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Archaeological Investigations Northwest, Inc.

3510 N.E. 12274 Ave. e Portland, Oregon 97230 Vancouver Phone (360) 696-7473
Phone (503) 761-6605 e Fax (503) 761-6620 E-mail: ainw@ainw.com
Web: www.ainw.com

August 20, 2013
Richard Bellon, THPO
Confederated Tribes of the Chehalis Indian Reservation
P.O. Box 536
Oakville WA 98568

Re: Tesoro Savage Vancouver Energy Distribution Terminal Project
Vancouver, Washington
Cultural Resource Information Request

Dear Mr. Bellon:

| am writing to provide you with information and a request to initiate coordination regarding the
Tesoro Savage Vancouver Energy Distribution Terminal that is proposed to be located at the Port of
Vancouver (Port) in Vancouver, Washington (Figures 1 and 2, attached). The proposed facility will
receive crude oil by freight rail, temporarily store it on site, and pipe it to marine vessels for shipment via
the Columbia River.

The proposed project is subject to the jurisdiction of the Washington State Energy Facility Site
Evaluation Council (EFSEC) since the project is expected to ship over 50,000 barrels of crude oil per day
over marine waters. In support of the application to EFSEC, AINW is preparing an analysis of potential
impacts to cultural resources in accordance with applicable state statutes and regulations. For purposes
of the EFSEC application, the proposed study area will be the area where construction impacts may
occur at the Port, as illustrated in the attached figures.

The project may also require approval from the U.S. Army Corps of Engineers (USACE) for
potential in-water work on the existing Port Berths 13 and 14 which will be used to support the marine
activities related to the project. For purposes of supporting review by the USACE, a separate cultural
resources study meeting the requirements of Section 106 of the National Historic Preservation Act of
1966 (as amended) and its implementing regulations, 36 CFR 800, will be prepared. The standards of
the Washington State Department of Archaeology and Historic Preservation will be followed, and the
cultural resource study will be directed by AINW staff who have met the professional qualifications of the
Secretary of the Interior's Standards and Guidelines for Archaeology and Historic Preservation. Based on
the currently proposed project impacts, my review of previous studies indicate that nearly the entire study
area has been previously surveyed for archaeological resources (Figure 3, attached) and none have been
identified within the study area; from 1.2 to 6 meters (4 to 20 feet) of dredge fill deposits cover most of
the APE and the small portions not previously surveyed are paved and are on the filled area.

The applicant is very interested to learn whether you have information regarding properties,
features, or materials within the study area that may be of concern to the Chehalis Tribes so that these
concerns can be addressed in the cultural resources review included in the application to EFSEC. If you
have information regarding cultural resources, please feel free to contact me at 503-761-6605. For
information about the project’s proposed facilities, you may contact me or contact the environmental
planner for the project, Irina Makarow of BergerABAM, at 206-431-2373. Feel free to reply by letter,
email, or telephone. You may email me at jo@ainw.com, or if you prefer, you may email Ms. Makarow at
Irina.Makarow@abam.com. Thank you very much for your time and consideration.

Sincerely,

S gt
C 5 ( M
Jo Reese, M.A., R.P.A.
VP/Senior Archaeologist
Encl.
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Figure 1. The Tesoro Savage Vancouver Energy Distribution Terminal project at the
Port of Vancouver, Washington.
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Figure 2. The Tesoro Savage Vancouver Energy Distribution Terminal study area includes rail unloading, administrative and
support buildings at Terminal 5, storage tanks and control room at Parcel 1A, several transfer pipelines, and a marine
terminal that includes a control room, dock improvements, and ship loading at Berth 13 and Berth 14.
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Cogentrix Power's Proposed Gas-Fired Turbine Electric Generation Facility - Thomas 1995

Clark County Jail Work Center - Moore et al. 1995; Ellis and Mills 1998

ALCOA Remediation Project - Becker and Roulette 2003

ALCOA Vancouver Sediment Remediation Project - Zehendner and Fagan 2008

Port of Vancouver Terminal 4 Improvements Project - Reese 2009a

Port of Vancouver's Terminal 4 Pond Reconstruction Project - Reese 2009b

West Vancouver Fright Access Project - Hetzel et al. 2009

Port of Vancouver' Alcoa/Evergreen Development Project - Fagan and Zehendner 2009

Port of Vancouver Terminal 5 Bulk Potash Project - Chapman and Blaser 2010
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Figure 3. Previous cultural resource studies within and surrounding the study area.




Archaeological Investigations Northwest, Inc.

3510 N.E. 12274 Ave. e Portland, Oregon 97230 Vancouver Phone (360) 696-7473
Phone (503) 761-6605 e Fax (503) 761-6620 E-mail: ainw@ainw.com
Web: www.ainw.com

August 20, 2013
Ray Gardner, Chairman
Chinook Tribe
P.O. Box 368
Bay Center WA 98527

Re: Tesoro Savage Vancouver Energy Distribution Terminal Project
Vancouver, Washington
Cultural Resource Information Request

To The Honorable Ray Gardner:

| am writing to provide you with information and a request to initiate coordination regarding the
Tesoro Savage Vancouver Energy Distribution Terminal that is proposed to be located at the Port of
Vancouver (Port) in Vancouver, Washington (Figures 1 and 2, attached). The proposed facility will
receive crude oil by freight rail, temporarily store it on site, and pipe it to marine vessels for shipment via
the Columbia River.

The proposed project is subject to the jurisdiction of the Washington State Energy Facility Site
Evaluation Council (EFSEC) since the project is expected to ship over 50,000 barrels of crude oil per day
over marine waters. In support of the application to EFSEC, AINW is preparing an analysis of potential
impacts to cultural resources in accordance with applicable state statutes and regulations. For purposes
of the EFSEC application, the proposed study area will be the area where construction impacts may
occur at the Port, as illustrated in the attached figures.

The project may also require approval from the U.S. Army Corps of Engineers (USACE) for
potential in-water work on the existing Port Berths 13 and 14 which will be used to support the marine
activities related to the project. For purposes of supporting review by the USACE, a separate cultural
resources study meeting the requirements of Section 106 of the National Historic Preservation Act of
1966 (as amended) and its implementing regulations, 36 CFR 800, will be prepared. The standards of
the Washington State Department of Archaeology and Historic Preservation will be followed, and the
cultural resource study will be directed by AINW staff who have met the professional qualifications of the
Secretary of the Interior's Standards and Guidelines for Archaeology and Historic Preservation. Based on
the currently proposed project impacts, my review of previous studies indicate that nearly the entire study
area has been previously surveyed for archaeological resources (Figure 3, attached) and none have been
identified within the study area; from 1.2 to 6 meters (4 to 20 feet) of dredge fill deposits cover most of
the APE and the small portions not previously surveyed are paved and are on the filled area.

The applicant is very interested to learn whether you have information regarding properties,
features, or materials within the study area that may be of concern to the Chinook Tribe so that these
concerns can be addressed in the cultural resources review included in the application to EFSEC. If you
have information regarding cultural resources, please feel free to contact me at 503-761-6605. For
information about the project’s proposed facilities, you may contact me or contact the environmental
planner for the project, Irina Makarow of BergerABAM, at 206-431-2373. Feel free to reply by letter,
email, or telephone. You may email me at jo@ainw.com, or if you prefer, you may email Ms. Makarow at
Irina.Makarow@abam.com. Thank you very much for your time and consideration.

Sincerely,

S gt
C 5 ( M
Jo Reese, M.A., R.P.A.
VP/Senior Archaeologist
Encl.
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Figure 1. The Tesoro Savage Vancouver Energy Distribution Terminal project at the
Port of Vancouver, Washington.
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Figure 2. The Tesoro Savage Vancouver Energy Distribution Terminal study area includes rail unloading, administrative and
support buildings at Terminal 5, storage tanks and control room at Parcel 1A, several transfer pipelines, and a marine
terminal that includes a control room, dock improvements, and ship loading at Berth 13 and Berth 14.
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Figure 3. Previous cultural resource studies within and surrounding the study area.




Archaeological Investigations Northwest, Inc.

3510 N.E. 12274 Ave. e Portland, Oregon 97230 Vancouver Phone (360) 696-7473
Phone (503) 761-6605 e Fax (503) 761-6620 E-mail: ainw@ainw.com
Web: www.ainw.com

August 20, 2013
Tony Johnson, Cultural Chair
Chinook Tribe
P.O. Box 368
Bay Center WA 98527

Re: Tesoro Savage Vancouver Energy Distribution Terminal Project
Vancouver, Washington
Cultural Resource Information Request

Dear Mr. Johnson:

| am writing to provide you with information and a request to initiate coordination regarding the
Tesoro Savage Vancouver Energy Distribution Terminal that is proposed to be located at the Port of
Vancouver (Port) in Vancouver, Washington (Figures 1 and 2, attached). The proposed facility will
receive crude oil by freight rail, temporarily store it on site, and pipe it to marine vessels for shipment via
the Columbia River.

The proposed project is subject to the jurisdiction of the Washington State Energy Facility Site
Evaluation Council (EFSEC) since the project is expected to ship over 50,000 barrels of crude oil per day
over marine waters. In support of the application to EFSEC, AINW is preparing an analysis of potential
impacts to cultural resources in accordance with applicable state statutes and regulations. For purposes
of the EFSEC application, the proposed study area will be the area where construction impacts may
occur at the Port, as illustrated in the attached figures.

The project may also require approval from the U.S. Army Corps of Engineers (USACE) for
potential in-water work on the existing Port Berths 13 and 14 which will be used to support the marine
activities related to the project. For purposes of supporting review by the USACE, a separate cultural
resources study meeting the requirements of Section 106 of the National Historic Preservation Act of
1966 (as amended) and its implementing regulations, 36 CFR 800, will be prepared. The standards of
the Washington State Department of Archaeology and Historic Preservation will be followed, and the
cultural resource study will be directed by AINW staff who have met the professional qualifications of the
Secretary of the Interior's Standards and Guidelines for Archaeology and Historic Preservation. Based on
the currently proposed project impacts, my review of previous studies indicate that nearly the entire study
area has been previously surveyed for archaeological resources (Figure 3, attached) and none have been
identified within the study area; from 1.2 to 6 meters (4 to 20 feet) of dredge fill deposits cover most of
the APE and the small portions not previously surveyed are paved and are on the filled area.

The applicant is very interested to learn whether you have information regarding properties,
features, or materials within the study area that may be of concern to the Chinook Tribe so that these
concerns can be addressed in the cultural resources review included in the application to EFSEC. If you
have information regarding cultural resources, please feel free to contact me at 503-761-6605. For
information about the project’s proposed facilities, you may contact me or contact the environmental
planner for the project, Irina Makarow of BergerABAM, at 206-431-2373. Feel free to reply by letter,
email, or telephone. You may email me at jo@ainw.com, or if you prefer, you may email Ms. Makarow at
Irina.Makarow@abam.com. Thank you very much for your time and consideration.

Sincerely,

S gt
C 5 ( M
Jo Reese, M.A., R.P.A.
VP/Senior Archaeologist
Encl.
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Figure 1. The Tesoro Savage Vancouver Energy Distribution Terminal project at the
Port of Vancouver, Washington.
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Figure 2. The Tesoro Savage Vancouver Energy Distribution Terminal study area includes rail unloading, administrative and
support buildings at Terminal 5, storage tanks and control room at Parcel 1A, several transfer pipelines, and a marine
terminal that includes a control room, dock improvements, and ship loading at Berth 13 and Berth 14.
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ALCOA Remediation Project - Becker and Roulette 2003
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Figure 3. Previous cultural resource studies within and surrounding the study area.




Archaeological Investigations Northwest, Inc.

3510 N.E. 12274 Ave. e Portland, Oregon 97230 Vancouver Phone (360) 696-7473
Phone (503) 761-6605 e Fax (503) 761-6620 E-mail: ainw@ainw.com
Web: www.ainw.com

August 20, 2013
Eirik Thorsgard, MAIS, THPO
Confederated Tribes of the Grand Ronde Community of Oregon
P.O. Box 38
Grand Ronde OR 97347

Re: Tesoro Savage Vancouver Energy Distribution Terminal Project
Vancouver, Washington
Cultural Resource Information Request

Dear Mr. Thorsgard:

| am writing to provide you with information and a request to initiate coordination regarding the
Tesoro Savage Vancouver Energy Distribution Terminal that is proposed to be located at the Port of
Vancouver (Port) in Vancouver, Washington (Figures 1 and 2, attached). The proposed facility will
receive crude oil by freight rail, temporarily store it on site, and pipe it to marine vessels for shipment via
the Columbia River.

The proposed project is subject to the jurisdiction of the Washington State Energy Facility Site
Evaluation Council (EFSEC) since the project is expected to ship over 50,000 barrels of crude oil per day
over marine waters. In support of the application to EFSEC, AINW is preparing an analysis of potential
impacts to cultural resources in accordance with applicable state statutes and regulations. For purposes
of the EFSEC application, the proposed study area will be the area where construction impacts may
occur at the Port, as illustrated in the attached figures.

The project may also require approval from the U.S. Army Corps of Engineers (USACE) for
potential in-water work on the existing Port Berths 13 and 14 which will be used to support the marine
activities related to the project. For purposes of supporting review by the USACE, a separate cultural
resources study meeting the requirements of Section 106 of the National Historic Preservation Act of
1966 (as amended) and its implementing regulations, 36 CFR 800, will be prepared. The standards of
the Washington State Department of Archaeology and Historic Preservation will be followed, and the
cultural resource study will be directed by AINW staff who have met the professional qualifications of the
Secretary of the Interior's Standards and Guidelines for Archaeology and Historic Preservation. Based on
the currently proposed project impacts, my review of previous studies indicate that nearly the entire study
area has been previously surveyed for archaeological resources (Figure 3, attached) and none have been
identified within the study area; from 1.2 to 6 meters (4 to 20 feet) of dredge fill deposits cover most of
the APE and the small portions not previously surveyed are paved and are on the filled area.

The applicant is very interested to learn whether you have information regarding properties,
features, or materials within the study area that may be of concern to the Grand Ronde Tribes so that
these concerns can be addressed in the cultural resources review included in the application to EFSEC.
If you have information regarding cultural resources, please feel free to contact me at 503-761-6605. For
information about the project’s proposed facilities, you may contact me or contact the environmental
planner for the project, Irina Makarow of BergerABAM, at 206-431-2373. Feel free to reply by letter,
email, or telephone. You may email me at jo@ainw.com, or if you prefer, you may email Ms. Makarow at
Irina.Makarow@abam.com. Thank you very much for your time and consideration.

Sincerely,

S gt
C 5 ( M
Jo Reese, M.A., R.P.A.
VP/Senior Archaeologist
Encl.
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Figure 1. The Tesoro Savage Vancouver Energy Distribution Terminal project at the
Port of Vancouver, Washington.




[

Unloading and Office/

Terminal 5

Parcel 1A
Storage

Transfer Pipelines

NW Harborside Drive

Marine Terminal

Columbia River

Berth 14 U
/YQ%O/
S
/67@0’/1/
e
Berth 13
Legend 0 0.5
. km
I:I Study Area B B B i
Source: Esri, DigitalGlobe, Gec 0.5

IGN, IGP, swisstopo, and the Gis user Cunuiy

Figure 2. The Tesoro Savage Vancouver Energy Distribution Terminal study area includes rail unloading, administrative and
support buildings at Terminal 5, storage tanks and control room at Parcel 1A, several transfer pipelines, and a marine
terminal that includes a control room, dock improvements, and ship loading at Berth 13 and Berth 14.
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Figure 3. Previous cultural resource studies within and surrounding the study area.




Archaeological Investigations Northwest, Inc.

3510 N.E. 12274 Ave. e Portland, Oregon 97230 Vancouver Phone (360) 696-7473
Phone (503) 761-6605 e Fax (503) 761-6620 E-mail: ainw@ainw.com
Web: www.ainw.com

August 20, 2013
Johnson Meninick, Cultural Resource Program
Yakama Indian Nation
P.O. Box 151
Toppenish WA 98948

Re: Tesoro Savage Vancouver Energy Distribution Terminal Project
Vancouver, Washington
Cultural Resource Information Request

Dear Mr. Meninick:

| am writing to provide you with information and a request to initiate coordination regarding the
Tesoro Savage Vancouver Energy Distribution Terminal that is proposed to be located at the Port of
Vancouver (Port) in Vancouver, Washington (Figures 1 and 2, attached). The proposed facility will
receive crude oil by freight rail, temporarily store it on site, and pipe it to marine vessels for shipment via
the Columbia River.

The proposed project is subject to the jurisdiction of the Washington State Energy Facility Site
Evaluation Council (EFSEC) since the project is expected to ship over 50,000 barrels of crude oil per day
over marine waters. In support of the application to EFSEC, AINW is preparing an analysis of potential
impacts to cultural resources in accordance with applicable state statutes and regulations. For purposes
of the EFSEC application, the proposed study area will be the area where construction impacts may
occur at the Port, as illustrated in the attached figures.

The project may also require approval from the U.S. Army Corps of Engineers (USACE) for
potential in-water work on the existing Port Berths 13 and 14 which will be used to support the marine
activities related to the project. For purposes of supporting review by the USACE, a separate cultural
resources study meeting the requirements of Section 106 of the National Historic Preservation Act of
1966 (as amended) and its implementing regulations, 36 CFR 800, will be prepared. The standards of
the Washington State Department of Archaeology and Historic Preservation will be followed, and the
cultural resource study will be directed by AINW staff who have met the professional qualifications of the
Secretary of the Interior's Standards and Guidelines for Archaeology and Historic Preservation. Based on
the currently proposed project impacts, my review of previous studies indicate that nearly the entire study
area has been previously surveyed for archaeological resources (Figure 3, attached) and none have been
identified within the study area; from 1.2 to 6 meters (4 to 20 feet) of dredge fill deposits cover most of
the APE and the small portions not previously surveyed are paved and are on the filled area.

The applicant is very interested to learn whether you have information regarding properties,
features, or materials within the study area that may be of concern to the Yakama Indian Nation so that
these concerns can be addressed in the cultural resources review included in the application to EFSEC.
If you have information regarding cultural resources, please feel free to contact me at 503-761-6605. For
information about the project’s proposed facilities, you may contact me or contact the environmental
planner for the project, Irina Makarow of BergerABAM, at 206-431-2373. Feel free to reply by letter,
email, or telephone. You may email me at jo@ainw.com, or if you prefer, you may email Ms. Makarow at
Irina.Makarow@abam.com. Thank you very much for your time and consideration.

Sincerely,

S gt
C 5 ( M
Jo Reese, M.A., R.P.A.
VP/Senior Archaeologist
Encl.
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Figure 1. The Tesoro Savage Vancouver Energy Distribution Terminal project at the
Port of Vancouver, Washington.
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Figure 2. The Tesoro Savage Vancouver Energy Distribution Terminal study area includes rail unloading, administrative and
support buildings at Terminal 5, storage tanks and control room at Parcel 1A, several transfer pipelines, and a marine
terminal that includes a control room, dock improvements, and ship loading at Berth 13 and Berth 14.
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Figure 3. Previous cultural resource studies within and surrounding the study area.




Archaeological Investigations Northwest, Inc.

3510 N.E. 12274 Ave. e Portland, Oregon 97230 Vancouver Phone (360) 696-7473
Phone (503) 761-6605 e Fax (503) 761-6620 E-mail: ainw@ainw.com
Web: www.ainw.com

August 20, 2013
Kate Valdez, THPO
Yakama Indian Nation
P.O. Box 151
Toppenish WA 98948

Re: Tesoro Savage Vancouver Energy Distribution Terminal Project
Vancouver, Washington
Cultural Resource Information Request

Dear Ms. Valdez:

| am writing to provide you with information and a request to initiate coordination regarding the
Tesoro Savage Vancouver Energy Distribution Terminal that is proposed to be located at the Port of
Vancouver (Port) in Vancouver, Washington (Figures 1 and 2, attached). The proposed facility will
receive crude oil by freight rail, temporarily store it on site, and pipe it to marine vessels for shipment via
the Columbia River.

