigation should arise concerning the submission of bids/proposals or the award of contract under
this specification, Request for Bids, Request for Proposals or Request for Qualifications, the venue of
such action or litigation shall be in the Superior Court of the State of Washington, in and for the County
of Pierce.
Non-Collusion Declaration
The undersigned bidder/proposer hereby certifies under penalty of perjury that this bid/proposal is
genuine and not a sham or collusive bid/proposal, or made in the interests or on behalf of any person or
entity not herein named; and that said bidder/proposer has not directly or indirectly induced or solicited
any contractor or supplier on the above work to put in a sham bid/proposal or any person or entity to
refrain from submitting a bid/proposal; and that said bidder/proposer has not, in any manner, sought by
collusion to secure to itself an advantage over any other contractor(s) or person(s).

Bidder/Proposer’s Registered Name

Signature of Person Authorized to Enter
into Contracts for Bidder/Proposer

Date

Address
Printed Name and Title
City, State, Zip
(Area Code) Telephone Number / Fax Number
E-Mail Address
State Business License Number
In WA, also known as UBI (Unified Business Identifier) Number

E.I.No. / Federal Social Security Number Used on Quarterly
Federal Tax Return, U.S. Treasury Dept. Form 941

State Contractor’s License Number (if applicable)
(See Ch. 18.27, R.C.W.)

Addendum acknowledgement: #1_____ #2_____ #3_____ #4_____
THIS PAGE MUST BE SIGNED AND RETURNED WITH SUBMITTAL
Form No. SPEC-080A
Revised: 3/12/12

1

City of Tacoma
Community & Economic Development
Office of Small Business Enterprise
747 Market Street, Room 900
Tacoma, WA 98402
253-591-5224 or 253-573-2435

PRIME CONTRACTOR'S PRE-WORK FORM
______________________________________________________________________________
Company Name

Telephone

Address/City/State/Zip Code

Specification Number
JOB CATEGORIES
SPECIFY

Specification Title
TOTAL
EMPLOYEES
M

F

TOTAL
MINORITY
EMPLOYEES
M
F

BLACK

M

ASIAN or PACIFIC
ISLANDER
F

M

F

AMERICAN
INDIAN or
ALASKAN NATIVE
M
F

HISPANIC

M

Officer / Managers
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3. The "M" and "F" headings at the top of each column refer to "Male" and "Female."
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"Total Minorities." "Non-Minority" should include all employees not listed in the minority
columns.
5. "Total Minorities" should include all employees listed under the "Black," "Asian or Pacific
Islander” (A person having origins in any of the original peoples of the Far East, Southeast
Asia, the Indian subcontinent, or the Pacific Islands. This area includes, for example, China,
India, Japan, Korea, the Philippine Islands, and Samoa.), "American Indian or Alaskan Native,"
and "Hispanic" columns. These columns should include only employees who are members of
that particular minority group. Designation and definitions of ethnic/national origin status follow
the instructions and definitions of the Federal EEO-1 Form of the U. S. Equal Employment
Opportunity Commission.
6. "Totals" this line should reflect the total of all lines in each of the above columns.
7. The signature of your company's designated responsible official or similar official responsible
for equal employment opportunity must appear in the designated space at the bottom of the
form. Please PRINT OR TYPE the person's name on the top line across from the signature.
This is required since some signatures are difficult to read.
8. "Comments" this section is to be used as needed for explanations to under utilization rate or
lack of turnover, proposed expansion or reduction of staff or any other pertinent information you
believe will help clarify or explain the data presented on the form. If you need additional space,
please explain on a separate sheet of paper.
9. If you need assistance or have questions regarding the completion of this form, please call the
SBE Office at 253-591-5224 or 253-573-2435
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INTRODUCTION
This plan is prepared in compliance with the requirements of the amended license for the
Cushman Hydroelectric Project No. 460. The Fish Passage Monitoring Plan (FPMP) is required
under amended License Article 416.
On July 15, 2010, the Federal Energy Regulatory Commission (FERC) issued an amended
license for the Cushman Hydroelectric Project, FERC Project No. 460, to the City of Tacoma,
Department of Public Utilities, Light Division (Tacoma). License Article 416 requires Tacoma to
submit a Fish Passage Monitoring Plan for Commission approval within 24 months after
issuance of the amended license. The plan is to be developed in consultation with the Fisheries
and Habitat Committee (FHC), and submitted to the National Marine Fisheries Service (NMFS),
U.S. Fish and Wildlife Service (USFWS), and the Bureau of Indian Affairs (BIA) for comment
and approval prior to filing with the Commission by July 15, 2012.
As stated in the Amended Cushman Hydroelectric Project License, the purposes of the FPMP
are to: (1) measure fish survival through the reservoir, fishways and transport mechanisms; (2)
assess compliance with survival and performance standards for effective passage; and (3)
inform the implementation of Articles 414 and 415. Information gathered under this plan will be
used to modify Tacoma’s passage measures based on the information developed pursuant to
this plan, and on recommendations of the Fisheries and Habitat Committee, after Commission
notification and approval.
The FPMP includes two sections (Downstream Juvenile Passage and Upstream Fish Passage)
including subsections for each monitoring requirement. The entire text of License Article 416 is
found in Appendix A. Within each sub-section is an implementation schedule, a schedule for
providing preliminary data to the FHC, an agency consultation record, and a schedule for
reporting to FERC.
Each monitoring sub-section contains the following:
•

Introduction

•

License Article pertinent to sub-section

•

Methods

•

Reporting and Consultation

Project Description
The Cushman Hydroelectric Project consists of two dams and impoundments on the North Fork
of the Skokomish River with associated power tunnels, penstocks, powerhouses, and a 26.8mile-long primary transmission system.
The Dam No. 1 development consists of a 260-foot-high concrete arch dam that impounds Lake
Cushman; a 9.6-mile-long storage reservoir with a 4,058-acre surface area and a 453,350 acrefoot storage capacity at full pool (elevation 738 feet Cushman datum); a spillway with two radial
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gates; a power intake upstream of the dam; a 17-foot-diameter, 540-foot-long power tunnel; and
two 10-foot-diameter, 150-foot-long penstocks. Powerhouse No. 1, located approximately 600
feet downstream from the dam, contains two single runner, vertical shaft Francis turbines with a
hydraulic capacity of 2,800 cfs and a total installed generating capacity of about 50 megawatts
(MW). A switchyard abuts the powerhouse and two 115-kilovolt (kV) primary transmission lines
extend approximately 5.0 miles to the Dam No. 2 development.
The Dam No. 2 development consists of a 230-foot-high concrete arch dam approximately two
miles downstream of Dam No. 1, which impounds Lake Kokanee; a 128-acre lake with a gross
storage capacity of 7,300 acre-feet at full pool (elevation 480 feet Cushman datum); a gated
spillway structure abutting the dam; a power intake; a 2.5-mile-long, 17-foot-diameter pressure
tunnel; a steel surge tank; and three 12-foot-diameter, 1,350-foot-long steel penstocks.
Powerhouse No. 2 contains three turbine-generator units for a total installed capacity of 81 MW
and a maximum hydraulic capacity of approximately 3,000 cfs. From a switchyard adjacent to
Powerhouse No. 2, two 115-kV transmission lines extend approximately 20.8 miles from
Powerhouse No. 2 to Tacoma Power’s Vaughn Tap.
The Fish Passage Monitoring Plan is defined by two geographic regions: 1) upstream adult
passage monitoring requirements, from downstream of Little Falls to their point of disposition
either to hatchery facilities, holding net pens, or release into Lake Cushman; and 2) downstream
juvenile fish passage, from near the upper end of Lake Cushman through the Floating Surface
Collector (FSC), and through the juvenile release location downstream of Cushman Dam No. 2
(Figure 1).
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Cushman Article 416 Fish Passage Monitoring Plan study area.
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Introductory License Article Text
Article 416. Fish Passage Monitoring Plan
The licensee shall implement the following Fish Passage Monitoring Plan, in
consultation with the Fisheries and Habitat Committee. The purposes of this plan
are to: (1) measure fish survival through the reservoir, fishways and transport
mechanisms; (2) assess compliance with survival and performance standards for
effective passage; and (3) inform the implementation of Articles 414 and 415.
The licensee shall modify its passage measures based on the information
developed pursuant to this plan and on recommendations of the Fisheries and
Habitat Committee, after Commission notification and approval. The Fish
Passage Monitoring Plan shall include a schedule for implementing the plan
consistent with this article and for consulting with the Fisheries and Habitat
Committee regarding the monitoring results.
Within 24 months after issuance of the amended license, the licensee shall file
with the Commission for approval the Fish Passage Monitoring Plan. The
licensee shall develop the plan in consultation with the Fisheries and Habitat
Committee, and seek approval of the National Marine Fisheries Service (NMFS),
U.S. Fish and Wildlife Service (FWS), and the Bureau of Indian Affairs (BIA).
The licensee shall allow a minimum of 30 days for members of the Fisheries and
Habitat Committee to comment and make recommendations before submitting
the plan for approval to NMFS, FWS, and BIA. When filing the plan with the
Commission, the licensee shall include documentation of consultation; copies of
comments and recommendations; and specific descriptions of how comments
and recommendations from Fisheries and Habitat Committee members are
accommodated by the licensee’s plan. If the licensee does not adopt a
recommendation, the filing shall include the licensee’s reasons based on projectspecific information. If the licensee files the Fish Passage Monitoring Plan
without first obtaining the approval of NMFS, FWS and BIA, the licensee shall
include specific reasons for doing so.
The Commission reserves the right to require changes to the plan.
Implementation of the plan shall commence when the licensee is notified by the
Commission that the filing is approved. Upon Commission approval the licensee
shall implement the plan, including any changes required by the Commission.
The licensee shall file with the Commission, by June 30 of each year, an annual
report fully describing the monitoring efforts of the previous calendar year. The
Fisheries and Habitat Committee shall have at least 30 days to review and
comment on the draft report prior to filing with the Commission. The licensee
shall provide copies of the annual report to the Fisheries and Habitat Committee.
The Fisheries and Habitat Committee may modify methods and frequencies of
data collection if the Fisheries and Habitat Committee determines that: (a) there
is a more appropriate or preferable method or site to use than that described in
the individual elements of the Fish Passage Monitoring Plan; or (b) monitoring
may be reduced or terminated because the relevant ecological resource
objective has been met or no change in resource response is expected. The
licensee shall notify the Commission prior to making any such changes.
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The following guidelines shall be used in developing and implementing the Fish
Passage Monitoring Plan: (a) monitoring and studies shall be relevant to the
project license; (b) monitoring and studies shall be chosen and conducted so that
they provide useful information for project management decisions or establishing
compliance with license conditions; and (c) monitoring and studies shall be costeffective in meeting the specific purpose of the monitoring activity.
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DOWNSTREAM JUVENILE PASSAGE

Cushman License Article 416, Section 1.1, includes provisions for measurement of downstream
smolt survival through the reservoir and through the FSC, and for measuring fish collection
efficiency (FCE) at the FSC. The purposes of this monitoring program are to characterize and
quantify smolt survival through the reservoir from a point near the upstream end of Lake
Cushman through the last point of contact at Cushman Dam No. 2; determine the performance
of the FSC and its components; and determine compliance with the performance standards
described in Section 6 of License Article 414. This plan describes an approach to collecting
survival and FCE data that will directly inform future FHC discussions regarding FSC
performance, operations, and adaptive management. The study protocols proposed for longterm monitoring in this study plan were selected for their demonstrated repeatability in previous
studies conducted in comparable Pacific Northwest systems.
For each parameter described in the study plan, a brief discussion of its application is provided
and general monitoring protocols that will be used to quantify temporal changes in that
parameter are discussed. The monitoring program outlined in this plan contains sufficient detail
to illustrate the type of monitoring that will occur during the amended license term. Study goals
and the plans used to achieve those goals will be reviewed on an annual basis by the FHC
based upon the available data. Recommendations for the study plan for each subsequent year
will be included in the annual reports.

1.1

License Article Text

The full text of the License Article 416 Section 1.1 is:
1.1.1

Methods

The licensee shall measure downstream passage survival through the fishway by
releasing marked groups of smolts from a point just upstream of the juvenile
fishway (FSC) through the last point of contact, which is either stress relief ponds
or a prospective release pond at the base of Cushman Dam No. 2. The licensee
shall measure downstream passage survival through the reservoir by releasing
marked groups of smolts near the upstream end of Lake Cushman and
enumerating their recapture at the FSC. Marks may include, but not be limited
to, freeze brands, pit tags, radio tags, and acoustic tags. The licensee shall
monitor passage success of each species that is collected at the FSC in numbers
large enough to yield statistical significance, as determined by the Fisheries and
Habitat Committee.
1.1.2

Frequency

The licensee shall monitor downstream passage annually for the term of the
amended license using marked groups of juvenile coho salmon. Other species
that are numerically sufficient (described above) shall also be monitored, at least
twice during the start-up years of the FSC, and then for 2 years every 10 years
thereafter. The licensee shall monitor Fish Collection Efficiency (FCE) every 5
years during Phase Two for the duration of the amended license and any
subsequent annual licenses.
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The full text from License Article 414 Section 6 performance standards is:
6.1

System Survival Standard (SS)

SS is the percentage of a marked group of smolts released near the upstream
end of Lake Cushman that is successfully collected by the FSC and safely
passed downstream of the Cushman Project. The SS goal is 95 percent, and the
minimum compliance standard SS is 75 percent.
6.2

Fish Collection Efficiency Standard (FCE)

FCE is the percentage of a tagged (radio, acoustic, or PIT) group of smolts
detected at the log boom (approximately 360 feet upstream of the dam) or at
another location in the forebay to be determined by the Fisheries and Habitat
Committee and are successfully collected in the FSC and safely passed
downstream of the Cushman Project. The FCE standard is 95 percent collection
and survival. Success, for the purposes of FSC development, is attained when
either of the Performance Standards is demonstrated and verified.
Notwithstanding demonstration and verification of FCE being achieved, the
licensee shall continue to implement non-attraction flow measures to improve fish
passage until the SS Performance Standard is achieved. In addition, throughout
the term of the amended license and any subsequent annual licenses, the
licensee shall use reasonable efforts to achieve the SS goal of 95 percent,
provided those efforts are likely to improve SS.

1.2

Background Information

1.2.1

Previous Studies

The only study conducted in Lake Cushman which provides data directly applicable to
measurements of System Survival (SS) and FCE is a radio telemetry study conducted in 2008
(Meridian and LGL 2008). The study consisted of the release and detection of 90 juvenile coho
within Lake Cushman in April and May. These results indicated that release groups ranged in
success in reaching the forebay from 17% - 81% depending on release location and release
date. Results also indicated that coho entering the forebay tended to approach along the
shores rather than mid channel. Median travel time of fish arriving in the forebay was 15.8 days
(3.3 minimum, 24.0 maximum) and 2.1 days (1.0 minimum, 27.5 maximum) for fish released 5.0
miles and 1.0 mile upstream of the forebay, respectively.

1.3

Monitoring Methods

1.3.1

System Survival (SS)

An annually adaptable mark-recapture study design will be employed each year the FSC is in
operation to monitor SS from a location in the upper end of Lake Cushman through the release
location downstream of Cushman No. 2 Dam. The adaptability of this plan is further described
in the Diagnostic Evaluation section below; however, each of the variables described below (i.e.,
sample size, release location, stock used for evaluation, release strategy, release timing, etc.),
are among the potential factors that will be considered by the FHC on an annual basis following
the initial 3 years of data collection.
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Initially, the test fish release location in the upper end of Lake Cushman will be mid channel,
downstream of the historic logged limit (i.e., just downstream from the outlet of Dry Creek, at
approximately river mile [RM] 26.4) as shown in Figure 2. Hatchery raised juvenile coho age 1+
will be used as an annual indicator species for the SS Performance Standard and measured at
a 90% confidence level with a standard error of approximately +/- 5%, per License Article 414,
Section 3.1. Fish will be marked with Full Duplex PIT-tags following methods documented by
Prentice et al. (1990), or other marking techniques deemed appropriate by the FHC. In the first
year of evaluation, PIT-tags will be implanted in 2,060 juvenile coho during cold weather periods
and in advance of release to circumvent handling/marking impacts on outmigration behavior.
Test fish will be transferred from the hatchery to the forebay in late March, where they will reside
in net pens until their release date (Table 1). Releases will be spaced equally across a 6 week
anticipated coho outmigration season, in addition to 1 extra week at the beginning and end of
this period (8 weeks total), with weekly releases (n=200) in order to characterize the
outmigration window for the annual hatchery test groups. Sample sizes are based on an
assumed recapture efficiency of 85% which is the midpoint of the 75%-95% SS Performance
Standard range. Assuming this rate of recapture at the statistical rigor defined, 191 fish will be
required per release group (rounded up to n=200). After the first and subsequent studies, the
sample size will be adjusted to meet precision goals based on observed data.
Concurrent with each release recapture event, a pre-defined (10% of release population)
sample (n=20) of PIT-tagged control fish will be exposed to an identical procedure (i.e., PITtagged in the hatchery, moved to the same net pens, removed from the net pens, weighed,
measured, and examined for health metrics). An additional 300 fish will be added to the
implantation group to provide a randomized release sample as well as to account for potential
tagging, holding, or transportation mortality prior to release.
Test fish will be randomly selected from the net pens, interrogated with a mobile PIT-tag
system, and placed into a holding pen for release. Fish will be acclimated in the release pen for
a period of 24 hours prior to release in order to account for the effects of handling and
transportation.
Recaptured test fish interrogated at the Cushman FSC will be weighed, measured, and visually
inspected for descaling and other physical health metrics. The detection process will occur
continuously using a PIT-tag reader installed on the FSC. Interrogation of individual fish will
occur in accordance with the transportation schedule that will be determined by the FHC in the
Operations and Maintenance Plan.
Effects of handling and transportation will be monitored by holding groups of 100 fish for 48
hours following processing at the sorting facility juvenile handling table, matching water quality
and density characteristics of the smolt recovery and receiving tanks, and noting mortalities or
abnormal behaviors after each 24 hour period. This protocol will be conducted every 2 weeks of
the collection season for the first 3 years of operation, and reported to the FHC. Facility
modifications will be made as necessary, based upon results, and coordinated with the FHC.
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Release location for measurement of System Survival Performance
Standard.
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Year 1 PIT-tag release schedule for System Survival Performance
Standard in Lake Cushman.

Week
May – Week 1
May – Week 2
May – Week 3
May – Week 4
June – Week 1
June – Week 2
June – Week 3
June – Week 4
Total

SS release
n = 200
n = 200
n = 200
n = 200
n = 200
n = 200
n = 200
n = 200
n = 1600

Control Examination
n = 20
n = 20
n = 20
n = 20
n = 20
n = 20
n = 20
n = 20
n = 160

The outfall location immediately downstream of the adult fish facility will be visually inspected
prior to the beginning of each juvenile fish passage period, under turbine operations expected
during the outmigration. The inspection will insure appropriate depth and velocity at the
discharge location, and will determine whether eddies and backwater areas in the tailrace
indicate that migration delays or predator fish holding opportunities may be a concern. If the
FHC consensus is uncertain of the exit conditions based on these visual observations, a small
sample (n=20) of radio or PIT-tagged fish will be released through the outfall and monitored as
they move downstream past retired USGS Gauge 12058800 (approximately midway between
Cushman Dam No. 2 and Little Falls).
Other juvenile anadromous salmonids (e.g., sockeye, Chinook, and steelhead) will be measured
for SS using similar methodology as described above, as the reintroduction and
supplementation programs build populations to sufficient sizes to conduct tests at the prescribed
statistical rigor and meet ESA requirements. Species other than coho will be measured for SS
during the first two seasons of their availability and then for 2-year periods every 10 years, per
License Article 416, Section 2.1.

1.3.2

Fish Capture Efficiency (FCE)

Similar to and concurrent with the SS evaluations, an annually adaptable mark-recapture study
design will be employed to measure Fish Capture Efficiency (FCE). The purpose of the FCE
Performance Standard is to determine the efficiency with which outmigrating juvenile salmonids
enter the FSC once they are in close proximity (i.e., within the zone of influence). FCE will be
measured annually for coho during Phase One of the FSC development (9-13 years) or until the
performance standard is met for 3 consecutively averaged years, and then every fifth year after
the performance standard is met. FCE will be measured by the percent of fish that are
recaptured at the FSC after crossing the “start line” and survive passage to the release location
downstream of Cushman No. 2. The start line is delineated by a point 360 feet upstream from
the dam and radiating in an arc terminating at each arm of the FSC guide nets (Figure 3). This
is consistent with the maximum zone of influence described by Computational Fluid Dynamics
modeling (Tacoma Power et al. 2011), as well as Section 6.2 of License Article 414.
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Fish Capture Efficiency release location and detection points.

6

Fish Passage Monitoring Plan
License Article 416

Tacoma Power

Cushman Hydroelectric Project, FERC No. 460

Hatchery raised juvenile coho age 1+ will be used as an indicator species for the FCE metric
and measured at a 90% confidence level with a standard error of approximately +/- 5%, per
License Article 414, Section 3.1. Fish will be marked with Full Duplex PIT-tags following the
same methods described above. PIT-tags will be implanted in 1,280 juvenile coho in late
January to minimize the impacts of handling/marking on outmigration behavior. Test fish will be
transferred from the hatchery to the forebay in late March, where they will reside in net pens
until their release following the schedule described in Table 2. Releases will be spaced equally
across a 6 week anticipated coho outmigration season, in addition to 1 extra week at the
beginning and end of this season (8 weeks total), with weekly releases (n=120) in order to
characterize the outmigration window for the annual hatchery test groups. The release location
will be approximately 0.25 miles upstream from the dam in order to allow fish to distribute in the
water column prior to encountering the FSC (Figure 3). Sample sizes are based on a
conservative assumed recapture efficiency of 90% which is below the 95% FCE Performance
Standard goal. Assuming this rate of recapture at the statistical rigor defined, 120 fish will be
required per release group. After the first and subsequent studies, the sample size will be
adjusted to meet precision goals based on observed data.

Table 2.

Week
May – Week 1
May – Week 2
May – Week 3
May – Week 4
June – Week 1
June – Week 2
June – Week 3
June – Week 4
Total

Year 1 release schedule for Fish Collection Efficiency Performance
Standard measured in Lake Cushman.
FCE release
n = 120
n = 120
n = 120
n = 120
n = 120
n = 120
n = 120
n = 120
n = 960

Acoustic Tag
Release
n = 30
n = 30
n = 30
n = 30
n = 30
n = 30
n = 30
n = 30
n = 240

PIT-Tag Control
n = 12
n = 12
n = 12
n = 12
n = 12
n = 12
n = 12
n = 12
n = 96

Acoustic Tag
Control
n=3
n=3
n=3
n=3
n=3
n=3
n=3
n=3
n = 24

Each release group will be paired with a group of 30 fish surgically implanted with acoustic
transmitters and PIT-tags using procedures modified from Adams et al. (1998) and McComas et
al. (2007). This sample size represents the same assumed recapture efficiency (90%) and
confidence level (90%), but increases the standard error to +/- 10%. The acoustic tags will be
used to denote the percent of each release group which reaches the zone of influence (an arc
approximately 360 feet upstream from the dam terminating on the guide net arms) which will be
used to denote the “start line.” That percentage will be applied to the remaining portion of each
PIT-tag release group to incorporate as the denominator in the FCE Performance Standard
metric. Each of these release groups will also be paired with a control examination of 15 fish.
An additional 200 fish will be added to the implantation group to provide a randomized release
sample, as well as to account for potential tagging, holding, or transportation mortality prior to
release.
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Test fish will be randomly selected from the net pens, interrogated with a mobile PIT-tag
system, and placed into the release pen. Fish will be acclimated in the release pen for a period
of 24 hours prior to release.
Recaptured test fish interrogated at the Cushman FSC will be weighed, measured, and visually
inspected for descaling and other physical health metrics. The detection process will occur on a
daily basis using a PIT-tag reader installed on the Lake Cushman FSC. Interrogation of
individual fish will occur in accordance with the transportation schedule, which is still to be
determined by the FHC in the Operations and Maintenance Plan.
Concurrent with each release-recapture event, a pre-defined sample (n=12) of PIT-tagged
control fish will be exposed to an identical procedure (i.e., PIT-tagged in the hatchery, moved to
the net pens, removed from the net pens, weighed, measured, and examined for health
metrics). Additionally, a pre-defined sample (n=3) of dummy tagged fish will be paired with
each acoustic tag group and held in net pens for the duration of the maximum tag life to observe
for handing and tagging effects.

1.3.3

Extenuating Factors

Extenuating Factors were part of the consideration when the minimum performance standards
of 75 and 95% were set for SS and FCE, respectively. Pursuant to License Article 414 Section
3.1, if NMFS, USFWS, and BIA believe that one or more Extenuating Factors is likely the cause
of the FSC not meeting performance standards, then NMFS, USFWS, and BIA may approve
continued operation of the collector at 250 cfs until such factors are addressed. Fish survival
and migration success may be affected by factors not associated with FSC performance, which
could render inaccurate the estimates of SS or FCE as defined in section 6 of article 414.
Specifically, certain Extenuating Factors may lead to unwarranted or incorrect FSC
modifications if not identified and thoroughly evaluated when estimating SS and FCE. The
following describes initial concerns that may affect SS and FCE. As information is collected
during evaluation of the FSC, the FHC will consider how Extenuating Factors that are not solely
project caused effects should be considered by NMFS, USFWS and BIA in their assessment of
SS and FCE.
Coho is the primary test subject in the early years of estimating FSC success. The coho
population that historically inhabited Lake Cushman prior to dam creation may no longer exist.
The hope is that introducing the Lower North Fork population will allow for the re-expression of
life history traits that were previously successful and that this coho population will exhibit strong
affinity to migrate through a lake and actively seek lake outlets. However, this response is
uncertain, and may require many generations before successful adaptations are again
demonstrated. Two Extenuating Factors which could be expressed to higher levels than
anticipated are residualism and predation. Acknowledgement of these or other Extenuating
Factors may be warranted, pursuant to the schedule and process identified in License Article
414, section 3.1, paragraph 4 when addressing SS and FCE.

Residualism
In populations of anadromous salmonids, some individuals do not migrate to saltwater and
instead residualize (e.g., kokanee, residual coho and residual Chinook salmon) (Groot and
Margolis 1991). For example, Foerster and Ricker (1953) reported the number of “residual”
coho was at least equal to the number of outmigrants in Cultus Lake, British Columbia. If non-
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migrants and migrants were included in a test population, an artificially depressed SS or FCE
estimates would result.
Residualism could result from two primary circumstances. Juvenile fish are either unable or
unwilling to move out of the lake and into the FSC. Both situations (unable or unwilling) could
be a manifestation of natural or human induced processes that benefit or impact the fish
population. Naturally beneficial residualism is believed to occur when juvenile fish grow in the
presence of ample food (Quinn 2005). Fish eat to satiation, resulting in high body fat content,
which results in residualism. In this situation, individuals select to remain in the lake
environment while growing to maturity. Populations benefit by exhibiting multiple life history
strategies (lake-type and ocean-type). Under this scenario, there could be years where the
residuals make up a large proportion of the spawning population because of available lake
habitats or low adult survival in the ocean or migration corridor. Hatchery fish are also prone to
residualism as a result of feeding practices in the hatchery (Shearer et al. 2006).
In addition, juvenile fish may select to not outmigrate because they have not grown to a large
enough size for the smolting and outmigration process. These fish are typically underfed or rear
in water too cool to grow to the appropriate smolting size. Fish with this life history strategy may
overwinter in the lake for a year and then smolt the following year.
Residualism may also be due to stock-specific performance. The stock may not migrate out of
the lake because the population expresses an inability to migrate through lake environments.
The fish population may not have the genetically driven ability to find the outlet. This problem
may be corrected through selective processes over generations or may require use of specific
lake tested stocks of coho that exhibit a strong affinity to migrate though lakes. The currently
planned stocks to test the collector are either George Adams Hatchery or Lower North Fork
coho, neither of which have demonstrated a strong affinity for lake migration.
Residualism rates could also increase if FSC attraction flow is insufficient to attract smolts.
The most applicable system similar to Lake Cushman in the region is Baker Lake. Like Lake
Cushman, Baker Lake has been outfitted with an FSC targeted at collected sockeye and coho
salmon. Baker is also a large deep lake located in an upper watershed in Western Washington,
similar to Lake Cushman. Tests at Baker Lake in 2006 and 2007 indicated that no greater than
90% of coho and sockeye were active outmigrants (R2 Resource Consultants, Inc. 2008). It is
currently not known to what extent the population’s intrinsic responses to the environment or
collector performance contribute to residualism. Examination of multiple outmigration years and
the frequency of a multi-year outmigrant life history strategy expression will provide an indication
of the rate of residualism in the test population. The initial 3 years of evaluation will provide data
to help determine whether a correction factor should be applied at Lake Cushman, if some other
effort to address residualism is appropriate, or if FSC modifications are needed to improve SS
and FCE.

Predation
Another factor influencing anadromous salmonid outmigrant success is predation by fish, birds
and mammals. Predation may or may not be an issue that can be corrected. For example,
ESA-listed species such as bull trout and Chinook, as well as non-ESA-listed species such as
cutthroat, rainbow trout, northern pikeminnow, bass and coho, are known predators of juvenile
salmonids in Lake Cushman. These species may be of sufficient population size to have
appreciable predation-related impacts on coho released into the lake to test the SS goal.
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Remedies for predation can take many forms, such as installing devices that exclude large
predatory fish, birds and mammals, or changing harvest regulations to reduce predatory fish
densities. However, it is unlikely that ESA-listed fish such as bull trout will be controlled via
harvest regulation changes. This action was not contemplated during Settlement Agreement
negotiations and is not covered by the USFWS biological opinion. Bull trout predation
accounted for between 1% and 6% of smolt mortality in Baker Lake during 2008 and 2009
(Puget Sound Energy 2009).
While the mechanism behind predation at Baker Lake is not understood, bull trout populations
may have followed the classic predator-prey model, which suggests predator abundance
increases as prey abundance increases, resulting in increased predation. This could also be a
response to unnatural concentrations of prey species at the artificial outlet. As our
understanding of predation patterns increases through capture of PIT-tag ingested smolts at
Lake Cushman, we will be better able to develop appropriate measures to address this potential
Extenuating Factor.