The proposed project is subject to the jurisdiction of the Washington State Energy Facility Site
Evaluation Council (EFSEC) since the project is expected to ship over 50,000 barrels of crude oil per day
over marine waters. In support of the application to EFSEC, AINW is preparing an analysis of potential
impacts to cultural resources in accordance with applicable state statutes and regulations. For purposes
of the EFSEC application, the proposed study area will be the area where construction impacts may
occur at the Port, as illustrated in the attached figures.

The project may also require approval from the U.S. Army Corps of Engineers (USACE) for
potential in-water work on the existing Port Berths 13 and 14 which will be used to support the marine
activities related to the project. For purposes of supporting review by the USACE, a separate cultural
resources study meeting the requirements of Section 106 of the National Historic Preservation Act of
1966 (as amended) and its implementing regulations, 36 CFR 800, will be prepared. The standards of
the Washington State Department of Archaeology and Historic Preservation will be followed, and the
cultural resource study will be directed by AINW staff who have met the professional qualifications of the
Secretary of the Interior's Standards and Guidelines for Archaeology and Historic Preservation. Based on
the currently proposed project impacts, my review of previous studies indicate that nearly the entire study
area has been previously surveyed for archaeological resources (Figure 3, attached) and none have been
identified within the study area; from 1.2 to 6 meters (4 to 20 feet) of dredge fill deposits cover most of
the APE and the small portions not previously surveyed are paved and are on the filled area.

The applicant is very interested to learn whether you have information regarding properties,
features, or materials within the study area that may be of concern to the Yakama Indian Nation so that
these concerns can be addressed in the cultural resources review included in the application to EFSEC.
If you have information regarding cultural resources, please feel free to contact me at 503-761-6605. For
information about the project’s proposed facilities, you may contact me or contact the environmental
planner for the project, Irina Makarow of BergerABAM, at 206-431-2373. Feel free to reply by letter,
email, or telephone. You may email me at jo@ainw.com, or if you prefer, you may email Ms. Makarow at
Irina.Makarow@abam.com. Thank you very much for your time and consideration.

Sincerely,

S gt
C 5 ( M
Jo Reese, M.A., R.P.A.
VP/Senior Archaeologist
Encl.
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Figure 1. The Tesoro Savage Vancouver Energy Distribution Terminal project at the
Port of Vancouver, Washington.
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Figure 2. The Tesoro Savage Vancouver Energy Distribution Terminal study area includes rail unloading, administrative and
support buildings at Terminal 5, storage tanks and control room at Parcel 1A, several transfer pipelines, and a marine
terminal that includes a control room, dock improvements, and ship loading at Berth 13 and Berth 14.
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Figure 3. Previous cultural resource studies within and surrounding the study area.
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Memorandum

Date: August 22,2013

Subject: Northwest Region Contingency Planning Overview
From: Irina Makarow, BergerABAM

To: David Corpron, Kelly Flint, Savage

Route to:  Job No. A13.0267.00

INTRODUCTION

The purpose of the following discussion is to provide an overview of the regulatory framework
designed to guide the response of the nation and the region to a spill. The summary below is
based on publicly available information regarding the federal regulatory context for
contingency planning, the Northwest Area Contingency Plan (NWACP),! and the Lower
Columbia River Geographic Response Plan.?

The first National Oil and Hazardous Substances Pollution Contingency Plan (referred to as the
National Contingency Plan or NCP) was developed and published in 1968 when U.S. officials
developed a coordinated approach to cope with potential spills in U.S. waters. The 1968 plan
provided the first comprehensive system of accident reporting, spill containment, and cleanup,
and established a response headquarters, a national reaction team, and regional reaction teams
(precursors to the current National Response Team [NRT] and Regional Response Teams
[RRT]). Congress broadened the scope of the NCP over the years. As required by the Clean
Water Act of 1972, the NCP was revised the following year to include a framework for
responding to hazardous substance spills as well as oil discharges. Following the passage of
Superfund legislation in 1980, the NCP was broadened to cover releases at hazardous waste
sites requiring emergency removal actions. The latest revisions to the NCP were finalized in
1994 to reflect the oil spill provisions of the Oil Pollution Act of 1990. Figure 1 illustrates how
these regulatory changes have been implemented over time, and identifies the primary federal
regulations now directly applicable to the contingency planning efforts to be implemented by
the Tesoro Savage Vancouver Energy Distribution Terminal (Facility), i.e., the Discharge of Oil

! Northwest Area Contingency Plan 2012-2013,
http://www.rrtlOnwac.com/Files/NWACP/TOC%202012.pdf, accessed 8/11/2013.

2 Northwest Area Committee, Lower Columbia River Geographic Response Plan, Washington State
Department of Ecology, Publication 95-258, Revised November 2013.
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Figure 1. Evolution of Spill Prevention, Response and Contingency Planning
Requirements since Inception of the National Contingency Plan
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Rule (40 CFR 110), the Oil Pollution Prevention Regulation (40 CFR 112, 33 CFR 154 Subparts A
through D), and requirements for facility response plans (40 CFR 112.20 and 33 CFR 154,
Subpart F).3

This summary is not a comprehensive review of all of the regulatory requirements that apply to
the Facility. It is only intended to provide an overview of the comprehensive systems currently
in place that the Facility will participate in and be supported by.

NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN

The Federal Water Pollution Control Act (33 USC 1321 et seq.) and the Comprehensive
Emergency Response Compensation and Liability Act (CERCLA or Superfund) address the
development of a national planning and response system. The NCP is the federal government's
blueprint for responding to oil spills and hazardous substance releases. Per sections 311(c)(1)
and 502(7) of the Clean Water Act, the NCP is implemented through 40 CFR 300, and applies to,
and is in effect for, discharges of oil into or on the navigable waters of the United States, on the
adjoining shorelines, the waters of the contiguous zone, into the waters of the Exclusive
Economic Zone, or that may affect natural resources belonging to, appertaining to, or under the
exclusive management authority of the United States, and releases into the environment of
hazardous substances and pollutants or contaminants, which may present an imminent and
substantial danger to public health or welfare of the United States. The NCP provides the broad,
national priorities and framework to ensure efficient, coordinated, and effective action to
minimize the effects of oil and chemical spills. The NCP is published by the U.S. Environmental
Protection Agency (EPA) in consultation with the NRT, which consists of 16 federal agencies
with responsibilities, interests, and expertise in various aspects of emergency response to
pollution incidents.

The NCP establishes and implements a unified command structure for managing responses to
discharges through coordinated personnel and resources of the federal government, the state
government, and the responsible party. The National Response System coordinates all
government agencies with responsibility for human health and environmental protection in a
focused response strategy for the immediate and effective cleanup of an oil or hazardous
substance spill. It is a three-tiered federal response and preparedness system that supports the
pre-designated Federal On-Scene Coordinator (FOSC) and State On-Scene Coordinator (SOSC)
in coordinating national, regional, state, tribal, and local government agencies, industry, and the
responsible party during a response.

The EPA serves as chair of the NRT and the U.S. Coast Guard as vice-chair, except when
activated for a specific incident, when the lead response agency representative serves as chair.
The NRT is primarily a national planning, policy, and coordination body and does not respond

3 Regulations were also implemented for rolling stock (i.e., truck and rail); however, these do not apply to
the Facility and are not further discussed in this memorandum.
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directly to incidents. The NRT provides policy guidance prior to an incident and assistance as
requested by a FOSC via an RRT during an incident. NRT assistance usually takes the form of
technical advice, access to additional resources/equipment, and/or coordination with RRTs.

REGIONAL AND AREA CONTINGENCY PLANS

Thirteen regional contingency plans (RCPs) are modeled after the NCP and add information
specific to each region. The NCP also establishes RRTs and defines their roles and
responsibilities in the National Response System, including coordinating preparedness,
planning, and response at the regional level. There are 13 RRTs, one for each of the 10 federal
regions and Alaska, the Caribbean, and the Pacific Basin. Each RRT consists of a standing team
made up of representatives of each federal agency that is a member of the NRT, as well as state
and local government representatives, and also an incident-specific team made up of members
of the standing team that is activated for a response. The RRT also provides oversight and
consistency review for area plans within a given region. The RRT operating in the Northwest
Area has agreed to use the NWACP as the RCP.

Pursuant to the NCP (40 CFR 300), area committees have also been established for each area of
the United States that has been designated by the President. The area committees are composed
of personnel from federal and state agencies who coordinate response actions with tribal and
local governments and with the private sector. Area committees, under the coordinated
direction of the FOSC, are responsible for developing area contingency plans (ACPs). Area
committees are also required to work with the response community to develop procedures to
expedite decisions for the use of alternative response measures.

Designating areas, appointing area committee members, determining information to be
included in, and reviewing area contingency plans, have been delegated by Executive Order
12777 of 22 October 1991, to the Commandant of the Coast Guard (through the Department of
Homeland Security) for the coastal zone, and to the Administrator of the EPA for the inland
zone. As outlined in the NCP 40 CFR 300.5, the “coastal zone” is defined as “all United States
waters subject to the tide, specified ports and harbors on inland rivers, waters of the contiguous
zone, other waters of the high seas subject to the NCP, and the land surfaces or land substrate,
and ground waters, and ambient air proximal to those waters.”

The “inland zone” is defined as “the environment inland of the coastal zone excluding specified
ports and harbors on inland rivers.” The EPA and the Coast Guard have defined the
jurisdictional boundary separating the coastal and inland zones. All waterways that mark the
boundary between two states (e.g., the Columbia and Snake rivers separating portions of
Washington and Oregon) are also the joint, shared responsibility of both bordering states. Spills
affecting, or with the potential to affect, shared water must be reported to both states and both
states will normally participate in the unified response.

Figure 2 illustrates the interrelationship of national, regional, and area contingency plans, and
how facility response plans (FRPs) (i.e., facility contingency plans) are connected to this overall
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structure. As noted in Figure 2, vessels carrying oil and hazardous materials are also required to
prepare and implement response plans in coordination with the applicable ACPs of the area
they frequent and the FRPs of the facilities where they load or unload product.

National Qil and Hazardous

. Substances Pollution
International | — — — — — — — — Federal Response
Joint Plans Conti?a%n;:)y Plan Plan (FRP)
~ - I -
\ - — — - -
~ — -
~
AN Regional
N Contingency
N o Plans (RCPs)
\ i
Federal Agency Facility Response
Internal Plans A’;?aﬁ:'zﬂg%es';w Plans (FRPs)

State/Local
Plans

Vessel Response
Plans (VRPs)

— Plans of the National Responze System {NRS)
— =— = = Points of coordination with the NRS
Plans integrated with the ACP

Figure 2. Interrelationship of national, regional, and area contingency plans

In the Northwest Area (defined as the coastal and inland zones of Idaho, Oregon, and
Washington), the regional and area groups have joined together to accomplish all planning and
preparedness activities and jointly publish the NWACP. To ensure all impacts of a potential
release are understood and responded to, a wide variety of organizations participate in the
preparation of the NWACP, including regulatory agencies, Tribes, non-governmental
organizations, industry and response contractors. Figure 3 is an excerpt from the Region 10
RRT/Northwest Area Committee 2005 Strategic Plan, illustrating the multiple agencies and
committee members that participate in the area planning effort.*

4 Regional Response Team/Northwest Area Committee 2005 Strategic Plan (revised February 28, 2008),
http://www.rrtlOnwac.com/Files/StrategicPlan/090306015646.pdf, accessed August 22, 2013.



David Corpron, Kelly Flint
August 22,2013

Page 6

Region 10 Regional Response Team/Northwest Area Committee (RRT/NWAC)

Figure 1.0:
Relationships Among Groups
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Figure 3. Organization of groups responding to Region 10 incidents
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WASHINGTON CONTINGENCY PLANNING

Multiple state agencies also participate in various aspects of spill contingency planning and
response. The complexity and jurisdictional characteristics of an incident will determine the
level of involvement of federal, state, local, tribal, responsible party, and other responders. The
authority for primary response to spills is attributed to the primary state agencies as follows:

e Washington State Department of Ecology (Ecology): Oil spills

e Washington State Patrol (WSP) or other designated local agency per RCW 70.136: HazMat
Spills

e Department of Health: Biological and radiological spills

e Emergency Management Division: Disasters

The remainder of this discussion focuses on response to oil spills.

The NWACP has also been adopted as the state’s oil and hazardous substance spill prevention
and response plan, as required by statute (see Chapter 90.56.060 RCW). This plan applies to the
activities of all state and local agencies involved in managing oil and hazardous substance spills
where federal, state, and local agencies respond to a spill or potential spill of oil or hazardous
substances.

Ecology is designated as the state’s lead agency “to oversee prevention, abatement, response,
containment, and cleanup efforts with regard to an oil or hazardous substance spill to waters of
the state.” Washington state law has established Ecology as the predesignated SOSC for all oil
and hazardous substance spills in state waters. As such, Ecology is also responsible for
supporting federal response actions. In this role, Ecology effectively represents all state agencies
and the interests of the state and its citizens. Ecology will respond to any significant discharge
or threatened discharge. Ecology will provide local geographic and environmental information;
identify and prioritize vulnerable resources in consultation with other resource agencies
through the Environmental Unit; fund orphan oil spills through the Oil Spill Recovery Act; and
coordinate with other state agencies. The state has devised parallel statutes on water pollution
and marine transportation safety that meet, or in some cases exceed, the standards set forth in
federal legislation.

The Washington State Emergency Response system is designed to provide coordinated state
agency response, in cooperation with federal agencies for effective cleanup of oil or hazardous
substance spills. Ecology acts as state incident commander for oil or hazardous substance spills
or threatened spills to waters of the state. Ecology provides 24-hour response to oil and
hazardous substance spills when any amount of regulated waste or hazardous substance is
released to the air, land, or water, or whenever oil is spilled on land or to state waters. As
needed, Ecology deploys SOSCs to an incident. The agency maintains spill response teams in
Olympia, Seattle, Bellingham, Vancouver, Spokane, and Yakima that provide round-the-clock
response service to emergencies that pose an immediate threat to human health and the
environment.
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Ecology confirms emergency notifications; determines the source and cause of an incident;
identifies the responsible party for an oil spill or hazardous substance release; assumes
responsibility for incident management and cleanup if the responsible party is unavailable,
unresponsive, or unidentified; sets state cleanup standards and ensures that source control,
containment, cleanup and disposal are accomplished; assists in monitoring and ensuring the
safety of first responders and other personnel; determines the need for and initiates appropriate
enforcement actions; coordinates spill response with other state and federal agencies and tribal
and local jurisdictions using the National Incident Management System model of the Incident
Command System (ICS); establishes a Joint Information Center (JIC) with involved agencies and
the responsible party to provide current and accurate information to the community; conducts
on-site inspections of commercial vessels and oil handling facilities; investigates the cause of
commercial vessel and oil handling facility spills; provides maritime expertise, such as advice
on salvage operations; leads, activates, and coordinates the Natural Resource Damage
Assessment (NRDA) team; participates in the activities of the Wildlife Branch of the Operations
Section of the ICS; and notifies the appropriate resource trustee agency of injury to fish,
shellfish, habitat, and other wildlife.

Under the Washington State Emergency Response system, the WSP assumes responsibility as
Incident Commander and acts as the lead state agency responsible for cleanup activities when
oil and hazardous substance spills occur on state highways. The WSP also assists local
jurisdictions with law enforcement and evacuations; represents local jurisdictions as designated
Incident Commander; coordinates and maintains liaison with other state agencies involved with
an incident; assists in receiving and disseminating warning information; provides
communications and technical support to the incident; provides radiological monitoring;
provides aerial reconnaissance of the impacted area; coordinates fire resources when an
emergency mobilization is authorized for a hazardous substance incident; and provides
24-hour, statewide communications support.

The Washington Military Department’s Emergency Management Division (EMD) maintains
capabilities to make 24-hour notifications to Ecology, WSP, and other appropriate local, tribal,
state, and federal agencies. The EMD also activates the state Emergency Operations Center
when required; coordinates state agency response activities within the state Emergency
Operations Center, including procurement of state resources, as requested; provides public
information officer support to JICs or Incident Command Posts; and provides communication
links on an ongoing basis.

During oil spills, the Washington Department of Fish and Wildlife coordinates activities for the
rescue and rehabilitation of wildlife injured during oil and hazardous substance spills and
releases; assists in identification of fish and wildlife protection needs; and assists in
reconnaissance and NRDA efforts.



David Corpron, Kelly Flint
August 22,2013
Page 9

The state Department of Health is responsible for handling environmental spills and releases
involving radioactive substances and biological agents. The department assists in determination
of public health impacts to fish and shellfish harvesting and consumption.

The state Department of Natural Resources assists in the identification of aquatic habitat/state
lands protection needs. The state Office of Archaeology and Historic Preservation assists in the
identification of historic/archaeological resource protection needs. The state Parks and
Recreation Commission assists in response activities involving state park lands and property.

Local jurisdictions are usually the first responders to oil and hazardous substance spills and
releases. Under the Washington State Emergency Response System, local jurisdictions must
designate a local Incident Command agency, usually a fire department, or they may delegate
that responsibility to the WSP. Under the Superfund Amendments and Reauthorization Act
(SARA), Title III, Local Emergency Planning Committees may be involved with planning,
training, and assisting with interagency coordination. They may also activate their local
Emergency Operations Center to support on-scene operations, make notifications, and respond
to requests for resources and other assistance.

GEOGRAPHIC RESPONSE PLANS

Geographic response plans (GRPs) are an annex to the NWACP and a key element of both
facility and vessel contingency plans. GRPs are the final tier in the regional planning effort.
GRPs provide a description of sensitive biological, cultural, and economic resources. From an
operational perspective, GRPs guide responders in the first 12 to 24 hours of an oil spill by
providing prioritized lists of tactical response strategies to be implemented during the early
hours of an oil spill (usually before the formation of unified command), and by providing
detailed information for booming strategies that could be used to minimize impacts to
predetermined sensitive resources. Because the GRPs are the primary tool used during an initial
phase of the response and fairly broad in their scope, they are not intended to minimize impacts
to all possible sensitive areas that could be affected by an oil spill. Likewise, the GRPs are not
intended to be an exhaustive list of all of the tactical strategies that could, or should, be
implemented during a spill.

Development of GRPs in the Northwest is a collaborative process. GRPs are developed through
workshops and fieldwork involving federal, state, and local oil spill emergency response
experts, representatives from tribes, local governments, industry, ports, environmental
organizations, pilots, and response contractors. Workshop participants identify resources,
develop operational strategies, help prioritize the strategies, and pinpoint logistical support. It
is important to involve local governments and local communities in the process of developing a
GRP. Fieldwork is conducted to visit the selected sites, confirm the existence of the resource at
risk, and further refine the operational strategies. GRP strategies are tested during drills and
spills or during the plan development process.
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The Washington GRP specifically addresses response activities in the Lower Columbia River.
As addressed in the GRP, the Lower Columbia River includes the portion of the river from
Bonneville Dam to the estuary at its mouth, a distance of approximately 145 miles, and the
lower Willamette River from Willamette Falls to its confluence with the Columbia, a distance of
approximately 26 miles. The Lower Columbia portion of the GRP specifically addresses the
vicinity of the Port of Vancouver (Port) where the Facility will be located.

The Lower Columbia GRP addresses the specific characteristics of the area to be considered in
response activities (including physical features, hydrology, current and tides, winds, climate
and risk assessment), provides river booming strategy maps, protection and collection
strategies, identifies shoreline characteristics and sensitive resources, and describes the logistical
support available in the event of a release. Figures 4 and 5a and 5b are excerpts from the GRP,
and illustrate the geographical area-specific planning applicable to the vicinity of the Port.
Figure 4 illustrates the current proposed booming strategies along the Willamette and Columbia
rivers. Figure 5a identifies the sensitive wildlife resources and their seasonal presence in the
vicinity of the Port. Figure 5b identifies the location of sensitive species use areas in the vicinity
of the Port. The GRP would be reviewed to take into account the presence of the new Facility,
and additional resources for spill control established as they were determined necessary by
local, state, and federal responders, as they have been when other new facilities have been
established in the Lower Columbia.