1.3.4

Diagnostic Evaluations

If during Phase One of the FSC evaluation the performance standards are not met and/or SS
goals are not achieved for coho, steelhead, sockeye or Chinook smolts, the FHC may elect to
conduct more detailed diagnostic evaluations of Lake Cushman outmigrants. Following the
initial 3-year period, the data will be examined for trends and Extenuating Factors will be
considered by the FHC. The nature of the diagnostic evaluations to be considered will vary
depending upon the nature of the results from the initial years of coho data, but may include: a)
detailed survival evaluation throughout Lake Cushman using active tags; b) site-specific
characterization of physiological indicators for accurate diagnosis of Extenuating Factors for
outmigrants vs. non-outmigrants; c) predation rate studies focused on specific species or
periods of the smolt migration; d) paired release evaluation of radio tagged smolts downstream
of Cushman No. 2 Dam to further define direct effects of the outfall and indirect effects of the
passage and handling process on survival; and e) paired releases evaluating stock selection or
release strategies for downstream migrants associated with the SS and FCE Performance
Standards.
It is important to note that these and other potential diagnostic evaluations are considered a
phased approach to identifying and modifying potential system concerns in order to meet FSC
performance standards. Therefore, these diagnostic evaluations are not intended to be
implemented in the initial study years, but rather will be phased into the FPMP by developing
specific studies designed to address critical uncertainties based upon existing data. Diagnostic
evaluations will be considered on an annual basis by the FHC based upon the data collected. In
an effort to ensure that the FHC is armed with adequate baseline data to inform study designs,
a minimum of 3 full years of coho data is anticipated prior to consideration of diagnostic
evaluations. However, if there is consensus among the FHC members, diagnostic evaluations
may begin sooner, as necessary.

1.4

Monitoring Schedule

System Survival evaluations will begin for coho during the first full outmigration season of the
FSC operation. The current projected construction schedule is for FSC completion in late 2014;
therefore, initial Performance Standard evaluations would begin in May 2015. System Survival
will be measured annually for coho. Sockeye, steelhead, and Chinook will be monitored once
July 2012
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they are available in numbers sufficient to produce levels of satisfactory statistical rigor and not
be impactful to ESA status. These species will be monitored for the first 2 years after they are
available, then for 2 years every 10 years thereafter.
FCE evaluations will also begin during the first full outmigration season following FSC
construction (currently projected for 2015), and will be conducted every year until the
Performance Standard is met, and once every 5 years thereafter.
Additionally, the initial 3 years of the evaluation schedule (currently projected for 2015-2018) will
include collection of baseline data conditions as they relate to the Extenuating Factors.
Following the initial 3-year period, the data will be examined for trends and Extenuating Factors
will be considered by the FHC as part of the SS and FSC calculation. Additionally, using the
initial 3 years of evaluation, and each additional year of data thereafter, the FHC will design
diagnostic evaluations to address critical uncertainties associated with the Performance
Standards and any potentially associated Extenuating Factors.

1.5

Reporting and Consultation

Downstream juvenile passage data will be collected continuously at the FSC and downloaded at
least once a week. Additional PIT tag interrogation data will be obtained from the sorting facility
during processing and during any bull trout encounters. Monitoring updates and preliminary
data will be discussed at FHC meetings as it becomes available and final data will be
incorporated into the License Article 416 annual report. The annual report must be filed with
FERC by June 30 of each year and will include monitoring data from the previous year. Prior to
filing, the annual report will be provided to the FHC for a 30-day review and comment period.
The annual report will include discussions of mark-recapture efficiency related to seasonality
and environmental conditions. Following 3 full years of study implementation, this information
will be used to assess potential Extenuating Factors. Following 3 full years of study
implementation, the data will be evaluated for trends and variability. If the data indicates further
diagnostic study is called for, specific study designs will be crafted to address critical
uncertainties and reviewed with the FHC.

2.

UPSTREAM FISH PASSAGE

Cushman License Article 416, Section 1.2, includes requirements for the measurement of
survival of upstream migrating adult salmonids from a point downstream of Little Falls to their
point of disposition (i.e. hatchery facilities, net pens or release into Lake Cushman). The
purpose of this monitoring program is to characterize and quantify the ability for adult coho,
Chinook, sockeye, and steelhead to migrate safely and effectively to the adult collection facility
and be transported to their final point of disposition. Performance of upstream fish passage will
be encompassed in this section of the monitoring plan and includes; any potential modification
to Little Falls, the adult collector, and the transportation components prior to final disposition.
This plan describes an approach to collecting survival data that will directly inform future FHC
discussions regarding performance, operations and adaptive management. The study protocols
proposed for long-term monitoring in this study plan were selected for their demonstrated
repeatability in previous studies conducted in comparable Pacific Northwest systems.
We provide a brief discussion of this study plan and its application, as well as the general
monitoring protocols that will be used to quantify temporal changes in that parameter. The
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INTRODUCTION
This report was prepared in compliance with License Articles 414 and 416 of the Amended
Cushman Hydroelectric Project (No. 460) license issued to Tacoma by the Federal Energy
Regulatory Commission (FERC) on July 15, 2010.
The components of License Article 414 Downstream Fish Passage Plan were developed during
negotiations of the Cushman Project Settlement Agreement by a team of engineers and
biologists from Tacoma Power; National Marine Fisheries Service (NMFS); United States
Department of the Interior Fish and Wildlife Service (USFWS); Bureau of Indian Affairs (BIA);
the Washington Department of Fish and Wildlife; and the Skokomish Tribe. The Settlement
Agreement was submitted to FERC on January 21, 2009. License Article 414 requires Tacoma
Power to develop a Downstream Fish Passage Plan for the installation, operation, and
maintenance of downstream fish passage facilities for juvenile salmon, steelhead smolts and
kelts, and bull trout. The Downstream Fish Passage Plan was developed in consultation with
the Fisheries and Habitat Committee (FHC), and was approved by the NMFS, USFWS, and BIA
on January 7, 2011.
In addition to the requirements of License Article 414, License Article 416 requires Tacoma
Power to develop a Fish Passage Monitoring Plan (FPMP) for upstream and downstream fish
passage associated with the Cushman Hydroelectric Project license. The Plan was developed
in consultation with the FHC, and approved by NMFS, USFWS, and BIA prior to being filed
with FERC on July 13, 2012. FERC issued its order modifying and approving the FPMP on
August 23, 2012.
The purpose of this report is to describe Tacoma Power’s downstream fish passage monitoring
efforts during 2016. Report preparation was completed in consultation with the FHC per License
Article 416 of the amended Cushman Project license. A draft report was submitted to the FHC
on April 5, 2017. The committee had until May 5, 2017, to review and provide comments on the
draft. No comments were received from the FHC members.

1.1. Hydroelectric Project Description
The Cushman Hydroelectric Project consists of two dams and impoundments, Cushman No. 1
Dam (impounding Lake Cushman) and Cushman No. 2 Dam (impounding Lake Kokanee). Both
are located on the North Fork Skokomish River with associated power tunnels, penstocks,
powerhouses, and a 26.8 mile long primary transmission system.
The Cushman No. 1 Dam development consists of a 260 foot high concrete arch dam that
impounds Lake Cushman, a 9.6 mile long storage reservoir with a 4,058 acre surface area and
a 453,350 acre foot storage capacity at full pool (738 foot elevation, Cushman datum); a
spillway with two radial gates; an upstream power intake; a 17 foot diameter, 540 foot long
power tunnel; and two 10 foot diameter, 150 foot long penstocks. Powerhouse No. 1, located
approximately 600 feet downstream from the dam, contains two single runner, vertical shaft
Francis turbines with a hydraulic capacity of 2,400 cubic feet per second (cfs) and a total
installed generating capacity of about 50 megawatts (MW). A switchyard abuts the
powerhouse, and two 115-kilovolt (kV) primary transmission lines extend approximately five
miles to the Dam No. 2 development.
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The Cushman No. 2 Dam development consists of a 230 foot high concrete arch dam
approximately two miles downstream of Dam No. 1, which impounds 2.0 mile long Lake
Kokanee, a 128 acre lake with a gross storage capacity of 7,300 acre feet at full pool (480 foot
elevation, Cushman datum); a gated spillway structure abutting the dam; a power intake; a 2.5
mile long, 17 foot diameter pressure tunnel; a steel surge tank; and three 12 foot diameter,
1,350 foot long steel penstocks. Powerhouse No. 2, which is located along Hood Canal,
contains three Francis turbine generator units with a total installed capacity of 81 MW and a
maximum hydraulic capacity of approximately 3,000 cfs. From a switchyard adjacent to
Powerhouse No. 2, two 115-kv transmission lines extend approximately 20.8 miles from
Powerhouse No. 2 to Tacoma Power’s Vaughn Tap.
The North Fork Powerhouse consists of a two-story concrete structure located at the base of
Dam No. 2 measuring approximately 46 feet by 20 feet. The North Fork Powerhouse penstock
taps off of one of the existing 78-inch outlet valves at the base of Dam No. 2. The North Fork
Powerhouse contains two Francis turbine generator units, each with a 1.8 MW capacity and
rating of 2,700 horsepower. The best gate positions for the turbines use approximately 240 cfs
and generate 3.0 MW, with a combined peak capacity of up to 320 cfs and up to 3.9 MW. The
new units are expected to annually generate up to approximately 23,500 megawatt hours
(MWh). An upstream fish collector has also been constructed with the North Fork Powerhouse.
The flow from one of the outlet valves at the base of the dam is split to flow to the two turbines.
The flow from each turbine is split again to feed both the fish collection facility and an upwelling
tailrace diffuser functioning as attract flow for fish in the vicinity of the collection facility [Tacoma
2010 (License Article 415, Upstream Fish Passage Plan)].
The Downstream Fish Passage facilities will provide safe, timely, and effective downstream fish
passage at the Cushman Project for the term of the amended license and any subsequent
annual licenses. The facilities consist of a floating surface collector in Lake Cushman, fish
sorting facilities at Cushman Dam No. 2, a transport hopper that transports fish via tramway
from the sorting facilities to the base of Cushman Dam No. 2, and a juvenile release pipe that
connects to the outlet of the transport hopper at the base of Cushman Dam No. 2. Construction
of the floating surface collector (FSC) was completed in March 2015. Construction of the
sorting facilities, transport hopper, tram, and juvenile release pipe were completed prior to
September 2014.

1.2. 2016 Downstream Fish Passage Summary
The 2016 FSC operating season spanned from April 22nd to August 3rd. During this period a
total of 15,324 fish were collected, the majority of which were kokanee salmon (n = 12,263).
Acoustic and/or Passive Integrated Transponder (PIT) tagged coho salmon (n = 1,151),
Chinook salmon (n = 753), and sculpin (n = 1,047) account for nearly all remaining fish.
Significantly smaller samples of other species were collected: peamouth (n = 46), largemouth
bass (n = 25), O. mykiss (n = 12), cutthroat trout (n = 11), mountain whitefish (n = 3), and sucker
(n = 1). Twelve unidentified species of crayfish were also collected.
Several maintenance needs were identified during the 2016 operating season. The adult
crowder was not functioning as designed for the majority of the season. While this did not affect
overall collection rates, it did increase the time that fish spent in the collector awaiting
processing. Repairs to the adult crowder occurred during the winter, and it is currently
operating as designed.
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During operation in 2016, it was discovered that the collection area of the FSC were not
adequately retaining fish. Several locations in the collection area were found to have gaps large
enough for smaller fish to escape and be lost to the system. Significant repairs were completed
during the winter to close these gaps and ensure that all fish holding areas were within design
criteria.
The fry collection basket was also not functioning as intended, and significant numbers of fry
mortality occurred throughout the collection season. High flows and the resulting turbulent
conditions in the fry basket are believed to have contributed to the majority of the mortalities.
The high flows occurring in the fry basket are suspected to be the result of deviations in design
away from the license specified design criteria, resulting in a near doubling of flow into the fry
basket.

1.3. Downstream Fish Passage Monitoring and Evaluation
The Amended Cushman Project License states that the purposes of the FPMP are to:
1. Measure fish survival through the reservoir, fishways and transport mechanisms;
2. Assess compliance with survival and performance standards for effective passage;
3. Inform the implementation of Articles 414 and 415.
Data gathered under this plan will be used to implement Tacoma Power’s passage measures
based on the information developed pursuant to this Plan, and on recommendations of the FHC,
after FERC notification and approval.
System Survival and Fish Capture Efficiency of coho salmon (Oncorhynchus kisutch) smolt
passage through the Cushman complex were assessed during 2016. The report in
Attachment 1 summarizes Tacoma Power’s 2016 downstream passage monitoring and
evaluation efforts.
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EXECUTIVE SUMMARY
The second year of an ongoing juvenile fish passage evaluation at the Cushman Hydroelectric
Project (Project) was conducted in 2016. Acoustic telemetry techniques were used with
coho salmon smolts to evaluate two performance metrics: (1) system survival (SS); and
(2) fish collection efficiency (FCE). Notable changes in the study design for 2016 included
additional acoustic receivers to examine fine-scale movements of fish near and within the
floating surface collector (FSC), a preliminary assessment of velocity profiles in the zone of
influence (ZOI) and FSC, and the use of hatchery-origin fish to increase the sample size of
release groups for estimation of SS.
Season-wide estimates of SS and FCE in 2016 were 18.60% (± 1.54% SE) and 36.46%
(± 4.69% SE), respectively, and no difference was observed between hatchery- and naturalorigin fish. Both passage metrics were statistically similar to results from 2015 despite
dissimilar environmental conditions between years. Weekly estimates of both SS and FCE in
2016 were again greatest for the first release groups and generally decreased until the final
release group, concurrent with increasing water temperature and declining outflow. Study
fish wandered extensively throughout Lake Cushman and many that were ultimately
collected traveled several miles over extended periods prior to collection. While both
performance measures were below passage objectives for the Project, they were within the
range of values observed at other modified and natural systems in the Pacific Northwest.
A few prominent factors related to SS and FCE were observed in 2016. First, 85 study fish
released in 2015 were collected in 2016, accounting for up to 11% of weekly release groups
from the previous year. Overwintering of study fish indicates that estimates of SS and FCE
are confounded by alterative life-history patterns and initial performance metrics should be
considered conservative. Secondly, water velocity and temperature profiles measured within
the ZOI and FSC indicate that hydrodynamic conditions may at times limit FCE. A majority
of FCE study fish discovered the ZOI (86%), a smaller proportion of those entered the FSC
(62%), and only 43% of those that entered the FSC were ultimately collected. Lastly,
survival of study fish during transport from the FSC to the sorting facility increased
significantly in 2016.
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Executive Summary

Collectively, the 2016 passage evaluation at Lake Cushman supported findings from 2015 that
earlier release groups have considerably higher SS and FCE, and that wandering or
alternative life history strategies limited collection rates for all release groups. Similarly,
elevated water temperatures in mid-late summer and suboptimal hydraulic conditions in the
ZOI and FSC may limit both entrance and retention efficiencies and therefore FCE. We
recommend exploring seasonal trends in migration success with earlier releases of study fish
and methods to better account for overwintering and within-lake survival. In addition, new
insights about fish behavior within and near the FSC should guide future work towards nearterm improvements to FCE.
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1 INTRODUCTION
Tacoma Power owns and operates the Cushman Hydroelectric Project (Project), which
consists of two dams and impoundments on the North Fork Skokomish River. A floating
surface collector (FSC), with associated holding, sorting, and transportation mechanisms, was
installed in 2015 to enable downstream passage of juvenile salmonids. Installation was
implemented according to the operating license for the Project, as described in Article 414 of
the Settlement Agreement (Tacoma Power 2009).
A Fish Passage Monitoring Plan (Plan) was finalized in 2012, complementary to downstream
passage measures described in Article 414. The objectives of the Plan are to: 1) measure fish
survival through the reservoir, fishways, and transport mechanisms; 2) assess compliance
with survival and performance standards; and 3) inform the implementation of fish passage
improvements at the Project. Tacoma Power will modify passage measures based on the
information developed pursuant to the Plan and on recommendations of the Fisheries and
Habitat Committee, a stakeholder group formed as a result of the Settlement Agreement.
The Plan specifically addresses downstream juvenile fish passage performance metrics and
compliance standards for the Project, which include the following:
•

Fish collection efficiency (FCE): The percentage of a tagged (radio, acoustic, or passive
integrated transponder [PIT]) group of smolts that are: 1) detected at the wave
attenuation system (approximately 360 feet upstream of the dam); and 2) successfully
collected in the FSC and safely passed downstream of the Project. The FCE standard
is 95% collection and survival through transportation and downstream release.

•

System survival (SS): The percentage of a marked group of smolts released near the
upstream end of Lake Cushman that is successfully collected by the FSC and safely
passed downstream of the Project. The SS goal is 95%, and the minimum compliance
standard for SS is 75%.

The Plan also acknowledges extenuating factors unrelated to FSC operations that may affect
FCE or SS. For example, maladaptation to lentic ecosystems and expression of residualism or
precocious behaviors in study fish could negatively bias FCE and SS estimates. Likewise,
both native and introduced piscivores in Lake Cushman may have a measurable influence on
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juvenile salmonid survival. Assessing downstream juvenile salmonid passage within the
context of ecological processes acting within the project area is essential when assessing
performance metrics and compliance standards and informing potential modifications to
passage measures.

1.1

2015: First Year Outcomes

The 2015 smolt migration marked the first year of FSC operations and evaluation of
downstream juvenile salmonid passage at the Project. Consistent with the previously
mentioned goals of evaluating FCE and SS, natural-origin juvenile coho salmon
(Oncorhynchus kisutch) were implanted with passive and active telemetry tags and released
over a 7-week period in Lake Cushman. Ancillary objectives of this evaluation were to
partition survival into different reaches of the Project; evaluate environmental, biological,
and operational variables as potential predictors of FCE and SS; and describe fish migration
behavior within the vicinity of the FSC.
During 2015 smolt passage monitoring, both FCE and SS were below performance standards,
albeit within the range of many modified and natural systems in the Pacific Northwest
(Anchor QEA 2015). Both FCE and SS were potentially negatively affected by warm
temperatures and other ecological factors within Lake Cushman. Furthermore, results
suggest that hydrodynamic conditions, including those influencing movement and
placement of the net guidance structure (NGS), may have affected the number of fish
successfully captured by the FSC. Mortality of fish occurring between the FSC and sorting
facility also had a measurable influence on performance metrics for some weeks, and
handling protocols have been improved to limit these events. Despite these observations, the
high proportion of fish detected within the zone of influence (ZOI; an arc approximately
360 feet upstream from the dam terminating on the guide net arms) and higher collection
rates of some release groups showed promise for increased FCE and SS in future years.
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1.2

2016: Second Year Objectives

The 2016 smolt migration marks the second year of FSC operations and evaluation of
downstream juvenile salmonid passage at the Project. The goals of evaluating FCE and SS are
the same as in 2015, although study protocols were adjusted to improve post-capture survival
and the accuracy of data collected for FCE and SS estimates. The following adjustments were
incorporated into the 2016 evaluation:
•

Fish releases and monitoring were initiated 3 weeks earlier in the season (i.e., April
21, 2016) to better replicate the natural run timing observed in nearby systems and to
potentially avoid confounding effects of high water temperatures later in the season
(as observed in 2015).

•

Hydraulic conditions within the ZOI and fine-scale fish behavior metrics in the FSC
(e.g., movements into the discovery, entrance, and retention zones) were assessed
with an acoustic Doppler current profiler (ADCP) and additional acoustic receivers to
better describe pathways to successful and unsuccessful collection events.

•

Sample sizes for SS releases were increased with hatchery-origin fish to provide
increased statistical precision.

•

Stability of acoustic telemetry receivers near the NGS and FSC was improved,
increasing the accuracy of fish positions within the ZOI.

•

Additional acoustic receivers were installed behind the NGS to determine if study fish
travelled behind the NGS.
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2.1

Study Area

The Project is composed of two high-head dams and the associated impoundments on the
North Fork Skokomish River near Hoodsport, Washington (Figure 1). From upstream to
downstream, the study area includes Lake Cushman, a 4,058-acre reservoir with more than
23 miles of shoreline impounded by Cushman Dam No. 1. Completed in 1926, Cushman
Dam No. 1 is 275 feet tall and more than 1,100 feet long. Downstream of Cushman Dam
No. 1 is Lake Kokanee, a 150-acre lake formed upstream of Cushman Dam No. 2. Completed
in 1930, Cushman Dam No. 2 is a smaller structure (235 feet tall and 575 feet long) located
approximately 2 miles downstream of Cushman Dam No. 1.
The Project blocked passage of anadromous fishes until 2015, when the FSC and associated
holding, sorting, and transportation mechanisms were fully operational (Figure 1). The fish
community in Lake Cushman is now comprised of resident trout (rainbow trout
[Oncorhynchus mykiss], cutthroat trout [O. clarkii], bull trout [Salvelinus confluentus]) and
landlocked salmonids (Chinook salmon [O. tshawytscha] and kokanee [O. nerka]), other
resident native species (e.g., threespine stickleback [Gasterosteus aculeatus], peamouth
[Mylocheilus caurinus], sculpin [Cottus spp.]), and non-native warm water species including
largemouth bass (Micropterus salmoides). The Settlement Agreement for the Project
includes a reintroduction program aimed at establishing naturally producing populations of
steelhead, coho salmon, sockeye, and Chinook salmon (Tacoma Power 2009).
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Note: Similar to 2015, three fish collection efficiency release sites are defined at each 0.25 mile of the floating
surface collector: CL (river left), CC (center), and CR (river right).

Figure 1
Cushman Hydropower Project Area
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2.2

Fish Passage and Behavior Monitoring

Fish used for this study are separated into two groups, SS and FCE study groups. Juvenile
coho salmon were tagged with PIT tags to evaluate collection efficiency and survival at the
FSC as well as movement patterns in Lake Cushman. Juvenile coho salmon tagged with PIT
tags only were released at the upper end of the reservoir (SS release; Figure 1) to evaluate
system-wide survival relative to successful collection of the fish by the FSC and safe passage
downstream of the Project.
Juvenile coho salmon tagged with PIT tags (FCE study group) were released 0.25 mile
upstream of the FSC at three locations (CR, CC, and CL Release; Figure 1) to evaluate
collection efficiency by the FSC. Additionally, some juvenile coho salmon were tagged with
acoustic tags in addition to PIT tags and released with the PIT tagged fish 0.25 miles
upstream of the FCE to evaluate movement and approach to the FSC within the ZOI.

2.2.1
2.2.1.1

Telemetry Equipment
Passive and Active Tags

Consistent with the 2015 study (Anchor QEA 2015), passive and active telemetry tags were
used in the 2016 study. Biomark 12.5-millimeter (mm) PIT tags (Model FDX-B HPT12),
were used to tag all fish in both the FCE and SS study groups. Lotek Wireless Juvenile
Salmon Acoustic Telemetry System (JSATS) coded acoustic transmitters (Model L-AMT1.421; 0.32 gram in air) were used to tag a subset of fish in the FCE study group and enabled
the examination of behavior near the FSC. Each coded acoustic tag transmitted every
5 seconds and had an expected battery life of 40 days.

2.2.1.2

Receivers

The JSATS technology was used in Lake Cushman to track movements of smolts within
200 feet of the FSC and at the debris barrier during the 2016 monitoring season. Two types
of autonomous receivers were used, including BioSonics Telemetry (Models WHS4000L and
WHS4250) and Teknologic JSATS (Model 2/3D). Data were retrieved from receivers using
Lotek WSH Host (Version 1.5.1863.1) to assign the presence of fish near the FSC and
Teknologic Autonode (Version 2.00.94) software to determine three-dimensional (3-D)
positions. All data were backed up to a server and on external hard drives in two
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independent locations. Consistent with the 2015 study, regionally accepted filtering criteria
for JSATS evaluations were applied to remove invalid detections (Skalski et al. 2010a, 2010b;
Thompson et al. 2012; Anchor QEA 2015).

2.2.1.3

Detection Arrays

PIT interrogation sites were established at the FSC and sorting facility (Figure 2). At the
FSC, a Biomark FS2020 detection array was placed at the end of the capture area where fish
entered the dewatering zone and were separated by size into holding tanks. This array was
upgraded in 2016 to enable remote performance monitoring of the antenna and automatic
uploads of detection data to the PIT Tag Information System (PTAGIS). At the sorting
facility, a series of three Biomark HPR Plus PIT-tag detectors were used (Figure 2).
Reader 02 was used to record tagged fish that were handled by technicians prior to release
downstream of Cushman Dam No. 2; Reader 03 was not deployed in 2016. Antennas 04 and
05 were installed to detect fish as they moved through a pipe from the sorting table to the
recovery tank and provided additional detection points to detect fish that may have been
bypassed from handling at Readers 02 and 03 prior to release. Almost all collected juvenile
salmonids were handled at the sorting facility with Reader 02, and Antennas 04 and 05 were
used to evaluate PIT-tag detection efficiency throughout the season.
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Figure 2
2016 Configuration of Passive Integrated Transponder Interrogation Sites at Cushman
Hydroelectric Project
Autonomous Lotek and Teknologic receivers were deployed in Lake Cushman between April
4 and 7, 2016. Three Lotek receivers were deployed to record the presence of acoustically
tagged fish near the mid-lake debris barrier, 4 miles upstream of Cushman Dam No. 1. Lotek
receivers were installed in and around the FSC to characterize fine-scale movements of fish.
Two Lotek receivers were mounted on the net guidance system on either side of the entrance
of the FSC. Two Lotek receivers were installed on the face of Cushman Dam No. 1 to detect
fish that were entrained behind, and downstream of, the NGS. Eight Lotek receivers were
installed in pairs within the FSC to detect fish that entered the net transition structure
(NTS), and associated movements toward the capture velocity area and the collection
chambers. The two Lotek receivers installed in the FSC were deployed to measure the
proportion of fish within the ZOI that enter the FSC (entrance efficiency) and the proportion
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of those fish that are subsequently retained (retention efficiency) (Figure 3). Similar to 2015,
seven Teknologic receivers were deployed near the FSC on cable mounts at the NGS to
estimate 3-D positions of acoustically tagged fish within the ZOI.

Note: Not shown are Teknologic receivers in the Zone of Influence paired with Lotek receivers in the event of a
beacon tag failure used to synchronize receiver time and location. Data from the Lotek receivers were not used.

Figure 3
2016 Acoustic Telemetry Array Configuration in Lake Cushman
After the acoustic receivers were installed, receiver positions were recorded using North
American Datum of 1983 (NAD83), Zone 10N, Universal Transverse Mercator (UTM), and a
“tag drag” was conducted to test the functionality of the telemetry equipment, acoustic tagdetection range, and error associated with the fish position estimates near the FSC. This test
consisted of towing a test tag through the study area while simultaneously recording its
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position using a GPS (Garmin) to determine the acoustic tag-detection range. Data obtained
during this test were also used to calibrate the Teknologic array and estimate detection range.
The acoustic tag positioning error was estimated by pairing the GPS locations (x and y
planes) of each test tag with the Teknologic fish positions (x, y, and z planes) that had a
corresponding date and time within 1 second; the overall spatial positioning error was
estimated using this method with ArcGIS spatial analysis tools.
Acoustic tag-detection data from Lotek receivers were collected weekly during the study
period. The receivers were verified to be operational, and date and time were synched on
the Lotek receivers weekly during data retrieval events. Teknologic receivers were
monitored weekly for battery levels and data storage, but data were not downloaded until
the receivers were recovered by divers at the end of the study monitoring period.
Monitoring in 2016 occurred from the first release on April 21 through August 10, roughly 3
weeks after the expected battery life expiration of the acoustic tags.

2.2.1.4

Acoustic Telemetry Positioning

An acoustic telemetry array of seven Teknologic autonomous receivers was configured to
track tagged fish that entered the ZOI. Receivers were deployed surrounding the FSC
entrance at between 6 and 25 meters (20 to 82 feet) deep to provide spatial positioning
estimates in the x, y, and z planes (Figure 3). All autonomous 3-D receivers were equipped
with a beacon tag that transmitted every 30 seconds, allowing for post-hoc synchronization
of receiver time and location. One receiver was assigned as the “master” clock to which all
other receiver clocks were synchronized.
At the end of the 2016 monitoring period, data were uploaded from the receivers to a server
using Teknologic software (Autonode uSD Extractor), where data were then processed,
filtered, and analyzed. The filtering methods were based on the U.S. Army Corps of
Engineers’ protocols used for previous JSATS studies (Skalski et al. 2010a, 2010b; Thompson
et al. 2012; Anchor QEA 2015). Three-dimensional positioning in the ZOI was estimated
using Teknologic’s detection software and algorithms processed in MATLAB ®.
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Positioning was resolved based on the time a tag was detected on five or more nodes, with a
minimum of two fixed nodes with defined locations, confirmed with measurements recorded
during installation. The differences in tag detection time in combination with the known
deployment locations of each receiver provided sufficient information to solve for 3-D
position using a process of simultaneous equations. Positioning was refined by limiting data
to upper and lower elevation boundaries of the array, the highest forebay elevation during
the monitoring period (735 feet), and maximum swim speed criteria (1.52 meters per second
[m/s]).

2.2.2
2.2.2.1

Study Fish
Fish Source

Both natural- and hatchery-origin juvenile coho salmon were used in the study. The
natural-origin coho salmon were collected in 2015 as fry from a smolt trap on the Skokomish
River and reared in floating net pens in Lake Kokanee. Due to unusually high water
temperatures in 2015, fish were relocated to the sorting facility on July 8 and returned to the
net pens on September 30. Natural-origin coho salmon were relocated to the North Fork
Skokomish Hatchery adjacent to Lake Kokanee and Cushman Dam No. 2 in February 2016
once construction on that facility was completed. They remained at the North Fork
Skokomish Hatchery until released for the 2016 study. Hatchery-origin coho salmon were
transported from George Adams Salmon Hatchery on the lower Skokomish River to the
North Fork Skokomish Hatchery on February 16 and 17, 2016, and held until released.
Natural-origin and hatchery-origin fish were held separately in circular, 12-foot diameter,
2,815-gallon tanks that were supplied with flow-through water from Lake Kokanee until the
time of release.

2.2.2.2

Tagging

Study fish were PIT-tagged on February 22 through 26, February 29, and March 1, 2, and 3,
2016, by Tacoma Power staff. Acoustic tagging occurred at the North Fork Skokomish
Hatchery 48 hours prior to weekly releases between April 21 and June 9. For acoustic
tagging, yearling coho salmon were collected from holding tanks 1 day prior to tagging and
held at the hatchery facility for 18 to 24 hours in a flow-through water tank to recover from
the stress of capture and sorting. Acoustic tags were surgically implanted the following
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morning using methods detailed by Liedtke et al. (2012). Except for acoustic tag insertion,
FCE PIT- and acoustic-tagged and PIT-tagged only fish were handled identically. All FCE
fish were anesthetized, and biological measurements including size and stage of smolt
condition were recorded.
Up to 37 fish were tagged with acoustic transmitters each week and held in four separate
groups corresponding to the three FCE release locations (Figure 3), and one control group
was monitored for tag loss and mortality over the course of the study. Fish were held for an
additional 48 hours after tagging to recover and observe tag loss or mortality associated with
surgery. Tags were confirmed to be operational using a Teknologic JSATS Portable Receiver
(P/N 11295) prior to implantation and prior to release. A portable receiver was used to
record tag code and repetition rate; inoperable tags were returned to the vendor for
replacement. Prior to release of study fish, the portable receiver was used again by importing
the tag code list into the Lotek WHS-Host real-time software program and confirming a
minimum of three detections for each tag. All fish were released, though fish with inactive
tags were excluded from the evaluation.

2.2.2.3

Study Fish Releases

Study fish were released at two general locations in Lake Cushman: the upper end near Dry
Creek and the lower end, 0.25 mile upstream of the FSC (Figure 1). Releases 0.25 mile
upstream of the FSC were further distributed laterally across the lake among three locations
upstream of the ZOI (left bank, right bank, and center channel) to test whether variability in
fish release locations would affect the likelihood of entering the ZOI (Meridian and LGL
2008; Anchor QEA 2015). Fish were transported by truck from the North Fork Skokomish
Hatchery to boats launched near Cushman Dam No. 1, then transported by boat and released
into the lake. Fish were acclimated to Lake Cushman using a water tempering protocol
(Liedtke et al. 2012; Anchor QEA 2015). Control fish were held in a flow-through tank at
the FSC and fed with water from Lake Cushman.

2.2.2.4

Collection and Holding

The FSC was checked for fish each Monday, Wednesday, and Friday. Captured fish were
transported to the sorting facility at Cushman Dam No. 2 where they were lightly
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anesthetized, scanned for PIT tags, and measured. All fish were enumerated, though some
non-study fish (such as peamouth and sculpin) were not measured. Resident fish were
returned to Lake Cushman on the day of collection, except for Largemouth Bass that were
lethally removed. Coho and Chinook salmon smolts were released into the North Fork
Skokomish River below Cushman Dam No. 2. All fish collected by the FSC on May 2 and 18,
June 1, 15, and 29, and July 6 and 20, 2016, were held for a 48-hour observation period after
transport to the sorting facility and processing to observe any effects of handling and
transport.

2.3

Data Management

Data collected for the study were stored in a central relational database run on Microsoft’s
SQL SERVER, hereafter identified as the Cushman Database. The Cushman Database was
deployed on a server at Anchor QEA’s data center, with direct access provided to Tacoma
Power. Study data were routinely uploaded to the Cushman Database using a variety of
custom procedures that pulled data from the public web services, such as the PTAGIS and
U.S. Geological Survey (USGS) websites, or custom data infrastructures (e.g., acoustic
telemetry data). A reporting interface was developed to allow data reports to be obtainable
directly from the Cushman Database.

2.3.1

Telemetry Data

PIT-tag data were managed through integration with PTAGIS, which is operated by the
Pacific States Marine Fisheries Commission. Interrogation, mark, release, and recapture sites
were registered for the study, and P3 software was used by field personnel to enter data
during tagging, release, and recapture activities. Interrogation records were automatically
transmitted to PTAGIS from the FSC antenna and were obtained by physical download from
the sorting facility antennas after fish processing and uploaded to PTAGIS. Automated
queries were established in PTAGIS to obtain release, detection, recapture, and mortality
data files from the PTAGIS database daily. A custom automated system obtained the daily
PTAGIS data files via the PTAGIS file transfer protocol (FTP) site and loaded data to the
Cushman Database.
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Acoustic tagging and post-processed detection data were loaded to the Cushman Database
each week via an internal FTP site. Detections from the Teknologic receivers that were not
downloaded weekly were incorporated into the Cushman Database at the end of the season.
The telemetry data included PIT-tagging records (tag ID, species, and length and weight of
fish at tagging), acoustic tagging records (tag ID, length and weight of fish at tagging, and
surgery metrics), release location, and release date and time. PIT-tag IDs and acoustic-tag
IDs were linked in the database for fish that were tagged with both PIT and acoustic tags.
Detection data included tag IDs, time stamps, and receiver location or antenna name for both
PIT and acoustic tags.

2.3.2

Environmental and Operational Data

Environmental and operational data were collected for comparison to fish survival and
behavior. Water temperature, air temperature, flow, and daily precipitation in 15-minute
intervals were collected at the North Fork Skokomish River just below Staircase Rapids
(USGS gage 12056500). Additional water quality data were collected over the course of the
study period during bi-monthly lake productivity surveys, per Article 413 of the Settlement
Agreement (Tacoma Power 2009). Variables collected during lake productivity surveys
included water temperature, dissolved oxygen, turbidity, pH, and conductivity. Project
operation data were provided by Tacoma Power and included reservoir elevation, turbine
discharge, total discharge, and FSC pump status (i.e., pump on or off). Water temperature in
the forebay was measured continuously throughout the study period at 5, 20, 30, 45, 60, and
80 feet of depth using a string of loggers hanging from middle of the wave attenuation
barrier, directly upstream of the entrance to the FSC.

2.3.3

Water Velocity Profiles

Water velocity data were collected within the ZOI in the Cushman reservoir and within the
NTS attached to the FSC (HDR 2016). Velocity measurements were conducted in two
primary areas using two different methods. The first consisted of velocity measurements
upstream of the NTS entrance in the ZOI in Lake Cushman, using an ADCP. The second
group of data consisted of point velocity measurements at grid points within several transects
located at various sections of the NTS.
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Velocities within the ZOI were measured using an ADCP towed from a boat roughly along
an arc approximately 128 feet away from the entrance to the NTS. The boat was manually
pulled along a guide rope with the engine off to avoid disrupting the velocity field
established by the FSC. The ADCP used was an RDI model RiverRay 600 kilohertz ADCP
with Trimaran float and integrated GPS. The ADCP was attached to the center of the NTS
entrance section with a fixed length of light line and was towed across the 128 foot radius arc
within the ZOI while maintaining a taut line to the NTS to ensure the actual measurement
pathline followed the theoretical ZOI as closely as practical. Two additional data sets were
collected along arcs of lesser radii to evaluate the changes in velocity profile as the
measurement points neared the NTS entrance section.
Velocities within the NTS were measured across six transects used to guide a grid of point
velocity measurements. Velocities were measured at five of the six transects during the first
site visit; subsequent measurements were focused on the first three transects to better define
hydraulic transition zones. Each transect was broken into bins such that each grid point
velocity represented the mean condition within each two-dimensional bin. Velocity
measurements within the NTS were collected with either a Price AA anemometer-style
mechanical flow meter or an Acoustic Doppler Velocimeter (ADV). The ADV used was a
SonTek model Argonaut-ADV. The Price AA or ADV was attached to a 50-pound lead
weight suspended from a bridge sounding reel and rigged to permit fine control of vertical
and horizontal position across each transect. The sounding reel served to lower the
equipment and to determine the depth of the measurement location within the water
column.

2.3.4

Quality Control

Data quality was maintained by incorporating checks and quality control (QC) processes at
each stage of data management. To ensure consistency in data entry operations, protocols
were developed and documented for manually executed procedures. To validate the format
and integrity of data before being loaded to the system, checks were built into the automated
data loading systems. The sequence and details of the automated operations were recorded
in log files.
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Project personnel reviewed log files daily to ensure the automated processes loaded data as
expected and that none of the operations executed on the previous day resulted in an error.
Any errors found during these QC checks were logged in system log files, and data were not
loaded until errors were corrected. To assess data and identify anomalies, query procedures
were developed in the data reporting interface to check for data anomalies on a routine basis.
Data engineering best practices were employed when designing the relational data model for
the Cushman Database. Primary and foreign keys were established to protect against data
anomalies, such as duplicate and orphaned records, that could bias statistics. Data were
secured by an automated backup system, which generated periodic images of the Cushman
Database to ensure data were recoverable in the event of a system failure.

2.4
2.4.1

Release-recapture Design
Fish Releases

Study fish were tagged with acoustic telemetry and PIT tags and released weekly from April
21 through June 9, 2016. Fish movements, detections, and environmental variables were
recorded from April 21 through August 10, 2016. During each of the eight weekly releases,
study fish were collected from North Fork Skokomish Hatchery tanks and assigned to one of
five different release types as follows:
1. PIT-tagged fish (n ≈ 50 natural-origin and 400 hatchery-origin fish; eight weekly
release groups) were released near Dry Creek at the upper end of Lake Cushman
to estimate SS (R1).
2. PIT-tagged fish (n ≈ 120 natural-origin fish; eight weekly release groups) were
released 0.25 mile upstream of the hydraulic ZOI of the FSC. These fish were
used to help estimate FCE in combination with acoustically tagged fish (R2).
3. Fish tagged with both PIT and acoustic tags (n ≈32 natural-origin fish; eight
weekly release groups) were released 0.25 mile upstream of the ZOI in
conjunction with fish in release group R2 to help estimate FCE (R3).
4. PIT-tagged control fish associated with release R1 (n ≈ 15 natural-origin fish, eight
weekly release groups) and release R2 (n ≈ 8 fish, eight weekly release groups)
were held for the duration of the study.
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5. PIT- and acoustic-tagged control fish associated with release R3 (n ≈ 4 naturalorigin fish; eight weekly release groups) were held for the duration of the study.
The FCE releases (R2 and R3) were distributed laterally across three locations (left bank, right
bank, and center channel) approximately 0.25 mile upstream of the FSC to better mimic fish
approach and spread the chances of the test fish entering the ZOI. Two tagging control
groups were held in captivity, intended to adjust the FCE and SS estimates if handling
mortality was observed. Following a pump failure on the weekend of June 18, all control fish
perished and therefore control-adjusted FCE or SS estimates are not available for 2016. Prior
to the pump failure, mortalities occurred among control fish due to fungal infection;
mortality rate was 16%, evenly distributed across each control group. Control fish were
treated with salt for external signs of fungal infection.

2.4.2

SS Release-recapture Model

SS was estimated from the single release-recapture model (Skalski et al. 1998) based on
releases (R1) near Dry Creek at the upper end of Lake Cushman with PIT-tag detections at
the FSC and sorting facility. Using the two separate detection facilities, SS was partitioned
between the release location and the FSC (𝛼𝛼) and between the FSC and sorting facility (𝜆𝜆)

using a single multinomial model of the form:

𝑅𝑅1
𝑘𝑘
𝑘𝑘
𝐿𝐿 = � � (𝛼𝛼𝑝𝑝1 𝜆𝜆)𝑘𝑘11 (𝛼𝛼(1 − 𝑝𝑝1 )𝜆𝜆)𝑘𝑘01 �𝛼𝛼𝑝𝑝1 (1 − 𝜆𝜆)� 10 ∙ �(1 − 𝛼𝛼) + 𝛼𝛼(1 − 𝑝𝑝1 )(1 − 𝜆𝜆)� 00
�⃑
𝑘𝑘

(1)

where 𝑘𝑘𝑖𝑖𝑖𝑖 are the counts of fish with detection history 𝑖𝑖 (𝑖𝑖 = 1 or 0) at FSC and 𝑗𝑗 (𝑗𝑗 = 1 or 0) at

the sorting facility, andp1 is the detection probability at the FSC. SS can thus be described as

the probability of migrating, surviving, and entering the FSC from release to the FSC (𝛼𝛼) and
the probability of surviving between the FSC entrance and sorting facility(𝜆𝜆).

In which case, SS was estimated by the product:
� = 𝑎𝑎� ∙ 𝜆𝜆̂
SS
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with associated variance:
� �

�

�

�

�� = SS
� 2 �Var2(𝑎𝑎�) + Var2�𝜆𝜆� + 2 Cov�𝑎𝑎�,𝜆𝜆��
Var�SS
�
�
�𝜆𝜆
𝑎𝑎�
𝜆𝜆
𝛼𝛼

(3)

The SS estimates the joint probability of a fish migrating and surviving to the FSC, entering
the FSC, and surviving through the FSC.
The SS could equivalently be estimated using the simple binomial model:
𝑅𝑅
𝐿𝐿 = � 1 � = (SS)𝑘𝑘⋅ (1 − SS)𝑅𝑅1 −𝑘𝑘⋅
𝑘𝑘⋅

where 𝑘𝑘⋅ = 𝑘𝑘11 + 𝑘𝑘01 and where:

(4)

� = 𝑘𝑘⋅
SS
𝑅𝑅

(5)

1

with associated variance:
�

�

�� = SS�1−SS�
� �SS
Var
𝑅𝑅
1

(6)

Both Equations 2 and 5 will give the same results. The value of Equation 2 is its ability to
assess the components (i.e., 𝛼𝛼, 𝜆𝜆) contributing to SS. SS estimates were calculated on a
weekly basis throughout the season.

The form of the seasonal SS estimate depended on whether the weekly estimates were
homogeneous. If the weekly estimates were homogeneous, then pooling the weekly data is
appropriate and a likelihood model (Equation 1) can be used to calculate the season-wide SS
estimate. If the weekly estimates were heterogeneous, then an arithmetic average is more
appropriate where:
𝑤𝑤

�

�Season−wide = ∑𝑖𝑖=1 SS𝑖𝑖
SS
𝑤𝑤
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with associated variance estimator:
�SW � =
� �SS
Var

𝑠𝑠𝑆𝑆�2

(8)

𝑖𝑖

𝑛𝑛

An F-test of the following form was used to test for homogeneity of the weekly SS estimates:
𝐹𝐹𝑛𝑛−1,∞ =

𝑠𝑠𝑆𝑆�2

(9)

𝑖𝑖
� �
��𝑆𝑆
∑𝑤𝑤
Var
𝑖𝑖
𝑖𝑖=1
�
�
𝑤𝑤

Assumptions of the SS model include the following:
•

All fish are independent

•

Detection efficiency at the sorting facility is 100%

•

No fish residualise or migrate to an alternate location

•

No tag loss or handling mortality occurred

Control fish were monitored for tag loss and handling mortality. In 2015, the model for
perceived survival estimate of SS from likelihood was adjusted for bias. In 2016, all control
fish intended to be used to estimate mortality and tag loss died due to a system failure. No
control-adjusted survival estimates are available for 2016.

2.4.3

FCE Release-recapture Model

FCE was estimated from the joint releases of PIT-tagged (R2) and PIT- and acoustic-tagged
(R3) fish. An acoustic array with detection efficiency (p0) was located at the ZOI to identify
acoustically tagged fish known to have entered the outer edge of the study area. Inside the
FSC, there was a PIT-tag detector with detection efficiency (p1) and a nearby acoustic array
with detection efficiency (p2). These detection fields were used to estimate the probability of
fish at the ZOI surviving and migrating into the FSC entrance (𝜃𝜃). A final PIT-tag detector,

with a detection efficiency assumed to be 100%, was in the juvenile sorting facility to

estimate fish survival between the FSC entrance and the sorting facility (𝜆𝜆). As such, FCE
was estimated by the product:
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with associated variance estimator:
� �

� �

��

2 Cov�𝜃𝜃,𝜆𝜆 �
�
� � = FCE
� 2 �Var2�𝜃𝜃� + Var�𝜆𝜆
� �FCE
Var
�
�
�2 +
� 𝜆𝜆
�
𝜃𝜃
𝜆𝜆
𝜃𝜃

(11)

A maximum likelihood estimation was used to estimate FCE based on the product of two
multinomial distributions associated with releases R2 and R3. The PIT- and acoustic-tagged
releases had eight possible detection histories associated with detection fields at the ZOI,
FSC, and sorting facility (Table 1). The PIT-tagged releases (R3) had four possible detection
histories associated with detection fields at the FSC and sorting facility (Table 2). These joint
likelihood models were used to simultaneously estimate the model parameters Ψ, 𝜃𝜃, and 𝜆𝜆,

and the FCE = 𝜃𝜃 ∙ 𝜆𝜆. The inverse Hessian matrix was used to estimate associated variances
and covariances of the model parameters.

Table 1
Possible Detection Histories and Probabilities of Occurrence
for the PIT- and Acoustic-tagged Fish Used in Estimating FCE
Detection
History
111
011
101
001
110
010
100
000

Count

Probabilities of Occurrence

𝑚𝑚111

Ψ𝑝𝑝0 𝜃𝜃𝑝𝑝2 𝜆𝜆

𝑚𝑚011

Ψ(1 − 𝑝𝑝0 )𝜃𝜃𝑝𝑝2 𝜆𝜆

𝑚𝑚001

Ψ(1 − 𝑝𝑝0 )𝜃𝜃(1 − 𝑝𝑝2 )𝜆𝜆

𝑚𝑚010

Ψ(1 − 𝑝𝑝0 )𝜃𝜃𝑝𝑝2 (1 − 𝜆𝜆)

Ψ𝑝𝑝0 𝜃𝜃(1 − 𝑝𝑝2 )𝜆𝜆

𝑚𝑚101

Ψ𝑝𝑝0 𝜃𝜃𝑝𝑝2 (1 − 𝜆𝜆)

𝑚𝑚110
𝑚𝑚100
𝑚𝑚00

Ψ𝑝𝑝0 [(1 − 𝜃𝜃) + 𝜃𝜃(1 − 𝑝𝑝2 )(1 − 𝜆𝜆)]

Notes:
a = Sum of other expected values
FCE = fish collection efficiency
FSC = floating surface collector
ZOI = zone of influence

1−
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Description
Detected in ZOI and FSC, detected alive
in sorting facility
Detected in the FSC and sorting facility,
not detected in ZOI
Detected in ZOI and sorting facility, not
detected in the FSC
Detected only at the sorting facility
Detected in ZOI and FSC, not detected
at sorting facility
Detected only in FSC
Detected only in ZOI
Not detected
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Table 2
Possible Detection Histories and Probabilities of Occurrence
for the PIT-tagged Fish Used in Estimating FCE
Detection
History
11
01
10
00

Count

Probabilities of Occurrence

𝑛𝑛11

Ψ𝜃𝜃𝑝𝑝1 𝜆𝜆

𝑛𝑛01

Ψ𝜃𝜃𝑝𝑝1 (1 − 𝜆𝜆)

𝑛𝑛00

(1 − Ψ𝜃𝜃) + Ψ𝜃𝜃(1 − 𝑝𝑝1 )(1 − 𝜆𝜆)

𝑛𝑛10

Notes:
FCE = fish collection efficiency
FSC = floating surface collector

Ψ𝜃𝜃(1 − 𝑝𝑝1 )𝜆𝜆

Description
Detected in FSC, detected alive in
sorting facility
Detected alive in sorting facility, not
detected in FSC
Detected in FSC, not detected or not
alive in sorting facility
Not detected

FCE estimates were calculated on a weekly release basis as well as pooled across the 8-week
study. The form of the pooled study estimate of FCE depended on whether the weekly
estimates were homogeneous, with pooling if homogeneous and averaging if heterogeneous.
Assumptions of the FCE estimator include the following:
•

Releases R2 and R3 have the same migratory, collection, and survival processes (i.e., no
difference between PIT-tagged fish and PIT- and acoustic-tagged fish)

•

Criteria used to define the ZOI (i.e., both the radius size and two-dimensional [2-D]
positioning solutions described in methods section) provided accurate
characterization for FCE calculations

•

The PIT- and acoustic tag-detection fields within the FSC are in close proximity with
no intervening mortality

•

Detection efficiency at the sorting facility is 100%

•

All fish act independently

•

No tag loss or handling mortality occurred

The PIT- and acoustic-tagged and PIT-tagged control fish associated with releases R2 and R3
were monitored for tag shedding and post-tagging mortality. Should tag loss or mortality
occur among control fish, the FCE could be adjusted for those losses analogous to Equation
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11. In 2016, all control fish intended to be used to estimate mortality and tag loss died due to
a system failure. No control-adjusted survival estimates are available for 2016.

2.4.4

Analysis of Potential Covariates

Environmental, biological, and operational variables were recorded over the course of the
weekly releases (Table 3). Single-variable and multiple regression techniques were used to
assess relationships between these factors and FCE and SS estimates.
Table 3
List of Variables Used in Regression Analyses of FCE and SS
Covariate
Type
Environmental

Operational

Fish

SS

FCE

Water temperature
Turbidity
Conductivity
Inflow
Elevation
Outflow
FSC pump operation
Smolt index
---

Water temperature
Turbidity
Conductivity
Inflow
Elevation
Outflow
FSC pump operation
Smolt index
Mean size
Condition factor

Notes:
Condition factor is a common index used to account for both length and weight in fish,
calculated as K =W/L3, where W is weight in grams and L is fork length in millimeters.
FCE = fish collection efficiency
FSC = floating surface collector
SS = system survival

A generalized linear model (GLM) analysis was used in conjunction with the binomial
SS release-recovery data (Model 2). A GLM based on a binomial error and logit link was
used to regress SS as a function of covariates. Single-variable and stepwise multiple
regression were performed. However, with only eight weekly SS estimates, the regression
models were limited in degrees of freedom.
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The weekly FCE estimates were also regressed against operational covariates to better
understand factors that may affect FCE. Weighted linear regression was used, weighting
inversely proportional to the variance estimates for FCE. Both single-variable and stepwise
multiple regression were performed. Again, with only eight weekly FCE estimates, the
regression analyses were limited by degrees of freedom.
To increase the number of estimates, the eight estimates from 2016 were combined with the
estimates from 2015 for SS (six release groups in 2015) or FCE (seven release groups in 2015).
The response model was of the form:
(12)

𝑦𝑦 = 𝛼𝛼 + 𝑌𝑌𝑗𝑗 + 𝛽𝛽1 𝐷𝐷𝑖𝑖𝑖𝑖 + 𝛽𝛽2 𝑌𝑌𝑗𝑗 𝐷𝐷𝑖𝑖𝑖𝑖 + 𝛽𝛽3 𝑥𝑥𝑖𝑖𝑖𝑖 + ⋯

where:

𝑦𝑦 = dependent variable SS or FCE
𝛼𝛼 = intercept

𝑌𝑌𝑗𝑗 = year effect (𝑗𝑗 = 1,2)

𝐷𝐷𝑖𝑖𝑖𝑖 = Julian date for the ith release in year j

𝑌𝑌𝑗𝑗 𝐷𝐷𝑖𝑖𝑖𝑖 = year-by-day interaction

𝑥𝑥𝑖𝑖𝑖𝑖 = covariate for the ith release in year j

These analyses examined the environmental and fish covariates separately and in a
multiple-regression framework after attempting to de-trend the data for inter- and intra-year
variation.

2.5

Analysis of Fish Movement within the FSC

Acoustic telemetry was also used to evaluate fish movement and behavior at the FSC to
describe the proportion of fish that enter the ZOI and, of those fish, what proportion were
effectively collected. The following four metrics were used to inform fine-scale fish
movement at the FSC:
1. Discovery efficiency - is the proportion of acoustic-tagged fish that were released and
were detected in the ZOI (of the total number of fish released).
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2. Entrance efficiency - is the proportion of fish that were detected in the ZOI and
entered the NTS (of the total number of fish that were detected in the ZOI).
3. Retention efficiency - is the proportion of fish that passed the NTS and were detected
in the area of capture velocity (of the total number of fish that were detected passing
the NTS).
4. Transport efficiency - is the proportion of fish that were successfully passed
downstream of Cushman No. 2 dam (of the total number that were detected in the
area of capture velocity).
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3 RESULTS
3.1

Releases and System Performance

A total of 4,793 juvenile coho salmon were tagged and released in Lake Cushman between
April 21 and June 9, 2016. These releases included 3,198 hatchery-origin fish and
400 natural-origin fish used to estimate SS (3,598 total), and 1,195 natural-origin fish to
estimate FCE; 256 of the latter releases were also outfitted with acoustic tags. The average
fork length of acoustic-tagged fish was 132 mm (SE ± 0.6 mm), which were predominantly
(92%) in the transitional stage, with remaining fish fully smolted (i.e., parr marks completely
obscured by silvery coloration; Beckman et al. 2000). All study fish were in healthy
condition at the time of release.
The passive telemetry arrays performed as expected for the duration of the season with
minor variances. The PIT detection array at the FSC and sorting facility provided excellent
detection efficiency by release week (85 to 100% and 98 to 100%, respectively) despite the
loss of Antenna 05 on June 20, 2016, due to hardware malfunction. Two of the Teknologic
receivers were damaged during the season; however, data from one was recovered and 3-D
positions were successfully estimated using data from 6 receivers. Lotek receivers were
paired with the Teknologic receivers in case of a beacon tag failure (beacon tags synchronize
receiver time and location). However, fish position data collected by Lotek receivers provide
only 2-D position data and lack the accuracy provided by the Teknologic receivers;
therefore, data from Lotek receivers were not incorporated into algorithms for processing
3-D position. As expected, the array experienced movements of up to 3 meters (10 feet)
throughout the season. Array position was recalibrated relative to the fixed receivers at
6-hour intervals; more frequent recalibration did not provide better resolution of 2-D array
position. The resulting position accuracy was ±1.8 meters (6 feet) within 15 meters (49 feet)
of the FSC, and position accuracy decreased with distance to ≥3 meters (10 feet) beyond 30
meters (98 feet) from the center of the FSC entrance.
Of the 256 acoustic tags, 20 failed prior to surgical implantation, 27 failed to maintain
operation prior to release, and 7 failures were identified post-release based on PIT-tag
detections. Tags verified to have failed prior to surgical implantation (n=20) were returned
to the manufacturer and removed from the database for FCE analyses. Study fish with
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known tag failures at the time of release were noted in the database and excluded from FCE
analyses (n=27). The remaining seven tags were inserted in study fish as active tags, but the
acoustic tags were not functioning when the fish were collected. The lapsed time between
tag activation and FSC collection did not exceed the manufacturer’s guaranteed battery life of
40 days and were removed from the analysis of FCE. Eight additional acoustic tags were
collected that were not operational, but their time at large exceeded 40 days. Any detections
in the ZOI prior to tag failure were included in the FSC estimator and PIT-tag detections at
the sorting facility were used to supplement the acoustic tag failures associated with these
study fish.
At least 11 species totaling 15,336 individuals were observed in the FSC during 2016
operations from April 22 to August 3. Kokanee smolts were the dominant species, with
11,689 observations representing 76% of the total annual count of fishes at the FSC.
Observed species and frequency are described in Table 4. The median observation date for
natural-origin kokanee and Chinook salmon smolts was May 30 (interquartile range = May
23 to June 3) and July 15 (interquartile range = July 6 to July 25), respectively.
Mortality rates of fish collected by the FSC were highly variable among species and location,
and totaled 1,686 individuals across all species. Sculpin spp. accounted for the greatest
proportion of mortalities (49%), followed by kokanee fry and smolts (29% and 19%,
respectively). Mortality rates for individual species with greater than 100 observations were
highest for kokanee fry (97%), followed by sculpin spp. (78%). These mortalities are
associated with the high mortality rate observed in the fry basket, where 73% of all
mortalities occurred. Conversely, mortality rates were low at the gap transitioning to the
smolt bars, smolt bars, smolt/adult area, and during transport, resulting in low mortality rates
(≤ 3%) for all other species (Table 4).
A subset of fish collected at the FSC was held for 48 hours at the sorting facility to monitor
the probability of post-handling mortality in seven trials between May 2 and July 22
(Table 5). Four mortalities occurred between May 2 and May 4, June 3, and July 1, 2016. No
obvious causes of the mortalities were identified by Tacoma Power.
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Table 4
Number of Fish Captured in the FSC by Location During Operations in 2016
Mortalities and location
Fry Bars

Fry
Basket

Gap

Smolt
Bars

17
8

.
.

.
8

.
.

1
.

Smolt/
Adult
Area
.
.

1

.

.

.

.

.

.

2
750

.
.

.
.

.
5

.
.

.
5

.
1

1

.

.

.

.

.

.

79
1,072

.
23

.
.

.
.

1
.

.
3

.
.

12
4
2

.
.
.

.
.
.

.
.
.

.
.
.

.
.
.

.
.
.

5
495

1
.

.
478

.
.

.
.

.
.

.
3

11,689
79

231
.

24
.

3
.

.
3

52
1

9
.

3
4
1

.
.
.

.
.
.

.
.
.

.
.
.

.
.
.

.
.
.

7
46
1,047
3

.
5
72
.

.
.
726
.

.
.
.
.

.
.
.
.

.
.
21
2

.
.
.
.