5 Northwest Area Committee, Lower Columbia River Geographic Response Plan (GRP), November 2003,
Washington State Department of Ecology Publication No. 95-258 (Revised 11-03),
http://www.ecy.wa.gov/programs/spills/preparedness/GRP/ColumbiaRiver/LowerColumbiaRiver.htm,
accessed August 22, 2013.
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LOWER COLUMBIA RIVER WILDLIFE RESOURCES

River Mile 104-110

Marine Sensitive

Seabird | Seabird | Waterfowl | Mammal | Nesting Shorebird | Flight
Code Location Colony | Conc Conc Haulout | Species conc Exclusion | Jan | Feb | Mar | Apr | May [Jun |Jul | Aug | Sept | Oct | Nov | Dec
WLC-12 | West of Lieser Point Yes Yes
WLC-13 | Tomahawk Island Yes Yes

* FLIGHT AND GROUND ENTRY RESTRICTIONS

Flights below 1000 feet require clearance

Sensitive season — Minimize overflight disturbance

Figure 5a. Sensitive wildlife resources and their seasonal presence in the vicinity of the Port of Vancouver
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Figure 5b. Location of sensitive species use areas in the vicinity of the Port of Vancouver
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LOCAL PLANS

Local emergency response plans are produced by the Local Emergency Planning Committees;
the members of these committees are drawn from government agencies, including local fire,
police, emergency managers, industry, citizens, and other interested parties. These plans guide
local efforts in responding to an oil or hazardous materials spill.

FACILITY RESPONSE PLANS

Facility response plans and vessel response plans comprise the final tier of plans. These are
required for oil cargo handling facilities or vessels. These plans detail pollution response action
plans for the specific vessel or facility, and must be submitted to Ecology and the Coast
Guard/EPA for review or approval, depending on the threat to the environment.

Each owner or operator of a tank vessel or facility required by OPA to submit a response plan
does so in accordance with applicable regulations. Facility and tank vessel response plan
regulations, including plan requirements for the coastal zone, are located in 33 CFR Parts 154
and 155, respectively. Facility response plan regulations for the inland zone are located in

40 CFR Part 112. Each party responsible for a vessel or a facility from which oil is discharged, or
which poses a substantial threat of a discharge, into or upon the navigable waters, adjoining
shorelines, or the Exclusive Economic Zone of the United States, is liable for the removal costs
and damages specified in Subsection (b) of Section 1002 of OPA. Any removal activity
undertaken by a responsible party must be consistent with the provisions of the NCP and the
RCP.

The Facility will develop an FRP in consultation with all potential spill responders, and in
consideration of the existing response infrastructure that could be called into action in the event
of a spill. Through this process, agencies would make a determination as to whether additional
regional spill response capability is needed, and where it should be stationed.

INDUSTRY ASSOCIATIONS AND PRIVATE RSPSONSE CONTRACTORS

In addition to the resources made available by local, state, and federal agencies, two private
organizations provide emergency and spill response services to the Lower Columbia River area:
the Marine Fire and Safety Association (MFSA)® and the Clean Rivers Cooperative (CRC).” Both
of these organizations are financially supported by the industries they serve. Marine vessels
berthing at the Facility to load crude oil would take part in the MFSA, whereas the Facility
would become a member of the CRC. Together, these two organizations provide all the
equipment needed to respond to Group 2, 3, 4 crude oil spills (as defined in WAC 173-182-030),
such as product that would be handled by the Facility.

¢ http://www.mfsa.com, accessed August 22, 2013.
7 http://www.cleanriverscooperative.com, accessed August 22, 2013.
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MFSA

The MFSA was established in November 1983. Membership is currently made up of 25 ports
and private facilities along the Lower Columbia and Willamette rivers. The members have
tasked themselves with developing a system to ensure an adequate, timely, and well-
coordinated response to shipboard fires along the 110-mile shipping channel, which includes
two states, seven counties, 14 cities, seven port districts, and over 20 fire agencies. MFSA’s
shipboard fire program is directed by the Fire Protection Agencies Advisory Council (F-PAAC),
made up of 12 participating public fire agencies, including the Vancouver Fire Department,
Clark County Fire District No. 6, and Clark County Fire & Rescue; Clatskanie Rural Protection
Fire District; Columbia River Fire & Rescue; Cowlitz County Fire District No. 1; Cowlitz County
Fire District No. 5; Cowlitz 2 Fire & Rescue; Longview Fire Department; Portland Fire & Rescue;
Scappoose Rural Fire District; Portland Fire & Rescue and the U.S. Coast Guard - Sector
Portland. The MFSA currently provides services to 97 barges, 51 tankers, and 1351 cargo
vessels.

In 1991, in response to the Oil Pollution Act of 1990, Oregon and Washington enacted
requirements that all commercial vessels over 300 gross tons have an oil spill contingency plan.
In order to comply, vessels must either enroll in an umbrella plan covering the Lower Columbia
and Willamette rivers, or have their own approved oil spill contingency plan on file with the
states. Plans must specify a response contractor and adequate equipment to effectively respond
to the worst-case discharge identified in the plan. MFSA developed and maintains a state
approved vessel response plan (known as the MFSA plan). Members representing all phases of
the maritime industry from both Oregon and Washington participated in the preparation of this
plan.

To meet the state requirements, MFSA and CRC joined forces through a memorandum of
understanding executed in 1992. The MFSA/CRC partnership makes available the largest
inventory of dedicated spill response resources and allows plan coverage for vessels transiting
the Lower Columbia and Willamette rivers. As part of this agreement, MFSA contributes
financially to co-own response equipment provided by private contractors. MFSA has
established a comprehensive network of firefighting and communications equipment located
for response activities throughout the Lower Columbia. Table 1 summarizes the MFSA
tirefighting and communications equipment that is available and spill response equipment co-
owned with CRC.
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Table 1 - MSFA Emergency Response Equipment

Microwave Communications

Shipboard Firefighting System Spill Response
e Handheld radios e Command and control e Regional foam supply &
e (Generators microwave equipment (2 trailers)
e Breathing air compressor e Repeater system using e Qil containment boom

systems simulcast e Wildlife response &
e (Gas monitors e  Technology with continuous rehabilitation unit and
e Hose VHF FM equipment
e Smoke generators e Radio coverage between e Oil recovery skimmers
e lcs Kits Astoria and e Portable radios & repeater
e Booster pumps for cascade Portland/Vancouver systems

systems e  Mobile command unit
e Petrogen torch e DP 160 & 250 offloading
e Smoke ejectors pumps
e Lifeline e Fleet of over 30 vessels
e Breathing apparatus
e Foam (afff-atc)
e Slice packs
e (Co2 equipment
e Technical response

equipment
e Incident commanders’ radio

interface
CRC

Founded in 1971 as a non-profit oil spill response organization, CRC was created to provide
mutual aid to companies with a vested interest in maintaining an efficient and rapid response to
marine spills. CRC has become the region’s foremost marine spill solution, with over $ 3 million
of equipment dedicated to members and their operations in Oregon and Washington.

CRC is a member-based, not-for-profit dedicated to professional spill response and the
prevention of maritime petroleum spills. CRC stages equipment at 14 locations along the
Columbia and Willamette rivers, focused especially on environmentally sensitive areas. Table 2
summarizes this equipment.

Table 2 - CRC, Inc. Spill Response Equipment Staged along Columbia and Willamette Rivers

Equipment Description

Containment Boom Oil spill containment boom is a floating barrier used to contain oil spilled into
water. CRC has 11,400 feet of 12-inch boom, 1,000 feet of 40-inch boom,
45,400 feet of 20-inch boom, and 700 feet of 30-inch boom, totaling 62,600
feet of oil spill containment boom on the Columbia and Willamette rivers.

Workboats Workboats are functional vessels used to support oil spill response operations.
CRC maintains three fast response vessels (FRVs) for rapid response to spills.
The vessels are often used in deploying containment boom and assist water
recovery operations. CRC also maintains four additional workboats, two large

skiffs and three small support skiffs

Oil Spill Response Vessels
(OSRVs)

CRC maintains four 34-foot OSRVs outfitted with skimming systems and
storage capability for oil spill recovery operations. Each OSRV provides
an estimated daily recovery capacity (EDRC) of 3,270 barrels per day.
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Equipment Description

Portable Skimmers Portable skimmers are mechanical skimming systems used to remove oil from

water, maximizing the amount of oil to water recovered. Oil skimmers come in
three common types: weir, oleophilic, and drum. CRC maintains 39 portable
skimming systems with a total EDRC of 75,545 barrels per day.

Storage Capacity CRC has six shallow water recovery barges equipped with Lori skimmers having
an EDRC of 2,473 barrels per day per barge. In addition, CRC has five shallow
water barges, seven 2,500-gallon towable bladders, and 10 1,000-gallon
portable fast tanks to store spilled product. In addition, CRC has by agreement
two large, 12,000-barrel storage barges and fixed facility storage tanks along
the Columbia and Willamette rivers.

Wildlife Response and CRC'’s state-of-the-art wildlife care equipment is made up of a response &
Rehabilitation System rehabilitation unit, transport unit and rehabilitation shelter. IBR serves as
CRC’s wildlife response contractor, with experts in wildlife rescue and
rehabilitation.

Command and CRC also maintains a 53-foot trailer outfitted with today’s newest technologies,
Communications Unit for use as a mobile command post and communications center anywhere on
the Columbia and Willamette rivers. The unit is equipped with a conference
room that includes whiteboards, teleconference and projection capability, a
workspace with computers, satellite phone and internet connections, and a
radio communications room equipped with UHF, VHF, and air/ground
frequencies among others.

WEST COAST MUTUAL AID

During major and catastrophic spills on the West Coast, it may be necessary to expedite the
cross-boundary transfer of additional response capabilities that can be provided only by private
contractors. Many of these contractors have signed commitments with facility and/or vessel
operators that, if released to another spill, would place them out of compliance with their
federal or state/provincial-approved spill contingency plan. The members of the Pacific
States/British Columbia Oil Spill Task Force are the primary state and provincial spill
prevention and response agencies for Alaska, British Columbia, Washington, Oregon,
California, and Hawaii. In an effort to expedite and enhance the response to major West Coast
spills, the members of the task force approved and signed the 1993 mutual aid agreement which
will be activated by the unified command if additional resources are needed. The purpose of
this pre-approved agreement is to specify conditions whereby contingency plan holders may be
allowed to meet temporarily reduced response standards in order that their response
equipment may be available for mutual aid. This agreement thereby assures that most of the
spill response equipment on the West Coast will be available to respond rapidly in the event of
a major spill.

Aim
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APPENDIX B.2
SPILL PREVENTION CONTROL AND COUNTERMEASURE PLAN (SPCCP)

1.0

11

1.2

13

14

2.0

2.1

2.2

2.3

2.4

2.5

INTRODUCTION AND FACILITY INFORMATION

Introduction

This section will provide an introduction and will identify the facility elements subject to
regulation under 40 CFR 112.1.

Name and Address of Facility
This section will identify the name and location of the facility.

Type of Facility
This section will identify the type of facility addressed by the SPCCP.

Location and Background
This section will describe the location of the facility and provide a high level overview of
the facility elements, and containment measures incorporated in facility design.

PURPOSE AND SCOPE

Purpose
This section will describe the purpose of the SPCCP.

Scope
This section will describe the scope of the SPCCP, and will identify any contractors or
response cooperatives that will also provide support services for response activities.

Location of SPCCP
In accordance with 40 CFR 112.3(e), this section will identify where the SPCCP will be
available for on-site review, and where additional copies will be kept.

Spill Events Requiring Written Reports

In accordance with 40 CFR 112.4, this section will identify the thresholds for reporting
spill incidents, when the report(s) have to be submitted and their contents. This section
will also identify conditions under which the EPA Regional Administrator can request
that the SPCCP be amended, and the process for amendment pursuant to such a request.

SPCCP Review and Amendment Requirements

In accordance with 40 CFR 112.5, this section will address the conditions that will trigger
an amendment of the SPCCP, SPCCP review evaluation every five years, and
documentation and certification by a professional engineer of such amendments.
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2.6

Plan Conformance

In accordance with 40 CFR 112.7(a)(1), this section will identify how the SPCCP
conforms with the requirements of 40 CFR 112, and will discuss interrelationship if this
SPCCP with the Facility Response Plan.

2.6.1 Conformance with Other Regulations

In accordance with 40 CFR 112.7 and 112.8, this section will identify how the SPCCP

conforms with the requirements of state rules, regulations, and guidelines, if they are

more stringent than the federal SPCCP requirements, e.g.:

e Washington Department of Ecology Facility Contingency Plan and Response
Contractor Standards (WAC 173-181), which includes notification and spill response
requirements;

e The Washington Dangerous Waste (WAC 173-303-145) regulations, which specify
requirements for notifications of spills and discharges of hazardous substances.
Specifically, spills or discharges of hazardous substances that threaten human health
or the environmental must be reported to local and state authorities;

e The U.S. Coast Guard (33 CFR 154.310) and Washington (WAC 173-180(B)) facility
Operations Manual requirements.

e The City of Vancouver Water Resources Protection Ordinance (VMC Chapter 14.26).

3.0 FACILITY LAYOUT AND DESCRIPTION
In accordance with 40 CFR 112.7(a)(3), this section will describe the Facility operations,
subdivided a follows for the various facility areas:

3.1 Area 200 - Unloading

3.2 Area 300 - Storage

3.3 Area 400 - Marine Terminal

3.4 Area 500 - Transfer Pipelines

3.5 Area 600 - West Boiler Building

4.0 EQUIPMENT FAILURE

In accordance with 40 CFR 112.7(b) this section, and its subsections, will describe

potential spill scenarios for each of the Facility Areas, containment measures included in

design, response equipment provided, and additional response support available to
respond to each spill scenario.
41 Area 200 - Unloading
4.2 Area 300 - Storage
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4.3

Area 400 - Marine Terminal

4.4 Area 500 - Transfer Pipelines
4.5 Area 600 - West Boiler Building
5.0 STRUCTURAL CONTAINMENT SYSTEMS
In accordance with 40 CFR 112.7(c), this section will address the structural containment
systems implemented at the Facility, as applicable.
5.1 Dikes, Berms, and Walls
40 CFR 112.7(c)(1)(i)
5.2 Curbing
40 CFR 112.7(c)(1)(ii)
5.3 Drainage Systems
40 CFR 112.7(c)(1)(iii)
5.4 Weirs, Booms, or Other Barriers
40 CFR 112.7(c)(1)(iv)
5.5  Spill Diversion Ponds
40 CFR 112.7(c)(1)(v)
5.6 Spill Retention Ponds
40 CFR 112.7(c)(1)(vi)
5.7 Sorbent Materials and Additional Mobile Containment Systems
40 CFR 112.7(c)(1)(vii)
6.0 INSPECTION RECORDS
In accordance with 40 CFR 112.7(e), this section will describe the frequency of
inspections for evidence of spills, leaks, corrosion, faulty equipment, and dangerous
situations, the standards to which the inspections are conducted, and where inspection
records are retained. It is anticipated that the following will be addressed in this section:
6.1 Aboveground Tank and Piping Inspection
6.2 Secondary Containment Inspection and Monitoring
6.3 Marine Terminal Loading Inspection
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7.0 PERSONNEL TRAINING AND SPILL PREVENTION PROCEDURES
In accordance with 40 CFR 112.7(f), this section will describe spill prevention training,
personnel supervision, facility inspections, equipment maintenance, facility security,
and specific engineering controls and practices. This section will also identify other
documents that address spill prevention and operations procedures.

7.1 Personnel Training
40 CFR 112.7(f)(1)

7.2 Supervision
40 CFR 112.7(£)(2)

7.3  Spill Prevention Briefings
40 CFR 112.7(f)(3)

8.0 SECURITY
In accordance with 40 CFR 112.7(g), this section will describe measures implemented to
ensure facility security.

9.0 FACILITY UNLOADING RACKS
In accordance with 40 CFR 112.7(h), this section will describe the facilities related to
tanker car unloading, containment measures provided, controls and processes
implemented to prevent releases, procedures implemented during the unloading
activity, and inspection procedures.

9.1 Unloading Procedures
40 CFR 112.7(h)(1)

9.2 Spill Containment Systems
40 CFR 112.7(h)(1)

9.3 Warning Devices
40 CFR 112.7(h)(2)

9.4 Brittle Fracture
40 CFR 112.7(i)

10.0 SUPPLEMENTAL REQUIREMENTS FOR ONSHORE FACILITIES
In accordance with 40 CFR 112.8, this section will describe how drainage from diked and
non-diked areas is restrained to prevent a spill of oil from excessive leaking into the
facility drainage system. This section is anticipated to address:

10.1 Drainage from Diked Storage Areas

40 CFR 112.8(b)(1)
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10.2

10.3

104

10.5

11.0

111

11.2

11.3

114

115

11.6

11.7

11.8

119

Flapper-Type Drain Valves
40 CFR 112.8(b)(2)

Drainage from Undiked Areas
40 CFR 112.8(b)(3)

Diversion System
40 CFR 112.8(b)(4)

Natural Hydraulic Flow
40 CFR 112.8(b)(5)

BULK STORAGE TANK AND CONTAINERS

In accordance with 40 CFR 112.8(c), this section will address the design and construction
of the bulk storage tanks, inspection procedures, secondary containment, and testing

and inspection protocols, as follows:

Tank Construction
40 CFR 112.8(c)(1)

Secondary Containment
40 CFR 112.8(c)(2)

Drainage of Rainwater
40 CFR 112.8(c)(3)

Buried Metallic Storage Tanks
40 CFR 112.8(c)(4)

Partially Buried Metallic Tanks
40 CFR 112.8(c)(5)

Aboveground Tanks Testing and Inspection Protocols
40 CFR 112.8(c)(6)

Internal Heating Coils
40 CFR 112.8(c)(7)

Overfill Prevention
40 CFR 112.8(c)(8)

Effluent Discharge
40 CFR 112.8(c)(9)
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11.10 Visible Oil Leaks
40 CFR 112.8(c)(10)

11.11 Mobile and Portable Oil Storage Tanks and Containers
40 CFR 112.8(c)(11)

12.0 FACILITY TRANSFER OPERATIONS
In accordance with 40 CFR 112.8(d), this section will describe transfer operations
involving piping and pipelines, including construction methods, protection from
corrosion, and examination methods. This section will address:

12.1 Buried Piping Installations
40 CFR 112.8(d)(1)

12.2 Idle Pipelines
40 CFR 112.8(d)(2)

12.3 Pipe Supports
40 CFR 112.8(d)(3)

12.4 Aboveground Pipelines
40 CFR 112.8(d)(4)

12.5 Vehicular Traffic
40 CFR 112.8(d)(5)

13.0 RCRA HAZARDOUS WASTE CONTINGENCY PLAN
This section will describe hazardous wastes that could be generated at the facility, how
and where they are managed, emergency coordination responsibilities and procedures,
notification requirements in the event of a release and containment and control during
emergencies, recurrence prevention measures, and post emergency procedures. This
section is anticipated to contain the following subsections:

13.1 Description of Hazardous Wastes

13.2 Description of Hazardous Waste Management Areas
13.3 Emergency Coordinator Responsibilities

13.4 Emergency Response Procedures

13.5 Notification
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13.6 Containment and Control during Emergencies

13.6.1 Spills and Releases
13.6.2 Fires and Explosions

13.7 Prevention of Recurrence
13.8 Emergency Equipment

13.8.1 Spills and Releases
13.8.2 Fires and Explosions

13.9 Post Emergency Procedures

13.9.1 Storage and Treatment
13.9.2 Equipment Decontamination and Maintenance
13.9.3 Reporting

13.10 Evacuation Plan
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The SPCCP is expected to contain the following appendices.

Appendix A SPCCP CERTIFICATION
Management approval that necessary resources to implement the SPCCP are
available, identification of the Designated Responsible Person, and a certification
by a Registered Professional Engineer that the SPCCP has been prepared in
accordance with good engineering practices.

Appendix B PLAN AMENDMENTS
A log of the dates and summary of SPCCP amendments that have occurred.

Appendix C  PLAN REVIEW SHEET
A sample SPCCP review sheet that addresses the SPCCP review process to occur
every five years, and certification that the SPCCP review has occurred and
whether any changes have been made to the SPCCP.

Appendix D  SPCCP TRAINING RECORDS
A compilation of SPCCP training records.

Appendix E  INSPECTION FORMS
A compilation of forms used to document inspections conducted under the
SPCCP.

Appendix F  DOCUMENTATION AND NOTIFICATIONS OF SPILLS
The sequence to report spills to facility personnel and management, and to the
applicable local, state and federal agencies, adjacent property owners, hospitals,
and spill response contractors.

Appendix G SUBSTANTIAL HARM CRITERIA CHECKLIST
EPA checklist from 40 CFR Part 112 that indicates if an oil spill from a facility
could presents a substantial harm. If yes, then a facility oil spill contingency plan
is required.

Appendix H  DISTRIBUTION LIST
The distribution list of controlled copies of the SPCCP.
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APPENDIX C
PRELIMINARY STORMWATER POLLUTION PREVENTION PLAN

1.0 FACILITY DESCRIPTION AND CONTACT INFORMATION

1.1 Facility Information
Tesoro Savage Petroleum Terminal LLC (the Applicant) is proposing to construct a
facility to receive crude oil by rail, store it on site, and ship it by the Columbia River to
various consumers and end users located primarily on the West Coast. Unit trains will
arrive at the project site and will be stationed on the facility rail loops. The trains will be
“indexed” through the unloading area (Area 200), where the crude oil will be gravity
drained into the transfer pipeline system (Area 500). The product will be pumped through
the transfer pipelines to the crude oil storage tanks (Area 300) where it will be held until
the marine vessel loading operation. Marine vessels will arrive and moor at the facility
dock (Area 400). Product will be pumped from the storage tanks to the loading area, and
loaded on to the marine vessels.
Facility Information
Name of Facility: ~ Tesoro Savage Vancouver Energy Distribution Terminal
Street: 5701 NW Old Lower River Road
City: Vancouver State: WA ZIP Code: 98660
County: Clark
Permit Number: TBD
Latitude:  45°39'06" N Longitude: 122°43' 52" W
Estimated area of industrial activity at site exposed to stormwater: 28+ (acres)
Discharge Information
Does this facility discharge stormwater into surface waters? []Yes X No
Does this facility discharge stormwater into a municipal
stormwater conveyance system? X Yes [ 1No
SIC Code(s): 5171 “Petroleum Bulk Station & Terminal”
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1.2 Contact Information/Responsible Parties

Facility Operator (s):

Name: Tesoro Savage Petroleum Terminal LLC
Address: 5501 NW Lower River Road

City, State, Zip Code: Vancouver, WA 98660

Telephone Number:  (801) 944-6600

E-mail Address: generalcounsel@savageservices.com

Fax Number (801) 944-6554

Facility Owner (s):

Name: Port of Vancouver
Address 3103 NW Lower River Road
City, State Zip Code  Vancouver, WA 98660

Telephone Number:  (360) 693-3611

E-mail Address: info@portvanusa.com
E-mail Address: (503) 735-1565
SWPPP Contact:

Name: TBD

Address TBD
City, State Zip Code TBD

Telephone Number:  TBD

E-mail Address: TBD

E-mail Address: TBD
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13

14

1.5

2.0
2.1

General Location Map (Optional)
A copy of the general location map for this facility is included in Attachment A.

Site Map
A site map for this facility is included in Attachment B.

Stormwater Pollution Prevention Team

Staff Names and/or Title Individual Responsibilities

Explanation of that staff person’s responsibilities relating to
compliance with the permit e.g. SWPPP updates, monitoring,
specific BMP maintenance/ implementation, monthly
inspections will be provided with Final SWPPP

Staff Name & Title - TBD
Tesoro Savage Petroleum
Terminal, LLC

TBD

TBD

The lease holder with Port of VVancouver, Tesoro Savage Petroleum Terminal LLC, is
ultimately responsible for compliance with all applicable stormwater and pollution
prevention regulations. The terminal will be operated jointly with staff from both Savage
Services and Tesoro Corporation. Staff from Savage Services will be responsible for
operations of the rail unloading facility, tank farm, boiler buildings, offices, and change
rooms. Tesoro Corporation will be responsible for operations at the dock and vessel
loading. Responsible staff for both companies will be listed above when assigned.

FACILITY ASSESSMENT

Facility Description

Industrial Activity — Industrial activity includes the bulk storage and transfer of crude oil.
Crude oil will be shipped into the facility by rail car, stored temporarily on site at a tank
farm, and then loaded to marine vessels for transportation to U.S. West Coast refineries.
Crude oil transfer within the facility between rail cars, tank farm, and marine vessel
loading area will be by transfer pipeline. The maximum amount of crude oil to be stored
at the tank farm facility is estimated to be 2,280,000 barrels.

Unit trains will arrive at the project site and will be stationed on the facility rail loops.
The trains will be “indexed” through the unloading area (Area 200), where the crude oil
will be gravity drained into the transfer pipeline system (Area 500)*. The product will be
pumped through the transfer pipelines to the crude oil storage tanks (Area 300) where it
will be held until the marine vessel loading operation. Marine vessels will arrive and
moor at the facility dock (Area 400). Product will be pumped from the storage tanks to
the loading area, and loaded on to the marine vessels. In addition to the primary
components described above, the facility will include ancillary elements that will support

! When a unit train is ready for unloading, the train will pull into the unloading facility and stage the first 30 tank
cars for unloading. Upon completion of the unloading of the first 30 tank cars, the train will move forward and
position the next 30 cars. This process of staging cars is referred to as “indexing.”
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the offloading, storage, and loading operations. The primary and ancillary elements are
described in detail below. The table below summarizes the primary and ancillary project
elements by facility Area.

Facility Area Primary and Ancillary Project Elements
Rail Infrastructure Rail Facility Loops
200 — Rail Offloading Rail Offloading Area
Administrative and Support Buildings
Product Storage Tanks
Secondary Containment Berm
Area 300 Boiler Building
Area 300 Pump Pit
Area 300 Control Room/E-House
Area 300 Fire Pump and Foam Building
Marine Vessel Loading Hoses and Equipment
Control Room/E-House
Crane Control Room
Dock Safety Unit
Vapor Control Unit
Vapor Blower Skid
Dock Improvements
Transfer Piping from Area 200 to Area 300
Transfer Piping to/from Area 300 to Area 400
Piping from Vessel Loading to Vapor Control Unit
West Boiler Building
East Boiler Building

300 — Storage

400 — Vessel Loading

500 — Transfer Pipelines

Area 600 and Area 700 Boiler
Buildings

Area 200 — Rail Car Offloading

The rail car offloading facility is composed of a covered structure into which the trains
will be pulled and indexed and where the unloading will occur. The building that houses
the rail car unloading function will be approximately 1,850 feet long by 91 feet wide,
with a maximum height of approximately 50 feet. The structure will consist of a steel
frame with sheet metal walls. The exterior walls of the offloading facility will be painted
a neutral color. The structure will be open on both ends and have sides that stop short of
the roof line to allow continuous venting. The structure will have translucent panels for
natural lighting, as well as interior lighting.

Approximately five tanks, with a total capacity of approximately 1,000 barrels, will be
constructed adjacent to the administrative/support area. These tanks will be connected,
and will serve as secondary containment, to a piping system that will receive spills
captured in the spill pans. The combined volume of the tanks is sized to contain the entire
contents of a single tank car. Product captured in a spill pan will flow by gravity into a
dedicated spill collection line, which will be routed from the unloading facility to the spill
holding tanks under the existing rail lines. The spill holding tanks will be covered,
constructed of steel, and anchored in accordance with applicable seismic design
requirements.
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The proposed project will require an approximately 3,400-square-foot office building for
administrative functions; two additional buildings, one measuring approximately

3,400 square feet and a second measuring 2,500 square feet, will house lockers,
restrooms, and other employee support facilities. These elements will be located on the
north side of the Terminal 5 loop south of Old Lower River Road. Parking and
landscaping will be provided per City standards.

A small maintenance and warehousing building will be constructed on a concrete pad
foundation on the south side of the rail car unloading facility. Only light maintenance
activities are expected to occur on site; major maintenance, such as pump rebuilds, will
be conducted off site.

Area 300 — Storage

The crude oil will be stored in up to six double-bottom, aboveground storage tanks
(ASTSs) located on 22 acres on Parcel 1A. These tanks will be approximately 48 feet in
height and 240 feet in diameter, with a shell capacity of 380,000 barrels each. The
maximum amount of product stored in each tank will be 360,000 barrels, to take into
account the presence of the internal floating roof and the additional head space required
to provide product movement in the event of seismic conditions. The tanks will be
painted white.

The field-erected ASTs will be constructed per American Petroleum Institute (API)
Standard 650, including a uniformly supported flat bottom, welded carbon steel
construction, control of product temperature and internal tank pressure to API
specifications, and using appropriate live load characteristics for roof design. Two of the
tanks will be equipped with steam manifolds constructed into the bottom of the tanks so
that the contents of the tanks can be heated to control viscosity during loading and
unloading. All of the tanks will be equipped with mixers to prevent tank contents from
stratifying during storage.

Each tank will have a fixed roof to keep precipitation from reaching the inside of the tank
and an internal floating roof to control vapor emissions from the tank to the atmosphere.
The floating roof will be designed to avoid tipping during operations. The floating roof in
the heated tanks will be equipped with a scraping device to ensure free movement of the
roof in the event of wax buildup on the storage tank walls.

The double-bottomed tanks will include a leak detection system between the tank floors,
and will be cathodically protected to prevent corrosion.

The tanks will be enclosed by a containment berm approximately 6 feet in height. The
containment area will be designed with a capacity at least equal to 110 percent of the
volume of the largest tank plus precipitation from a 24-hour, 100-year storm event. This
capacity reflects the most stringent of Washington spill prevention and control and
National Fire Protection Association requirements.

The entire tank containment area will be lined with an impervious membrane to prevent
any spills from leaving the containment area via the ground.
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Stormwater collected in the bottom of the berm will gravity-drain to the berm area sump.
The sump will house three pumps to convey the stormwater through a treatment system
before it discharges to the stormwater system. Treatment will consist of a hydrodynamic
separator, an oil-water separator, and finally a water quality vault. Prior to pumping water
out of the sump to the stormwater system, a visual inspection will be conducted to detect
the presence of oil sheen. If no oil sheen is detected, the sump pumps will be started
manually; the pumps will shut off automatically when the low level is reached. If ol
products are identified through visual inspection, the pump will be emptied to vacuum
trucks, and the oily water disposed off site at an authorized location.

Area 400 — Vessel Loading

Piping, jib cranes, a moveable gangway, an observation and control platform, dock safety
unit, pipe trays, and lighting will be installed on the existing dock that serves berths 13
and 14. High-velocity hoses will be used to transfer the crude oil from the piping system
to the vessel being loaded. The high-velocity hoses will be connected to the grounding
grid to protect from the buildup of static electricity. The loading system will incorporate
automatic shutoff valves with a maximum 30-second shutoff time.

Area 500 — Transfer Pipelines

A combination of above- and below-ground steel transfer pipelines will convey crude oil
from the rail unloading building in Area 200 to the storage tanks in Area 300 and from
the storage tanks to the vessel loading system in Area 400. At full build-out, the system
will include the following.

Up to three approximately 24-inch-diameter, 1,800-foot-long pipes will collect the crude
oil unloaded at the rail unloading stations; one of these pipelines will be electrically heat-
traced to ensure that the viscosity of the non-pipeline crude oil will be maintained as it is
conveyed out of the unloading building.

Three approximately 24-inch-diameter, 5,500-foot-long pipes will connect the rail car
unloading facility to the storage tanks in Area 300; one of these pipes will be electrically
heat-traced to ensure that the viscosity of the non-pipeline crude oil will be maintained
from the unloading facility to the storage area.

Two approximately 24- to 30 inch-diameter, 5,300-foot-long pipes will connect the
storage tanks with the vessel loading system in Area 400.

One approximately 6-inch-diameter, 5,300-foot-long pipe will return crude oil from the
vessel loading system back to the storage tanks; this pipe is provided to handle loading
process shutdowns and to prevent over-pressure and hammering in the pipe conveyance
system.

One approximately 16- to 22-inch-diameter, 600-foot-long pipe will deliver hydrocarbon
vapor generated during loading of vessels to the marine vapor combustion/recovery unit
(MCVU)

Piping will be constructed of 836 Grade B low carbon steel welded pipe. Aboveground
runs of piping will be supported so that the bottom of the piping is approximately 2 feet
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2.2

off the ground on vertical supports located every 20 to 25 feet. The vertical supports will
be fixed on small concrete foundations. Where multiple pipes are placed within the
routing pipelines may be either laid side-to-side, or stacked. Expansion loops will be
constructed throughout the transfer pipeline runs to accommodate for thermal expansion
of the pipelines during operation. Where road or rail crossings occur, the piping will be
housed in underground steel casings or raised aboveground for standard American
Railway Engineering and Maintenance-of-Way Association clearances; with sealed
casings with incorporated leak detection. Runs of aboveground pipeline will be single
walled, consistent with industry practice to ensure ease of inspection and maintenance,
and in accordance with the applicable requirements of WAC 173-180-340 and 49 CFR
195.246 through 49 CFR 195.254.

The piping system and associated supports and foundations will be designed to applicable
seismic protection standards, and will be grounded to protect against the buildup of static
electricity during crude oil conveyance. Manual isolation valves will be located on the
piping system at the exit of the rail car unloading facility and at the entrance to the
storage tank area.

Areas 600 and 700 — Boiler Buildings

Two boiler buildings will be constructed to provide steam for heating of product during
offloading and storage operations. The Area 600 West Boiler Building will be located
west of the administration and support buildings. This building will have a footprint of
approximately 6,000 square feet. The Area 600 boiler building will provide steam to the
rail car unloading facility. The building will house four boilers.

The Area 700 East Boiler Building will be located adjacent to the tank storage area; this
boiler will provide steam to heat the contents of two of the storage tanks. The Area 700
boiler building will house two boilers. The boilers will be housed in an approximately
3,000-square-foot building.

Regular Business Hours — The facility is planned to operate 24 hours per day, 7 days
per week, and 52 weeks per year.

General Layout — The general layout of the facility is shown on the site map included in
Appendix B.

Industrial Activity, Materials Inventory, and Associated Pollutants

The entire project site was associated with previous industrial activities. Sites currently
involved in industrial activities include the rail unloading facility, tank farm, and dock
area. The west boiler, office and change rooms, and rail unloading facility were
previously on the site of the ALCOA Evergreen aluminum plant. The former plant was
dismantled and the site underwent extensive cleanup efforts in 2009 removing pollutants
from the site. There are several deed restrictive environmental caps where known
pollutants remain. These deed restrictive areas are shown on the general layout.

The former aluminum plant site has since been used for outdoor material storage and
transfer from rail cars. The tank farm storage area was formerly used for dry material and
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cargo storage. The former aluminum plant site has underwent extensive construction
activities since the dismantling, including new rail lines, underground utilities, and
excavation.

Operations within the facility are limited to the loading, unloading, storage, and transfer
of liquid crude oil. Specific operations are described below.

Area 200 — Rail Car Offloading

The rail car offloading facility will be designed to receive and unload both non-heated
pipeline quality crude oil unit trains, and heated non-pipeline quality crude unit trains.
Two of the unloading tracks will accommodate trains carrying pipeline quality crude oil
that can be drained and conveyed without being heated; the third unloading track will
accommodate trains carrying non-pipeline quality crude that needs to be heated prior to
draining and conveyance to storage. It is expected that the facility will receive up to four
unit trains carrying pipeline quality crude oil per day, and up to one unit train carrying
non-pipeline quality crude per day, for a total of five unit trains per day.

The 30 unloading stations dedicated to heated non-pipeline quality crude unit trains also
will be equipped with steam connections to heat the crude oil to decrease its viscosity and
allow it to flow more easily. Steam will be produced in the Area 600 Boiler Building and
piped to the unloading facility. Tanks cars that receive steam will be fitted with
permanent internal steam manifolds at the bottom of the car. Inlet steam hoses will be
connected to each car to allow steam to circulate in the manifold, thereby warming the
contents of the tank car. Steam condensate exiting the manifolds will be collected via
condensate hoses, and piped back to the steam boilers in a closed loop system.

Unloading will be accomplished with a closed-loop system, i.e., the product will be
contained in an enclosed system at all times from when it leaves the rail car to when it
enters the storage tanks. During the entire unloading process, the product will never be
exposed to the atmosphere. Unloading hoses will be manually connected to the valves on
the cars using dry fit connectors, one hose per tank car. Dry fit connectors are designed so
that the product in the hose cannot come into contact with the atmosphere. Each hose will
be equipped with an automatic shutoff valve. Once the dry fit connector has been
secured, the product will gravity-drain from the cars to a collection header.

The collection header collects the flow from a grouping of six cars. The collection
headers will be housed in underground trenches running parallel to the rail tracks. A
single 9-foot-wide by 5-foot-deep trench will serve the two train tracks dedicated to non-
heated crude unloading; a 9-foot-wide by 5-foot-deep trench will serve the single track
dedicated to unloading heated crude. Although the primary purpose of the trench is to
house the product collection lines, spill collection line, and electrical and data lines, the
trench can also act as containment if the collection and spill lines leak.

Each collection header is directly connected to a dedicated pumping station, which
transfers the product into a 24-inch-diameter transfer pipeline. One such pipeline will be
installed per track, and it will collect the flow from all five groupings of unloading
stations on that track. As the product flows from the offloading header to the pumping
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stations, it is passed through a basket strainer to remove solids. The pumping stations
monitor volumetric flow rate and crude oil density and contaminants (sediment and
water), and collect regular samples of the crude for analysis. The discharge of all five
unloading pumping stations will be combined into one 24-inch-diameter transfer pipeline
per track, which will convey the product to the storage tanks in Area 400. This transfer
pipeline is part of Area 500 and is also described in detail below. There will be a total of
two non-heated 24-inch transfer pipelines, one per track, from the unloading stations to
the tank farm inlet manifold. The discharge of the heated unloading pumping stations will
be combined into a separate heat-traced, 24-inch transfer pipe to the tank farm heated
inlet manifold.

The collection headers convey the product to pumps that will pump the product to one of
three 24-inch pipelines that will convey the product to the storage tanks. The pumps are
housed in pump pits. Each of the five pump pits serving the non-heated unloading track
will measure approximately 15 feet wide by 34 feet long and 15 feet deep. The five pump
pits serving the track unloading non-pipeline quality crude will measure 10 feet wide by
34 feet long and 15 feet deep. Two pumps will serve each offloading header, with one
acting as a primary and the second an online spare on standby. During pumping, the
product will not come into contact with the vaults; however, the vaults can act as
containment if the pumps or piping leak. The trenches and pump vaults will be
constructed of concrete and then coated with leakproof sealant.

Area 300 — Storage

Crude oil stored in the tanks will be pumped to the dock for transfer to a ship or barge.
Four variable speed pumps will pump the crude oil, with three pumps in operation and
one on standby. The pumps will be housed in the tank farm pump pit located on the west
side of the storage tank area. It will be equipped with two sump pumps to evacuate any
stormwater that collects in it. Stormwater evacuated from the pit will be routed through
the treatment and discharge system associated with the containment berm sump described
above.