9

.

.

7

.

.

1

15,336

332

1,236

15

5

84

14

Species

Total
Catch

Bass
Bass Fry
Bull Trout
Chinook adult
Chinook Smolt
Chinook sub-adult
Coho 2-year Smolt
Coho Smolt
Crayfish
Cutthroat adult
Cutthroat sub-adult
Cutthroat juvenile
Kokanee Fry
Kokanee Smolt
Kokanee Sub-adult
Mountain Whitefish
O. mykiss adult
O. mykiss juvenile
O. mykiss sub-adult
Peamouth
Sculpin
Unidentifiable fish
Unidentified Salmonid
Total

Transport
.
.

Note:
FSC = floating surface collector
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Table 5
Number of Fish Held in 48-hour Post-collection and Handling Evaluations (Mortalities in
Parentheses)
May 2

May 18

June 1

June 15 June 29

July 6

July 20

Coho salmon

12 (0)

21 (0)

60 (1)

30 (0)

24 (0)

27 (0)

0 (0)

Chinook salmon

0 (0)

0 (0)

0 (0)

8 (0)

95 (1)

48 (0)

21 (0)

Kokanee

84 (1)

93 (0)

76 (0)

64 (0)

53 (0)

41 (0)

2 (0)

Unidentified salmon

2 (1)

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

Rainbow trout

1 (0)

0 (0)

1 (0)

0 (0)

0 (0)

0 (0)

0 (0)

Peamouth

0 (0)

0 (0)

0 (0)

0 (0)

1 (0)

1 (0)

0 (0)

Sculpin

3 (0)

0 (0)

0 (0)

3 (0)

7 (0)

1 (0)

2 (0)

Crayfish

1 (0)

0 (0)

0 (0)

1 (0)

0 (0)

0 (0)

0 (0)

Note:
Dates are of collection in the Floating Surface Collector.

3.2

Water Velocity Profiles

Water velocity profiles were collected within the ZOI in June 2016. Data were visually
analyzed using two graphical outputs: the arc average and arc segmented velocities. The arc
average velocity plots are normalized and shown perpendicular to the entrance of the NTS to
highlight any vertical velocity trends across arcs 50, 100, and 127 feet from the entrance of
the FSC. Generally speaking, there was no average velocity directionality at any of the arc
average plots and a majority of velocity measurements were under 0.5 feet per second (ft/s).
Further, there were no apparent trends in average arc velocities by depth or with
temperature at any of the locations. The arc segmented velocity plots present the normalized
velocities along five equal-length segments across each arc. Consistent with the arc average
velocity plots, there was no apparent directionality towards the FSC, even at the 50-foot arc.
Again, velocities were typically under 0.5 ft/s, though measurements at Segment 5 (left of the
FSC looking downstream) were more variable and had a greater proportion of values
between 0.5 and 1.0 ft/s compared to measurements at other segments.
Water velocity profiles were also collected in the NTS in June 2016. Velocity measurements
were compiled for each collection event into a single figure representing a plan view of the
FSC with velocity profiles at each transect. Velocities at the entrance to the NTS (Transect 1)
generally ranged between 0.1 and 0.4 ft/s, increasing to roughly 0.6 to 1.1 ft/s at Transect 2,
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and 3.7 to 4.3 ft/s at Transect 3 (example shown in Figure 4). Velocity measurements further
downstream in the FSC (i.e., the “capture zone”) ranged from 6.0 to 7.6 ft/s. For the averagesized acoustically-tagged coho salmon in this evaluation (132 mm), prolonged maximum
swimming speed is approximately 2.4 ft/s (5.5 body lengths per second), and burst speeds
may reach 8.7 ft/s (20 body lengths per second). However, exhaustion occurs after about 15
seconds of burst swimming and burst swimming may only be sustainable for a few seconds at
maximum swimming speed (Glova and McInerney 1977, Groot et al. 1995).

Figure 4
Water Velocity Profiles from Measurements Collected at the Floating Surface Collector and
Net Transition Structure on June 10, 2016
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3.3

System Survival

SS was estimated from weekly release and recapture histories between release and the FSC
(𝛼𝛼), and between the FSC and the sorting facility(𝜆𝜆). Using the single release–recapture

model (Cormack 1964) and detection data (Table 6), reach survival was estimated between
release at the top of the reservoir to the FSC and from the FSC to the sorting facility
� = 0.0154)
(Table 7). Hatchery-origin coho salmon had an average survival of 0.1904 (SE

�=
between release and the FSC, while wild coho salmon had an average survival of 0.2244 (SE
0.0225). Differences in survival or capture processes between fish origin were not

2
significant(𝑃𝑃(𝜒𝜒24
≥ 19.9192) = 0.7014), and releases were pooled by week for subsequent

analyses.

Weekly SS estimates generally declined through the season, ranging from a high of 0.2339
� = 0.0200) for fish released on April 21 to a low of 0.1156 (SE
� = 0.0151) for fish released on
(SE
� = 0.1860 (SE
� = 0.0154). The observed
June 9 (Figure 5). The season-wide estimate was SS

trend in SS was driven by the general decline in perceived survival within the reservoir (i.e.,
release to FSC, 𝛼𝛼) over the course of the study. These are estimates of perceived survival,

which include both the probability of surviving and migrating through the reservoir.

Consequently, the observed trend could be a result of a decline in survival per se, or a decline
in outmigration rate, or both. Detections of study fish occurring beyond the calendar year of
release are therefore necessary for a more accurate estimate of survival. The seasonal
� = 0.0158). Survival between the FSC and the
estimate of reservoir survival was 0.1940 (SE

� = 0.0104) over the course of the
sorting facility (𝜆𝜆) was generally high, averaging 0.9588 (SE

study. There was no seasonal trend in survival from the FSC to the collector.

Table 6
Fish Counts by Detection History for 2016 Weekly Release Groups at Cushman Reservoir Used
to Estimate SS
Origin
Hatchery

Release Group
4/21/2016
4/28/2016
5/5/2016
5/12/2016
5/19/2016
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Detection History
SF
FSC
2
2
6
3
2
5
12
2
8
1

Both
87
82
80
77
50

30

None
308
309
312
309
341

Number Released
(𝑹𝑹𝟏𝟏 )
399
400
399
400
400
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Origin

Natural

Release Group
5/26/2016
6/2/2016
6/9/2016
4/21/2016
4/28/2016
5/5/2016
5/12/2016
5/19/2016
5/26/2016
6/2/2016
6/9/2016

Both
56
65
46
15
12
13
10
8
4
12
6

Pooled

623

Detection History
SF
FSC
4
5
6
6
1

1

1
2
2

1
1

46

27

None
335
323
354
34
37
37
39
39
43
38
44

Number Released
(𝑹𝑹𝟏𝟏 )
400
400
400
50
50
50
50
50
50
50
50

2,902

3,598

Notes:
Detection histories for system survival (SS) estimates represent binary responses for fish detected (1) or missed (0)
at the floating surface collector and sorting facility.
The counts shown represent fish detected in both the floating surface collector and sorting facility (Both), the
sorting facility only (SF), the floating surface collector only (FSC), and not detected (None). Four study fish were
detected with a handheld PIT tag reader at the sorting facility, but were not detected at autonomous readers at
the exit pipe of the sorting facility.
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Table 7

�) and FSC to Sorting Facility �𝝀𝝀�� for PIT-tagged Coho Salmon by Origin
Estimates of Perceived Survival from Release to FSC (𝜶𝜶
Release
Date

Hatchery-origin Fish
FSC to Sorting
Release to FSC
Facility �𝝀𝝀��
(𝜶𝜶
�)

Natural-origin Fish
FSC to Sorting
Release to FSC
Facility �𝝀𝝀��
(𝜶𝜶
�)

Release to FSC
(𝜶𝜶
�)

All Study Fish
FSC to Sorting
Facility �𝝀𝝀��

�
𝐒𝐒𝐒𝐒

21-Apr

0.2282 (0.0210)

0.9775 (0.0157)

0.3200 (0.0660)

1.0000 (0.0000)

0.2384 (0.0201)

0.9808 (0.0135)

0.2339 (0.0200)

28-Apr

0.2280 (0.0210)

0.9647 (0.0200)

0.2600 (0.0620)

0.9231 (0.0739)

0.2317 (0.0199)

0.9592 (0.0200)

0.2222 (0.0196)

5-May

0.2184 (0.0207)

0.9416 (0.0255)

0.2600 (0.0620)

1.0000 (0.0000)

0.2230 (0.0197)

0.9493 (0.0222)

0.2117 (0.0193)

12-May

0.2283 (0.0210)

0.9747 (0.0177)

0.2200 (0.0586)

1.0000 (0.0000)

0.2273 (0.0198)

0.9775 (0.0157)

0.2222 (0.0196)

19-May

0.1479 (0.0178)

0.9804 (0.0194)

0.2250 (0.0602)

0.8889 (0.1048)

0.1563 (0.0172)

0.9667 (0.0232)

0.1511 (0.0169)

26-May

0.1634 (0.0186)

0.9180 (0.0351)

0.1500 (0.0541)

0.8000 (0.1789)

0.1613 (0.0174)

0.9091 (0.0354)

0.1467 (0.0167)

2-Jun

0.1939 (0.0199)

0.9155 (0.0330)

0.2400 (0.0604)

1.0000 (0.0000)

0.1988 (0.0189)

0.9280 (0.0284)

0.1845 (0.0183)

9-Jun

0.1150 (0.0160)

1.0000 (0.0000)

0.1200 (0.0460)

1.0000 (0.0000)

0.1156 (0.0151)

1.0000 (0.0000)

0.1156 (0.0151)

Average

0.1904 (0.0154)

0.9590 (0.0109)

0.2244 (0.0225)

0.9515 (0.0265)

0.1940 (0.0158)

0.9588 (0.0104)

0.1860 (0.0154)

Notes:
Standard errors are in parentheses.
FSC = floating surface collector
PIT = passive integrated transponder
SS = system survival
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Transport

SS

Estimated Survival

1.00
0.80
0.60
0.40
0.20
0.00

Release date
Note: Transport survival represents survival from the Floating Surface Collector to the sorting facility (𝜆𝜆̂).

Figure 5

� ) for Passive Integrated
Estimated Transport Survival �𝝀𝝀��, and System Survival (𝐒𝐒𝐒𝐒
Transponder-tagged Coho Salmon in 2016

3.4

Fish Collection Efficiency

Release–recapture data from the dual acoustic/PIT-tagged coho salmon and the PIT-tagged
coho salmon were used to estimate FCE (Table 8 and Table 9). Weekly estimates of the
proportion (𝜃𝜃) of coho salmon that entered the ZOI and subsequently entered the FSC

generally decline over the study period (Figure 6). Fish from the first weekly release group
� = 0.0665), declining to a value of 𝜃𝜃� = 0.2036 (SE
� = 0.0614) by
had a value of 𝜃𝜃� = 0.6221 (SE

the eighth release group (Table 10). Weekly estimates of survival from the FSC to the sorting
� = 0.0118) over the course of the study
facility were relatively stable, averaging 𝜆𝜆̂ = 0.9453 (SE
period. Combined estimated FCE �𝜃𝜃� ∙ 𝜆𝜆̂� showed a general downward trend over the course
� = 0.0657) for fish released in the
of the study, with estimated FCE ranging from 0.6057 (SE

� = 0.0597) for the eighth release group. Average FCE over the course
first week to 0.1966 (SE
� = 0.0469). This estimate of FCE is based on the assumption of
of the study was 0.3646 (SE
equal passage distribution over the course of the study. However, if fish passage is not
uniform, then the actual FCE will be biased relative to the reported FCE estimates. A
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skewed passage distribution early in the season would result in a higher FCE than estimated.
Conversely, a skewed passage distribution later in the season would result in a lower FCE
than estimated.
Table 8
Fish Counts by Detection History for 2016 Weekly Release Groups at Cushman Dam Used to
Estimate FCE
Release
Group
4/21/2016
4/28/2016
5/5/2016
5/12/2016
5/19/2016
5/26/2016
6/2/2016

All
13

All but
ZOI
1

12

1

All but
FSC

Detection History
All but
Only SF
SF
1

9
6
5

4

1

14

4

28

17

5

29

21

4

34

17

7

30

16

7

31

16

6

26

118

42

235

1
1

6/9/2016

3

1

Pooled

62

4

1

2

28

9

1

6

None
5

3
1

8

Only FSC Only ZOI
8

Number
Released
(𝑹𝑹𝟐𝟐 )

7

29

Notes:
Detection histories for fish collection efficiency (FCE) estimates represent binary responses for fish detected (1) or
missed (0) at the zone of influence (ZOI), floating surface collector (FSC), and sorting facility (SF).
The counts shown represent fish detected in the ZOI, FSC, and SF (All); the FSC and SF (All but ZOI); the ZOI and SF
(all but FSC); only the SF (Only SF); the ZOI and FSC (All but SF); only the FSC; only the ZOI; and not detected
(None).
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Table 9
Detection History Counts of the R3 PIT-tagged Juvenile Coho Salmon Weekly Releases
Used in Estimating FCE
Detection History
SF
FSC

Release Group

Both

None

Number Released (𝑹𝑹𝟑𝟑 )

4/21/2016

60

1

1

58

4/28/2016

50

2

3

65

5/5/2016

39

1

0

80

120

5/12/2016

28

4

3

85

120

5/19/2016

23

5

1

91

120

5/26/2016

37

2

1

80

120

6/2/2016

28

1

3

88

120

6/9/2016

24

0

1

95

120

Pooled

289

16

13

642

960

120
120

Notes:
Detection histories for fish collection efficiency (FCE) estimates represent binary responses for
fish detected (1) or missed (0) at the Floating Surface Collector (FSC) and sorting facility (SF).
The counts shown represent fish detected in both the FSC and sorting facility (Both), the
sorting facility only (SF), the FSC only (FSC), and not detected (None).

Table 10
2016 Weekly and Annual FCE Estimates at Cushman Dam
Release Group

𝜽𝜽

𝝀𝝀

�
𝐅𝐅𝐅𝐅𝐅𝐅

4/21/2016

0.6221 (0.0665)

0.9737 (0.0184)

0.6057 (0.0657)

4/28/2016

0.5536 (0.0634)

0.9130 (0.0339)

0.5054 (0.0607)

5/5/2016

0.3963 (0.0514)

0.9796 (0.0202)

0.3882 (0.0510)

5/12/2016

0.3404 (0.0488)

0.9189 (0.0449)

0.3128 (0.0467)

5/19/2016

0.2829 (0.0420)

0.9394 (0.0415)

0.2658 (0.0407)

5/26/2016

0.3426 (0.0645)

0.9773 (0.0225)

0.3348 (0.0635)

6/2/2016

0.3433 (0.0521)

0.8947 (0.0498)

0.3072 (0.0493)

6/9/2016

0.2036 (0.0614)

0.9655 (0.0339)

0.1966 (0.0597)

0.3856 (0.0488)

0.9453 (0.0118)

0.3646 (0.0469)

Average

Notes:
Combined probability of survival and collection for fish in the zone of influence is
represented by 𝜃𝜃, and survival from the Floating Surface Collector to the sorting
facility is represented by 𝜆𝜆, with associated standard errors (in parentheses).
FCE = fish collection efficiency
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FCE

Estimated Efficiency

1.00
0.80
0.60
0.40
0.20
0.00

Release date
Note: Transport survival represents survival from the Floating Surface Collector to the sorting facility (𝜆𝜆̂).

Figure 6

� ) for Passive
Estimated Transport Survival (𝝀𝝀), and Overall Fish Collection Efficiency (𝐅𝐅𝐅𝐅𝐅𝐅
Integrated Transponder- and Acoustically-Tagged Coho Salmon in 2016
Table 11
Cross-year Comparison, 2015–2016, of Passage Performance Measures at Cushman Dam
(Standard Errors in Parentheses)
Parameter

Tag

2015

2016

P-value

Survival: Head of reservoir to FSC (𝛼𝛼)

PIT

0.2114 (0.0510)

0.1940 (0.0158)

0.7445

PIT

0.8234 (0.0636)

0.9588 (0.0104)

0.0356

PIT

0.1807 (0.0453)*

0.1860 (0.0154)

0.9118

Acoustic/PIT

0.3554 (0.0484)

0.3856 (0.0488)

0.6604

Acoustic/PIT

0.8280 (0.0413)

0.9453 (0.0118)

0.0063

Acoustic/PIT

0.2849 (0.0287)**

0.3646 (0.0469)

0.1472

0.8259 (0.0352)

0.9529 (0.0067)

Survival: FSC to SF (𝜆𝜆)

System survival (SS = α ∙ λ)
ZOI to FSC (𝜃𝜃)
FSC to SF (𝜆𝜆)

Fish collection efficiency (FCE = θ ∙ λ)
Combined 𝜆𝜆

Notes:
* System Survival (SS) increased from 0.1807 to 0.2552 when overwintered fish collected in 2016 are included.
These adjustments were not made for the cross-year comparison since detections of fish that overwinter in
2016/2017 are not yet available.
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** Fish Collection Efficiency (FCE) estimates in 2015 were adjusted for handling mortality, and cross-year
comparisons do not include delayed migrants from the 2015 releases. Accounting for delayed migrants was only
possible for SS fish
FSC = Floating Surface Collector
PIT = passive integrated transponder
SF = sorting facility
ZOI = Zone of Influence

3.5

Analysis of Potential Covariates

The eight weekly SS estimates were regressed against six covariates. Each of the six
covariates were significantly correlated with SS (p < 0.01) (Table 12). Of the variables,
inflow had the highest correlation (r2 = 0.8241), and outflow had the lowest correlation (r2 =
0.4048). In both cases, SS was positively correlated with measures of flow. Multiple
regression analysis found that once inflow was incorporated into the model, no other
covariate was significant (P > 0.14). In general, any covariate that had a seasonal trend was
found to be correlated with the seasonally declining SS estimates.
Table 12
Covariates Regressed Against Weekly SS Estimates in 2016
P-value

AIC

R2

Mean water temperature (C)

<0.0001

64.125

0.7314

Correlation (+/–)
–

Mean turbidity (NTU)

<0.0001

65.824

0.6495

–

Mean conductivity (μS/cm)

<0.0001

63.206

0.7338

–

Inflow (ft/s)

<0.0001

60.946

0.8241

+

Elevation (feet)

<0.0001

64.664

0.7145

–

<0.0001

77.153

0.4048

+

Covariate

Outflow (cfs)

Notes:
Environmental conditions were derived from values during week of fish release
μS/cm= microSiemen per centimeter
AIC = Akaike information criterion
cfs = cubic feet per second
ft/s = feet per second
NTU = Nephelometric Turbidity Unit
SS = system survival

The eight weekly FCE estimates were regressed against nine covariates. Five of six
environmental covariates were significantly correlated with FCE (p < 0.05). Fork length was
the only of the three fish covariates well correlated with FCE (r2 = 0.5939), but was not
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statistically significant (p = 0.0573) (Table 13). The covariate that best fit the linear
regression model was water temperature with an r2 = 0.8262. Movements with depth are
discussed in Section 3.7. A multiple-regression analysis found both temperature and fork
length to be significant covariates (p<0.05) negatively correlated with FCE, but no other
covariates improved the predictive model. In general, any covariate that had a seasonal
trend was found to be correlated with the seasonally declining FCE estimates.
Table 13
Covariates Regressed Against Weekly FCE Estimates in 2016
P-value

AIC

R2

Correlation (+/–)

Mean water temperature (C)

0.0046

-17.834

0.8262

–

Mean turbidity (NTU)

0.0374

-12.550

0.6298

–

Mean conductivity (μS/cm)

0.0245

-13.585

0.6888

–

Inflow (ft/s)

0.0057

-17.287

0.7781

+

Elevation (feet)

0.0089

-16.126

0.7584

–

Outflow (cfs)

0.0122

-15.340

0.7172

+

Smolt Index

0.7112

-6.505

0.0531

–

Fork Length (mm)

0.0573

-11.517

0.5939

–

0.2876

-7.942

0.2405

–

Covariate

Condition Factor (g/m3)
Notes:
μS/cm= microSiemen per centimeter
AIC = Akaike information criterion
cfs = cubic feet per second
FCE = fish collection efficiency
ft/s = feet per second
g/m3 = gram per cubic meter
mm = millimeter
NTU = Nephelometric Turbidity Unit

Estimates from 2015 and 2016 were combined to increase the number of estimates of weekly
FCE and SS and to separate covariate effects from confounding seasonal trends in fish and
environmental responses. None of the measured covariates were significantly related to SS
in 2015-2016 after accounting for annual and within-year trends (P > 0.1076) (Table 14). For
FCE during 2015-2016, only one variable, outflow, was found to be statistically significant
(P = 0.0208) after accounting for annual and within-year trends (Table 14). The relationship
between FCE and outflow was positive. No other variable entered a multiple-regression
model for FCE after outflow was entered.
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Table 14
Covariates Regressed Against FCE and SS Values in Both 2015 and 2016
After Accounting for Year and Within-seasonal Trends
P-value
Covariate

SS

FCE

Water temperature

0.7393

0.9268

Turbidity

0.7141

0.9357

Conductivity

0.2728

0.9315

Inflow

0.6339

0.3012

Elevation

0.1076

0.6590

Outflow

0.8979

0.0208

Smolt index

N/A

0.3939

Fork length

N/A

0.9840

Condition factor

N/A

0.9492

Notes:
FCE = fish collection efficiency
N/A = not applicable
SS = system survival

3.6

Behavioral Patterns and Initial Movements

Most acoustic-tagged fish (91.0%) that were released 0.25 miles upstream of the FSC were
detected either near the FSC or upstream at the debris barrier (DBRS) in Lake Cushman. The
majority (80.5%) of these fish were detected at some point in or near the ZOI, though a
considerable proportion (76.6%) were also detected at the DBRS acoustic array (Table 15).
The initial movement of acoustic-tagged fish (based on first detection at the DBRS or ZOI
receivers) indicated no difference in FCE among the three FCE release locations. Analysis of
initial movements indicated that 55.5% of FCE fish tended to travel from release directly into
the ZOI (~ 350 meters or 1,148 feet), compared to 35.5% that initially traveled upstream to
the DBRS (~ 6.5 kilometers or 4 miles) and the 9.5% that were not detected again in 2016
(Figure 7). From the ZOI, an average of 38.9% of fish were collected, while 61.1% were not.
Of the fish that were detected at the DBRS, 71% of fish returned to the ZOI and 29% were
not detected again in 2016.
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Table 15
Number and Proportion of Acoustically Tagged Fish Detected within the Lake Cushman
Telemetry Array in 2016
Release Group

N

Debris Barrier

In or Near ZOI

FSC

Right (CR)

80

66 (82.5%)

68 (85.0%)

27 (33.8%)

Center (CC)

77

52 (67.5%)

56 (72.7%)

19 (24.7%)

Left (CL)

77

62 (80.5%)

65 (84.4%)

27 (35.1%)

All Groups

234

180 (76.6%)

189 (80.8%)

73 (31.1%)

Notes:
Fish detected in the FSC are based on PIT-tag detections
FSC = floating surface collector
ZOI = zone of influence

Note: Detection arrays at the release site, the zone of influence (ZOI), the mid-lake debris barrier (DBRS), and the
floating surface collector (FSC) are depicted by percentage of fish that traveled to selected arrays in three groups:
1) all released fish (solid line); 2) all fish that traveled to DBRS following release (dotted line)*; and 3) all fish that
traveled to the ZOI following release (dashed line).
* This proportion includes fish that made a minimum of one trip from DBRS to ZOI. Many fish made multiple trips
along this travel route, a behavior further discussed in the results section addressing distance travelled.

Figure 7
Directed Movement of All Acoustic-tagged Fish in Lake Cushman, 2015 and 2016
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3.7

Reservoir Residence and Behavior

The number of visits and residence times of acoustic-tagged fish varied between the DBRS
and the array near the FSC (Table 16). Visits were defined as detection sequences separated
by more than 12 hours at the DBRS, and detection sequences separated by more than 10
minutes in the ZOI (Anchor QEA 2015) lasting for at least 1 minute. Most fish made four
visits to both locations, with 76.6% of fish detected at the DBRS and 80.8% of fish detected
near the FSC. The maximum number of visits was 15 at the DBRS and 21 near the FSC. Fish
were detected at the DBRS for 2 hours on average compared to fish detected near the FSC for
4 hours per visit on average.
The median number of visits into the ZOI by study fish regardless of whether they were
collected or not, was five; however, the maximum number of visits into the ZOI was double
for those fish that were not collected when compared to those that were collected. The
residence times for fish that were collected or not collected varied little and most fish resided
in the ZOI for 6 minutes before moving out of the ZOI or into the FSC (Figure 8).
Table 16
Number of Visits and Residence Times of Acoustically Tagged Fish Mid-Lake at the Debris
Barrier, Near the FSC, and Inside the ZOI
Area

N

Number of Visits
Median
Maximum

Residence Times (minutes)
Median
Maximum

Debris barrier

177

4

15

126

5,053

Near FSC

204

4

21

255

52,299

Inside ZOI

187

5

114

6

46

Fish collected (ZOI)

68

5

61

6

46

Fish not collected (ZOI)

119

5

114

6

37

Notes:
Fish that were released with tags that failed prematurely (n=7) were removed from the analysis.
FSC = floating surface collector
ZOI = zone of influence
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Figure 8
Mean Residence Time (in Minutes) for Acoustically-tagged Coho Salmon Smolts in 2016

3.7.1

Travel Time and Time to Collection

The travel times of acoustic-tagged, FCE-study fish released 0.25 miles upstream of the FSC
to each of the detection arrays (ZOI, FSC, and DBRS) varied considerably between individual
fish (Table 17). Travel times for acoustic-tagged FCE study fish, from release to the ZOI
ranged from less than an hour to 32 days, while travel times from release to collection at the
FSC, estimated from PIT detections, ranged from 2 hours to more than 71 days. Median
travel times to the ZOI and FSC from release were approximately 6.5 days after release.
Acoustic-tagged fish were detected mid-lake at the DBRS as quickly as 6 hours following
release.
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Table 17
Travel Time (Days) from Release to First Detection at Each Detection Array for FCE Study Fish
Array

N

Mean (SE)

Median

Range

ZOI

189

8.1 (0.6)

6.3

0.0-31.7

FSC

73

21.4 (1.7)

19.3

0.1-71.7

Debris barrier

180

9.4 (0.6)

8.2

0.3-30.1

Notes:
Collection in the floating surface collector (FSC) was defined by a positive passive integrated transponder (PIT)-tag
detection at the FSC PIT array in the collection chamber, or the last acoustic detection in the forebay for fish with a
positive PIT detection at the fish sorting facility, but no detection at the FSC.
ZOI = zone of influence

Travel times of PIT-tagged hatchery and natural-origin study fish released in the upper
reservoir for estimating SS were also examined. No differences in mean travel time were
observed between hatchery and natural-origin coho salmon SS study fish (Table 18) based on
a weighted two-way ANOVA �𝑃𝑃�𝐹𝐹1,7 ≥ 0.2951� = 0.6039�. Travel times from release in

the upper reservoir to the FSC generally declined over the course of the study, from a

median of 35.1 days to a median of 16.6 days (Table 18). Similar patterns were observed in
2015, though it is not known how the release schedule relative to the collection period may
have biased results. Median travel time from release to detection for PIT-tagged FCE fish
generally decreased over the course of the study, but the trend was not consistent with the
maximum (18.5 days) and minimum (0.22 days) travel times observed in the middle of the
study period (Table 18). Most fish entered the collector at night, beginning around 2000
hours and ending abruptly between 0300-0400 hours (Figure 9). Collection peaked between
0000 and 0200 hours.
Table 18
Weekly Travel Times (Days) for Study Fish in 2016
SS Study Fisha
Mean
(SE)
Median

Release
Week

N

4/21/16

104

32.7 (1.2)

4/28/16

98

5/5/16
5/12/16

FCE Study Fishb
Mean
(SE)
Median

Range

N

35.1

6.6–66.5

14

17.7 (4.6)

12.7

0.0*–52.4

28.9 (1.1)

31.0

1.3–60.5

15

17.0 (5.0)

10.7

0.0 –64.4

98

25.9 (1.1)

26.5

3.2–64.6

10

8.7 (2.8)

6.2

<0.1 –28.2

89

23.0 (1.0)

22.7

1.3–50.3

6

16.0 (4.4)

18.4

<0.1 –29.6
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N
60

SS Study Fisha
Mean
(SE)
Median
19.3 (1.2)
17.0

Range
4.6–47.6

5/26/16

66

15.3 (1.0)

12.6

6/2/16

83

13.5 (1.1)

6/9/16

52

16.2 (1.1)

Release
Week
5/19/16

N
9

FCE Study Fishb
Mean
(SE)
Median
4.8 (2.3)
0.2

Range
0.0 –14.7

3.5–38.6

5

13.1 (5.6)

18.5

0.0 –28.4

10.4

0.5–36.5

7

8.2 (3.0)

7.4

0.0 –20.9

16.6

1.3–37.5

3

11.2 (5.5)

6.0

5.4 –22.2

Notes:
a: from the Head of the Reservoir to FSC; Collection in the FSC was defined by a positive PIT-tag detection at the
FSC PIT array in the collection chamber, or the last acoustic detection in the forebay for fish with a positive PIT-tag
detection at the fish sorting facility, but no detection at the FSC.
b: Travel time is from first detection at the ZOI to the first detection at the FSC PIT-tag detector.
* Travel time less than 15 minutes
FSC: floating surface collector
PIT: passive integrated transponder
ZOI: zone of influence

Figure 9
Time of Day at which Fish Collection Registered on PIT-detection Units

3.7.2

Fine-scale Fish Movements at the FSC

An analysis of movements using 2-D positions was conducted for describing fish behavior in
the ZOI and for fish entering and exiting the entrance and retention zones of the NTS
(Figure 10). Only fish that were detected in the ZOI were examined (n=178). Data collected
on acoustic receivers within the FSC were carefully processed to remove multi-path signals
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(i.e., acoustic signals reflecting off nearby structures or the surface of the water to produce
false positives). Much of the multi-path signal within the NTS could not be excluded from
the data without overly constraining the analysis, resulting in overlapping detection ranges
of receivers in the retention zone. Detections in the retention zone have therefore been
combined for this analysis.
Results suggest that Discovery Efficiency, or the proportion of study fish that entered the
ZOI after release, was 85.9%. Nearly two-thirds of fish (110 out of 178) in the ZOI
subsequently entered the FSC, resulting in an Entrance Efficiency of 61.8%. Approximately
half (49.1%) of the fish that successfully entered the FSC continued downstream to the
retention zone, with the remaining fish exiting to the ZOI. Most fish (88.5%) that entered
the retention zone were later detected upstream in the entrance area, but were ultimately
collected. The remaining 11.5% of tags were subsequently detected upstream in the ZOI and
then presumed to have rejected the NTS (Figure 10). Fish generally entered the NTS
multiple times, with detections in the entrance zone up to 28 times. Residence time ranged
from less than 1 minute to more than 7 hours. The median number of occurrences in the
entrance zone was two, with a median residence time of less than 1 minute. Within the
NTS, there remains uncertainty around the exact position of fish relative to the thresholds
between entrance, retention and collection zones due to the overlap in detection ranges of
the receivers, and fish moving passively through the NTS could be swept past receivers
between tag transmissions that occurred once every 5 seconds due to the velocity of the
water. Nonetheless, results indicate frequent fish movements between NTS zones.
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Note: Directed movement of all acoustic-tagged fish between the Discovery Zone (number of fish that entered the
ZOI) and the net transition structure (NTS) zones (entrance, capture, and retention zones). Capture and retention
zones are combined as a result of overlapping detection of receivers in this region of the NTS. Percentages were
independently calculated based on the number of fish that entered each zone. Fish that moved upstream may
have been detected at the debris barrier or never detected after release, but were never detected in the ZOI.
FSC = floating surface collector

Figure 10
Directed Movement of Acoustic-tagged Fish in the Zone of Influence and Net Transition
Structure

3.7.3

Approach Densities, Movements, and Capture Efficiency

Approach densities of acoustic-tagged fish were plotted throughout the ZOI. Data were
normalized (i.e., individual fish were only counted once per spatial bin), to reduce the
emphasis on holding patterns. The position data were spatially analyzed for patterns with
inclusion of the central 90th percentile of data (Hodge and Austin 2004; Kim and Scott 2012;
Anchor QEA 2015). Density plots show fish that were successfully collected tended to be
near the entrance of the collector, river left of the NTS, however, this spatial distribution
trend was also consistent with fish that were not collected. Similar to conditions in 2015, the
net guidance system bowed toward the dam on both sides of the FSC, with more exaggerated
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effect river-left of the FSC, creating a physical pocket where fish densities were often high
(Figure 11).