Area 400 — Vessel Loading

The marine vessels will generally arrive at the berth empty. While they are being loaded,
vapors from the vessel tanks will be collected and either recovered or combusted to
control the emissions released to the air. Piping from the dock will convey the vapors to
an enclosed MCVU. Depending on the selected method, this unit will consist of a 50- by
50-foot concrete slab housing equipment and up to two 10- to 15-foot-diameter steel
stacks approximately 45 to 50 feet in height.

Area 500 — Transfer Pipelines

A combination of above- and below-ground steel transfer pipelines will convey crude oil
from the rail unloading building in Area 200 to the storage tanks in Area 300 and from
the storage tanks to the vessel loading system in Area 400. At full build-out, the system
will include the following.

Up to three approximately 24-inch-diameter, 1,800-foot-long pipes will collect the crude
oil unloaded at the rail unloading stations; one of these pipelines will be electrically heat-
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traced to ensure that the viscosity of the non-pipeline crude oil will be maintained as it is
conveyed out of the unloading building.

Three approximately 24-inch-diameter, 5,500-foot-long pipes will connect the rail car
unloading facility to the storage tanks in Area 300; one of these pipes will be electrically
heat-traced to ensure that the viscosity of the non-pipeline crude oil will be maintained
from the unloading facility to the storage area.

Two approximately 24- to 30 inch-diameter, 5,300-foot-long pipes will connect the
storage tanks with the vessel loading system in Area 400.

One approximately 6-inch-diameter, 5,300-foot-long pipe will return crude oil from the
vessel loading system back to the storage tanks; this pipe is provided to handle loading
process shutdowns and to prevent over-pressure and hammering in the pipe conveyance
system.

One approximately 16- to 22-inch-diameter, 600-foot-long pipe will deliver hydrocarbon
vapor generated during loading of vessels to the MCVU.

Areas 600 and 700 — Boiler Buildings

Water circulates through the inside of heat transfer tubes while the outside of the tubes is
heated by direct contact with the hot boiler combustion gases and radiant heat transfer.
Natural gas will be supplied to the boiler buildings from the existing pipeline serving the
area. An existing gas line in Old Lower River Road will provide service to the site. Steam
from the boilers will be delivered to the point of use via insulated pipelines. The gas-fired
boiler may also provide steam to pipes and ancillary equipment and space heating.

Materials and Pollutants

There will be no outdoor storage of materials or products. All crude oil within the facility
is contained within rail cars, pipelines, and storage tanks. Small quantities of on-site dust
or particulates may be generated by the impervious surfaces, including gravel surfacing.
Miscellaneous operational cleaning supplies, solvents, and chemicals will be stored inside
protected from stormwater. Select roof runoff will be routed directly to storm drain
sewers, and all remaining stormwater runoff will be routed through water quality
treatment units.

On-site waste treatment and storage occurs at the following locations.

e West Boiler Building — Pretreatment of west boiler blowdown prior to disposal to the
municipal sanitary sewer. The treatment process is continuous and does not require
storage for treated wastewater.

e East Boiler Building — Pretreatment of tank farm boiler blowdown prior to disposal to
the municipal sanitary sewer. The treatment process is continuous and does not
require storage for treated wastewater. Domestic wastewater from an on-site restroom
and rainwater falling into the pump basin will be mixed with boiler plant wastewater
for discharge to the municipal sanitary sewer.
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Vapor Combustion — Volatile gasses are drawn from docked vessels and piped to the
vapor combustion unit (VCU) at the dock area; the VCU treats the gases prior to their
discharge to the atmosphere. The VCU does not generate any wastewater.

Rail Car Spill Containment — In the event of an accidental oil spill within the rail car
unloading area, spilled oil would drain into the rail spill pans and, if catastrophic, into
secondary containment trenches that extend the full length of the rail car unloading
building. Pumping systems would transfer spilled oil to aboveground containment
tanks located adjacent to the parking lot by the office and change room facilities.
Liquid in the containment tanks will be hauled off site for disposal at a licensed
hazardous materials handling facility.

Foam Fire Protection Systems — The rail car unloading building and storage tanks are
equipped with foam retardant fire suppressing systems. In the event that these
systems are activated, foam will be contained within the tank farm bermed area or
unloading building containment systems. This material will then be hauled off site for
disposal at a licensed hazardous materials handling facility.

Industrial Activity/Exposed Materials Associated Pollutants

Area 200 — Rail Car Unloading crude oil, sediment, turbidity

Area 300 — Storage Area crude oil, fire retardant, sediment, turbidity
Area 400 — Vessel Loading sediment, turbidity

Area 500 — Transfer Pipelines crude oil

Areas 600 and 700 — Boiler Buildings sediment, turbidity

2.3 Spills and Leaks

Areas of Site Where Potential Spills/Leaks Could Occur

Location Outfalls

Area 200 — Railcar Unloading Area Terminal 5 Outfall

Area 300 — Storage Area Terminal 4 Outfall

Area 400 — Vessel Loading TBD

Area 500 — Transfer Pipeline West Boiler Area Terminals 4 and 5 Outfalls
Areas 600 and 700 — Boiler Buildings Terminal 5 Outfall

3.0 BEST MANAGEMENT PRACTICES (BMPs)
3.1 Operational Source Control BMPs
3.1.1 Good Housekeeping

Vacuum paved surfaces with a vacuum sweeper (or a sweeper with a vacuum
attachment) to remove accumulated pollutants a minimum of once per quarter.

Identify and control all on-site sources of dust to minimize stormwater contamination
from the deposition of dust on areas exposed to precipitation.
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Keep all dumpsters under cover or fit with a lid that must remain closed when not in
use.

3.1.2 Operational Source Control BMPs - Docks and Vessels

Clean regularly all accessible work, service and storage areas to remove debris, and
any other potential stormwater pollutants.

Sweep rather than hose debris on the dock. If hosing is unavoidable, the hose water
must be collected and conveyed to treatment.

Dispose of greasy rags, oil filters, air filters, batteries, spent coolant, and degreasers
properly.

Drain oil filters before disposal or recycling.

Immediately repair or replace leaking connections, valves, pipes, hoses, and
equipment that causes the contamination of stormwater.

Use drip pans, drop cloths, tarpaulins, or other protective devices in all paint mixing
and solvent operations unless carried out in impervious contained and covered areas.

Maintain automatic bilge pumps in a manner that will prevent waste material from
being pumped automatically into surface water.

Prohibit uncontained spray painting, blasting, or sanding activities over open water.

Do not dump or pour waste materials down floor drains, sinks, or outdoor storm drain
inlets that discharge to surface water. Plug floor drains that are connected to storm
drains or to surface water. If necessary, install a sump that is pumped regularly.

Prohibit outside spray painting, blasting, or sanding activities during windy
conditions that render containment ineffective.

Do not burn paint and/or use spray guns on topsides or above decks.

Immediately clean up any spillage on dock, boat, or ship deck areas and dispose of
the wastes properly.

In the event of an accidental discharge of oil or hazardous material into waters of the
state or onto land with a potential for entry into state waters, immediately notify the
yard, port, marina owner or manager, the Department of Ecology, and the National
Response Center at 1-800-424-8802 (24-hour). If the spill can reach or has reached
marine water, call the U.S. Coast Guard at (206) 217-6232.
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3.1.3 Operational Source Control BMPs - Dust Control at Disturbed Land Areas and
Unpaved Roadways and Parking Lots
e Sprinkle or wet down soil or dust with water as long as it does not result in a
wastewater discharge.

e Use only local- and/or state-government-approved dust suppressant chemicals, such
as those listed in Washington Department of Ecology Publication 96-433,
“Techniques for Dust Prevention and Suppression.”

e Avoid excessive and repeated applications of dust suppressant chemicals. Time the
application of dust suppressants to avoid or minimize their wash-off by rainfall or
human activity, such as irrigation.

e Apply stormwater containment to prevent the conveyance of stormwater Total
Suspended Solids (TSS) into storm drains or receiving waters.

e The use of motor oil for dust control is prohibited. Care should be taken when using
lignin derivatives and other high Biological Oxygen Demand (BOD) chemicals in
excavations or areas easily accessible to surface water or groundwater.

e Consult with the Ecology regional office in your area on discharge permit
requirements if the dust suppression process results in a wastewater discharge to the
ground, groundwater, storm drain, or surface water.

3.1.4 Operational Source Control BMPs - Landscaping and Lawn/Vegetation
Management

Landscaping:
e Install engineered soil/landscape systems to improve the infiltration and regulation of
stormwater in landscaped areas.

e Do not dispose of collected vegetation into waterways or storm drainage systems.

Pesticides:
e Develop and implement an Integrated Pest Management (IPM) plan and use
pesticides only as a last resort.

An IPM program might consist of the following steps.

Step 1: Correctly identify problem pests and understand their life cycle.

Step 2: Establish tolerance thresholds for pests.

Step 3: Monitor to detect and prevent pest problems.

Step 4: Modify the maintenance program to promote healthy plants and discourage
pests.

Step 5: Use cultural, physical, mechanical, or biological controls first if pests exceed
the tolerance thresholds.

Step 6: Evaluate and record the effectiveness of the control and modify maintenance
practices to support lawn or landscape recovery and prevent recurrence.

Appendix C — SWPPP BergerABAM
Tesoro Savage Vancouver Energy Distribution Terminal 29 August 2013
Vancouver, Washington Page 13 of 34



e Implement a pesticide-use plan and include at a minimum a list of selected pesticides
and their specific uses; brands, formulations, application methods, and quantities to
be used; equipment use and maintenance procedures; safety, storage, and disposal
methods; and monitoring, record keeping, and public notice procedures. All
procedures shall conform to the requirements of Chapter 17.21 RCW and
Chapter 16-228 WAC (Appendix IV-D R.7).

e Choose the least toxic pesticide available that is capable of reducing the infestation to
acceptable levels. The pesticide should readily degrade in the environment and/or
have properties that strongly bind it to the soil. Any pest control used should be
conducted at the life stage when the pest is most vulnerable. For example, if it is
necessary to use a Bacillus thuringiens as application to control tent caterpillars, it
must be applied before the caterpillars cocoon or it will be ineffective. Any method
used should be site-specific and not used wholesale over a wide area.

e Apply the pesticide according to label directions. Under no conditions shall pesticides
be applied in quantities that exceed manufacturer’s instructions.

e Mix the pesticides and clean the application equipment in an area where accidental
spills will not enter surface or ground waters, and will not contaminate the soil.

e Store pesticides in enclosed areas or in covered impervious containment. Ensure that
pesticide contaminated stormwater or spills/leaks of pesticides are not discharged to
storm drains. Do not hose down the paved areas to a storm drain or conveyance ditch.
Store and maintain appropriate spill cleanup materials in a location known to all near
the storage area.

e Clean up any spilled pesticides and ensure that the pesticide contaminated waste
materials are kept in designated covered and contained areas.

e The pesticide application equipment must be capable of immediate shutoff in the
event of an emergency.

e Do not spray pesticides within 100 feet of open waters (including wetlands, ponds,
and streams), sloughs, and any drainage ditch or channel that leads to open water
except when approved by Ecology or the local jurisdiction. All sensitive areas,
including wells, creeks, and wetlands, must be flagged prior to spraying.

e Asrequired by the local government or by Ecology, complete public posting of the
area to be sprayed prior to the application.

e Spray applications should only be conducted during weather conditions as specified
in the label direction and applicable local and state regulations. Do not apply during
rain or immediately before expected rain.
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Vegetation Management:

e Use at least an 8-inch "topsoil” layer with at least 8 percent organic matter to provide
a sufficient vegetation-growing medium. Amending existing landscapes and turf
systems by increasing the percent organic matter and depth of topsoil can
substantially improve the permeability of the soil, the disease and drought resistance
of the vegetation, and reduce fertilizer demand. This reduces the demand for
fertilizers, herbicides, and pesticides. Organic matter is the least water-soluble form
of nutrients that can be added to the soil. Composted organic matter generally releases
only between 2 and 10 percent of its total nitrogen annually, and this release
corresponds closely to the plant growth cycle. If natural plant debris and mulch are
returned to the soil, this system can continue recycling nutrients indefinitely.

e Select the appropriate turfgrass mixture for your climate and soil type. Certain tall
fescues and rye grasses resist insect attack because the symbiotic endophytic fungi
found naturally in their tissues repel or kill common leaf and stem-eating lawn
insects. They do not, however, repel root-feeding lawn pests, such as Crane Fly
larvae, and are toxic to ruminants, such as cattle and sheep. The fungus causes no
known adverse effects to the host plant or to humans. Endophytic grasses are
commercially available and can be used in areas, such as parks or golf courses, where
grazing does not occur. The local Cooperative Extension office can offer advice on
which types of grass are best suited to the area and soil type.

e Use the following seeding and planting BMPs, or equivalent BMPs to obtain
information on grass mixtures, temporary and permanent seeding procedures,
maintenance of a recently planted area, and fertilizer application rates: temporary
seeding, mulching and matting, clear plastic covering, permanent seeding and
planting, and sodding as described in VVolume Il of the stormwater manual.

e Selection of desired plant species can be made by adjusting the soil properties of the
subject site. For example, a constructed wetland can be designed to resist the invasion
of reed canary grass by layering specific strata of organic matters (e.g., compost
forest product residuals) and creating a mildly acidic pH and carbon-rich soil
medium. Consult a soil restoration specialist for site-specific conditions.

e Aerate lawns regularly in areas of heavy use where the soil tends to become
compacted. Aeration should be conducted while the grasses in the lawn are growing
most vigorously. Remove layers of thatch greater than 3/4 inch deep.

e Mowing is a stress-creating activity for turfgrass. When grass is mowed too short, its
productivity is decreased and there is less growth of roots and rhizomes. The turf
becomes less tolerant of environmental stresses, more disease prone, and more reliant
on outside means, such as pesticides, fertilizers, and irrigation to remain healthy. Set
the mowing height at the highest acceptable level and mow at times and intervals
designed to minimize stress on the turf. Generally mowing only one-third of the grass
blade height will prevent stressing the turf.
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Irrigation:

The depth from which a plant normally extracts water depends on the rooting depth of
the plant. Appropriately irrigated lawn grasses normally root in the top 6 to 12 inches
of soil; lawns irrigated on a daily basis often root only in the top 1 inch of soil.
Improper irrigation can encourage pest problems, leach nutrients, and make a lawn
completely dependent on artificial watering. The amount of water applied depends on
the normal rooting depth of the turfgrass species used, the available water holding
capacity of the soil, and the efficiency of the irrigation system. Consult with the local
water utility, Conservation District, or Cooperative Extension office to help determine
optimum irrigation practices.

Fertilizer Management:

Turfgrass is most responsive to nitrogen fertilization, followed by potassium and
phosphorus. Fertilization needs vary by site depending on plant, soil, and climatic
conditions. Evaluation of soil nutrient levels through regular testing ensures the best
possible efficiency and economy of fertilization. For details on soils testing, contact
the local Conservation District or Cooperative Extension Service.

Fertilizers should be applied in amounts appropriate for the target vegetation and at
the time of year that minimizes losses to surface and ground waters. Do not fertilize
during a drought or when the soil is dry. Alternatively, do not apply fertilizers within
three days prior to predicted rainfall. The longer the period between fertilizer
application and either rainfall or irrigation, the less fertilizer runoff occurs.

Use slow release fertilizers, such as methylene urea, IDBU, or resin coated fertilizers
when appropriate, generally in the spring. Use of slow release fertilizers is especially
important in areas with sandy or gravelly soils.

Time the fertilizer application to periods of maximum plant uptake. Generally fall and
spring applications are recommended, although Washington State University turf
specialists recommend four fertilizer applications per year.

Properly trained persons should apply all fertilizers. At commercial and industrial
facilities, fertilizers should not be applied to grass swales, filter strips, or buffer areas
that drain to sensitive water bodies unless approved by the local jurisdiction.

3.1.5 Operational Source Control BMPs - Loading and Unloading Areas for Liquid
Material

All Loading/Unloading Areas:

Place drip pans, or other appropriate temporary containment device, at locations
where leaks or spills may occur, such as hose connections, hose reels, and filler
nozzles. Drip pans shall always be used when making and breaking connections.
Check loading/unloading equipment such as valves, pumps, flanges, and connections
regularly for leaks and repair as needed.
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Rail Transfer Areas to Above/Below-ground Storage Tanks:

e To minimize the risk of accidental spillage, prepare an "Operations Plan™ that
describes procedures for loading/unloading. Train the employees, especially fork lift
operators, in its execution and post it or otherwise have it readily available to
employees.

e Report spills of reportable quantities to Ecology (refer to Section 1.5 for telephone
numbers of Ecology regional office).

e Prepare and implement an Emergency Spill Cleanup Plan for the facility (BMP Spills |
of Oil and Hazardous Substances), which includes the following BMPs:

— Ensure the cleanup of liquid/solid spills in the loading/unloading area immediately, if a
significant spill occurs, and, upon completion of the loading/unloading activity, or, at the
end of the working day.

— Retain and maintain an appropriate oil spill cleanup kit on-site for rapid cleanup of
material spills (see BMP Spills of Oil and Hazardous Substances).

— Ensure that an employee trained in spill containment and cleanup is present during
loading/unloading.

e Install a containment pan system within the rails to collect spills/leaks from tank cars
and hose connections, hose reels, and filler nozzles.

Loading/Unloading from/to Marine Vessels:
e Facilities and procedures for the loading or unloading of petroleum products must
comply with U.S. Coast Guard requirements.

Transfer of Small Quantities from Tanks:

e Refer to BMPs Storage of Liquids in Permanent Aboveground Tanks, and Storage of
Liquid, Food Waste, or Dangerous Waste Containers for requirements on the transfer
of small quantities from tanks and containers, respectively.

3.1.6 Operational Source Control BMPs - Maintenance of Utility Corridors and Facilities

e Within utility corridors, consider preparing maintenance procedures and an
implementation schedule that provides for a vegetative, gravel, or equivalent cover
that minimizes bare or thinly vegetated ground surfaces within the corridor, to
prevent the erosion of soil.

e Provide maintenance practices to prevent stormwater from accumulating and draining
across and/or onto roadways. Stormwater should be conveyed through rail/roadside
ditches and culverts. The road should be crowned, outsloped, water barred, or
otherwise left in a condition not conducive to erosion. Appropriately maintaining
grassy roadside ditches discharging to surface waters is an effective way of removing
some pollutants associated with sediments carried by stormwater.

e Maintain ditches and culverts at an appropriate frequency to ensure that plugging and
flooding across the roadbed, with resulting overflow erosion, does not occur.
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Operational Source Control BMPs for the Storage of Waste Materials that can
Contaminate Stormwater.

3.1.7 Operational Source Control BMPs - Maintenance of Rail/Roadside Ditches

Inspect ditches regularly, as needed, to identify sediment accumulations and localized
erosion.

Clean ditches on a regular basis, as needed. Ditches should be kept free of rubbish
and debris.

Vegetation in ditches often prevents erosion and cleanses runoff waters. Remove
vegetation only when flow is blocked or excess sediments have accumulated.
Conduct ditch maintenance (seeding, fertilizer application, harvesting) in late spring
and/or early fall, where possible. This allows vegetative cover to be reestablished by
the next wet season thereby minimizing erosion of the ditch, as well as making the
ditch effective as a biofilter.

In the area between the edge of the pavement and the bottom of the ditch, commonly
known as the “bare earth zone,” use grass vegetation, wherever possible. Vegetation
should be established from the edge of the pavement if possible, or at least from the

top of the slope of the ditch.

Diversion ditches on top of cut slopes that are constructed to prevent slope erosion by
intercepting surface drainage must be maintained to retain their diversion shape and
capability.

Ditch cleanings are not to be left on the roadway surfaces. Sweep dirt and debris
remaining on the pavement at the completion of ditch cleaning operations.

Ditch cleanings, not contaminated by spills or other releases and not associated with a
stormwater treatment system such as a bioswale, may be screened to remove litter and
separated into soil and vegetative matter (leaves, grass, needles, branches, etc.). The
soil fraction may be handled as ‘clean soils’ and the vegetative matter can be
composted or disposed of in a municipal waste landfill.

Ditch cleanings contaminated by spills or other releases known or suspected to
contain dangerous waste must be handled following the Dangerous Waste
Regulations (Chapter 173-303 WAC) unless testing determines it is not dangerous
waste.

Examine culverts on a regular basis for scour or sedimentation at the inlet and outlet,
and repair as necessary. Give priority to those culverts conveying perennial and/or
salmon-bearing streams and culverts near streams in areas of high sediment load,
such as those near subdivisions during construction.

Appendix C — SWPPP BergerABAM
Tesoro Savage Vancouver Energy Distribution Terminal 29 August 2013
Vancouver, Washington Page 18 of 34



3.1.8 Operational Source Control BMPs - Maintenance of Stormwater Drainage and
Treatment Systems

3.1.9

Inspect and clean treatment BMPs, conveyance systems, and catch basins as needed,
and determine whether improvements in O&M are needed.

Promptly repair any deterioration threatening the structural integrity of the facilities.
These include replacement of clean-out gates, catch basin lids, and rock in emergency
spillways.

Ensure that storm sewer capacities are not exceeded and that heavy sediment
discharges to the sewer system are prevented.

Regularly remove debris and sludge from BMPs used for peak-rate control, treatment,
etc. and truck to a local- or state-government-approved disposal site.

Clean catch basins when the depth of deposits reaches 60 percent of the sump depth
as measured from the bottom of basin to the invert of the lowest pipe into or out of
the basin. However, in no case should there be less than 6 inches clearance from the
debris surface to the invert of the lowest pipe. Some catch basins (for example,
WSDOT Type 1L basins) may have as little as 12 inches sediment storage below the
invert. These catch basins will need more frequent inspection and cleaning to prevent
scouring. Where these catch basins are part of a stormwater collection and treatment
system, the system owner/operator may choose to concentrate maintenance efforts on
downstream control devices as part of a systems approach.

Clean woody debris in a catch basin as frequently as needed to ensure proper
operation of the catch basin.

Post warning signs; “Dump No Waste - Drains to Surface Water” or emboss on or
adjacent to all storm drain inlets where practical.

Disposal of sediments and liquids from the catch basins must comply with
“Recommendations for Management of Street Wastes” described in Appendix 1V-G
of the stormwater manual.

Operational Source Control BMPs for Soil Erosion and Sediment Control at
Industrial Sites, Storage of Liquid, Spills of Oil and Hazardous Substances, and Illicit
Connections to Storm Drains.

Operational Source Control BMPs - Parking and Storage of Vehicles and
Equipment

Do not hose down the area to a storm drain or to a receiving water. Sweep parking
lots, storage areas, and driveways, regularly to collect dirt, waste, and debris.

3.1.10Operational Source Control BMPs - Railroad Yards

Implement all required BMPs depending on the pollutant-generating
activities/sources at a railroad yard facility.
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e Do not allow discharge to outside areas from toilets while a train is in transit.
Designated off-site pumpout facilities should be used to service these units.

e Use drip pans at hose/pipe connections during liquid transfer and other leak-prone
areas.

e During maintenance, do not discard debris or waste liquids along the tracks or in
railroad yards.

3.1.11 Operational Source Control BMPs - Roof/Building Drains at Manufacturing and
Commercial Buildings
e If leachates and/or emissions from buildings are suspected sources of stormwater
pollutants, then sample and analyze the stormwater draining from the building.

e |f aroof/building stormwater pollutant source is identified, implement appropriate
source control measures, such as air pollution control equipment, selection of
materials, painting galvanized surfaces, operational changes, material recycle, process
changes, etc.

3.1.12 Operational Source Control BMPs - Soil Erosion and Sediment Control at
Industrial Sites

Cover Practice Options:
e \egetative cover, such as grass, trees, shrubs, on erodible soil areas

e Covering with mats such as clear plastic, jute, synthetic fiber
e Preservation of natural vegetation, including grass, trees, shrubs, and vines

Structural Practice Options:
o Vegetated swale, dike, silt fence, check dam, gravel filter berm, sedimentation basin,
and proper grading.

3.1.13 Operational Source Control BMPs for Storage of Liquid

e Place drip pans beneath all mounted container taps and at all potential drip and spill
locations during filling and unloading of containers.

e Inspect tanks or container storage areas regularly for corrosion, structural failure,
spills, leaks, overfills, and failure of piping systems. Check containers daily for
leaks/spills. Replace containers, and replace and tighten bungs in drums as needed.

e Businesses accumulating dangerous wastes that do not contain free liquids need only
to store these wastes in a sloped designated area with the containers elevated or
otherwise protected from stormwater runon.

e Drums stored in an area where unauthorized persons may gain access must be secured
in a manner that prevents accidental spillage, pilferage, or any unauthorized use.
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If the material is a dangerous waste, the business owner must comply with any
additional Ecology requirements as required.

Storage of reactive, ignitable, or flammable liquids must comply with the Uniform
Fire Code.

Cover dumpsters, or keep them under cover such as a lean-to, to prevent the entry of
stormwater. Replace or repair leaking garbage dumpsters.

Drain dumpsters and/or dumpster pads to sanitary sewer. Keep dumpster lids closed.
Install waterproof liners.

3.1.14 Operational Source Control BMPs for Storage of Liquids in Permanent
Aboveground Tanks

Inspect the tank containment areas regularly to identify problem components such as
fittings, pipe connections, and valves, for leaks/spills, cracks, corrosion, etc.

Place adequately sized drip pans beneath all mounted taps and drip/spill locations
during filling/ unloading of tanks. Valved drain tubing may be needed in mounted
drip pans.

Sweep and clean the tank storage area regularly, if paved.
Replace or repair tanks that are leaking, corroded, or otherwise deteriorating.

All installations shall comply with the Uniform Fire Code and the National Electric
Code.

3.1.15 Operational Source Control BMPs for Washing and Steam Cleaning
Vehicles/Equipment/Building Structures

Conduct vehicle washing at an off-site commercial washing facility in which the
washing occurs in an enclosure and drains to the sanitary sewer.

Conduct miscellaneous parts/equipment washing at a designated location within the
rail unloading facility, which drains to containment storage for haul off.

Conduct outside washing operation in a designated wash area with the following
features.

In a paved area, constructed as a spill containment pad to prevent the run-on of
stormwater from adjacent areas. Slope the spill containment area so that washwater is
collected in a containment pad drain system with perimeter drains, trench drains, or
catchment drains. Size the containment pad to extend out a minimum of 4 feet on all
sides of the vehicles and/or equipment being washed.

Convey the washwater to a sump (like a grit separator) and then to a sanitary sewer (if
allowed by City of Vancouver). A National Pollution Discharge Elimination System
(NPDES) permit may be required for any washwater discharge to a storm drain or
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receiving water after treatment. Contact the Ecology regional office for NPDES permit
requirements.

— The containment sump must have a positive control outlet valve for spill control with live
containment volume, and oil/water separation. Size the minimum live storage volume to
contain the maximum expected daily washwater flow plus the sludge storage volume
below the outlet pipe. The outlet valve will be shut during the washing cycle to collect
the washwater in the sump. The valve should remain shut for at least 2 hours following
the washing operation to allow the oil and solids to separate before discharge to a sanitary
sewer.

— The inlet valve in the discharge pipe should be closed when washing is not occurring,
thereby preventing the entry of uncontaminated stormwater into the pretreatment/
treatment system. The stormwater can then drain into the conveyance/discharge system
outside of the wash pad (essentially bypasses the washwater treatment/conveyance
system). Post signs to inform people of the operation and purpose of the valve. Clean the
concrete pad thoroughly until there is no foam or visible sheen in the washwater prior to
closing the inlet valve and allowing uncontaminated stormwater to overflow and drain off
the pad.

— Collect the washwater from building structures and convey it to appropriate
treatment, such as a sanitary sewer system if it contains oils, soaps, or detergents,
where feasible. If the washwater does not contain oils, soaps, or detergents, then it
could drain to soils that have sufficient natural attenuation capacity for dust and
sediment.

Preventive Maintenance:
e Clean catch basins when the depth of debris reaches 60 percent of the sump depth. In
addition, the Permittee must keep the debris surface at least 6 inches below the outlet

pipe.

e Inspect all equipment and vehicles during monthly site inspections for leaking fluids,
such as oil, antifreeze, etc. Take leaking equipment and vehicles out of service or
prevent leaks from spilling on the ground until repaired.

e Immediately clean up spills and leaks (e.g., using absorbents, vacuuming, etc.) to
prevent the discharge of pollutants.

Spill Prevention and Emergency Cleanup:

e Store all chemical liquids, fluids, and petroleum products, on an impervious surface
that is surrounded with a containment berm or dike that is capable of containing
10 percent of the total enclosed tank volume or 110 percent of the volume contained
in the largest tank, whichever is greater.

e Prevent precipitation from accumulating in containment areas with a roof or
equivalent structure or include a written plan on how it will manage and dispose of
accumulated water if a containment area cover is not practical.
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e Locate spill kits within 25 feet of all stationary fueling stations, fuel transfer stations,
and mobile fueling units. At a minimum, spill kits shall include:

— QOil absorbents capable of absorbing 15 gallons of fuel.

— A storm drain plug or cover Kit.

— A non-water containment boom, a minimum of 10 feet in length with a 12-gallon
absorbent capacity.

— A non-metallic shovel.

— Two 5-gallon buckets with lids.

e Block, plug, or cover storm drains that receive runoff from areas where fueling,
during fueling.

e Use drip pans or equivalent containment measures during all petroleum transfer
operations.

e Locate materials, equipment, and activities so that leaks are contained in existing
containment and diversion systems (confine the storage of leaky or leak-prone
vehicles and equipment awaiting maintenance to protected areas).

e Use drip pans and absorbents under or around leaky vehicles and equipment or store
indoors where feasible. Drain fluids from equipment and vehicles prior to on-site
storage or disposal.

e Maintain a spill log that includes the following information for chemical and
petroleum spills: date, time, amount, location, and reason for spill; date/time clean-up
completed, notifications made and staff involved.

e Condition S3 of the Industrial Stormwater General Permit requires the SWPPP to
include the “applicable” Spill Prevention Operational and Source Control BMPs
listed in Ecology’s SWMMs, or other guidance documents as mandatory.

3.1.16 Operational Source Control BMPs for Spills of Oil and Hazardous Substances
e Prepare an Emergency Spill Control Plan (SCP), which includes:

— A description of the facility, including the owner's name and address;

— The nature of the activity at the facility;

— The general types of chemicals used or stored at the facility;

— Assite plan showing the location of storage areas for chemicals, the locations of
storm drains, the areas draining to them, and the location and description of any
devices to stop spills from leaving the site, such as positive control valves;

— Cleanup procedures;

— Notification procedures to be used in the event of a spill, such as notifying key
personnel. Agencies such as Ecology, local fire department, Washington State
Patrol, and the local Sewer Authority, shall be notified; and

— The name of the designated person with overall spill cleanup and notification
responsibility.
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Train key personnel in the implementation of the Emergency SCP. Prepare a
summary of the plan and post it at appropriate points in the building, identifying the
spill cleanup coordinators, location of cleanup kits, and phone numbers of regulatory
agencies to be contacted in the event of a spill.

Update the SCP regularly.

Immediately notify Ecology and City of Vancouver if a spill may reach sanitary or
storm sewers, groundwater, or surface water, in accordance with federal and Ecology
spill reporting requirements.

Immediately clean up spills. Do not use emulsifiers for cleanup unless an appropriate
disposal method for the resulting oily wastewater is implemented. Absorbent material
shall not be washed down a floor drain or storm sewer.

Locate emergency spill containment and cleanup kit(s) in high potential spill areas.
The contents of the kit shall be appropriate for the type and quantities of chemical
liquids stored at the facility.

3.1.17 Operational Source Control BMPs for lllicit Connections to Storm Drains

Eliminate unpermitted wastewater discharges to storm drains, groundwater, or surface
water.

Convey unpermitted discharges to a sanitary sewer if allowed by the City of
Vancouver.

Obtain appropriate permits for these discharges.

3.1.18 Employee Training
A complete narrative and description of applicable staff training will be provided with the
Final SWPPP.

3.1.19Inspections, Reporting, and Recordkeeping

Identify facility personnel who will inspect designated equipment and facility areas as
required in Condition S7.

Contain a visual inspection report or check list that includes all items required by
Condition S7.C.

Provide a tracking or follow-up procedure to ensure that a report is prepared and any
appropriate action taken in response to visual inspections.

Define how the Permittee will comply with signature requirements and records
retention identified in Special Condition S9, Reporting and Recordkeeping
Requirements.

Include a certification of compliance with the SWPPP and permit for each inspection
using the language in S7.C.1.c.
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See Attachment D for monthly inspection reporting and record keeping.

3.1.20llicit Discharges

3.2

Water from washing vehicles or equipment, steam cleaning and/or pressure washing is
considered process wastewater. The Permittee must not allow this process wastewater to
comingle with stormwater or enter storm drains; and must collect in a tank for off-site
disposal, or discharge it to a sanitary sewer, with written approval from the local sewage
authority.

During each monthly site inspection, look for signs of illicit discharges, especially during
dry weather when stormwater isn’t discharging from the site. Each monthly site
inspection will include:

e Observations made at stormwater sampling locations and areas where stormwater
associated with industrial activity is discharged off-site; or discharged to waters of the
state, or to a storm sewer system that drains to waters of the state.

e Observations for the presence of floating materials, visible oil sheen, discoloration,
turbidity, odor, etc. in the stormwater discharge(s).

e Observations for the presence of illicit discharges, such as domestic wastewater,
noncontact cooling water, or process wastewater (including leachate).

— Ifanillicit discharge is discovered, the Permittee shall notify Ecology within
seven days.

— The Permittee shall eliminate the illicit discharge within 30 days.

Structural Source Control BMPs
Mandatory Structural Source Control BMPs required by Condition S3 of the Industrial
Stormwater General Permit.

e Use grading, berming, or curbing to prevent runoff of contaminated flows and divert
run-on away from manufacturing, processing, and material storage areas (including
loading and unloading, storage, disposal, cleaning, maintenance, and fueling
operations).

e Perform all cleaning operations indoors, under cover, or in bermed areas that prevent
stormwater runoff and run-on and also that capture any overspray.

e Ensure that all washwater drains to a collection system that directs the washwater to
further treatment or storage and not to the stormwater drainage system.

e Condition S3 of the Industrial Stormwater General Permit requires the SWPPP to
include the “applicable” Structural Source Control BMPs listed in Ecology’s
SWMMs, or other guidance documents as mandatory.
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3.2.1 Structural Source Control BMPs for Loading and Unloading Areas for Liquid
Material

3.2.2

3.23

All Loading/Unloading Areas:

Consistent with Uniform Fire Code requirements (Appendix 1V-D R.2) and to the
extent practicable, conduct unloading or loading of solids and liquids in a
manufacturing building, under a roof, or lean-to, or other appropriate cover.

Berm, dike, and/or slope the loading/unloading area to prevent run-on of stormwater
and to prevent the runoff or loss of any spilled material from the area.

Large loading areas frequently are not curbed along the shoreline. As a result,
stormwater passes directly off the paved surface into surface water. Place curbs along
the edge, or slope the edge such that the stormwater can flow to an internal storm
drain system that leads to an approved treatment BMP.

Pave and slope loading/unloading areas to prevent the pooling of water. The use of
catch basins and drain lines within the interior of the paved area must be minimized
as they will frequently be covered by material, or they should be placed in designated
“alleyways” that are not covered by material, containers or equipment.

Structural Source Control BMPs for Storage of Liquid or Dangerous Waste
Containers

Keep containers with dangerous waste or other potential pollutant liquids inside a
building unless this is impracticable due to site constraints or Uniform Fire Code
requirements.

Store containers in a designated area, which is covered, bermed or diked, paved and
impervious in order to contain leaks and spills. The secondary containment shall be
sloped to drain into a dead-end sump for the collection of leaks and small spills.

For liquid wastes, surround the containers with a dike. The dike must be of sufficient
height to provide a volume of 10 percent of the total enclosed container volume or
110 percent of the volume contained in the largest container, whichever is greater, or,
if a single container, 110 percent of the volume of that container.

Where material is temporarily stored in drums, a containment system can be used as
illustrated, in lieu of the above system.

Place containers mounted for direct removal of a liquid chemical for use by
employees inside a containment area as described above. Use a drip pan during liquid
transfer.

Structural Source Control BMPs for Storage of Liquids in Permanent Aboveground
Tanks

Locate permanent tanks in impervious (portland cement concrete or equivalent)
secondary containment surrounded by dike or UL-approved double-walled. The dike

Appendix C — SWPPP BergerABAM
Tesoro Savage Vancouver Energy Distribution Terminal 29 August 2013
Vancouver, Washington Page 26 of 34



must be of sufficient height to provide a containment volume of either 10 percent of
the total enclosed tank volume or 110 percent of the volume contained in the largest
tank, whichever is greater, or, if a single tank, 110 percent of the volume of that tank.

e Slope the secondary containment to drain to a dead-end sump (optional), or
equivalent, for the collection of small spills.

e Include a tank overfill protection system to minimize the risk of spillage during
loading.

3.3 Treatment BMPs

Structure: Rail Offloading Area — Media Filtration Vault

Date of Implementation: TBD

Discharge Point: Connects to existing Port-owned storm drain

Area(s) Treated: Gravel Yard — see plans

Pollutants Removed: Suspended solids, hydrocarbons, metals

Maintenance Requirement(s): Cleaning and debris removal, inspection for replacement of
filtration media

Frequency: Monthly

Structure: Office and Administrative Area — Media Filtration Vault

Date of Implementation: TBD

Discharge Point: Connects to existing Port-owned storm drain

Area(s) Treated: Parking areas — see plans

Pollutants Removed: Suspended solids, hydrocarbons, metals

Maintenance Requirement(s): Cleaning and debris removal, inspection for replacement of
filtration media

Frequency: Monthly

Structure: Storage Tank Area — Hydrodynamic Separation Unit

Date of Implementation: TBD

Discharge Point: Connects to existing Port-owned storm drain

Area(s) Treated: Tank Farm area — see plans

Pollutants Removed: Debris and larger solids

Maintenance Requirement(s): Cleaning and debris removal, frequent inspection
Frequency: Monthly

Structure: Storage Tank Area — Oil/Water Separators

Date of Implementation: TBD

Discharge Point: Connects to existing Port-owned storm drain

Area(s) Treated: Tank Farm area — see plans

Pollutants Removed: Oil

Maintenance Requirement(s): Cleaning and oil removal, frequent inspection
Frequency: Monthly
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Structure: Storage Tank Area — Media Filtration Vault

Date of Implementation: TBD

Discharge Point: Connects to existing Port-owned storm drain

Area(s) Treated: Tank Farm area — see plans

Pollutants Removed: Suspended solids, hydrocarbons, metals

Maintenance Requirement(s): Cleaning and debris removal, inspection for replacement of
filtration media

Frequency: Monthly

Structure: Vessel Loading Area — Media Filtration Vault

Date of Implementation: TBD

Discharge Point: TBD

Area(s) Treated: Shoreline portion of the berth — see plans

Pollutants Removed: Suspended solids, hydrocarbons, metals

Maintenance Requirement(s): Cleaning and debris removal, inspection for replacement of
filtration media

Frequency: Monthly

Structure: Boiler Buildings Area — Media Filtration Manhole

Date of Implementation: TBD

Discharge Point: Connects to existing Port-owned storm drain

Area(s) Treated: Pavement areas at the West Boiler Area — see plans

Pollutants Removed: Debris, suspended solids, hydrocarbons, and metals

Maintenance Requirement(s): Cleaning and debris removal, inspection for replacement of
filtration media

Frequency: Monthly

3.3.1 Mandatory Treatment BMPs required by Condition S3 of the Industrial Stormwater
General Permit
e Condition S3 of the Industrial Stormwater General Permit requires permittees to
implement Treatment BMPs listed as “applicable” in Ecology’s SWMMs, or other
approved guidance documents (see Condition S3.A.3).

e The Permittee may omit individual BMPs if site conditions render the BMP
unnecessary, infeasible, or the Permittee provides alternative and equally effective
BMPs; if the Permittee clearly justifies each BMP omission in the SWPPP.,

e Employ oil/water separators, booms, skimmers, or other methods to eliminate or
minimize oil and grease contamination of stormwater discharges.