Figure 11
Densities of High and Low Smolt Detection in Proximity to the Floating Surface Collector
Grouped by Collected (n=65) and Non-Collected (n=105) Coho Salmon Smolts
Vector directional swimming pathways of individual fish were calculated between each
successive 2-D position. Directed movements were highly variable and no apparent patterns
were present. While the swimming pathways of each individual fish are unique, tracks
illustrate that fish spent time near the FSC during most ZOI visits (Figure 12). The minimum
distance traveled into the ZOI was measured as the nearest 2-D approach point to the center
of the FSC entrance. Minimum distance was not significantly different between collected
and non-collected fish (p > 0.5); all fish that entered the ZOI had a median minimum
distance of 5 feet (1.5 meters) from the entrance of the FSC.
Three-dimensional tracks revealed that fish in the ZOI were most often detected in the
upper 30 feet (9 meters) of the water column (Table 19). While no season-wide trends in
vertical fish position were readily apparent, analysis of median depth by hour demonstrated
that during periods of elevated surface water temperatures, peak midday temperatures can be
related to increasing depth, sometimes below the depth of the FSC. Hourly plots from
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detection week 20 (May 8 to 14) and week 24 (June 5 to 11) are shown in Figure 13 to show
this relationship.
Eight acoustic-tagged fish were detected downstream of the NGS (i.e., between the NGS and
Cushman No. 1); one of these fish was subsequently collected. Conversely, one fish that was
collected by the FSC was subsequently detected behind the NGS. The loss of PIT-tagged fish
that entered the FSC but were not subsequently detected suggests that a small proportion of
fish that were collected may have exited the FSC or were lost by some other mechanism.
Collected

Non-Collected

Note: Example swimming pathways represent a single visit. The direction of movement is indicated by arrows.
Tracks are color coded to indicate the beginning and end (beginning is red; end is blue). Tracks are shown for a
single tag that did not have gaps in detections exceeding 10 minutes in the zone of influence.

Figure 12
Examples of Individual Fish Swimming Pathways of Collected (Top Panels) and Non-collected
(Bottom Panels) Fish
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Table 19
Absolute Depth (in feet) of Acoustic-tagged Fish in the ZOI by Study Week, 2016

Week of
detection
4/17-23
4/24-30
5/1-7
5/8-14
5/15-21
5/22-28
5/29-6/4
6/5-6/11
6/12-6/18
6/19-6/25
6/26-7/2
7/3-7/9
7/10-7/16

Median
temperature
°C at 16 ft (5
m)
10.7
12.1
14.1
15.5
15.6
15.4
15.8
17.8
17.3
16.8
17.9
18.7

Absolute depth (feet)
Number of
detections
99

Q25
13.8

Median
25.3

Q75
41.7

935

21.8

27.7

32.9

1,374

11.5

15.2

23.3

4,516

11.6

16.9

23.9

25,541

10.9

15.5

22.0

65

21,929

12.5

17.7

25.7

61
66

7,619

11.9

21.0

32.3

4,668

14.7

26.0

37.2

29

2,005

10.8

18.7

27.3

28
19

5,961

12.6

24.0

39.1

11,518

11.6

17.5

24.0

1,685

12.5

16.6

22.9

148

17.5

21.0

25.3

N

6
10
31
49
58

18.1

8
3

Note:
Q25 = 25% quartile and Q75 = 75% quartile.
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Note: Dashed gray lines indicate approximate depth of the net transition structure entrance

Figure 13
Median Temperature (Degrees Celsius), Median Absolute Depth of Acoustic Detections, and
Density of Detections in the ZOI during Weeks 20 (May 8 to 14) and 24 (June 5 to 11) by Hour
of Day, 2016

3.8

Collection of Fish that Overwintered

During the 2016 season, 85 PIT-tagged coho salmon released in 2015 during the initial year
of evaluation were collected at the FSC. Of the 828 PIT-tagged coho salmon released in 2015
for the FCE study, 61 (7.4%) were captured in 2016, and of the 360 PIT-tagged fish released
for the SS study in 2015, 24 (6.7%) were collected in 2016, representing between 5.26–
11.11% of the weekly totals. On average, overwintered fish that were collected were at large
for 342 days and were 244 mm in length at recapture, representing 103% growth. The 24
recaptured fish from the 2015 SS releases can be used to update previous SS estimates. Based
on the weekly releases in 2015, the carryovers represent between 0.0526 and 0.1111 of the SS
fish collected weekly. These additional fractional recoveries were added to the SS estimates
calculated in 2015 to provide updated estimates of system survival (Table 20). The
adjustments change the estimate of average SS in 2015 from 0.1807 to 0.2552. When the
handling-control-adjusted estimate of FCE calculated in 2015 is also adjusted for 2015
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carryovers, the FCE is estimated to be 0.2930 + (24/327) = 0.3664. It should be noted that
this might be a conservative estimate since it does not account for overwinter survival and
any additional passage of fish outside the 2015 and 2016 monitoring periods (i.e., any passage
in 2017) is not accounted for in the adjusted estimates for fish released in 2015.
Table 20
Weekly Estimates of SS Calculated During the 2015 PIT-tag Study, Release Sizes, Number
Detected in 2016, Proportion Recovered in 2016, and Adjusted SS Estimates Accounting for
Delayed Migration
Week

�
𝐒𝐒𝐒𝐒

Release Size

Recovered in 2016

Proportion Recovered

�
Adjusted 𝐒𝐒𝐒𝐒

1

0.3778 (0.0723)

45

5

0.1111

0.4889

2

0.2632 (0.0583)

57

3

0.0526

3

0.1724 (0.0496)

58

4

0.0690

0.2414

4

0.0526 (0.0296)

57

6

0.1053

0.1579

5

0.0909 (0.0388)

55

3

0.0545

0.1454

6

0.1273 (0.0449)

55

3

0.0545

0.1818

Average

0.1807 (0.0453)

327

24

0.0734

0.2552

0.3158

Notes:
PIT = passive integrated transponder
SS = system survival
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4 DISCUSSION
Juvenile coho salmon passage monitoring in Lake Cushman during 2016 showed that SS and
FCE estimates were similar to results from 2015 and again below performance standards.
Season-wide SS in 2016 was 18.6%, compared to 25.5% in 2015 after adjusting for detections
of delayed migrants detected in 2016. While season-wide FCE was greater in 2016 (36.5%)
compared to 2015 (28.5%), partially attributable to improved handling survival, overall FCE
was not statistically different between years (P = 0.15). Note that FCE estimates – based on
acoustic telemetry – cannot be adjusted for overwintering and are therefore incomplete. As
in 2015, FCE in 2016 declined with release date until mid-May, such that FCE in the first
release group was nearly double the season-wide average. Nonetheless, the extent of
similarities between the within-year 2015 and 2016 SS and FCE estimates despite varying
environmental conditions suggests that factors beyond annual temperature and precipitation
patterns are constraining juvenile passage success at the Cushman Project.
Within a given year, SS and FCE are strongly related to calendar date, as are many of the
potential covariates that characterize changes in the environment and fish growth during the
season. The small number of release groups per year and strong seasonal trends in passage
metrics and potential covariates hinder regression analyses. This is often the case with fish
passage evaluations provided the limited ability to perform manipulative experiments in an
uncontrollable environment (e.g., holding physiological state constant across water
temperatures). After the between-year and within-year trend adjustments to the 2015 and
2016 results, no covariates were found to be significantly correlated with SS (P > 0.10), and
only outflow was positively correlated to FCE. This relationship was exemplified in 2016,
where FCE of the first two release groups were 2 to 3 times greater when outflow was
greatest (~450 cubic feet per second [cfs]) compared to the last release group when outflow
was < 200 cfs (Figure 6). While outflow only accounts for 17% of the variability in FCE thus
far and these inferences are based on a limited sample size, it suggests that a combination of
fish conditions and hydrodynamic variables that occur earlier in the season may be more
favorable for collection of fish and warrant additional observation.
The combination of additional acoustic telemetry receivers and water velocity profiles
within the ZOI and FSC during 2016 provided valuable insight to study fish behavior near
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the point of collection. First, water velocity profiles throughout the ZOI indicated that
currents lacked the strength and directionality to exert influence on smolt movements
during the time of the surveys in early- to mid-June. While additional data are needed,
preliminary results indicate that the effective ZOI may be considerably smaller than the
presumed ZOI, thereby inflating the denominator in FCE estimates. Second, velocity
profiles within the FSC were generally below both maximum and burst swimming speeds of
juvenile coho salmon (Glova and McInerney 1977, Groot et al. 1995). Since a vast majority
of FCE study fish were detected near or within the NTS, many entered and exited the NTS
multiple times, and some resided in the NTS for hours without collection, it appears that
hydraulic conditions or temperature at the FSC are not optimal based on current results.
Alternate hypotheses – such as sound or vibration – may be plausible, though additional
information would be required to explore other mechanisms for rejections. Although low
velocity within the FSC being below a threshold to retain fish is a plausible mechanism for
low FCE, research has also shown that smolts may reject downstream pathways in reaction
to areas of rapidly accelerating flow such as the transition from the NTS to the capture
module in the FSC (Kemp et al. 2005). Regardless of the mechanism, telemetry and
hydraulic data collected within the FSC during the 2016 season was limited and more
information is necessary to identify passage bottlenecks.
Release timing of study fish may also prove to have a measurable influence on both SS and
FCE. Performance of study fish were greatest in the earliest releases in both 2015 (starting
May 14) and 2016 (starting April 21). For comparison, monitoring of coho salmon in the
South Fork Skokomish River found that the outmigration of natural-origin smolts peaked
from mid-May to mid-June, though migration started as early as January and often increased
considerably starting in late March to early April (USFWS and NOAA Fisheries 2011).
Likewise, the coho salmon smolt migration in the nearby Duckabush River was 95%
complete by May 27 in 2013 (Weinheimer 2014). These observations suggest that the urge
for juvenile coho salmon to migrate may begin 2 to 3 weeks earlier than the initiation of the
study period in 2016. Juvenile coho salmon are also known to make downstream movements
in fall and winter months to seek refuge from high velocities and low temperatures (Bustard
and Narver 1975), to avoid competition with conspecifics (Chapman 1962), and to take
advantage of resources in estuarine environments (Koski 2009). Future, exploratory releases
earlier in the year or collection across different seasons may provide additional insight to
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understanding the migratory behavior of juvenile salmon during reintroduction to the upper
North Fork Skokomish River.
The continued evidence of extensive wandering combined with collection of fish released as
smolts a year earlier supports the hypotheses that stream-type juvenile coho salmon may be
maladapted to the lake environment or that study fish are expressing alternate life history
strategies (Swain and Holtby 1989; Ursitti 1989; Meridian and LGL 2008; Anchor QEA 2015).
For example, many juvenile coho salmon smolts originating from impounded reaches of the
Cowlitz River fail to migrate downstream after release, and many coho salmon populations in
Alaska migrate between 2 and 4 years of age, often feeding extensively on O. nerka fry
(Ruggerone and Rogers 1992; Kock et al. 2011). Results from the 2015 and 2016 evaluations
at Lake Cushman are unable to fully account for expression of various life history or
migratory strategies. Nonetheless, simply including overwintered fish that ultimately
migrated increased the SS estimates in 2015 from 18% to 25%. Additional information to
inform within-lake survival, rates of residualism, and migratory timing would provide
needed context to the interpretation of system performance or the ability to estimate cohort
survival (Buchanan et al. 2015).
Results from 2016 support the notion that temperature and efficacy of the NGS may explain
some variation in both FCE and SS. Increasing water temperature influences both the
physiological status of smolts and potentially influence life history strategy or their ability to
locate the entrance to the FSC as they inhabit deeper waters during summer months. Some
observations of vertical fish position in 2016 appear to confirm the expectations that warmer
temperatures would drive study fish to greater depths; however, the resolution of vertical
position estimates in the 3-D data was less precise than horizontal position estimates,
reducing confidence around the inference that fish were constrained to greater depths in
association with temperature. While temperatures have presumably limited collection rates
of juvenile salmon at other facilities (Beeman 2015), it is unlikely to be the sole cause of low
collection rates in Lake Cushman. Next, a vast majority of FCE study fish were observed
within several feet of the FSC, and some apparently behind the NGS, similar to 2015. Results
in 2016 confirmed that study fish do in fact travel across the NGS in both directions,
particularly while the boat barrier is down or during periods when the NGS was under
water. Efforts to better guide juvenile salmon to the FSC may result in improved rates of
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collection. Lastly, no direct evidence of predation on study fish currently exists, though
piscivorous predators are present in Lake Cushman and may influence performance metrics,
especially considering the observed rates of wandering and overwintering in study fish.
Future assessments of predator distributions and behaviors in the lake may provide insights
to possible rates and locations of predation on study fish.

Annual Report
Lake Cushman Downstream Smolt Evaluation

55

March 2017
150479-01.01

5 CONCLUSIONS AND RECOMMENDATIONS
The foremost conclusions from the second year of juvenile salmon passage evaluations at
Lake Cushman are based on key ecological and hydrodynamic factors that are most likely
limiting FCE and therefore SS. The consistent observation of juvenile coho salmon
wandering throughout the lake, potentially high rate of overwintering, and unknown rate of
residualism will have a negative bias on initial performance metrics intended to evaluate the
FSC. Further, the vast majority of study fish released in the immediate vicinity of the ZOI
are detected in close proximity or within the FSC but fewer than half are collected. The
combination of these two factors – motivation of study fish to emigrate and near-field
conditions to optimize collection – should be the highest priority for further study in future
years.
The following recommendations for future evaluations are intended to maximize the ability
to understand fine-scale behavior at the entrance of the FSC while also improving the ability
to understand the migratory behavior of study fish during reintroduction efforts.
1. Refine methods for documenting fish behavior in the FSC. This might be achieved
by including a subset of study fish with faster transmission rates (e.g., 1-second
intervals), direct releases of PIT-tagged fish in specific zones within the FSC, or
other technologies to better understand why a majority of study fish are rejecting
the FSC after entry. Resolution of fish movements in the vertical direction may
be improved with further optimization of detection array performance, for
instance, testing optimal frequency of recalibration (e.g., every 6 hours, or more
frequently) or using tags at fixed depths. The lack of resolution in 2016 also biased
several in-season reporting metrics by limiting the ability to identify false
positives as a result of sound reflections within the FSC (i.e., multipath). More
robust deployments, such as inclusion of baffling or PIT arrays, would improve inseason reporting.
2. Continue collection of hydrodynamic data. Velocity and temperature profiles
throughout the ZOI and within the FSC provide valuable context to specific fish
behaviors. Additional data points earlier in the season (i.e., April) or after thermal
stratification of the reservoir could provide insight to the consistent decline of

Annual Report
Lake Cushman Downstream Smolt Evaluation

56

March 2017
150479-01.01

Conclusions and Recommendations

FCE as the season progresses. Continued measuring of inflow and outflow is also
warranted since they may influence FCE.
3. Evaluate opportunities to improve collection with near-term solutions. Releasing
study fish over a broader timespan beginning in late March or early April and
exploring operation of the FSC outside of the current timeframe may help to
identify more optimal conditions for collection of juvenile salmonids. Similarly,
targeted modifications to improve the efficacy of the NGS may aid in improving
entrance and retention efficiency at the FSC. Near-term solutions may include
modifications such as adding a lead net to guide fish into the FSC.
4. Re-evaluate statistical mark-recapture methods. Specifically, the current SS and
FCE model assumptions are violated in that study fish residualize and the ZOI is
not accurately characterized. Methods that account for delayed migration (i.e.,
overwintering), residualization, and natural in-lake survival will aid resource
managers in evaluating ecological or physical changes intended to increase SS and
FCE. Further, improved methods of handling control fish and incorporating those
results into survival estimates would allow adjustments to account for tag loss or
handling-related mortality.
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PG17-0421F
CITY OF TACOMA INSURANCE REQUIREMENTS
I. GENERAL REQUIREMENTS
A. The City of Tacoma (the City) reserves the right to approve or reject the
insurance provided based upon the insurer (including financial condition), terms
and coverage, the Certificate of Insurance (COI), and/or endorsements. The
insurance must be provided by an insurer with a rating of (A-) VII or higher in the
A.M. Best's Key Rating Guide (http://www.ambest.com/home/default.aspx), and
pursuant to RCW 48, licensed to do business in the State of Washington (or
issued as a surplus line by a Washington Surplus Lines broker).
B. The Contractor shall keep this insurance in force during the entire term of the Contract
and for thirty (30) calendar days after completion of all work required by the Contract,
unless otherwise provided herein.
C. The liability insurance policies required by this section shall:
1. Contain a "severability of insureds," "separation of interest," or "cross liability"
provision.
2. Be primary and non-contributory insurance to any insurance coverage or selfinsurance program the City may maintain.
3. Contain a Waiver of Subrogation clause in favor of the City.
4. Other than Professional Liability, reflect coverage on an “occurrence,” not
“claims-made” policy form.
D. The Contractor shall provide the City notice of any cancellation or non-renewal of this
required insurance within 30 calendar days.
E. The Contractor shall forward to the City, a full and certified copy of the insurance
policy(s) including endorsements required by this section upon the City’s request.
F. The Contractor shall not begin work under the Contract until the required
insurance has been obtained and approved by the City.
G. Failure on the part of the Contractor to obtain and maintain the insurance as required
by this section shall constitute a material breach of the Contract, upon which the City
may, after giving five (5) business day notice to the Contractor to correct the breach,
immediately terminate the Contract or, at its discretion, procure or renew such
insurance and pay any and all premiums in connection therewith; with any sums so
expended to be repaid to the City by the Contractor upon demand, or at the sole
discretion of the City, offset against funds due the Contractor from the City.
H. All costs for insurance shall be incidental to and included in the unit or lump sum
prices of the Contract and no additional payment will be made by the City to the
Contractor.
I. For all liability insurance policies required by this Section, the City, including its
officers, elected officials, employees, agents, and authorized volunteers, and any
other entities as required by the Contract, shall be named as additional insured(s) by
amendatory endorsement, EXCEPT Professional Liability (if applicable), Workers’
Compensation, Owners and Contractors Protective Liability, and Railroad Protective
Liability.
I.

EVIDENCE OF INSURANCE
The Contractor shall deliver a COI and endorsements for each policy of insurance meeting
the requirements set forth herein when the Contractor delivers the signed Contract for the
work to the City. The certificate and endorsements must conform to the following
requirements:
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CITY OF TACOMA INSURANCE REQUIREMENTS
A. An ACORD certificate or a form determined by the City to be equivalent.
B. Copies of all endorsements showing the policy number and naming the City as an
additional insured.
C. The endorsement is to state that the insurance is primary and
non-contributory over any City insurance or self-insurance.
D. The endorsement is to extend “Products/Completed Operations” coverage
to the City as an additional insured.
E. A statement of additional insured status on an ACORD COI shall not
satisfy this requirement.
F. Any other amendatory endorsements to show the coverage required
herein.
II. CERTIFICATE REQUIREMENTS SPECIFIC REPRESENTATIONS
The following must be indicated on the COI:
A. The City is named as an additional insured ( "with respect to a specific Contract"
or "for any and all work performed with the City" may be included in this
statement).
B. "This insurance is primary and non-contributory over any insurance or self-insurance
the City may carry" ("with respect to a specific Contract" or "for any and all work
performed with the City" may be included in this statement).
C. A Waiver of Subrogation in favor of the City for General Liability and Automobile Liability.
D. Self-Insured Retention and applicable deductible limits must be disclosed on the COI and
be no more than Ten Thousand Dollars ($10,000).
E. Contract or Permit number and the City Department.
F. All coverage other than Professional Liability, Cyber/Privacy and Security, and Pollution
Liability must be written on “occurrence” form and not “claims-made” form.
G. Reflect the existence and form numbers of all required endorsements.
III. SUBCONTRACTORS
It is the Contractor's responsibility to ensure that each subcontractor obtain and
maintain adequate liability insurance coverage. The Contractor shall provide
evidence of such insurance upon the City’s request.
IV. CERTIFICATE REQUIREMENTS FOR COVERAGES AND LIMITS
The insurance shall provide the minimum coverages and limits set forth below. Providing
coverage in these stated minimum limits shall not be construed to relieve the Contractor
from liability in excess of such limits. The policies and/or coverages required by this
section shall be subject to a deductible or self-insured retained limit up to Ten Thousand
Dollars ($10,000) unless first approved in writing by the City of Tacoma, Risk Management
Division.
A. General Liability Insurance
1. Commercial General Liability (CGL) Insurance
The CGL insurance policy must provide limits not less than One Million Dollars
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($1,000,000) each occurrence and Two Million Dollars ($2,000,000) annual
aggregate.
The CGL policy shall be written on an "occurrence," not "claims-made," basis and
shall include the following coverage:
a. Must use (Insurance Services Office (ISO) form CG0001(04-13) or its
equivalent).
b. A per project aggregate policy limit.
c. Products Hazard/Completed Operations- for a period of one year following
final acceptance of the work.
d. Personal/Advertising Injury.
e. Contractual Liability.
f. Explosion, Collapse, or Underground Property Damage.
g. Blasting (only required when the Contractor's work under this Contract
includes exposures to which this specified coverage responds).
h. If Contractor is performing work within fifty (50) feet of a railroad right of
way, the General Liability policy shall be endorsed to eliminate the
Contractual Liability exclusion pertaining to work within fifty (50) feet of a
railroad right of way using ISO form CG2417(10-01) or equivalent.
i. Abuse and Molestation, by a separate coverage part or an
endorsement to the CGL, with limits not less than One Million
Dollars ($1,000,000) each occurrence and Two Million Dollars
($2,000,000) aggregate including but not limited to Contractors
working directly with youth under the age of 18. If Abuse and
Molestation coverage is provided on a “claims-made” basis,
coverage must be maintained for not less than three years
following the end of the contract. This may be done by policy
renewals or an Extended Reporting Period Endorsement.
j. Include the City as additional insured and:
1) Use ISO forms CG2010(04-13) and CG2037(04-13) or
equivalent for Contractors performing work on behalf of the
City and name the City as an additional insured for ongoing
and completed operations.
2) Use ISO form CG2012(04-13) or equivalent for Permits and
name the City as an additional insured.
3) Use ISO form CG2026(04-13) or equivalent for Facility Use
Agreements and name the City as an additional insured.
4) Blanket additional insured provisions within a policy form will
not be accepted in lieu of the specific additional insured
endorsement forms specified herein. However, a blanket
additional insured endorsement providing the equivalent
coverage provided by specific additional insured
endorsements specified herein, may be accepted upon written
approval from City of Tacoma, Risk Management Division.
2. Marine General Liability (MGL) Insurance
The MGL policy must provide limits no less than One Million Dollars ($1,000,000)
each occurrence and Two Million Dollars ($2,000,000) annual aggregate.
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MGL insurance must have no exclusions for non-owned watercraft. A policy of
MGL Insurance shall be written on an "occurrence," not "claims-made," basis and
shall include the following coverage:
a. A per project aggregate policy limit.
b. Products Hazard/Completed Operations- for a period of one year
following final acceptance of the work.
c. Personal/Advertising Injury.
d. Contractual Liability.
e. If Contractor is performing work within 50 feet of a railroad right of way,
the General Liability policy shall be endorsed to eliminate the Contractual
Liability exclusion pertaining to work within 50 feet of a railroad right of
way using ISO form CG2417(10-01) or equivalent.
f. Include the City as an additional insured for Contracts for both
ongoing and completed operations.
3. Protection and Indemnity Insurance (P&I)
The Contractor shall procure and maintain P&I insurance. This insurance
must cover all claims with respect to injuries or damages to persons or
property, arising out of the use, operation or ownership of boats, ships, or
vessels with limits of liability not less than One Million Dollars
($1,000,000) each occurrence. If required, the Contractor shall procure
and maintain commercial umbrella liability insurance covering claims for
these risks.
B. Commercial Automobile Liability (CAL) Insurance
The Contractor shall obtain and keep in force during the term of the Contract, a policy of
CAL insurance coverage, providing bodily injury coverage and property damage
coverage for owned (if any), non-owned, hired, and leased vehicles.
The Contractor must also maintain an MCS 90 endorsement or equivalent and a CA
9948 endorsement or equivalent if “Pollutants” are to be transported. CAL policies must
provide limits not less than One Million Dollars ($1,000,000) each accident for bodily
injury and property damage.
Must use ISO form CA 0001 or equivalent.
C. Workers' Compensation
1. State of Washington Workers’ Compensation
The Contractor shall comply with Workers' Compensation coverage as required
by the Industrial Insurance laws of the State of Washington.
2. Longshore and Harbor Workers’ Compensation Act (LHWCA)
The Contractor shall provide proof of insurance coverage in compliance with the
statutory requirements of the U.S. LHWCA (administered by the U.S. Department
of Labor). The Contractor shall ascertain if such insurance is required and, if
required, shall maintain insurance in compliance with this Act. The Contractor is
responsible for all civil and criminal liability arising from failure to maintain such
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coverage.
3. Jones Act
The Contractor shall provide and maintain insurance coverage for seamen injured
during employment resulting from negligence of the owner, master, or fellow crew
members in compliance with the statutory requirements of the Jones Act (46
U.S.C Section 688).
The Contractor shall:
a. Ascertain if such insurance is required and, if required, shall maintain
insurance in compliance with this Act.
b. Be responsible for all civil and criminal liability arising from failure to
maintain such coverage.
c. Provide proof of insurance coverage in compliance with the statutory
requirements of the Merchant Marine Act of 1920 (the "Jones Act").
D. Employers’ Liability (EL) (Stop-Gap) Insurance
The Contractor shall maintain EL coverage with limits not less than One Million Dollars
($1,000,000) each employee, One Million Dollars ($1,000,000) each accident, and One
Million Dollars ($1,000,000) policy limit.
E. Excess or Umbrella Liability (UL) Insurance
The Contractor shall provide Excess or UL coverage at limits of not less than Five
Million Dollars ($5,000,000) per occurrence and in the aggregate. This Excess or UL
coverage shall apply, at a minimum, to the CGL, EL and Automobile Liability forms
required herein.
F. Inland Marine (Cargo) Insurance
The Contractor shall procure and maintain Cargo insurance. Coverage shall protect the
property from all risk of injury, and coverage shall be in an amount of the full
replacement cost of the property, with no coinsurance exposure. Any applicable
deductible shall not exceed Five Thousand Dollars ($5,000).
G. Other Insurance
Other insurance may be deemed appropriate to cover risks and exposures related to
the scope of work or changes to the scope of work required by the City. The costs of
such necessary and appropriate insurance coverage shall be borne by the Contractor.
V.

CONTRACTOR
As used herein, "Contractor" shall be the Supplier(s) entering a Contract with City,
whether designated as a Supplier, Contractor, Vendor, Proposer, Bidder, Respondent,
Seller, Merchant, Service Provider, or otherwise.
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CITY OF TACOMA
STANDARD TERMS AND CONDITIONS
GOVERNS BOTH GOODS AND SERVICES AS APPLICABLE
In the event of an award by the City, these Terms and Conditions stated herein, Additional Contract Documents if
issued, Solicitation if issued, Purchase Orders if issued by City, and Supplier's Submittal, if provided, shall constitute
the Contract between City and Supplier for the acquisition of goods, including materials, supplies, and equipment or
for the provision of services and deliverables.
Said documents represent the entire Contract between the parties and supersede any prior oral statements,
discussions, or understandings between the parties, and/or subsequent Supplier invoices. No modification of the
Contract shall be effective unless mutually agreed in writing.
The specific terms and conditions of any Solicitation (Specification, Request for Bids, Request for Proposals,
Requests for Qualifications, Requests for Quotations, Request for Information, bid documents, request to enter into
negotiations, or other form of solicitation issued by City, including any general, special, or technical provisions
associated with such Solicitations) are incorporated herein by reference and supersede these Terms and Conditions
where there is conflict or inconsistency.
In the event Additional Contract Documents are negotiated and agreed to in writing between Supplier and City, the
specific terms of such Additional Contract Documents are incorporated herein by reference and supersede all other
terms and conditions where there is conflict or inconsistency.
These Terms and Conditions, Additional Contract Documents if issued, Solicitation if issued, City purchase order if
issued, are controlling over Supplier’s Submittal if a Submittal is provided. Submittals if provided are incorporated
herein by reference.
1.01

SUPPLIER / CONTRACTOR
As used herein, “Supplier” or "Contractor" shall be the Supplier(s) entering a Contract with City, whether
designated as a Supplier, Contractor, Vendor, Proposer, Bidder, Respondent, Seller, Merchant, Service
Provider, or otherwise.

1.02

SUBMITTAL
Submittal means Bids, Proposals, Quotes, Qualifications or other information, content, records or
documents submitted in response to a City Solicitation.

1.03

FORMS OF SUBMITTAL
Unless stated otherwise, all submittals must be in SAP Ariba and submitted exactly as specified or directed,
and all required forms must be used.

1.04

COSTS TO PREPARE SUBMITTAL
The City is not liable for any costs incurred by Supplier for the preparation of materials or a Submittal
provided in response to a solicitation, conducting presentations to the City, or any other activities related to
responding to the City’s Solicitation.

1.05

LICENSES/PERMITS
A.

Suppliers must have a Washington state business license at the time of Submittal and throughout the
term of the Contract. Failure to include a Washington state business license may be grounds for
rejection of the Submittal. Information regarding Washington state business licenses may be obtained at
http://bls.dor.wa.gov.

B.

Upon award, it is the responsibility of the Supplier to register with the City of Tacoma's Tax and License
Division, 733 South Market Street, Room 21, Tacoma, WA 98402-3768, 253-591-5252,
https://www.cityoftacoma.org/government/city_departments/finance/tax_and_license/. Supplier shall
obtain a business license as is required by Tacoma Municipal Code Subtitle 6C.20.

C.

During the term of the Contract, Supplier, at its expense, shall obtain and keep in force any and all
necessary licenses and permits.

Standard Terms & Conditions, Form No. SPEC-190A
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1.07

PUBLIC DISCLOSURE: PROPRIETARY OR CONFIDENTIAL INFORMATION
A.

Supplier Submittals, all documents and records comprising the Contract, and all other documents and
records provided to the City by Supplier are deemed public records subject to disclosure under the
Washington State Public Records Act, Chapter 42.56 RCW (Public Records Act). Thus, City may be
required, upon request, to disclose the Contract and documents or records related to it unless an
exemption under the Public Records Act or other laws applies. In the event CITY receives a request for
such disclosure, determines in its legal judgment that no applicable exemption to disclosure applies,
and Supplier has complied with the requirements to mark records considered confidential or proprietary
as such requirements are stated below, City agrees to provide Supplier 10 days written notice of
impending release. Should legal action thereafter be initiated by Supplier to enjoin or otherwise prevent
such release, all expense of any such litigation shall be borne by Supplier, including any damages,
attorneys’ fees or costs awarded by reason of having opposed disclosure. City shall not be liable for any
release where notice was provided and Supplier took no action to oppose the release of information.

B.

If Supplier provides City with records or information that Supplier considers confidential or proprietary,
Supplier must mark all applicable pages or sections of said record(s) as “Confidential” or “Proprietary.”
Further, in the case of records or information submitted in response to a Request for Proposals, an
index must be provided indicating the affected pages or sections and locations of all such material
identified Confidential or Proprietary. Information not included in the required index will not be reviewed
for confidentiality or as proprietary before release. If Supplier fails to so mark or index Submittals and
related records, then the City, upon request, may release said record(s) without the need to satisfy the
requirements of subsection A above; and Supplier expressly waives its right to allege any kind of civil
action or claim against the City pertaining to the release of said record(s).

C.

Submission of materials in response to City’s Solicitation shall constitute assent by Supplier to the
foregoing procedure and Supplier shall have no claim against the City on account of actions taken
pursuant to such procedure.

SUSTAINABILITY
A.

The City has interest in measures used by its contractors to ensure sustainable operations with minimal
adverse impact on the environment. The City seeks to do business with vendors that value community
and environmental stewardship that help us meet our sustainable purchasing goals.

B.

The City encourages the use of environmentally preferable products or services that help to minimize
the environmental and human health impacts of City operations. Suppliers are encouraged to
incorporate environmentally preferable products or services into Submittals wherever possible.
"Environmentally preferable" means products or services that have a lesser or reduced effect on human
health and the environment when compared with competing products or services that serve the same
purpose. This comparison may consider raw materials acquisition, production, manufacturing,
packaging, distribution, reuse, operation, maintenance, or disposal of the product or service.

C.

Environmental Standards. The City seeks to ensure that all purchases comply with current
environmental standards and product specifications. Where appropriate, third party independent
certifiers such as Green Seal and USEPA Standards shall be a minimum specification for products to
the City, unless specified otherwise herein.

D.

The City encourages the use of sustainability practices and desires any awarded Suppliers to assist in
efforts to address such factors when feasible for:
1.

Pollutant releases

2.

Toxicity of materials used

3.

Waste generation

4.

Greenhouse gas emissions, including transportation of materials and services

5.

Recycle content

6.

Energy consumption

7.

Depletion of natural resources

8.

Potential impact on human health and the environment
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1.08

ALTERATIONS NOT ALLOWED
Except as otherwise specifically provided in a Solicitation, Submittals that are incomplete or conditioned in
any way, contain erasures, alternatives or items not called for, or not in conformity with law, may be rejected
as being non-responsive. Any attempt to condition a Submittal by inserting exceptions to the Solicitation or
any conditions, qualifications or additions that vary its terms may result in rejection of the Submittal. The City
may reject any submittal containing a material deviation from the Solicitation.

1.09

1.10

CORRECTION OF AMBIGUITIES AND OBVIOUS ERRORS
A.

The City reserves the right to correct obvious errors in Supplier's Submittal. In this regard, if the unit
price does not compute to the extended total price, the unit price shall govern.

B.

Supplier shall notify the City of Tacoma Procurement and Payables Division in writing of any ambiguity,
conflict, discrepancy, omission or other error in a Solicitation no later than five business days prior to the
submittal deadline.
For solicitations conducted in SAP Ariba, Supplier shall notify the City of Tacoma Procurement and
Payables Division on the message board of the event.

2.

For all other solicitations, Supplier shall notify the contract person listed in the Solicitation.

C.

The City will make necessary modifications by addendum.

D.

Supplier is responsible for identifying ambiguities, conflicts, discrepancies, omissions or other errors in
the Solicitation prior to providing its Submittal or the ambiguity, conflict, discrepancy, omission, or other
error is waived. Any Submittal that includes assumed clarifications and/or corrections without the
required authentication of the same is subject to rejection.

WARRANTIES/GUARANTEE
A.

1.11

1.

Suppliers warrant that all items, including services, as applicable:
1.

Are merchantable.

2.

Comply with the City's latest drawings and specifications.

3.

Are fit for the City's intended use.

4.

Will be performed according to the skill and care required by customarily accepted good practices
and procedures followed by service providers rendering the same or similar type of service.

5.

Are new and unused unless otherwise stated.

6.

Comply with all applicable safety and health standards established for such products by the
Occupational Safety and Health Administration (OSHA), Washington Industrial Safety and Health
Act (WISHA) and/or Consumer Products Safety Act (CPSA), and all other applicable state and
federal laws or agency regulations.

7.

Are properly packaged and contain appropriate instructions or warnings, including applicable
MSDS sheets.

PATENTS, TRADEMARKS AND COPYRIGHTS
Suppliers warrant that equipment and/or materials furnished, including software, do not infringe on any
patent, trademark or copyright, and agree to indemnify, defend and hold harmless, the City in the event of
any infringement or claim thereof.

1.12

DELIVERY OF SUBMITTALS TO THE CITY’S PROCUREMENT AND PAYABLES DIVISION
A.

Submittal packages must be received by the City’s Procurement and Payables Division in SAP Ariba
(unless another form of delivery is stated), prior to the scheduled time and date stated in the Solicitation.

B.

Supplier is solely responsible for timely delivery of its Submittal.

C.

Submittals received after the time stated in the solicitation will not be accepted.

D.

For purposes of determining whether a Submittal has been timely received in SAP Ariba, the City's
Procurement and Payables Division will rely on the submittal clock in SAP Ariba.
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1.13

SUBMITTAL IS NON-COLLUSIVE
Supplier acknowledges that by its delivery of a Submittal to the City in response to a Solicitation, it
represents that the prices in such Submittal are neither directly nor indirectly the result of any formal or
informal agreement with another Supplier.

1.14

PARTNERSHIPS
The City will allow firms to partner in order to respond to a Solicitation. Multiple suppliers may team under a
Prime Supplier’s Submittal in order to provide responses to all sections in a single submission; however,
each Supplier’s participation must be clearly delineated by section. The Prime Supplier will be considered
the responding vendor and the responsible party at contract award. All contract negotiations will be
conducted only with the Prime Supplier. All contract payments will be made only to the Prime Supplier. Any
agreements between the Prime Supplier and other companies will not be a part of the Contract between the
City and the Prime Supplier. The City reserves the right to select more than one Prime Supplier.

1.15

1.16

1.17

WITHDRAWAL OF SUBMITTALS
A.

Prior to Submittal Deadline. Submittals may be withdrawn (including in SAP Ariba) prior to the
scheduled submittal deadline.

B.

After Submittal Deadline. No Submittal can be withdrawn after having been opened before the actual
award of the contract, unless the award is delayed more than 90 calendar days beyond the date of
opening. If a delay of more than 90 calendar days does occur, Supplier must submit written notice to the
City purchasing manager that Supplier is withdrawing its submittal.

ACCEPTANCE OF SUBMITTALS
A.

If the solicitation announcement so states, submittals, unless previously withdrawn, will be read aloud,
irrespective of any irregularities or informalities in such submittal, at the time and place specified in the
solicitation announcement.

B.

All submittals must remain open for acceptance by the City for a period of at least 90 calendar days
from the submittal deadline.

RIGHT TO REJECT
A.

1.18

The City of Tacoma reserves the right to reject any and all submittals, waive minor deviations or
informalities, supplement, amend, reduce or otherwise modify the scope of work or cancel the
solicitation, and if necessary, call for new submittals.

RESERVED RIGHTS
A.

By providing a submittal in response to a City solicitation, Supplier acknowledges and consents to the
below City rights and conditions. With regard to this procurement process, the City reserves, holds
without limitation, and may exercise, at its sole discretion, the following rights and conditions:
1.

To terminate the procurement process or decide not to award a contract as a result thereof by
written notice to the Suppliers for any reason whatsoever with or without substitution of another
solicitation.

2.

To waive any defect, technicality, or any other minor informality or irregularity in any submittal, or
any other response from Suppliers.

3.

To issue addenda for any purpose including:
a.

To make minor or major changes or alterations to the evaluation, selection and/or
performance schedule(s) for any events associated with a procurement.

b.

To supplement, amend, reduce, cancel, or otherwise modify a Solicitation, including but not
limited to modifications to the description of services and/or products contained in the
solicitation, by omitting services/products and/or including services/products.

4.

To request clarifications, additional information, and/or revised Submittals from one or more
Suppliers.

5.

To conduct investigations with respect to the qualifications and experience of Supplier(s),
including inspection of facilities and to request additional evidence to support any such
information.
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6.

To eliminate any Supplier that submits an incomplete or inadequate response, or is nonresponsive to the requirements of a Solicitation, or is otherwise deemed to be unqualified during
any stage of the procurement process.

7.

To select and interview a single finalist or multiple finalists to further the City’s evaluation of
Submittals provided in response to a Solicitation. The City may, in its sole and exclusive
discretion as to what is in the City’s best interest, elect not to conduct interviews of any or all
Suppliers in connection with a solicitation process.

8.

Except in the case of Requests for Bids, to negotiate any rate/fee offered by a Supplier. The City
shall have the sole right to make the final rate/fee offer during contract negotiations. If the
selected Supplier does not accept the City’s final offer, the City may, in its sole discretion
discontinue contract negotiations and commence negotiations with another Supplier, except as
otherwise provided in Chapter 39.80, RCW.

9.

To select and enter into a Contract with one or more Suppliers whose Submittal best satisfies the
interests of the City and is most responsive, in the sole judgment of the City, to the requirements
of a Solicitation.

10. To award by line item or group of line items.
11. To not award one or more items.
12. To issue additional or subsequent solicitations.
13. To seek partnerships between one or more Suppliers.
14. Request additional related products and services from the selected Supplier(s) as necessary
throughout the term of the Contract.
15. Negotiate costs or fees in the event of new legislation or regulatory changes, or issuance of
related compliance guidance, technology enhancements, and innovative solutions.
16. In the event the City receives questions concerning a Solicitation from one or more Suppliers prior
to the deadline for response, the City reserves the right to provide such questions, and the City’s
responses, if any, to all Suppliers.
17. If an award is made and, prior to entering into a contract, subsequent information indicates that
such award is not in the best interest of the City, the City may rescind the award without prior
notice to Supplier and either award to another Supplier or reject all submittals or cancel this
solicitation.
18. To cancel award of a contract at any time before execution of the Contract by both parties if
cancellation is deemed to be in the City’s best interest. In providing a submittal, Suppliers agree
that the City is not liable for any costs or damages for the cancellation of an award. Supplier
assumes the sole risk and responsibility for all expenses connected with the preparation of its
submittal.
19. To add additional City departments or divisions to the Contract or develop a separate Contract with
the Supplier subject to all terms, conditions and pricing of the original Contract
20. To take any other action affecting a Solicitation or a procurement process that is determined to be
in the City’s best interests.
1.19

SUBMITTAL CLARIFICATION
Suppliers may be asked to clarify their Submittal. This action shall not be construed as negotiations or any
indication of intentions to award. If called upon, Supplier must respond to such requests within two business
days or the timeframe set forth by the City in its request for clarification. Supplier’s failure to respond to such
a request may result in rejection of its Submittal.

1.20

EVALUATION OF SUBMITTALS
A.

The City of Tacoma reserves the right to award to the lowest and best responsible Supplier(s) delivering
a Submittal in compliance with the Solicitation, provided such Submittals are reasonable and are in the
best interest of the City to accept. The City may use a number of criteria for determining award,
including evaluation factors set forth in Municipal Code Section 1.06.262. Suppliers who are
inexperienced or who fail to properly perform other contracts may have their submittal rejected for such
cause.
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1.

Evaluation Factors. In addition to the factors set forth in Municipal Code Section 1.06.262, the
following may be used by the City in determining the lowest and best responsible Submittal:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.

1.21

1.22

Compliance with a Solicitation and with applicable City requirements, including by not limited
to, the City’s Ethics Code and its Small Business Enterprise and Local Employment and
Apprenticeship programs.
Submittal prices, listed separately if requested, as well as a lump sum total (if the unit price
does not compute to the extended total price, the unit price shall govern).
The total cost to the City, including all applicable taxes, may be the basis for contract award.
Time of delivery and/or completion of performance (delivery date(s) offered).
Warranty terms.
Quality of performance of previous contracts or services, including safety requirements and
past compliance with the City’s Ethics Code.
Previous and existing compliance with laws and ordinances relating to contracts or services.
Sufficiency of financial resources.
Quality, availability, and adaptability of the supplies or services to the particular use required.
Ability to provide future maintenance and service on a timely basis.
Location of nearest factory authorized warranty repair facility or parts dealership.
Ability, capacity, experience, stability, reputation, integrity, character, judgment, technical
qualifications, and skill to perform the contract or provide the services required.

2.

Cash Discount. Payment discount periods of 20 calendar days or more, if offered in the submittal,
will be considered in determining the apparent lowest responsible submittal. Discounts will be
analyzed in context of their overall cumulative effect.

3.

All other elements or factors, whether or not specifically provided for in a Solicitation, which would
affect the final cost to, and the benefits to be derived by, the City, may be considered in
determining the award of a Contract. The final award decision will be based on the best interests of
the City.

CONTRACT OBLIGATION
A.

The Submittal contents of the successful Supplier will become contractual obligations if a Contract
ensues.

B.

In the event the City of Tacoma determines to award a Contract, the selected Supplier(s) may be
requested to execute Additional Contract Documents.

C.

Supplier shall register with the City of Tacoma on the SAP Ariba Network and be enabled for
transactions upon request by the City.

D.

Suppliers may propose amendments to City’s Contract documents or to these Terms and Conditions,
but the City retains the right to accept or reject proposed amendments.

E.

No costs chargeable for work under the proposed Contract may be incurred before mutual acceptance
and execution as directed.

AWARD
The City reserves the right to award Contracts for any or all items to one or more Suppliers in the best
interests of the City.

1.23

SUPPLIER'S REFUSAL TO ENTER INTO CONTRACT
Any Supplier who refuses to enter into a Contract after it has been awarded to the Supplier will be in breach
of the agreement to enter the Contract, and Supplier's certified or cashier’s check or bid bond, if any, shall
be forfeited.

1.24

LEGAL HOLIDAYS
A.

The City of Tacoma observes the following holidays, which shall apply to performance of all contracts:
New Year's Day
Martin Luther King's Birthday
Washington's Birthday
Memorial Day
Independence Day
Labor Day

January 1
3rd Monday in January
3rd Monday in February
Last Monday in May
July 4
1st Monday in September
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Veteran's Day
Thanksgiving Day
Day after Thanksgiving
Christmas Day
B.
1.25

November 11
4th Thursday of November
4th Friday of November
December 25

When any of these holidays occur on Saturday or Sunday, the preceding Friday or the following
Monday, respectively, is a legal holiday for the City of Tacoma.

CONTRACT TERM
All services shall be satisfactorily completed and all deliverables provided by the termination date stated,
and the Contract shall expire on said date unless mutually extended in writing by the parties.

1.26

EXTENSION OF CONTRACT
Contracts shall be subject to extension at City’s sole discretion.

1.27

1.28

TERMINATION AND SUSPENSION
A.

Supplies. The City reserves the right to terminate a Contract at any time upon prior written notice to
Supplier. Upon the effective date of termination specified in such notice, and payment by the City, all
conforming supplies, materials, or equipment previously furnished hereunder shall become its property.

B.

Services. The City may terminate a Contract at any time, with or without cause, by giving 10 business
days written notice to Supplier. In the event of termination, all finished and unfinished work prepared by
Supplier pursuant to the Contract shall be provided to the City. In the event City terminates the Contract
due to the City’s own reasons and without cause due to Supplier’s actions or omissions, the City shall
pay Supplier the amount due for actual work and services necessarily performed under the Contract up
to the effective date of termination, not to exceed the total compensation set forth in the Contract.

C.

Suspension. For either services or supplies, the City may suspend a Contract, at its sole discretion,
upon three business days’ written notice to Supplier. Such notice shall indicate the anticipated period of
suspension. Any reimbursement for expenses incurred due to the suspension shall be limited to
Supplier’s actual expenses and shall be subject to verification. Supplier shall resume performance of
services under the Contract without delay when the suspension period ends.

D.

Termination or suspension of a Contract by City shall not constitute a waiver of any claims or remaining
rights the City may have against Supplier relative to performance under a Contract.

DEFAULT/BREACH
In the event of material default or breach by Supplier on any of the conditions of a Contract, Supplier agrees
that the City may, at its election, procure the goods or services from other sources, and may deduct from the
unpaid balance due Supplier, or collect against the bond or security (if any), or may invoice and recover from
Supplier all costs paid in excess of the price(s) set forth in the Contract. CHANGES

1.29

A.

Supplies. The City at any time by written change order or other form of written contract amendment may
make reasonable changes in the place of delivery, installation, or inspection, the method of shipment or
packing, identification and ancillary matters that Supplier may accommodate without substantial
additional expense.

B.

Services. The City shall have the right to make changes within the general scope of services and/or
deliverables upon execution in writing of a change order or other written form of contract amendment. If
the changes will result in additional work effort by Supplier the City agrees to reasonably compensate
Supplier for such additional effort up to the maximum amount specified in the Contract or as otherwise
provided by Tacoma Municipal Code. Any new services accepted by the City may be added to the
Contract and/or substituted for discontinued services. New services shall meet or exceed all
requirements of original award.

C.

Expansion Clause. A Contract may be further expanded in writing to include other related services or
products normally offered by Supplier, as long as the price of such additional services or products have
a profit margin equal to or less than that in place at the time of original submittal. Such additions and
prices will be established in writing. New items not meeting these criteria will not be added to the
Contract. Supplier profit margins are not to increase as a result any such expansion.

SCOPE OF SERVICES
Supplier agrees to diligently and completely perform the services required by a Contract.
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1.30

SERVICES DO NOT INCLUDE PUBLIC WORK
Unless otherwise stated, the services and/or work contracted for herein exclude public work and
improvements as defined in RCW 39.04, as that statute may hereafter be amended.

1.31

1.32

PREVAILING WAGES
A.

If federal, state, local, or any applicable law requires Supplier to pay prevailing wages in connection with
a Contract, and Supplier is so notified by the City, then Supplier shall pay applicable prevailing wages.

B.

If applicable, a Schedule of Prevailing Wage Rates for the locality or localities where the Contract will be
performed is attached and made of part of the Contract by this reference. If prevailing wages do apply
to the Contract, Supplier and its subcontractors shall:
1.

Be bound by the provisions of Chapter 39.12 RCW, as amended, relating to prevailing wages and
usual fringe benefits,

2.

Ensure that no worker, laborer or mechanic employed in the performance of any part of the
Contract shall be paid less than the prevailing rate of wage specified on that Schedule, and

3.

Immediately upon award of the Contract, contact the Department of Labor and Industries,
Prevailing Wages section, Olympia, Washington, to obtain full information, forms and procedures
relating to these matters. Per such procedures, a Statement of Intent to Pay Prevailing Wages must
be submitted by Contractor and its subcontractors to the City, in the manner requested by the City,
prior to any payment by the City hereunder, and an Affidavit of Wages Paid must be received or
verified by the City prior to final Contract payment.

CONTRACT PRICING
A.

Submitted prices shall include costs of submittal preparation, servicing of the account, all contractual
requirements during contract period such as transportation, permits, insurance costs, bonds, labor,
wages, materials, tools, components, equipment, and appurtenances necessary to complete the work,
which shall conform to the best practice known to the trade in design, quality, material, and
workmanship.

B.

Surcharges of any type will not be paid.

C.

If applicable, related additional products and corresponding services of benefit to the City not
specifically required in a solicitation, but which Supplier offers to provide, may be included with the
submittal. Supplier may request to add new products if the City approves them and Supplier can
demonstrate the pricing is from the same pricing structure/profit margin.

D.

Unless specifically stated otherwise, only firm prices will be accepted and all prices shall remain firm
during the term of a Contract.

E.

Price increases may at City’s discretion be passed along during a contract period if the increase is
mandated by statute.

F.

By submitting prices, Supplier warrants prices equal to or better than the equivalent prices, terms, and
benefits offered by Supplier to any other government unit or commercial customer.

G. Should Supplier, during the term of a Contract, enter into any other contract, agreement or arrangement
that provides lower prices, more favorable terms or greater benefits to any other government unit or
commercial customer, the Contract with the City shall thereupon be deemed amended to provide the
same price or prices, terms and benefits to the City. This provision applies to comparable products and
purchase volumes by the City that are not less than the purchase volumes of the government unit or
commercial customer that has received the lower prices, greater benefits, or more favorable terms.
H.

If at any time during the term of the Contract, Supplier reduces prices to other buyers purchasing
approximately the same quantities stated on the Contract, Supplier will immediately notify the City
purchasing manager of such fact, and the price(s) for future orders under the Contract shall be reduced
accordingly.

I.

The City is entitled to any promotional pricing during the Contract period.

J.

Price decreases shall be immediately passed on to the City.

K.

The City reserves the right to increase or decrease the quantities of any item awarded pursuant to the
Contract and pay according to the unit prices quoted in the submittal with no adjustments for anticipated
profit.
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1.33

1.34

1.35

1.36

APPROVED EQUALS WHEN ALTERNATES ARE ALLOWED
A.

Unless an item is indicated as "no substitute," special brands, when named, are intended to describe
the standard of quality, performance, or use desired. Equal items will be considered by the City,
provided that Supplier specifies the brand and model, and provides all descriptive literature,
independent test results, specification sheets, schematic drawings, photographs, product samples, local
servicing, parts availability, etc., to enable the City to evaluate the proposed equal. Performance testing
in the field may be required.

B.

The decision of the City as to what items are equal shall be final and conclusive. If the City elects to
purchase a brand represented by Supplier to be an "equal," the City's acceptance of the item is
conditioned on the City's inspection and testing after receipt. If, in the sole judgment of the City, the item
is determined not to be an equal, the item shall be returned at Supplier's expense.

C.

When a brand name or level of quality is not stated in Supplier's submittal, it is understood Supplier's
submittal shall exactly confirm with those required in the Contract. If more than one brand name is
stated in a Solicitation, Supplier(s) must indicate the brand and model/part number to be supplied.

RISK OF LOSS, SHIPPING AND DELIVERY
A.

Shipping. Prices must be quoted FOB destination (the place of destination as defined in RCW
62A.2-319, as that statute may hereafter be amended), with freight prepaid and allowed (shipping
costs included in unit prices), and risk of loss remaining with Supplier until delivery is tendered.

B.

Delivery. Delivery will be to the designated addresses set forth in a Solicitation or as otherwise stated in
the Contract. Deliveries shall be between 9:00 a.m. and 3:30 p.m., Monday through Friday only, except
Legal Holidays. Failure to make timely delivery shall be cause for termination of the contract or order
and return of all or part of the items at Supplier’s expense except in the case of force majeure.

DELIVERY OF PRODUCTS AND PROVISION OF SERVICES – IDLING PROHIBITED
A.

The City of Tacoma has a commitment to reduction of unnecessary fuel emissions and improving air
quality by reducing unnecessary air pollution from idling vehicles. Limiting car and truck idling supports
cleaner air, healthier work environments, the efficient use of city resources, the public’s enjoyment of
City properties and programs, conservation of natural resources, and good stewardship practices.

B.

Vehicles and/or diesel fuel trucks shall not idle at the time and location of the delivery to the City of
Tacoma for more than three minutes. The City requires contractors to utilize practices that reduce fuel
consumption and emission discharge, including turning off trucks and vehicles during delivery of
products to the City. Exceptions to this requirement include when associated power is necessary to
make a delivery or provide the service, when the engine is used to provide power to another device,
and when a running engine is required for proper warm-up and cool-down of the engine.

PACKING SLIPS AND INVOICES
A.

Each invoice shall show City of Tacoma purchase order number, release number if applicable, quantity,
unit of measure, item description, unit price and extended price for each line if applicable, services and
deliverables provided if applicable. Line totals shall be summed to give a grand total to which sales tax
shall be added, if applicable.
1.
2.
3.

For transactions conducted in SAP Ariba, invoices shall be submitted through Ariba.
For invoices paid by ACH or by check, unless stated otherwise, invoices shall be electronically
submitted by email with corresponding PO number listed in the subject line to
accountspayable@cityoftacoma.org.
For invoices paid by credit card, invoices shall also display the last name of the cardholder and last
four digits (only) of the card number (e.g., Jones/6311). Unless stated otherwise, invoices shall be
electronically submitted by email with corresponding PO number listed in the subject line to (do not
combine different POs into one invoice or charge) to pcardadmin@cityoftacoma.org.

B.

Any terms, provisions or language in Supplier’s invoice(s) that conflict with the terms of the Contract are
superseded and shall not apply to the Contract unless expressly accepted in writing by the City.

C.

Packing slips and shipping notices shall be sent to the specific City Division or Department receiving the
item(s) at the address stated in City’s Solicitation or as otherwise stated in the Contract and include
complete description of items, contents of items if crated or cased, quantity, shipping point, carrier, bill
of lading number and City of Tacoma purchase order.
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D.
1.37

Supplier shall package orders, preferably in environmental friendly packaging such as reduced
packaging and recyclable packing materials.

COOPERATIVE PURCHASING
The Washington State Interlocal Cooperation Act RCW 39.34 provides that other governmental agencies
may purchase goods and services based on the Contract with the City in accordance with the terms and
prices of the Contract if all parties are agreeable. Each public agency shall formulate a separate contract
with Supplier, incorporating the terms and conditions of the Contract with the City of Tacoma. The City shall
incur no liability in connection with such contracts or purchases by other public agencies thereunder. It will
be Supplier’s responsibility to inform such public agencies of the Contract with the City. Supplier shall
invoice such public agencies as separate entities.

1.38

TAXES
A.

1.39

1.

Federal Excise Tax. The City of Tacoma is exempt from federal excise tax. The City will furnish a
Federal Excise Tax Exemption certificate, if required. If Supplier fails to include any applicable tax
in its submittal, then Supplier shall be solely responsible for the payment of said tax.

2.