— Many “off the shelf” oil removal BMPs are available (absorptive booms, skimmers,

pads, etc.)
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— If an oil/water separator needs to be designed and installed, refer to:
Stormwater Management Manual for Western WA (Vol. V, Ch.11):
http://www.ecy.wa.gov/biblio/0510033.html
Stormwater Management Manual for Eastern WA (Chapter 5.10)
http://www.ecy.wa.gov/pubs/0410076.pdf

e Obtain Ecology approval before beginning construction/installation of all treatment
BMPs that include the addition of chemicals to provide treatment (e.g., polymer
enhanced sand-filter systems, electro-coagulation systems, etc.)

3.3.2 Applicable Treatment BMPs from Ecology’s Stormwater Management Manual for
Western Washington

3.3.2.1Treatment BMPs for Parking and Storage of Vehicles and Equipment

e An oil removal system, such as an API or coalescing plant (CP) oil and water
separator, catch basin filter, or equivalent BMP, approved by the local jurisdiction, is
applicable for parking lots meeting the threshold vehicle traffic intensity level of a
high-use site.

A high-use site is:
e Subject to an expected average daily vehicle traffic (ADT) count equal to or greater
than 100 vehicles per 1,000 square feet of gross building area: or

e Is subject to storage of a fleet of 25 or more diesel vehicles that are over 10-ton gross
weight (trucks, buses, trains, heavy equipment, etc.).

3.3.2.2Treatment BMPs for Railroad Yards

e In areas subjected to leaks/spills of oils or other chemicals convey the contaminated
stormwater to appropriate treatment such as a sanitary sewer, if approved by the City
of Vancouver, or, to a CP or API oil/water separator for floating oils, or other
treatment, as approved by the local jurisdiction.

3.3.2.3Treatment BMPs for Storage of Liquid or Dangerous Waste Containers

e For contaminated stormwater in the containment area, connect the sump outlet to a
sanitary sewer, if approved by the local Sewer Authority, or to appropriate treatment,
such as an API or CP oil/water separator, catch basin filter or other appropriate
system (see Volume V of the stormwater manual). Equip the sump outlet with a
normally closed valve to prevent the release of spilled or leaked liquids, especially
flammables (compliance with fire codes), and dangerous liquids. This valve may be
opened only for the conveyance of contaminated stormwater to treatment.

e Another option for discharge of contaminated stormwater is to pump it from a dead-
end sump or catchment to a tank truck or other appropriate vehicle for off-site
treatment and/or disposal.
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3.3.2.4Treatment BMPs for Storage of Liquids in Permanent Aboveground Tanks

e |f the tank containment area is uncovered, equip the outlet from the spill-containment
sump with a shutoff valve, which is normally closed and may be opened, manually or
automatically, only to convey contaminated stormwater to approved treatment or
disposal, or to convey uncontaminated stormwater to a storm drain. Evidence of
contamination can include the presence of visible sheen, color, or turbidity in the
runoff, or existing or historical operational problems at the facility. Simple pH
measurements with litmus or pH paper can be used for areas subject to acid or

3.4

3.5

alkaline contamination.

e At petroleum tank farms, convey stormwater contaminated with floating oil or debris
in the contained area through an API or CP-type oil/water separator or other approved

treatment prior to discharge to storm drain or surface water.

Stormwater Peak Runoff and Volume Control BMPs

VVolume control facilities are not required for discharge into the Columbia River.

Erosion and Sediment Control BMPs

Structure: Inlet Protection

Date of Implementation: TBD

Discharge Point: Existing Port owned storm drain system

Area(s) Treated: All areas within construction disturbance boundaries
Pollutants Removed: Sediment and debris

Maintenance Requirement(s): Cleaning and debris removal
Frequency: Monthly

Structure: Silt Fencing

Date of Implementation: TBD

Discharge Point: N/A

Area(s) Treated: All areas within construction disturbance boundaries
Pollutants Removed: Sediment and debris

Maintenance Requirement(s): Cleaning and debris removal
Frequency: Monthly

Structure: Sedimentation Pond

Date of Implementation: TBD

Discharge Point: N/A

Area(s) Treated: All areas within construction disturbance boundaries
Pollutants Removed: Sediment and debris

Maintenance Requirement(s): Cleaning and debris removal
Frequency: Monthly

Appendix C — SWPPP
Tesoro Savage Vancouver Energy Distribution Terminal
Vancouver, Washington

BergerABAM
29 August 2013
Page 30 of 34



Structure: Armored Construction Entrance
Date of Implementation: TBD
Discharge Point: N/A
Area(s) Treated: Primary access to and from individual sites
Pollutants Removed: Mud and debris
Maintenance Requirement(s): Cleaning and debris removal
Frequency: Monthly

4.0
4.1

SAMPLING PLAN

Discharge Location(s)

Identify all points of discharge to surface water, storm sewers, or discrete groundwater
infiltration locations, such as dry wells or detention ponds.

Discharge | Common Latitude Longitude Discharge Type Comments

ID description (optional) | (optional) ge yp

1 Storm connection | 45°39'07” 122°43'55" | Existing storm sewer | Exist storm drain
to exist storm discharges to
sewer at Office Columbia River
Area

2 Storm connection | 45°39'02” 122°43'55" | Existing storm sewer | Exist storm drain
to exist storm discharges to
sewer at Columbia River
Unloading Area

3 Storm connection | 45°38'46” 122°42'56" | Existing storm sewer | Exist storm drain
to exist storm discharges to
sewer at Tank Columbia River
Farm

4 Storm connection | 45°38'35” 122°43'18” | Existing storm sewer | Exist storm drain
to exist storm discharges to
sewer at Dock Columbia River
Area

6 Storm connection | 45°39'09” 122°44'02” | Existing storm sewer | Exist storm drain
to exist storm discharges to
sewer at West Columbia River
Boiler Area
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4.2 Identify Each Sampling Location
Identify each sampling location by its unique identifying number such as Al, A2, etc.
Include these sampling locations on site map.
Discharge | Common Latitude Longitude :
ID description (optional) | (optional) DTEIEITETEE TH2e CTEES
1 Storm connection | 45°39'07” 122°43'55” | Existing storm sewer | Exist storm drain
to exist storm discharges to
sewer at Office Columbia River
Area
2 Storm connection | 45°39'02” 122°43'55" | Existing storm sewer | Exist storm drain
to exist storm discharges to
sewer at Columbia River
Unloading Area
3 Storm connection | 45°38'46” 122°42'56" | Existing storm sewer | Exist storm drain
to exist storm discharges to
sewer at Tank Columbia River
Farm
4 Storm connection | 45°38’35” 122°43'18” | Existing storm sewer | Exist storm drain
to exist storm discharges to
sewer at Dock Columbia River
Area
6 Storm connection | 45°39'09” 122°44'02" | Existing storm sewer | Exist storm drain
to exist storm discharges to
sewer at West Columbia River
Boiler Area
4.3 Staff Responsible for Sampling
Identify the staff responsible for conducting stormwater sampling. Sampling staff will be
identified in the final SWPPP.
4.4 Sample Collection and Handling
Specify the procedures for sample collection and handling; and for sending samples to
the laboratory. Specific sample collection and handling details will be detailed in the final
SWPPP.
4.5 Submitting Sample Results to Ecology

Specify the procedures for submitting Discharge Monitoring Reports (DMRs) to Ecology.

NOTE: The following excerpt from Permit Condition S9 may be retained to satisfy this
requirement:

e The Permittee shall submit sampling data obtained during each reporting period on a DMR

form provided, or otherwise approved, by Ecology.

e The Permittee shall submit sampling results within 45 days of the end of each
reporting period.
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e The first reporting period shall begin on the effective date of permit coverage.

e Upon permit coverage, the Permittee shall ensure that DMRs are postmarked or

received by Ecology by the DMR due dates below:

Reporting Period Months DMR Due Date
January-March May 15
April-June August 14

July-September

November 14

AIWIN|F

October-December

February 14

e DMRs shall be submitted using Ecology’s WAWebDMR system or by mail to the

following address:

Department of Ecology

Water Quality Program — Industrial Stormwater

P.O. Box 47696

Olympia, Washington 98504-7696

e Upon permit coverage, the Permittee shall submit a DMR each reporting period,
whether or not the facility has discharged stormwater from the site.

e If discharge(s) occurred during normal working hours, and during safe conditions; but
no sample was collected during the entire quarter, the Permittee shall submit a DMR
form indicating “no sample obtained.” If no discharge(s) occurred during the entire
quarter or the discharges during the quarter occurred outside normal working hours or
during unsafe conditions, the Permittee shall submit a DMR indicating “no

discharge.”

e If a Permittee has suspended sampling for a parameter due to consistent attainment,
the Permittee shall submit a DMR and indicate that it has achieved Consistent
Attainment for that parameter(s).

4.6 Sampling Parameters
Identify parameters for analysis, holding times and preservatives, laboratory quantitation
levels, and analytical methods. Table 2 lists the parameters that apply to all facilities.
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Table 2. Benchmarks and Sampling Requirements Applicable to All Facilities

Parameter | Units Benchmark Value Analytical Laboratory Minimum

Method Quantitation | Sampling
Level ? Frequency”

Turbidity NTU 25 EPA 180.1 0.5 1/quarter
Meter

pH Standard Units | Between 5.0 and 9.0 | Meter/Paper ° +0.5 1/quarter

Qil Sheen Yes/No No Visible Oil Sheen | N/A N/A 1/quarter

Copper, Mg/l Western WA: 14 EPA 200.8 2.0 1/quarter

Total Eastern WA: 32

Zinc, Total pg/L 117 EPA 200.8 25 1/quarter

a  The Permittee shall ensure laboratory results comply with the quantitation level specified in the table. However, if a
Permittee knows that an alternate, less sensitive method (higher detection level and quantitation level) from 40 CFR
Part 136 is sufficient to produce measurable results in its effluent, it may use that method for analysis.

b.  1/quarter means 1 sample taken each quarter, year-round.

c. Permittees shall use either a calibrated pH meter or narrow-range pH indicator paper with a resolution not greater
than £ 0.5 SU.

5.0 SWPPP CERTIFICATION
SWPPP will be finalized and appropriate certification provided prior to the facility
starting operations.
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Tesoro Savage Vancouver Energy Distribution Terminal
Stormwater Pollution Prevention Plan

Attachment A
General Location Map






ST I
-y
/ 2 =
. g n )
s 5 WASHINGTON z o] S
. WASHINGTON 2 Lﬁu 5
& o =2 a
%~ Longview Yakima c%f Lﬂ ‘Z%IJ
‘ms;‘«ﬁ%w*ns ® N & 88T
) § < 2 ] .H
1 Vancouver i T
A ) Y o~ s
Tillamook —— 20, o v
g% eIt ‘ Bonneville o 1 o
1 . . 2 VANCOUVER = 78TH &2
0 Salem Site Location ¥ LAKE \ i &
®
( OREGON g ° :
- i
i i
L N
! Py
. l- o -y
o, ] na
ia ]l
T
TH
Legend
Site Location
i 3 J o)
T ] Vancouver City Limits URT'H'P,I:A N Z
I 14
z 0]
Major Roads N OREGON 32 t\\
= =z 18TH
&
Railroad € % { ?E =1 MEL:OUGHLIN
C
g Lo l
POV Boundary J AN 5{ MILL-PLAIN—
0 0.5 1 2 . _‘l o é
|:| Water Miles \ 8 EVERGRE_EJN\

General Vicinity Map

@) BergerABAM







Tesoro Savage Vancouver Energy Distribution Terminal
Stormwater Pollution Prevention Plan

Attachment B
Site Map
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ATTACHMENT C
SWPPP Certification Form

The Permittee shall use this form to sign and certify that the Stormwater Pollution Prevention
Plan (SWPPP) is complete, accurate and in compliance with Conditions S3 and S8 of the
Industrial Stormwater General Permit.

o A SWPPP certification form needs to be completed and attached to all SWPPPs.

e Eachtimea Level 1, 2, or 3 Corrective Action is required, this form needs to be resigned and
recertified by the Permittee, and attached to the SWPPP.

Is this SWPPP certification in response to a Level 1, 2 or 3 Corrective Action? [] Yes [ ] No

If Yes:
e Type of Corrective Action?: [JLevel 1 [JLevel2 []Level3
e Date SWPPP update/revision completed:

“| certify under penalty of law that this SWPPP and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate information to determine compliance with the Industrial
Stormwater General Permit. Based on my inquiry of the person or persons who are responsible
for stormwater management at my facility, this SWPPP is, to the best of my knowledge and
belief, true, accurate, and complete, and in full compliance with Permit Conditions S3 and S8,
including the correct Best Management Practices from the applicable Stormwater Management
Manual. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.”

Operator’s Printed Name * Title

Operator’s Signature * Date

* Federal regulations require this document to be signed as follows:
For a corporation, by a principal executive officer of at least the level of vice president;
For a partnership or sole proprietorship, by a general partner or the proprietor, respectively; or
For a municipality, state, federal, or other public facility, by either a principal executive officer or ranking
elected official.
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This document shall be signed by a person described above or by a duly authorized
representative of that person. A person is a duly authorized representative only if:

1. The authorization is made in writing by a person described above and submitted to the
Ecology.
2. The authorization specifies either an individual or a position having responsibility for the

overall operation of the regulated facility, such as the position of plant manager,
superintendent, position of equivalent responsibility, or an individual or position having
overall responsibility for environmental matters.

Changes to authorization. If an authorization under number 2 above is no longer accurate
because a different individual or position has responsibility for the overall operation of the
facility, a new authorization satisfying the requirements of number 2 above shall be submitted to
Ecology prior to, or together with, any reports, information, or applications to be signed by an
authorized representative.

Appendix C — SWPPP BergerABAM
Tesoro Savage Vancouver Energy Distribution Terminal 29 August 2013
Vancouver, Washington Attachment C, SWPPP Certification Form Page C-2 of C-2



Tesoro Savage Vancouver Energy Distribution Terminal
Stormwater Pollution Prevention Plan

Attachment D
Industrial Stormwater Monthly Inspection Report






ATTACHMENT D
Industrial Stormwater Monthly Inspection Report

Inspections must be conducted by a person with the knowledge and skills to assess conditions
and activities that could impact stormwater quality at the facility, and evaluate the effectiveness
of best management practices required by this permit. Retain a copy of the completed and signed
form in accordance with Permit Condition S9.C.

See attached Industrial Stormwater Monthly Inspection Report form.
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Industrial Stormwater Monthly Inspection Report
Inspections must be conducted by a person with the knowledge and skills to assess conditions and activities that could
impact stormwater quality at the facility, and evaluate the effectiveness of best management practices required by this
permit. Retain a copy of the completed and signed form in accordance with Permit Condition S9.C.

FACILITY NAME:

| INSPECTION TIME: DATE:

WEATHER INFORMATION:

e  Description of Weather Conditions (e.g., sunny, cloudy, raining, snowing, etc.):

the inspection: [] Yes [ ] No [] Comments:

e Was stormwater (e.g., runoff from rain or snowmelt) flowing at outfalls and/or discharge areas shown on the Site Map during

I. POTENTIAL POLLUTANT SOURCE AREA INSPECTION AND BEST MANAGEMENT PRACTICES EVALUATION

Vehicle/Equipment Areas:

Equipment cleaning: Check NA if not performed on site. Skip
section.

Is equipment washed and/or cleaned only in designated areas?
o Observe washing: Is all washwater captured and properly
disposed of?

Equipment fueling: Check NA if not performed on site. Skip
section.

o Are all fueling areas free of contaminant buildup and evidence of
chronic leaks/spills?

o Are all chemical liquids, fluids, and petroleum products, on an
impervious surface that is surrounded with a containment berm
or dike that is capable of containing 10% of the total enclosed
tank volume or 110% of the volume contained in the largest tank,
whichever is greater?

e Are structures in place to prevent precipitation from
accumulating in containment areas?

— If not, is there any water or other fluids accumulated within
the containment area?

— Note: If containment areas are not covered to prevent water
from accumulating, the SWPPP must include a plan
describing how accumulated water will be managed and
disposed of.

SWPPP and Site Map: Have a copy of the SWPPP and site map with | Y&s |No| Findings and Remedial Action Documentation:
you during the inspection so that you can ensure they are current and Describe any findings below and the schedule for
accurate. Use it as an aide in recording the location of any issues you remedial action completion including the date
identify during the inspection. initiated and date completed or expected to be
completed.
o Isthe Site Map current and accurate?
e Isthe SWPPP inventory of activities, materials, and products
current?
Any new potential pollutant sources must be added to the map and
reflected in the SWPPP Facility Assessment and Tables 2, 2A, 3, and 5.
Yes |No [NA| Findings and Remedial Action

Documentation:
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Equipment maintenance: Yes |No|NA| Findings and Remedial Action
. . . Documentation:
e Are maintenance tools, equipment, and materials stored under
shelter, elevated, and covered?
e Are all drums and containers of fluids stored with proper cover
and containment?
o Are exteriors of containers kept outside free of deposits?
e Are any vehicles and/or equipment leaking fluids? ldentify
leaking equipment.
o |s there evidence of leaks or spills since last inspection? Identify
and address.
= Are materials, equipment, and activities located so that leaks are
contained in existing containment and diversion systems (confine
the storage of leaky or leak-prone vehicles and equipment
awaiting maintenance to protected areas)?
Add any additional site-specific BMPs:
Yes |No |INA| Findings and Remedial Action

Good Housekeeping BMPs:
1. Are paved surfaces free of accumulated dust/sediment and debris?
o Date of last quarterly vacuum/sweep

o Are there areas of erosion or sediment/dust sources that discharge
to storm drains?

2. Are all waste receptacles located outdoors:

¢ Ingood condition?

e Not leaking contaminants?

o Closed when is not being accessed?

e External surfaces and area free of excessive contaminant buildup?

3. Are the following areas free of accumulated dust/sediment, debris,
contaminants, and/or spills/leaks of fluids?

o External dock areas

o Pallet, bin, and drum storage areas

e Maintenance shop(s)

e Equipment staging areas (loaders, tractors, trailers, forklifts, etc.)
e Around bag-house(s)

e Around bone yards

e Other areas of industrial activity:

Documentation:
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Spill Response and Equipment:
Avre spill kits available in the following locations?
e Fueling stations
e Transfer and mobile fueling units
e Vehicle and equipment maintenance areas
Do the spill kits contain all the permit required items?
o Oil absorbents capable of absorbing 15 gallons of fuel.
e A storm drain plug or cover Kkit.

e A non-water containment boom, a minimum of 10 feet in length
with a 12-gallon absorbent capacity.

e A non-metallic shovel.
e Two 5-gallon buckets with lids.
Are contaminated absorbent materials properly disposed of?

Yes

No

NA

Findings and Remedial Action
Documentation:

General Material Storage Areas:

e Are damaged materials stored inside a building or another type of
storm resistance shelter?

o Are all uncontained material piles stored in a manner that does
not allow discharge of impacted stormwater?

e Are scrap metal bins covered?
e Are outdoor containers covered?

Yes

No

NA

Findings and Remedial Action
Documentation:

Stormwater BMPs and Treatment Structures: Visually inspect all
stormwater BMPs and treatment structures devices, discharge areas
infiltration, and outfalls shown on the site map.

e Are BMPs and treatment structures in good repair and
operational?

e Are BMPs and treatment structures free from debris buildup that
may impair function?

e The permit requires Permittees to clean catch basins when the
depth of debris reaches 60% of the sump depth. In addition, the
Permittee must keep the debris surface at least 6 inches below the
outlet pipe. Based on this, do catch basins need to be cleaned?

e Are berms, curbing, or other methods used to divert and direct
discharges adequate and in good condition?