State and Local Sales Tax. The City of Tacoma is subject to Washington state sales tax. It is
Supplier's obligation to state the correct sales tax percentage and include the applicable
Washington state, city and local sales tax as a separate line item(s) in the submittal.

3.

City of Tacoma Business and Occupation Tax. It is Supplier's obligation to include City of Tacoma
Business and Occupation tax in the unit and/or lump sum prices submitted; it shall not be shown
separately on the submittal. Per Sub-Title 6A of the City of Tacoma Municipal Code, transactions
with the City of Tacoma may be subject to the City’s Business and Occupation Tax.

B.

Any or All Other Taxes. Any or all other taxes are the responsibility of Supplier unless otherwise
required by law. Except for state sales tax, Supplier acknowledges that it is responsible for the payment
of all taxes applicable to the Contract and Supplier agrees to comply with all applicable laws regarding
the reporting of income, maintenance of records, and all other requirements and obligations imposed
pursuant to applicable law.

C.

If the City is assessed, made liable, or responsible in any manner for taxes contrary to the provisions of
the Contract, Supplier agrees to hold the City harmless from such costs, including attorney's fees. In the
event Supplier fails to pay any taxes, assessments, penalties, or fees imposed by any governmental
body, including a court of law, other than those taxes the City is required to pay, then Supplier
authorizes the City to deduct and withhold or pay over to the appropriate governmental body those
unpaid amounts upon demand by the governmental body. It is agreed that this provision shall apply to
taxes and fees imposed by City ordinance. Any such payments shall be deducted from Supplier’s total
compensation.

COMPENSATION
A.

B.

1.40

Unless otherwise stated, applicable federal, state, City, and local taxes shall be included in the submittal
and in contract as indicated below. As used herein, the term “taxes” shall include any and all taxes,
assessments, fees, charges, interest, penalties, and/or fines imposed by applicable laws and
regulations in connection with the procurement of goods and/or services hereunder.

The City shall compensate Supplier in accordance with the Contract. Said compensation shall be the
total compensation for Supplier’s performance hereunder including, but not limited to, all work, services,
deliverables, materials, supplies, equipment, subcontractor’s fees and all reimbursable travel and
miscellaneous or incidental expenses to be incurred by Supplier. Unless stated otherwise the total
stated compensation may not be changed without a written change order or other form of contract
amendment.
Payment(s) made in accordance with the Contract shall fully compensate Supplier for all risk, loss,
damages or expense of whatever nature, and acceptance of payment shall constitute a waiver of all
claims submitted by Supplier.

PAYMENT TERMS
A.

Payment shall be made through the City’s ordinary payment process, and shall be considered timely if
made within 30 days of receipt of a properly completed invoice. All payments shall be subject to
adjustment for any amounts, upon audit or otherwise, determined to have been improperly invoiced.
The City may withhold payment to Supplier for any services or deliverables not performed as required
hereunder until such time as Supplier modifies such services or deliverables to the satisfaction of the
City.
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B.

1.41

Invoices will not be processed for payment, nor will the period of cash discount commence, until all
invoiced items are received and satisfactory performance of the Contract has been attained. Upon
CITY’S request, Supplier shall submit necessary and appropriate documentation, as determined by the
CITY, for all invoiced services and deliverables. If an adjustment in payment is necessary due to
damage or dispute, the cash discount period shall commence on the date final approval for payment is
authorized.

PAYMENT METHOD – CREDIT CARD ACCEPTANCE – EFT/ACH ACCEPTANCE
A.

Payment methods include:
1.

Credit card. Tacoma’s VISA procurement card program is supported by standard bank
credit suppliers and requires that merchants abide by the VISA merchant operating rules.
a.
b.

1.42

Suppliers must be PCI-DSS compliant (secure credit card data management) and
federal FACTA (sensitive card data display) compliant.
Suppliers must be set up by their card processing equipment provider (merchant
acquirer) as a minimum of a Level II merchant with the ability to pass along tax,
shipping and merchant references information.

2.

Electronic Funds Transfer (EFT) by Automated Clearing House (ACH).

3.

Check or other cash equivalent.

B.

The City’s preferred method of payment is by Visa credit card (aka procurement card). Suppliers
may be required to have the capability of accepting the City’s authorized procurement card as a
method of payment. The City of Tacoma will not accept price changes or pay additional
fees when the procurement card is used.

C.

The City, in its sole discretion, will determine the method of payment for goods and/or services
as part of the Contract.

NOTICES
Unless otherwise specified, except for routine operational communications, which may be delivered
personally or transmitted by electronic mail, all notices required by the Contract shall be in writing and shall
be deemed to have been duly given if delivered personally or mailed first-class mail, postage prepaid, to
Supplier’s registered agent and to the applicable City department representative.

1.43

1.44

INDEPENDENT CONTRACTOR STATUS
A.

Supplier is considered an independent contractor who shall at all times perform his/her duties and
responsibilities and carry out all services as an independent contractor and shall never represent or
construe his/her status to be that of an agent or employee of the City, nor shall Supplier be eligible for
any employee benefits. No payroll or employment taxes or contributions of any kind shall be withheld or
paid by the City with respect to payments to Supplier. Supplier shall be solely responsible for all said
payroll or employment taxes and/or contributions including, but not limited to, FICA, FUTA, federal
income tax, state personal income tax, state disability insurance tax and state unemployment insurance
tax. If the City is assessed, made liable or responsible in any manner for such taxes or contributions,
Supplier agrees to indemnify and hold the City harmless from all costs incurred, including attorney fees.

B.

Unless otherwise specified in writing, Supplier shall provide at its sole expense all materials, working
space, and other necessities and instruments to perform its duties under the Contract. Supplier, at its
sole expense, shall obtain and keep in force any and all applicable licenses, permits and tax certificates
necessary to perform the Contract.

NONDISCRIMINATION
Supplier agrees to take all steps necessary to comply with all federal, state, and City laws and policies
regarding non-discrimination and equal employment opportunities. Supplier shall not discriminate in any
employment action because of race, religion, color, national origin or ancestry, sex, gender identity, sexual
orientation, age, marital status, familial status, or the presence of any sensory, mental, or physical handicap.
In the event of non-compliance by Supplier with any of the non-discrimination provisions of the Contract, the
City shall be deemed to have cause to terminate the Contract, in whole or in part.
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1.45

FEDERAL, STATE, AND MUNICIPAL LAWS AND REGULATIONS
Supplier shall comply with all federal, state, municipal, and/or local laws and regulations in the performance
of all terms and conditions of the Contract. Supplier shall be solely responsible for all violations of the law
from any cause in connection with its performance of work under the Contract.

1.46

1.47

REPORTS, RIGHT TO AUDIT, PERSONNEL
A.

Reports. Supplier shall, at such times and in such form as the City may reasonably require, furnish the
City with periodic status reports pertaining to the services undertaken or goods provided pursuant to the
Contract.

B.

Right to Audit. Upon City’s request, Supplier shall make available to City all accounts, records and
documents related to the scope of work for City’s inspection, auditing, or evaluation during normal
business hours as reasonably needed by City to assess performance, compliance and/or quality
assurance under the Contract or in satisfaction of City’s public disclosure obligations as applicable.

C.

Personnel. If before, during, or after the execution of a Contract, Supplier has represented or represents
to the City that certain personnel would or will be responsible for performing services pursuant to the
Contract, then Supplier is obligated to ensure that said personnel perform said Contract services to the
maximum extent permitted by law. Substantial organizational or personnel changes within Supplier’s
firm are expected to be communicated to City immediately. Failure to do so could result in termination of
the Contract. This provision shall only be waived by written authorization by the City, and on a case-bycase basis.

INSURANCE
During the course and performance of a Contract, Supplier will provide proof and maintain the insurance
coverage in the amounts and in the manner specified in the City of Tacoma Insurance Requirements as is
applicable to the services, products, and deliverables provided under the Contract. The City of Tacoma
Insurance Requirements document, if issued, is fully incorporated into the Contract by reference.

1.48

1.49

INDEMNIFICATION – HOLD HARMLESS
A.

Supplier agrees to indemnify, defend, and hold harmless the City of Tacoma, its officers, agents and
employees, from and against any and all liability which may accrue to or be sustained by the City of
Tacoma for any claim, suit or legal action made or brought against the City for the death of or injury to
persons (including Supplier's or subcontractor's employees), or damage to property involving Supplier
or subcontractor(s) and their employees or agents, or for any other cause arising out of and in
connection with or incident to the performance of the Contract, except for injuries or damages caused
by the sole negligence of the City. In this regard, Supplier recognizes it is waiving immunity under
Industrial Insurance Law, Title 51 RCW. This indemnification includes attorney's fees and the cost of
establishing the right to indemnification hereunder in favor of the City of Tacoma. By Supplier's
acceptance of this order, he/she agrees that this subsection has been mutually negotiated.

B.

These indemnifications shall survive the termination of a Contract.

CONFLICT OF INTEREST
No officer, employee, or agent of the City, nor any member of the immediate family of any such officer,
employee or agent as defined by City ordinance, shall have any personal financial interest, direct or indirect,
in a Contract, either in fact or in appearance. Supplier shall comply with all federal, state, and City conflict of
interest laws, statutes, and regulations. Supplier represents that Supplier presently has no interest and shall
not acquire any interest, direct or indirect, in the program to which the Contract pertains that would conflict in
any manner or degree with the performance of Supplier’s services and obligations hereunder. Supplier
further covenants that, in performance of a Contract, no person having any such interest shall be employed.
Supplier also agrees that its violation of the City’s Code of Ethics contained in Chapter 1.46 of the Tacoma
Municipal Code shall constitute a breach of Contract subjecting the Contract to termination.

1.50

CITY OWNERSHIP OF WORK/RIGHTS IN DATA/PUBLICATIONS
A.

To the extent that Supplier creates any work subject to the protections of the Copyright Act (Title 17
U.S.C.) in its performance of a Contract, Supplier agrees to the following: The work has been specially
ordered and commissioned by the City. Supplier agrees that the work is a “work made for hire” for
copyright purposes, with all copyrights in the work owned by City. To the extent that the work does not
qualify as a work made for hire under applicable law, and to the extent that the work includes material
subject to copyright, Supplier hereby assigns to City, its successors and assigns, all right, title and
interest in and to the work, including but not limited to, all copyrights, patent, trade secret and other
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proprietary rights, and all rights, title and interest in and to any inventions and designs embodied in the
work or developed during the course of Supplier’s creation of the work.
B.

1.51

Supplier shall be solely responsible for obtaining releases and/or licenses for the reproduction,
distribution, creation of derivative works, performance, display, or other use of copyrighted materials.
Should Supplier fail to obtain said releases and/or licenses, Supplier shall indemnify, defend, and hold
harmless the City for any claim resulting there from.

DUTY OF CONFIDENTIALITY
Supplier acknowledges that unauthorized disclosure of information or documentation concerning the Scope
of Work hereunder may cause substantial economic loss or harm to the City. Except for disclosure of
information and documents to Supplier’s employees, agents, or subcontractors who have a substantial need
to know such information in connection with Supplier’s performance of obligations under the Contract,
Supplier shall not without prior written authorization by the City allow the release, dissemination, distribution,
sharing, or other publication or disclosure of information or documentation obtained, discovered, shared or
produced pursuant to a Contract.

1.52

DISPUTE RESOLUTION
In the event of a dispute pertaining to ta Contract, the parties agree to attempt to negotiate in good faith an
acceptable resolution. If a resolution cannot be negotiated, then the parties agree to submit the dispute to
voluntary non-binding mediation before pursuing other remedies. This provision does not limit the City’s right
to terminate.

1.53

GOVERNING LAW AND VENUE
Washington law shall govern the interpretation of the Contract. The state or federal courts located in Pierce
County Washington shall be the sole venue of any mediation, arbitration, or litigation arising out of the
Contract.

1.54

ASSIGNMENT
Supplier shall not assign, subcontract, delegate or transfer any obligation, interest or claim to or under the
Contract without the prior written consent of the City.

1.55

WAIVER
A waiver or failure by either party to enforce any provision of the contract shall not be construed as a
continuing waiver of such provisions, nor shall the same constitute a waiver of any other provision of the
Contract.

1.56

SEVERABILITY AND SURVIVAL
If any term, condition or provision herein or incorporated by reference is declared void or unenforceable or
limited in its application or effect, such event shall not affect any other provisions hereof and all other
provisions shall remain fully enforceable. The provisions of the Contract, which by their sense and context
are reasonably intended to survive the completion, expiration or cancellation of the Contract, shall survive
termination of the Contract.

1.57

NO CITY LIABILITY
Neither the City, its officials, staff, agents, employees, representatives, or consultants will be liable for any
claims or damages resulting from any aspect of this procurement process.

1.58

SIGNATURES
A signed copy of Submittals, Contract documents, including but not limited to contract amendments, contract
exhibits, task orders, statements of work and other such Contract related documents, delivered by email or
other means of electronic transmission including by using a third party service, which service is provided
primarily for the electronic execution of electronic records, shall be deemed to have the same legal effect as
delivery of an original signed copy.
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PROFESSIONAL SERVICES CONTRACT

THIS CONTRACT, made and entered into effective this
day of
, 20
, by and
between the CITY OF TACOMA, a municipal corporation of the State of Washington (hereinafter
referred to as the “CITY”), and Insert Name of Contractor, a Insert Business Entity Status, e.g.,
sole proprietorship, limited liability company, Washington state corporation, etc., (hereinafter
referred to as “CONTRACTOR”);
In consideration of the mutual promises and obligations hereinafter set forth, the Parties hereto
agree as follows:
1. Scope of Services/Work
A. The CONTRACTOR agrees to diligently and completely perform the services and/or
deliverables described in Exhibit(s) ________ attached hereto and incorporated herein.
B. Changes To Scope of Work. The CITY shall have the right to make changes within the
general scope of services and/or deliverables upon execution in writing of a change order
or amendment hereto. If the changes will result in additional work effort by CONTRACTOR,
the CITY will agree to reasonably compensate the CONTRACTOR for such additional effort
up to the maximum amount specified herein or as otherwise provided by City Code.
2. Term
A. All services shall be satisfactorily completed on or before __________________, or as
otherwise specified in Exhibit ____ and this Contract shall expire on said date unless
mutually extended in writing by the Parties.
B. Neither party shall be considered to be in default in the performance of this Contract to the
extent such performance is prevented or delayed by any cause which is beyond the
reasonable control of the affected party and, in such event, the time for performance shall
be extended for a period equal to any time lost as a result thereof. In the event
CONTRACTOR is unable to proceed due to a delay solely attributable to CITY,
CONTRACTOR shall advise CITY of such delay in writing as soon as is practicable.
3. Compensation and Payment
A. The CITY shall compensate the CONTRACTOR for the services and deliverables
performed under this Contract as follows:
Check ONLY one:
On the basis of Time and Materials according to the rates and charges set forth in
Exhibit
.
In accordance with Exhibit
At the rate of $

per hour.
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B. The total price to be paid by CITY for CONTRACTOR’S full and complete performance of
the Scope of Work hereunder shall not exceed $
without the written consent of the
CITY. Said price shall be the total compensation for CONTRACTOR’S performance
hereunder including, but not limited to, all work, deliverables, materials, supplies,
equipment, subcontractor’s fees, and all reimbursable travel and miscellaneous or
incidental expenses to be incurred by CONTRACTOR.
C. The CONTRACTOR shall submit monthly invoices in a format comparable to the invoice
attached hereto and identified as Exhibit ______, for services completed and/or
deliverables furnished during the previous month. Upon CITY’S request, CONTRACTOR
shall submit necessary and appropriate documentation, as determined by the CITY, for all
invoiced services and deliverables.
D. Payment shall be made through the CITY’S ordinary payment process, and shall be
considered timely if made within 30 days of receipt of a properly completed invoice.
E. The CITY may withhold payment to the CONTRACTOR for any services or deliverables not
performed as required hereunder until such time as the CONTRACTOR modifies such
services or deliverables to the satisfaction of the CITY.
F. All payments shall be subject to adjustment for any amounts, upon audit or otherwise,
determined to have been improperly invoiced.
G. In the event the CONTRACTOR incurs cost in excess of the sum authorized for service
under this Contract, the CONTRACTOR shall pay such excess from its own funds, and the
CITY shall not be required to pay any part of such excess, and the CONTRACTOR shall
have no claim against the CITY on account thereof.
4. Independent Contractor Status
A. The services and deliverables shall be furnished by the CONTRACTOR as an independent
Contractor, and nothing herein contained shall be construed to create a relationship of
employer/employee or master/servant. No payroll or employment taxes of any kind shall be
withheld or paid by the CITY with respect to payments to CONTRACTOR. The payroll or
employment taxes that are the subject of this paragraph include, but are not limited to,
FICA, FUTA, federal income tax, state personal income tax, state disability insurance tax
and state unemployment insurance tax. By reason of CONTRACTOR’s status as an
independent Contractor hereunder, no workers' compensation insurance has been or will
be obtained by the CITY on account of CONTRACTOR. CONTRACTOR may be required
to provide the CITY proof of payment of these said taxes and benefits. If the CITY is
assessed or deemed liable in any manner for those charges or taxes, the CONTRACTOR
agrees to hold the CITY harmless from those costs, including attorney’s fees.
B. The CONTRACTOR shall provide at its sole expense all materials, office space, and other
necessities to perform its duties under this Contract, unless otherwise specified in writing
herein.
5. Professional Services Warranty
A. The CONTRACTOR warrants that all services performed pursuant to this Contract shall be
generally suitable for the use to which CITY intends to use said services and deliverables
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as expressed in Exhibit(s) _____. Additional warranties, if any, for incidental product
deliverables hereunder are set forth in Exhibit ___ <<or in Section 1.A.(2) above>>.
B. In the performance of services under this Contract, the CONTRACTOR and its employees
agree to exercise the degree of skill and care required by customarily accepted good
practices and procedures followed by professionals/consultants rendering the same or
similar type of service. All obligations and services of the CONTRACTOR hereunder shall
be performed diligently and completely according to such professional standards.
C. If the CONTRACTOR intends to rely on information or data supplied by the CITY, other
CITY contractor’s or other generally reputable sources without independent verification,
such intent shall be brought to the attention of the CITY.
6. Contract Administration and Right to Audit
A. The Insert Dept/Division/Engineer/City Contact for the CITY shall have primary
responsibility for contract administration and approval of services to be performed by the
CONTRACTOR, and shall coordinate all communications between the CONTRACTOR and
the CITY.
B. The CONTRACTOR shall, at such times and in such form as the CITY may reasonably
require, furnish the CITY with periodic status reports pertaining to the services undertaken
pursuant to this Contract.
C. Upon CITY’s request, the Contractor shall make available to CITY all accounts, records,
and documents related to the Scope of Work for CITY’s inspection, auditing, or evaluation
during normal business hours as reasonably needed by CITY to assess performance,
compliance, and/or quality assurance under this Contract.
7. Records Retention
The CONTRACTOR shall establish and maintain records in accordance with requirements
prescribed by the CITY, with respect to all matters covered by this Contract. Except as
otherwise authorized by the CITY, the CONTRACTOR shall retain such records for a period of
six (6) years after receipt of the final payment under this Contract or termination of this
Contract.
8. Notices
Except for routine operational communications, which may be delivered personally or
transmitted by electronic mail or facsimile, all notices required hereunder shall be in writing and
shall be deemed to have been duly given if delivered personally or mailed first-class mail,
postage prepaid, to the parties at the following addresses:
CITY
Name and Address
Phone
Facsimile
E-mail
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9. Termination and Suspension
A. The CITY may terminate this Contract at any time, with or without cause, by giving ten (10)
business days written notice to CONTRACTOR. In the event of termination, all finished and
unfinished work prepared by the CONTRACTOR pursuant to this Contract shall be provided
to the CITY. In the event CITY terminates this Contract due to the CITY’s own reasons and
without cause due to the CONTRACTOR’s actions or omissions, the CITY shall pay the
CONTRACTOR the amount due for actual work and services necessarily performed under
this Contract up to the effective date of termination, not to exceed the total compensation
set forth herein.
B. The CITY may suspend this Contract, at its sole discretion, upon seven (7) business days
written notice to the CONTRACTOR. Such notice shall indicate the anticipated period of
suspension. Any reimbursement for expenses incurred due to the suspension shall be
limited to the CONTRACTOR’S reasonable expenses and shall be subject to verification.
The CONTRACTOR shall resume performance of services under this Contract without
delay when the suspension period ends.
C. Termination or suspension of this Contract by CITY shall not constitute a waiver of any
claims or remaining rights the CITY may have against CONTRACTOR relative to
performance hereunder.
10. Taxes, Licenses and Permits
A. The CONTRACTOR acknowledges that it is responsible for the payment of all charges and
taxes applicable to the services performed under this Contract, and the CONTRACTOR
agrees to comply with all applicable laws regarding the reporting of income, maintenance of
records, and all other requirements and obligations imposed pursuant to applicable law. If
the CITY is assessed, made liable, or responsible in any manner for such charges or taxes,
the CONTRACTOR agrees to hold the CITY harmless from such costs, including attorney's
fees.
B. In the event the CONTRACTOR fails to pay any taxes, assessments, penalties, or fees
imposed by any governmental body, including a court of law, then the CONTRACTOR
authorizes the CITY to deduct and withhold or pay over to the appropriate governmental
body those unpaid amounts upon demand by the governmental body. It is agreed that this
provision shall apply to taxes and fees imposed by City ordinance. Any such payments
shall be deducted from the CONTRACTOR’s total compensation.
C. The CONTRACTOR, at its expense, shall obtain and keep in force any and all necessary
licenses and permits. The CONTRACTOR shall obtain a business license as required by
Tacoma Municipal Code Subtitle 6B.20 and shall pay business and occupation taxes as
required by Tacoma Municipal Code Subtitle 6A.30.
11. Indemnification
A. The CONTRACTOR shall indemnify, defend, and hold harmless the CITY, its officials,
officers, agents, employees, and volunteers, from any and all claims, demands, damages,
lawsuits, liabilities, losses, liens, expenses and costs arising out of the subject matter of this
Contract; provided that this provision shall not apply to the extent that damage or injury
results from the fault of the CITY, or its officers, agents, or employees. The term “fault” as
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used herein shall have the same meaning as set forth in RCW 4.22.015, as that statute
may hereafter be amended.
B. The CONTRACTOR specifically assumes potential liability for actions brought by the
CONTRACTOR’S own employees against the CITY and, solely for the purpose of this
indemnification and defense, the CONTRACTOR specifically waives any immunity under
the state industrial insurance law, Title 51 RCW. THE CONTRACTOR RECOGNIZES
THAT THIS WAIVER WAS THE SUBJECT OF MUTUAL NEGOTIATION.
C. This indemnification shall extend to and include attorneys’ fees and the cost of establishing
the right of indemnification hereunder in favor of the CITY. This indemnification shall
survive the termination of this Contract.
12. Insurance
During the course and performance of the services herein specified, CONTRACTOR will
maintain the following insurance coverage:
A. Workers’ Compensation and employer's liability --statutory limits.
B. Commercial General Liability -- $1,000,000 single limit combined for personal injury,
property damage; $2,000,000 aggregate.
C. Automobile public liability and property damage -- $1,000,000 single limit combined for
bodily injury and property damage.
D. Professional liability or errors and omissions -- $1,000,000 combined single limit for
errors and omissions resulting in monetary loss normally covered by professional
liability insurance.
Certificates of the above insurance coverage shall be delivered, within ten (10) days, to the
CITY by CONTRACTOR’S insurance carrier or agent certifying the above insurance coverage
items are in effect and will not be cancelled or materially changed without 30 days' written
notice given to the CITY. The commercial general liability policy shall be on an occurrence
basis and shall include an endorsement naming the CITY as an additional insured and stating
that coverage under such policy is primary over and non-contributory with any insurance the
CITY may maintain.
13. Nondiscrimination
The CONTRACTOR agrees to take all steps necessary to comply with all federal, state, and
City laws and policies regarding non-discrimination and equal employment opportunities. The
CONTRACTOR shall not discriminate in any employment action because of race, religion,
creed, color, national origin or ancestry, sex, gender identity, sexual orientation, age, marital
status, familial status, veteran or military status, the presence of any sensory, mental or
physical disability or the use of a trained dog guide or service animal by a disabled person. In
the event of non-compliance by the CONTRACTOR with any of the non-discrimination
provisions of this Contract, the CITY shall be deemed to have cause to terminate this Contract,
in whole or in part.
14. Conflict of Interest
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No officer, employee or agent of the CITY, nor any member of the immediate family of any
such officer, employee or agent as defined by City ordinance, shall have any personal financial
interest, direct or indirect, in this Contract, either in fact or in appearance. The CONTRACTOR
shall comply with all federal, state, and City conflict of interest laws, statutes and regulations.
The CONTRACTOR represents that the CONTRACTOR presently has no interest and shall not
acquire any interest, direct or indirect, in the program to which this Contract pertains which
would conflict in any manner or degree with the performance of the CONTRACTOR’S services
and obligations hereunder. The CONTRACTOR further covenants that, in performance of this
Contract, no person having any such interest shall be employed. The CONTRACTOR also
agrees that its violation of the CITY’S Code of Ethics contained in Chapter 1.46 of the Tacoma
Municipal Code shall constitute a breach of this Contract subjecting the Contract to termination.
15. City ownership of Work/Rights in Data and Publications:
A. To the extent that CONTRACTOR creates any Work subject to the protections of the
Copyright Act (Title 17 U.S.C) in its performance of this Contract, CONTRACTOR agrees to
the following: The Work has been specially ordered and commissioned by CITY.
CONTRACTOR agrees that the Work is a “work made for hire” for copyright purposes, with
all copyrights in the Work owned by CITY. To the extent that the Work does not qualify as a
work made for hire under applicable law, and to the extent that the Work includes material
subject to copyright, CONTRACTOR hereby assigns to CITY, its successors and assigns,
all right, title and interest in and to the Work, including but not limited to, all patent, trade
secret, and other proprietary rights and all rights, title and interest in and to any inventions
and designs embodied in the Work or developed during the course of CONTRACTOR’S
creation of the Work. CONTRACTOR shall execute and deliver such instruments and take
such other action as may be required and requested by CITY to carry out the assignment
made pursuant to this section. Any documents, magnetically or optically encoded media, or
other materials created by CONTRACTOR pursuant to this Contract shall be owned by
CITY and subject to the terms of this sub-section. To the maximum extent permitted by law,
CONTRACTOR waives all moral rights in the Work. The rights granted hereby to CITY shall
survive the expiration or termination of this Contract
B. The CONTRACTOR shall be solely responsible for obtaining releases for the performance,
display, recreation, or use of copyrighted materials.
16. Public Disclosure
A. This Contract and documents provided to the CITY by CONTRACTOR hereunder are
deemed public records subject to disclosure under the Washington State Public Records
Act, Chapter 42.56 RCW (Public Records Act). Thus, the CITY may be required, upon
request, to disclose this Contract and documents related to it unless an exemption under
the Public Records Act or other laws applies. In the event CITY receives a request for such
disclosure, determines in its legal judgment that no applicable exemption to disclosure
applies, and CONTRACTOR has complied with the requirements of sub-section B herein,
CITY agrees to provide CONTRACTOR ten (10) days written notice of impending release.
Should legal action thereafter be initiated by CONTRACTOR to enjoin or otherwise prevent
such release, all expense of any such litigation shall be borne by CONTRACTOR, including
any damages, attorneys fees or costs awarded by reason of having opposed disclosure.
CITY shall not be liable for any release where notice was provided and CONTRACTOR
took no action to oppose the release of information. Notice of any proposed release of
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information pursuant to Chapter 42.56 RCW, shall be provided to CONTRACTOR
according to the “Notices” provision herein.
B. If CONTRACTOR provides the CITY with records that CONTRACTOR considers
confidential or proprietary, CONTRACTOR must mark all applicable pages of said record(s)
as “Confidential” or “Proprietary.” If CONTRACTOR fails to so mark record(s), then (1) the
CITY, upon request, may release said record(s) without the need to satisfy the
requirements of subsection A above; and (2) the CONTRACTOR expressly waives its right
to allege any kind of civil action or claim against the CITY pertaining to the release of said
record(s).
17. Duty of Confidentiality
A. CONTRACTOR acknowledges that unauthorized disclosure of information or
documentation concerning the Scope of Work hereunder may cause substantial economic
loss or harm to the CITY.
B. Except for disclosure of information and documents to CONTRACTOR’s employees,
agents, or subcontractors who have a substantial need to know such information in
connection with CONTRACTOR’s performance of obligations under this Contract, the
CONTRACTOR shall not without prior written authorization by the CITY allow the release,
dissemination, distribution, sharing, or other publication or disclosure of information or
documentation obtained, discovered, shared or produced pursuant to this Contract.
C. The CONTRACTOR shall inform its employees, agents, and subcontractors of the
confidentiality obligations under this Contract and instruct them so as to ensure such
obligations are met. If so requested by the CITY, the CONTRACTOR further agrees to
require all such individuals and entities performing services pursuant to this Contract to
execute a Confidentiality and Non-Disclosure Agreement in a form acceptable to CITY.
D. The CONTRACTOR shall not release any information or documentation concerning the
work under this Contract or any part thereof for marketing, advertising, or other commercial
activities or publication including, but not limited to, news releases or professional articles,
without the prior written approval of the CITY. Any and all news releases, professional
articles, marketing, advertising, publicity, or other commercial activities that describe or
discuss the Scope of Services shall be reviewed and approved by the CITY prior to
publication, disclosure and/or distribution. The CONTRACTOR may submit for review and
approval a generic abstract describing the component parts of the completed Scope of
Services (“Project Abstract”) . After receiving written approval of the Project Abstract from
the CITY, the CONTRACTOR may make minor insignificant changes to the Project Abstract
and use all or parts of the Project Abstract in proposals.
E. This Section shall survive for six (6) years after the termination or expiration of this
Contract.
F. CONTRACTOR shall ensure that the text of this Section is included in each subcontractor's
contract pertaining to the Scope of Services hereunder.
18. Dispute Resolution
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In the event of a dispute pertaining to this Contract, the parties agree to attempt to negotiate in
good faith an acceptable resolution. If a resolution cannot be negotiated, then the parties agree
to submit the dispute to voluntary non-binding mediation before pursuing other remedies. This
provision does not limit the CITY’S right to terminate authorized by this Contract.
19. Miscellaneous Provisions
A. Governing Law and Venue. Washington law shall govern the interpretation of this
Contract. Pierce County shall be the venue of any mediation, arbitration or litigation arising
out of this Contract.
B. Assignment. The CONTRACTOR shall not assign, subcontract, delegate, or transfer any
obligation, interest or claim to or under this Contract or for any of the compensation due
hereunder without the prior written consent of the CITY.
C. No Third Party Beneficiaries. This Contract shall be for the sole benefit of the parties
hereto, and nothing contained herein shall create a contractual relationship with, or create a
cause of action in favor of, a third party against either party hereto.
D. Waiver. A waiver or failure by either party to enforce any provision of this Contract shall not
be construed as a continuing waiver of such provisions, nor shall the same constitute a
waiver of any other provision of this Contract.
E. Severability and Survival. If any term, condition or provision of this Contract is declared
void or unenforceable or limited in its application or effect, such event shall not affect any
other provisions hereof and all other provisions shall remain fully enforceable. The
provisions of this Contract, which by their sense and context are reasonably intended to
survive the completion, expiration or cancellation of this Contract, shall survive termination
of this Contract.
F. Entire Agreement . This Contract and the attached Exhibits, as modified herein, contain the
entire agreement between the parties as to the services to be rendered hereunder. All
previous and contemporaneous agreements, representations or promises and conditions
relating to the subject matter of this Contract are superseded hereby. The Parties hereto
mutually acknowledge, understand and agree that the terms and conditions set forth herein
shall control and prevail over any conflicting terms and conditions stated in any attachments
hereto.
G. Modification. No modification or amendment of this Agreement shall be effective unless set
forth in writing and signed by the Parties.
H. Authority to enter into this Contract. The undersigned Contractor representative, by his/her
signature below, represents and warrants that he/she is duly authorized to execute this
legally binding Contract for and on behalf of Contractor.
IN WITNESS WHEREOF the parties hereto have accepted and executed this Contract as of the
day and year first written above.
CITY OF TACOMA
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Printed Name/Title Division Head or
Representative
Printed Name:
Title:
Printed Name/Title of additional
department/division representative, if
applicable

Address:

Director of Finance

Approved as to Form:

City/State/Zip
Tax ID:

Deputy/Assistant City Attorney

Approved:

Risk Manager
Attest:

City Clerk
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EXHIBIT “A”
SCOPE OF WORK
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EXHIBIT "B"
INVOICE
This form is intended to illustrate the information the City of Tacoma needs to process
Contract payments. The City of Tacoma prefers that CONTRACTOR use its own standard
business invoice forms so long as they include the following information. CONTRACTORS
who do not have a standard business invoice form may use this form as their invoice. Your
cooperation in providing the information we are requesting will ensure prompt processing
of your payments.
I HEREBY REQUEST PAYMENT FOR THE FOLLOWING ITEMIZED SERVICES AND/OR
PRODUCT DELIVERABLES:
Services (Describe):

Deliverables (Describe):
AS PER CONTRACT No.:

AMOUNT DUE :

I HEREBY CERTIFY THAT THIS BILL IS CORRECT AND JUST AND THAT PAYMENT FOR
THE SERVICES AND/OR DELIVERABLES IDENTIFIED HAS NOT BEEN RECEIVED.
BY:

DATE SIGNED:
SIGNATURE:

TITLE:
ORGANIZATION NAME:
FEDERAL TAX ID No. or SS No.:
TELEPHONE NUMBER:
PLEASE REMIT PAYMENT TO: (Name and Address of Contractor)
I Attest and Certify that all Services and/or Deliverables identified in this Invoice have been
performed and/or supplied.

Contract Administrator Signature
City Dept/Division:
Contact Name:
Phone:

253-

Fax:

253-
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Chapter 1.07
SMALL BUSINESS ENTERPRISE
Sections:
1.07.010
1.07.020
1.07.030
1.07.040
1.07.050
1.07.060
1.07.070
1.07.080
1.07.090
1.07.100
1.07.110
1.07.120
1.07.130
1.07.140

Policy and purpose.
Definitions.
Discrimination prohibited.
Program administration.
Certification.
Program requirements.
Evaluation of submittals.
Contract compliance.
Program monitoring.
Enforcement.
Remedies.
Unlawful acts.
Severability.
Sunset and review of program.

1.07.010

Policy and purpose.

It is the policy of the City of Tacoma that citizens be afforded an opportunity for full participation in our free enterprise
system and that historically underutilized business enterprises shall have an equitable opportunity to participate in the
performance of City contracts. The City finds that in its contracting for supplies, services and public works there has been
historical underutilization of small businesses located in certain geographically and economically disfavored locations and that
this underutilization has had a deleterious impact on the economic well-being of the City. The purpose of this chapter is to
remedy the effects of such underutilization through use of reasonably achievable goals to increase opportunities for
historically underutilized businesses to participate in City contracts. It is the goal of this chapter to facilitate a substantial
procurement, education, and mentorship program designed to promote equitable participation by historically underutilized
businesses in the provision of supplies, services, and public works to the City. It is not the purpose of this chapter to provide
any person or entity with any right, privilege, or claim, not shared by the public, generally, and this chapter shall not be
construed to do so. This chapter is adopted in accordance with Chapter 35.22 RCW and RCW 49.60.400.
(Ord. 27867 Ex. A; passed Dec. 15, 2009)

1.07.020

Definitions.

Terms used in this chapter shall have the following meanings unless defined elsewhere in the Tacoma Municipal Code
(“TMC”), or unless the context in which they are used clearly indicates a different meaning.
A. “Affidavit of Small Business Enterprise Certification” means the fully completed, signed, and notarized affidavit that must
be submitted with an application for SBE certification. Representations and certifications made by the applicant in this
Affidavit are made under penalty of perjury and will be used and relied upon by City to verify SBE eligibility and compliance
with SBE certification and documentation requirements.
B. “Base Bid” means a Bid for Public Works to be performed or Supplies or Services to be furnished under a City Contract,
including additives, alternates, deductives, excluding force accounts, and taxes collected separately pursuant to Washington
Administrative Code (“WAC”) 458-20-171.
C. “Bid” means an offer submitted by a Respondent to furnish Supplies, Services, and/or Public Works in conformity with the
Specifications and any other written terms and conditions included in a City request for such offer.
D. “Bidder” means an entity or individual who submits a Bid, Proposal or Quote. See also “Respondent.”
E. “City” means all Departments, Divisions and agencies of the City of Tacoma.
F. “Contract” means any type of legally binding agreement regardless of form or title that governs the terms and conditions for
procurement of Public Works and Improvements and/or Non-Public Works and Improvements Supplies and Services.
Contracts include the terms and conditions found in Specifications, Bidder or Respondent Submittals, and purchase orders
issued by the City. A “Contract” as used in this chapter shall include an agreement between the City and a non-profit entity to
perform construction-related services for Public Works. A “Contract” does not include: (1) awards made by the City with
federal/state grant or City general funds monies to a non-profit entity where the City offers assistance, guidance, or
supervision on a project or program, and the recipient of the grant awards uses the grant moneys to provide services to the
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community; (2) sales transactions where the City sells its personal or real property; (3) a loan transaction where the City is
acting as a debtor or a creditor; (4) lease, franchise; (5) agreements to use City real property (such as Licenses, Permits and
Easements) and, (6) banking and other financial or investment services.
G. “Contractor” means any Person that presents a Submittal to the City, enters into a Contract with the City, and/or performs
all or any part of a Contract awarded by the City, for the provision of Public Works, or Non-Public Works and Improvements,
Supplies or Services.
H. “Evaluated Bid” means a Bid that factors each Respondent’s Base Bid including any alternates, deductive and additives
selected by the City that will result in a weighed reduction based on that Respondent’s percentage of SBE participation, as
defined by formula set forth in this chapter or in the SBE Regulations adopted pursuant to this chapter.
I. “Goals” means the annual level of participation by SBEs in City Contracts as established in this chapter, the SBE
Regulations, or as necessary to comply with applicable federal and state nondiscrimination laws and regulations. Goals for
individual Contracts may be adjusted as provided for in this chapter and shall not be construed as a minimum for any
particular Contract or for any particular geographical area.
J. “SBE Certified Business” (or “SBEs”) means a business that meets the criteria set forth in Section 1.07.050 of this chapter
and has been certified as meeting that criteria by the Community and Economic Development Department-SBE Program
Coordinator.
K. “SBE Program Coordinator” means the individual appointed, from time to time, by the City’s Community and Economic
Development Director to administer the SBE Regulations.
L. “SBE Regulations” shall mean the written regulations and procedures adopted pursuant to this chapter for procurement of
Supplies, Services and Public Works.
M. “Lowest and Best Responsible Bidder” means the Bidder submitting the lowest Bid received that is within the range of
acceptable bids, that also has the ability to timely perform the Contract bid upon considering such factors as financial
resources, skills, quality of materials, past work record, and ability to comply with state, federal, and local requirements,
including those set forth in the SBE Regulations.
N. “Non-Public Works and Improvements” means all competitively solicited procurement of Supplies and/or Services by the
City not solicited as Public Works.
O. “Person” means individuals, companies, corporations, partnerships, associations, cooperatives, any other legally recognized
business entity, legal representative, trustee, or receivers.
P. “Proposal” means a written offer to furnish Supplies or Services in response to a Request for Proposals. This term may be
further defined in the Purchasing Policy Manual and/or in competitive solicitations issued by the City.
Q. “Public Works (or “Public Works and Improvements)” means all work, construction, alteration, repair, or improvement
other than ordinary maintenance, executed at the cost of the City, or that is by law a lien or charge on any property therein.
This term includes all Supplies, materials, tools, and equipment to be furnished in accordance with the Contract for such work,
construction, alteration, repair, or improvement.
R. “Quote” means a competitively solicited written offer to furnish Supplies or Services by a method of procurement that is
less formalized than a Bid or a Proposal. This term may be further defined in the Purchasing Policy Manual.
S. “Respondent” means any entity or Person, other than a City employee, that provides a Submittal in response to a request for
Bids, Request for Proposals, Request for Qualifications, request for quotes or other request for information, as such terms are
defined in Section 1.06.251 TMC. This term includes any such entity or Person whether designated as a supplier, seller,
vendor, proposer, Bidder, Contractor, consultant, merchant, or service provider that; (1) assumes a contractual responsibility
to the City for provision of Supplies, Services, and/or Public Works; (2) is recognized by its industry as a provider of such
Supplies, Services, and/or Public works; (3) has facilities similar to those commonly used by Persons engaged in the same or
similar business; and/or (4) distributes, delivers, sells, or services a product or performs a Commercially Useful Function.
T. “Services” means non-Public Works and Improvements services and includes professional services, personal services, and
purchased services, as such terms are defined in Section 1.06.251 TMC and/or the City’s Purchasing Policy Manual.
U. “Submittal” means Bids, Proposals, Quotes, qualifications or other information submitted in response to requests for Bids,
Requests for Proposals, Requests for Qualifications, requests for Quotations, or other City requests for information, as such
terms are defined in Section 1.06.251 TMC.
V. “Supplies” means materials, Supplies, and other products that are procured by the City through a competitive process for
either Public Works procurement or Non-Public Works and Improvements procurement unless an approved waiver has been
granted by the appropriate authority.
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(Ord. 28274 Ex. A; passed Dec. 16, 2014: Ord. 28141 Ex. A; passed Mar. 26, 2013: Ord. 27867 Ex. A; passed Dec. 15, 2009)

1.07.030

Discrimination prohibited.

A. No person that is engaged in the construction of public works for the City, engaged in the furnishing of laborers or
craftspeople for public works of the City, or is engaged for compensation in the provision of non-public works and
improvements supplies and/or services to the City, shall discriminate against any other person on the basis of race, religion,
color, national origin or ancestry, sex, gender identity, sexual orientation, age, marital status, familial status, or the presence of
any sensory, mental or physical disability in employment. Such discrimination includes the unfair treatment or denial of
normal privileges to a person as manifested in employment upgrades, demotions, transfers, layoffs, termination, rates of pay,
recruitment of employees, or advertisement for employment.
B. The violation of the terms of RCW 49.60 or Chapter 1.29 TMC by any person that is engaged in the construction of public
works for the City, is engaged in the furnishing of laborers or craftspeople for public works of the City, or is engaged for
compensation in the provision of non-public works and improvements supplies and/or services shall result in the rebuttable
presumption that the terms of this chapter have also been violated. Such violation may result in termination of any City
contract the violator may have with the City and/or the violator’s ineligibility for further City Contracts.
(Ord. 27867 Ex. A; passed Dec. 15, 2009)

1.07.040

Program administration.

A. The Community and Economic Development Director, or his or her designated SBE Program Coordinator, shall be
responsible for administering this chapter and obtaining compliance with respect to contracts entered into by the City and/or
its contractors. It shall be the duty of the Director to pursue the objectives of this chapter by conference, conciliation,
persuasion, investigation, or enforcement action, as may be necessary under the circumstances. The Director is authorized to
implement an administrative and compliance program to meet these responsibilities and objectives.
B. The Director is hereby authorized to adopt and to amend administrative rules and regulations known as the SBE
Regulations to properly implement and administer the provisions of this chapter. The SBE Regulations shall be in
conformance with City of Tacoma policies and state and federal laws and be designed to encourage achievement of the SBE
goals set forth herein. The SBE Regulations shall become effective following public notice and an opportunity to comment by
the public.
C. The SBE Regulations adopted pursuant to this section are for the administrative and procedural guidance of the officers and
employees of the City and are further expressions of the public policy of the City. The SBE Regulations, when adopted, shall
not confer an independent cause of action or claim for relief cognizable in the courts of the state of Washington or the United
States of America to any third parties, and such provisions shall not be used as the basis for a lawsuit in any court of
competent jurisdiction challenging the award of any contract by the City.
(Ord. 28141 Ex. A; passed Mar. 26, 2013: Ord. 28110 Ex. B; passed Dec. 4, 2012: Ord. 27867 Ex. A; passed Dec. 15, 2009)

1.07.050

Certification.

A. The SBE Program Coordinator shall approve a person as a SBE Certified Business if all of the following criteria are
satisfied:
1. Each person with an ownership interest in the company has a personal net worth of less than $1,320,000 excluding one
personal residence and the net worth of the business;
2. The company’s total gross receipts for any consecutive three year period within the last six years is not more than
$36,500,000 for public works companies and not more than $15,000,000 for non-public works and improvements companies;
3. The owner(s) of the company executes an Affidavit of Small Business Enterprise Certification and files it with the City
which states that all information submitted on the SBE application is accurate, that the business has sought or intends to do
business with the City and/or within the Pierce County area and has experienced or expects to experience difficulty competing
for such business due to financial limitations that impair its ability to compete against larger firms; and
4. The company can demonstrate that it also meets at least one of the following additional requirements:
a. The company’s business offices, or the personal residence of the owner, is located within a City of Tacoma designated
Renewal Community/Community Empowerment Zone, prior to designation as a SBE, or
b. The company’s business offices, or the personal residence of the owner, is located within the City of Tacoma for at least six
months prior to designation as a SBE; or
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c. The company’s business offices are located in a federally designated HUBZONE in Pierce County or any adjacent county
for at least 12 months prior to designation as a SBE; or
d. The company’s business offices are located in a federally designated HUBZONE in a County wherein the work will be
performed, or an adjacent county, for at least 12 months prior to designation as a SBE.
B. Application Process. The SBE Program Coordinator shall make the initial determination regarding certification or
recertification. Each SBE applicant shall provide the following documents; as such documents are more fully described in the
SBE Regulations, to the SBE Program Coordinator:
1. A completed Statement of Personal Net Worth form;
2. A completed, signed, and notarized Affidavit of Small Business Enterprise Certification that affirms compliance with the
certification and documentation requirements of this section;
3. List of equipment and vehicles used by the SBE;
4. Description of company structure and owners;
5. Such additional information as the SBE Program Coordinator or designee may require.
When another governmental entity has an equivalent SBE classification process the City may enter into an interlocal
cooperative agreement for mutual recognition of certifications.
C. Recertification. A SBE qualified business shall demonstrate annually to the satisfaction of the SBE Program Coordinator
that the following SBE qualifications are still in effect for such business:
1. That the company still meets all of the criteria set forth in subsection 1.07.050.A. TMC, and
2. That the company has maintained all applicable and necessary licenses in the intervening period, and
3. That the company demonstrates that the owner and/or designated employees have completed the minimum annual
continuing business education training requirements set forth in the SBE Regulations.
D. Appeals. The applicant may appeal any certification determination by the SBE Program Coordinator under this chapter to
the Director. The appeal must be made in writing and must set forth the specific reasons for the appeal. The Director shall
make a decision on the appeal request within a reasonable time, which decision shall be final unless further appeal is made to
the Hearing Examiner. In that event, the Hearing Examiner Rules of Procedure for Hearings, Chapter 1.23 TMC, shall be
applicable to that appeal proceeding.
(Ord. 28274 Ex. A; passed Dec. 16, 2014: Ord. 28147 Ex. A; passed May 7, 2013: Ord. 28141 Ex. A; passed Mar. 26, 2013:
Ord. 28110 Ex. B; passed Dec. 4, 2012: Ord. 27867 Ex. A; passed Dec. 15, 2009)

1.07.060

Program requirements.

A. Establishment of Annual SBE Goals. The SBE Regulations adopted pursuant to this chapter shall state reasonably
achievable cumulative annual goals for utilization of SBEs in the provision of supplies, services, and public works procured
by the City. Cumulative annual goals for the participation of SBEs in City contracts shall be based on the number of qualified
SBEs operating within Pierce County or in a county that is adjacent to Pierce County or in a HUBZone in a county where the
supplies, services and/or public works will be delivered or performed. The dollar value of all contracts awarded by the City to
SBEs in the procurement of supplies, services, and public works shall be counted toward the accomplishment of the applicable
SBE goal. The initial cumulative annual SBE goal for all public works, non-public works and improvements supplies and
services procured by the City of Tacoma is 22 percent.
B. Revision of Annual SBE Goals. SBE utilization goals for supplies, services, and public works shall be reviewed annually to
determine the total level of SBE participation reasonably attainable. If no certified SBEs are available to provide supplies,
services, and/or public works, the dollar value of such supplies, services, or public works shall be exempt from the calculation
of the cumulative annual goals set forth in the SBE Regulations. Proposed reduction of the cumulative annual SBE goals shall
be in accordance with the SBE Regulations.
C. Application of SBE Goals to Contracts. The SBE Program Coordinator shall consult with City departments/divisions to
establish the SBE goal for competitively solicited contracts of $25,000 and above, in accordance with this chapter and the
SBE Regulations. No SBE goal will be established if no certified SBEs are available to provide supplies, services and/or
public works.
D. Waivers. City departments/divisions or the SBE Program Coordinator may request to waive one or more of the
requirements of this chapter as they apply to a particular contract or contracts. Waivers may be granted in any one or more of
the following circumstances:
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1. Emergency: The supplies, services and/or public works must be provided with such immediacy that neither the City nor the
contractor can comply with the requirements herein. Such emergency and waiver must be documented by the
department/division awarding the contract.
2. Not Practicable: Compliance with the requirements of this chapter would impose an unwarranted economic burden or risk
to the City after consideration of existing budgetary approvals.
3. Sole source: The supplies, services, and/or public works are available from only one source, and subcontracting possibilities
do not reasonably exist as determined by the finance purchasing manager.
4. Government purchasing. The City is a party to or included in a federal, state or inter-local government purchasing
agreement as approved by the finance purchasing manager.
5. Lack of SBEs: An insufficient number of qualified SBE contractors exist to create SBE utilization opportunities.
6. Best interests of the City: Waiver of SBE goals is in the best interests of the City due to unforeseen circumstances, provided
that said circumstances are set forth in writing by the requestor.
E. Review of Waivers. A waiver determination by the finance purchasing manager may be reviewed by the Board of Contracts
and Awards (C&A Board). The C&A Board may also review a request to reduce or waive the SBE utilization goals based on
Not Practicable or Best Interests of the City circumstances. The C&A Board shall determine whether compliance with such
goals would impose unwarranted economic burden on, or risk to, the City of Tacoma as compared with the degree to which
the purposes and policies of this chapter would be furthered by requiring compliance. If the determination of the C&A Board
does not resolve the matter, a final determination shall be made by the City Council or Public Utility Board, as the case may
be.
(Ord. 28141 Ex. A; passed Mar. 26, 2013: Ord. 27867 Ex. A; passed Dec. 15, 2009)

1.07.070

Evaluation of submittals.

A. All submittals for a supplies, services, or public works and improvements contract valued at $25,000 or more shall be
evaluated for attainment of the SBE goal established for that contract in accordance with this chapter and the SBE
Regulations.
B. The determination of SBE usage and the calculation of SBE goal attainment per this section shall include the following
considerations:
1. General. The dollar value of the contract awarded by the City to a SBE in the procurement of supplies, services, or public
works shall be counted toward achievement of the SBE goal.
2. Supplies. A public works and improvements contractor may receive credit toward attainment of the SBE goal for
expenditures for supplies obtained from a SBE; provided such SBE assumes the actual and contractual responsibility for
delivering the supplies with its resources. The contractor may also receive credit toward attainment of the SBE goal for the
amount of the commission paid to a SBE resulting from a supplies contract with the City; provided the SBE performs a
commercially useful function in the process.
3. Services and Public Works subcontracts. Any bid by a certified SBE or a bidder that utilizes a certified SBE shall receive
credit toward SBE goal attainment based on the percentage of SBE usage demonstrated in the bid. A contractor that utilizes a
SBE-certified subcontractor to provide services or public works shall receive a credit toward the contractor’s attainment of the
SBE goal based on the value of the subcontract with that SBE.
4. Brokers, Fronts, or Similar Pass-Through Arrangements. SBEs acting as brokers, fronts, or similar pass-through
arrangements (as such terms are defined in the SBE Regulations) shall not count toward SBE goal attainment unless the
activity reflects normal industry practices and the broker performs a commercially useful function.
C. Evaluation of competitively solicited submittals for public works and improvements and for services when a SBE
utilization goal has been established for the contract to be awarded shall be as follows:
1. When contract award is based on price. The lowest priced bid submitted by a responsive and responsible bidder will be
reviewed to determine if it meets the SBE goal. Such low bid shall be determined to meet the SBE goal if the bidder is a
certified SBE.
a. If the low bidder meets the SBE goal, the bid shall be presumed the lowest and best responsible bid for contract award.
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b. If the lowest priced bid does not meet the SBE goal, but the bid of any other responsive and responsible bidder does, and
such other bid(s) is or are priced within five percent of the lowest bid, then the following formula shall be applied to each such
other bid:
(Base Bid)

SBE Usage
Percentages
SBE Goal
Percentages

X (.05 X Low Base Bid)

= Evaluated Bid

c. The lowest evaluated bid after applying said evaluation formula shall be presumed the lowest and best responsible bid for
contract award.
d. In no event shall a bidder’s evaluated bid price be adjusted more than 5 percent from its base bid price for purposes of
contract award.
2. When contract award is based on qualifications or other performance criteria in addition to price. Solicitations shall utilize a
scoring system that promotes participation by certified SBEs. Submittals by respondents determined to be qualified may be
further evaluated based on price using the formula applicable to price based contract awards above. The SBE Regulations may
establish further requirements and procedures for final selection and contract award, including:
a. Evaluation of solicitations for Architectural and Engineering (A&E) services;
b. Evaluation and selection of submittals in response to requests for proposals; and
c. Selection of contractors from pre-qualified roster(s).
D. Evaluation of competitively solicited submittals for supplies when no SBE utilization goal has been established for the
contract to be awarded shall encourage SBE participation as follows:
1. A submittal from a responsive certified SBE that is priced within five percent of the otherwise lowest responsive bid shall
be recommended for award. Otherwise, the lowest responsive bidder shall be recommended for contract award.
E. The SBE Regulations may establish further SBE goal evaluation requirements and procedures for award of contracts
between $5,000 and $25,000.00 and for non-competitively solicited contracts. City departments/divisions shall use due
diligence to encourage and obtain SBE participation for supplies, services, and public works contracts under $5,000.
(Ord. 28141 Ex. A; passed Mar. 26, 2013: Ord. 27867 Ex. A; passed Dec. 15, 2009)

1.07.080

Contract compliance.

A. The contractor awarded a contract based on SBE participation shall, during the term of the contract, comply with the SBE
goal established in said contract. To ensure compliance with this requirement following contract award, the following
provisions apply:
1. Any substitutions for or failure to utilize SBEs projected to be used must be approved in advance by the SBE Program
Coordinator. Substitution of one SBE with another shall be allowed where there has been a refusal to execute necessary
agreements by the original SBE, a default on agreements previously made or other reasonable excuse; provided that the
substitution does not increase the dollar amount of the bid.
2. Where it is shown that no other SBE is available as a substitute and that failure to secure participation by the SBE identified
in the solicitation is not the fault of the respondent, substitution with a non-SBE shall be allowed; provided, that, the
substitution does not increase the dollar amount of the bid.
3. If the SBE Program Coordinator determines that the contractor has not reasonably and actively pursued the use of
replacement SBE(s), such contractor shall be deemed to be in non-compliance.
B. Record Keeping. All contracts shall require contractors to maintain relevant records and information necessary to document
compliance with this chapter and the contractor's utilization of SBEs, and shall include the right of the City to inspect such
records.
(Ord. 28141 Ex. A; passed Mar. 26, 2013: Ord. 27867 Ex. A; passed Dec. 15, 2009)

1.07.090

Program monitoring.

A. The SBE Program Coordinator shall monitor compliance with all provisions of this chapter and the SBE Regulations. The
SBE Program Coordinator shall establish procedures to collect data and monitor the effect of the provisions of this chapter to
assure, insofar as is practical, that the remedies set forth herein do not disproportionately favor one or more racial, gender,
ethnic, or other protected groups, and that the remedies do not remain in effect beyond the point that they are required to
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eliminate the effects of under utilization in City contracting. The SBE Program Coordinator shall have the authority to obtain
from City departments/divisions, respondents, and contractors such relevant records, documents, and other information as is
reasonably necessary to determine compliance.
B. The SBE Program Coordinator shall submit an annual report to the Community and Economic Development Director,
Director of Utilities, and the City Manager detailing performance of the program. The report shall document SBE utilization
levels, waivers, proposed modifications to the program, and such other matters as may be specified in the SBE Regulations.
(Ord. 28141 Ex. A; passed Mar. 26, 2013: Ord. 28110 Ex. B; passed Dec. 4, 2012: Ord. 27867 Ex. A; passed Dec. 15, 2009)

1.07.100

Enforcement.

The Director, or his or her designee, may investigate the employment practices of contractors to determine whether or not the
requirements of this chapter have been violated. Such investigation shall be conducted in accordance with the procedures
established in the SBE Regulations.
(Ord. 28141 Ex. A; passed Mar. 26, 2013: Ord. 28110 Ex. B; passed Dec. 4, 2012: Ord. 27867 Ex. A; passed Dec. 15, 2009)

1.07.110

Remedies.

A. Upon receipt of a determination of contractor violation by the SBE Program Coordinator, the City Manager or Director of
Utilities, as appropriate, may take the following actions, singly or together, as appropriate:
1. Forfeit the contractor’s bid bond and/or performance bond;
2. Publish notice of the contractor’s noncompliance;
3. Cancel, terminate, or suspend the contractor’s contract, or portion thereof;
4. Withhold funds due contractor until compliance is achieved; and/or
5. Recommend appropriate action including, but not limited to, disqualification of eligibility for future contract awards by the
City (debarment) per Section 1.06.279 TMC;
B. Prior to exercise of any of the foregoing remedies, the City shall provide written notice to the contractor specifying the
violation and the City’s intent to exercise such remedy or remedies. The notice shall provide that each specified remedy
becomes effective within ten business days of receipt unless the contractor appeals said action to the Hearing Examiner
pursuant to Chapter 1.23 TMC.
C. When non-compliance with this chapter or the SBE Regulations has occurred, the SBE Program Coordinator and the
department/division responsible for enforcement of the contract may allow continuation of the contract upon the contractor’s
development of a plan for compliance acceptable to the Director.
(Ord. 28141 Ex. A; passed Mar. 26, 2013: Ord. 28110 Ex. B; passed Dec. 4, 2012: Ord. 27867 Ex. A; passed Dec. 15, 2009)

1.07.120

Unlawful acts.

It shall be unlawful for any Person to willfully prevent or attempt to prevent, by intimidation, threats, coercion, or otherwise,
any Person from complying with the provisions of this chapter.
(Ord. 27867 Ex. A; passed Dec. 15, 2009)

1.07.130

Severability.

If any section of this chapter or its application to any Person or circumstance is held invalid by a court of competent
jurisdiction, then the remaining sections of this chapter, or the application of the provisions to other Persons or circumstances,
shall not be affected.
(Ord. 27867 Ex. A; passed Dec. 15, 2009)

1.07.140

Sunset and review of program.

This chapter shall be in effect through and until December 31, 2019, unless the City Council shall determine at an earlier date
that the requirements of this chapter are no longer necessary. If this chapter has not been repealed by July 1, 2019, the City
Council shall determine by the end of that year whether substantial effects or lack of opportunity of SBEs remain true in the
relevant market and whether, and for how long, some or all of the requirements of this chapter should remain in effect.
(Ord. 28274 Ex. A; passed Dec. 16, 2014: Ord. 28141 Ex. A; passed Mar. 26, 2013: Ord. 27867 Ex. A; passed Dec. 15, 2009)
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