Yes

No

NA

Findings and Remedial Action
Documentation:

Observation of Stormwater Discharges:

o Is the discharge free of floating materials, visible oil sheen,
discoloration, turbidity, odor, foam, or any other signs of
contamination?

e Water from washing vehicles or equipment, steam cleaning,
and/or pressure washing is considered process wastewater and is
not allowed to comingle with stormwater or enter storm drains. Is
process water comingling with stormwater or entering storm
drains?

o lllicit discharges include domestic wastewater, noncontact
cooling water, or process wastewater (including leachate). Were
any illicit discharges observed during the inspection?

Yes

No

NA

Findings and Remedial Action
Documentation:
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I1. CORRECTIVE ACTION AND SWPPP MODIFICATIONS DESCRIPTIONS: Additional space to describe inspection findings
and corrective actions if needed. Provide brief explanation of the general location and the rationale for the additional or different BMPs.

I11. CERTIFICATION STATEMENTS AND SIGNATURES:

Inspector - Certification: This section must be completed by the person who conducted the site inspection prior to submitting this
form to the person with signature authority (see Permit Condition G2) or a duly authorized representative of that person.

] The facility is in compliance with the terms and conditions of the SWPPP and the Industrial Stormwater General Permit.

[_] The facility is out of compliance with the terms and conditions of the SWPPP and the Industrial Stormwater General Permit. This
report includes the remedial actions that must be taken to meet the requirements of the SWPPP and permit, including a schedule

of implementation of the remedial actions.

“| certify that this report is true, accurate, and complete, to the best of my knowledge and belief.”

Inspector’s Name — Printed Inspector’s Signature Inspector’s Title Date

Permittee — Certification:
] The facility is in compliance with the terms and conditions of the SWPPP and the Industrial Stormwater General Permit.

[_] The facility is out of compliance with the terms and conditions of the SWPPP and the Industrial Stormwater General Permit. This
report includes the remedial actions that must be taken to meet the requirements of the SWPPP and permit, including a schedule

of implementation of the remedial actions.

“| certify under penalty of law, that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gathered and evaluated the information submitted.
Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering
information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. | am aware that
there are significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing

violations.”

PRINTED NAME of person with Signature SIGNATURE of person with Signature Authority (permit DATE
Authority (permit condition G2.A) or a Duly condition G2.A) or a Duly Authorized Representative®

Authorized Representative®

YA person is duly authorized representative only if (1) the authorization is made in writing by a person described in Permit Condition
G2.A and submitted to Ecology, and (2) the authorization specifies either an individual or a position having responsibility for the
overall operation of the regulated facility, such as the position of plant manager, superintendent, position of equivalent responsibility,
or an individual or position having overall responsibility for environmental matters.
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SAVAGE HSSE Overview

Health, Safety, Security and Environmental (HSSE) Plan

Since January 1998, Savage has maintained a partner company relationship in the American
Chemistry Council’s (formerly the Chemical Manufacturers Association) Responsible Care®
initiative. Savage’s interpretations of and commitment to the Responsible Care® Codes of
Management Practices are:

Employee Health and Safety: We will protect and promote the health and safety of
individuals working at or visiting the Facility. Our employees have the necessary training and
resources to perform their work in a safe and prudent manner. Employees attend
communication meetings and are given opportunities to participate in developing,
implementing, and reviewing health and safety programs. All employees and visitors to the
Facility follow safe and environmentally responsible work practices.

Process Safety Management: Procedures are in place to ensure that work is performed
safely, effectively and productively. Employees are hired using Savage’s comprehensive “Hire
Right!” program and trained on applicable work procedures. Each facility has written, process
specific operating procedures defining the scope of work, the required personal protective
equipment, and the potential hazards. Customer service profiles are maintained on each
customer, documenting proprietary and specific service requirements. Equipment is
maintained both preventatively and progressively, and documented accordingly. In the event of
an occurrence, Root Cause Analysis is performed and corrective actions are implemented.

Community Awareness and Emergency Response: We are committed to emergency
preparedness through proper planning, risk assessment and training. We effectively
communicate with the community and emergency responders regarding our facilities in an
effort to promote emergency preparedness. Where available and practicable, we maintain
communication with the Local Emergency Planning Committee (LEPC) and local emergency
responders to foster knowledge of our operations and potential hazards. Public concerns about
our facilities are addressed on a case by case basis.

Security: We are committed to provide for and promote the general security of our employees,
our customers and their products, our facilities and equipment, facility visitors and the general
public. Security becomes the responsibility of each employee. It is our intent, where possible,
to detect, deter and delay anyone or anything from obtaining unauthorized access to our
facilities that would pose a security risk. Security vulnerable assessments are conducted at our
facilities to determine security risks and weaknesses. A site specific security plan is developed
from the vulnerability assessment. Employees are trained in their responsibilities with regards
to the security plan. Security plans are kept confidential and are only shared where necessary.

Pollution Prevention: We are committed to achieving ongoing reductions in the amount of
contaminants and pollutants released to the air, water and land. Controls are in place at
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facilities to prevent releases of contaminants. We value the communities and physical
environments in which we operate. Annual emergency response drills are held in an attempt to
reduce or eliminate potential releases into the environment. Work practices are routinely
evaluated, through monthly inspections and observations, to ensure proper measures are
taken to protect and preserve the environment. Possible waste streams are identified, tracked,
recorded and evaluated to ensure proper disposal.

Product Stewardship: We take full responsibility and accountability for the products we
handle for our customers, those products we use in providing our services, any by-products
that may be generated in the course of our business and our employees are trained to
appropriately respond in each instance. We maintain close contact with customers and
vendors regarding specific handling instructions. We understand our obligation to protect the
health, safety and environment of our employees, our customers and the communities in which
we reside. All business is conducted in compliance with government regulations.

Distribution: We take full responsibility for reducing the risk of harm posed by the distribution
of the products within our care, custody and control. Employees are trained in proper handling
procedures and emergency preparedness and attend safety meetings to develop and maintain
the integrity of our distribution practices. We constantly seek creative solutions to improve
distribution safety. Inspections and observations are conducted in an effort to preempt
distribution failures.

In an effort to maintain an atmosphere of continuous improvement, annual reviews of the
above seven codes are performed to ensure that standards are being met. Each at Savage is
committed to delivering safe, quality, and environmentally responsible “Best Value —Worry
Free’ service.

Safety Program

Safety is of paramount importance to us. Drawing upon Savage’s extensive operational
experience, and applying the Savage Hazard Analysis & Prevention System at every stage,
Savage designs facilities that are safe, environmentally sensitive, efficient and highly
productive. We will implement a strong safe operations plan, which will include:

o Safe operating procedures designed
specifically for the Facility and rail
operating partners, the product to be
handled, and the Facility’s operating
objectives;

o Safety and emergency procedures that
are integrated with the Facility’s and the

Port’s own rocedures; Voluntary Protection Programs
n ram
A t;gmcmmm;

e Implementation of Savage's Lead Safety
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Specialists and Safety Specialists systems on site, together with ongoing safe
operations training; and

» Access to Savage’s safe operations programs and industry training, including OSHA,
FRA and HAZMAT training.

Safety Specialist Program:

The objectives of our Safety Specialist Program is to have the front line employees be active
team members and actively involved in the safety program, instill Savage’s safety standards
and the Savage System into the hearts of our front line safety team, provide safety assistance
with the manager at the operation level by implementing Savage’s proprietary SHAPS program
and S’ operating system, create an environment where we have Safe Behaviors and Safe
Conditions, and create a level of Zero Occurrences.

Savage trains operations managers and individual operators to be Lead Safety Specialists and
Safety Specialists. Over 40 percent of our current work forces have been trained in these
programs.

Savage Hazard Analysis and Prevention System (SHAPS)

SHAPS is Savage's proprietary system used to identify and mitigate hazards. A summary of
our SHAPS model in visual form is included below.
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SAVAGE Hazard Analysis & Prevention System (SHAPS)

identify Hazards

o Existing Operations
Gonduct regular reviews
* New or Changed Situations
Conduct whenever there is a change
in people, place, process or product
¢ Occurences
Conduct following occurrences

implement Solutions y/ ° H&E Standards
« Eliminate Hazards H
* Implement Corraclive Actions
* Provide Training

* Praiss Appropriate Behavior
° Confirm Compliance

* Document Actions
“if it isn't documented it didn't happen.”

Analyze Hazards
nify and sof * Perform a Job Hazard Analysis
. Ensure sale behavier (JHA)
» Create and maintain safe conditions * Review Procedures
\ - *Respect the envircnment  Conduct a Root Cause Analysis
\ * Comply with Government requirements Following an Occurence
WL Impl_lmem Savage health programs
- ®Achieve zero occurences

Develop Solutions

 Look for Creative Solutions
Design controls, procedures, etc.
 Apply Hierarchy of Hazard Controls
1. Eliminate
2. Reduce
3. Protect
4. Train

Environment

We recognize and respect the beauty and uniqueness of the area in which the Port is located,
and understand its part in the greater ecosystem. We bring to the Port the expertise and
commitment of Savage to operate the Facility in an environmentally responsible manner.

Spill Prevention and Response
While we have active programs to test and improve our ability to effectively respond to a spill,
our focus is on prevention.

Hydrogen Sulfide (H.S)

Hydrogen Sulfide (H2S) is ever present in many industrial processes as a by-product and also
during the decomposition of organic matter containing sulfur. H,S can be found in, but not
limited to: refineries, drilling operations, blowouts, tank gauging, tank batteries and wells,
recycled drilling mud, and water from sour crude wells. HoS may also be found in most
processes present at sulfur terminals. Savage has extensive experience with H,S through our
sulfur, refinery and crude oil transloading operations.
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» All employees will be provided awareness training and testing through Savage’s Hazard
Analysis & Prevention System in order to be familiar with the potential hazards and
proper safe work procedures to follow if exposed to this health hazard. The training will
be provided prior to working in any job with potential exposure to H.S operations;

e Savage will issue personal H,S monitors to all employees.

Training Program

Savage employees are trained on safe work practices, processes, policies, rules, regulations
and site specific operational items. The most important asset at all of our operations is our
PEOPLE. We employ the highest quality people by way of Savage “Hire Right, Train Right,
Treat Right” program. This program identifies the attributes that best fit the individual operation
and incentivizes our people to ask the question; “How can we become better tomorrow than
we are today?”

New and Existing Employees

All employees must complete all site specific hazard/customer specific training and site
regulatory requirements training before receiving the following training: Employees must
complete the New Hire Railroad Operations (RO) Training and pass the associated exams.

Employees in training must complete the following to the satisfaction of a qualified trainer:

Baseline procedures,
Site specific procedures,
Job specific training,
Pass the written exam(s),
Pass proficiency exam(s)

Employees may complete the baseline training prior to completing the New Hire RO Training,
in a non-production area or a safe location as long as the employee is under the direct and
immediate supervision of a trained and qualified employee.

Employees must complete the Port specific training regarding On Track Safety (OTS) along
with any additional Port required training.

*NOTE: Any employee NOT having completed documentation of his/her training must be
under the direct and immediate supervision of a trained and qualified employee while
performing the new job or task.
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The Health, Safety, Security, and Environmental (HSSE) execution plan provides an overview
of relevant HSSE topics and their application to the construction and commissioning of the
Tesoro Savage Petroleum Terminal (the “Project”). Tesoro Savage Petroleum Terminal LLC,
the Project owner, intends to contract with Savage to manage the construction and
commissioning of the Facility.

The objectives of this HSSE Execution Plan are:
e To clearly state the Project HSSE objectives and expectations and provide a tool for the
Project Team to use in achieving them;
¢ To detail the Project organization, responsibilities and methods of management control
as they relate to HSSE; and
e To provide an overview of relevant HSSE topics and their application during the Project.

Savage Rules of Safety establish the minimum requirements for the safety procedures to be
followed during the Project. Although embedded in each of these rules, it is important to
emphasize that:

e Work will not be conducted without a pre-job risk assessment and a safety discussion
appropriate for the level of risk.

e All persons must only undertake work for which they are trained and competent,
medically fit and sufficiently rested and alert to carry out.

» Engineering controls, work practices and personal protection equipment will be used as
per the risk assessment and minimum site requirements.

e Emergency response plans, including rescue plans, will be developed from a review of
credible potential emergency scenarios, and will be established before commencement
of work.

e Everyone has the right and obligation to stop work that is unsafe.

The Project Team will incorporate Savage Safety Rules through the use of policies for each of
the elements.

Where contractor procedures are more rigorous than Savage procedures, the contractor
procedure will take precedence and must be followed by the contractor.

Project Objective

The Tesoro Savage Petroleum Terminal (the “Facility”) will include the capability to transload
North American crude oil from railcar to storage and then to vessel for distribution to refineries
on the North American west coast. The Facility will include rail car unloading stations, crude oil
storage tanks, vessel loading infrastructure, and associated piping and equipment, and will be
capable initially of handling up to two unit trains of crude oil per day, with the potential for near-
term expansion to handle up to four unit trains per day. Benefits include:
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» Economic benefits to Washington State
« Long-term supply chain benefit (North American vs. imported crudes)

Reduce ANS dependency as ANS production declines
Diversify the feedstock options (crude slate and intermediates)

General HSSE Requirements

The expectation is that all contractors will follow all of the Savage HSSE guidelines and
procedures for the Project. This includes, but is not limited to:

o Contractors’ HSSE Handbook

o Contractor Process Hazards Handbook

e Recycle program (including disposal of fabrication extras)

e Contractor Qualifications

e Savage Safety and Health Manual

Specific HSSE Requirements

Possible Chemical Exposure
H.S - MSDS

Utility Water - MSDS
Crude - MSDS

Diesel - MSDS

Crude Additive 1 - MSDS
Crude Additive 2 - MSDS

Principles

The following principles will guide the collective Project Team in all Project activities:
There is no task so important that the time cannot be taken to do it safely.
People are our most important asset.

Communication is the key to injury prevention.

All injuries, property damage and environmental incidents are preventable.
Everyone is expected to stop unsafe work.

Near miss reports are a gift. Elimination of little things will prevent larger things from
occurring.

* Addressing safety in the planning phase of a job saves time and prevents incidents
o Effective safety management and leadership are good business.

Project HSSE Policy

Everyone who works for Savage is responsible for getting HSSE right. Good HSSE
performance and the health, safety and security of everyone who works for us are critical to
the success of our business.
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Our goal is simple - No accidents, No harm to people,
and No damage to the environment.

We continue to drive down the environmental and health impact of our operations by pollution
prevention, reducing waste, emissions and discharges, and using energy efficiently.

Culture

Savage has a well-established HSSE program and a history of best-in-class safety and
environmental performance. Although nothing is being taken for granted, the Project
Leadership Team expects to benefit from this tradition of safe work performance.

Workforce

The Project is located in Vancouver, WA. The area is home to a local contractor workforce.
The duration of the Project and its timing in relation to other projects in the area should allow
for a stable, well trained workforce. Each contractor will be responsible for screening its
employees to determine their appropriateness for a role and for assuring their competency.

SAVAGE and Business Unit Alignment

The HSSE Execution Plan as outlined in this document was developed in alignment with
Savage HSSE goals, expectations and standards as presented in the following:
e Savage Rules of Safety
Group Defined Practice for Assessment, Prioritization & Management of Risk
Reporting HSSE and Operational Issues
Group Defined Practice for Incident Investigation
Savage Control of Work Standard
HSSE Review of Projects
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Project HSSE Goals

We are convinced that, through a dedicated commitment to HSSE, a goal of ZERO incidents is
achievable.

Project HSSE Targets

Output Metrics Input Metrics
Days Away From Work Cases 0 To be decided
Recordable Injury Frequency 0.35 Joint Safety Observations
Rate (RIF) ) Completed
Loss of Primary Containment 0
(LOPC)
Enylronmental Reportable 0 Pre-Task Assessments Completed
Incidents

We are committed to completing this Project incident and injury free. Our commitment to
safety is absolute and never ending. We care about the health, safety, and security of every
worker, neighbor, and customer, and we will protect the environment in which we operate.

By following procedures and policies, performing risk assessments, upholding the
responsibilities in Control of Work, and practicing and expecting safe work activities from
others, we can make this Project incident and injury free.

HSSE Training Expectations
Training expectations include HSSE-related, project-specific training for the Project Team

members and the construction contractors’ supervisory personnel, as well as turnover and pre-
commissioning training for the Construction Management and Commissioning personnel.

Orientation
All personnel are required to complete the Safety Orientation Training program before
performing work on site.
e Training for individuals who are making deliveries, but not performing other work onsite,
may be limited to the Driver's Site Safety Orientation video.
e Visitors will be escorted by a Project Team member or by suitably qualified contractor
personnel at all times. The Visitor Orientation program is provided by the HSSE Team.
e The use of the Escort Policy must not be used to circumvent training requirements.
e Authorization for escort training and the authority to escort Project visitors is provided by
the Project HSSE Manager.
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Contractor Specific Safety Orientation

Prior to performing any work onsite, new contractor employees must receive all required
contactor-specific safety training required for their role. In addition, the contractor-specific
training must detail the Project specific risk assessment procedure.

Each contractor Safety Execution Plan must include a safety training matrix that identifies the
training provided to each employee, by role, trade or other grouping.

Project Specific Safety Orientation

Completion of a Project Specific Safety Orientation is required for unescorted access to the
Project site. The orientation will be facilitated by the Project HSSE Manager and the Project
Manager, or their designees.

Specialized Training

Specialized HSSE Training (i.e. Safety Tech, HazOp, COW, etc.) may be required for certain
roles within the Project Team. The Project HSSE Manager will coordinate this training as
needs are identified.

Safety Committees

Safety committees are a recognized way to increase the effectiveness of the overall safety
program. The Project recognizes the value of these committees and the empowerment they
provide the contractors.

Petroleum Terminal Project Craft Safety Committee

The Project will maintain a cross functional safety team to provide a forum for addressing
safety and health concerns related to field construction activities. The team will be comprised
of hourly/craft employees with staff support. All contractors performing field construction
activities on the Project must have representation on the Project Safety Team. Terms of
Reference are included in Appendix 5.

Safety Meetings

Safety meetings differ from safety committees in their intent and format. The Project requires
both safety committees and safety meetings.

Toolbox Talks

Daily toolbox talks are required for all groups prior performing field work. The talks should be
specific to the work to be performed that day (Permits, PPE requirements, JSAs, PTAs, etc.).
These should be led by a work crew member and be a conversation about the topic, not a
presentation
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Weekly All-Hands Safety Meetings

At the start of each work week, an all-hands meeting will be held. General safety information
will be shared along with an update on the weeks planned scope. These informal meetings will
be co-lead by the Construction Manager and HSSE Manager or their delegates.

Monthly Safety Meeting

Each contractor must have a monthly safety meeting with their onsite employees to provide a
forum for an extended conversation about a project-specific training topic.

All-Hands Safety Meetings

The Project will present the content from the all-hands meetings. The content may be modified
at the discretion of the Project HSSE Field Coordinator to ensure relevancy to the Project.

Communications

Effective communication is critical to the success of the Project. Communication occurs in
many forms, including email, groups meetings, and individual face-to-face. When it comes to
HSSE concerns, it is important that we communicate quickly and completely so that
appropriate action can be taken to mitigate the concern.

Policies & Procedures

Relevant and Project policies & procedures will be available to all contractors through online
access. Hard copies of the most relevant Health & Safety Procedures will be kept in the
Permitting Trailer for easy reference.

Meetings

Meetings are effective for sharing consistent information with multiple people. They do not
replace the need for individual face-to-face communication. Meeting participation should be
broad enough to meet the objectives of the meeting, but attendance should also be
consciously limited to only those who are required.

Radio Communication

The ability to effectively communicate has direct safety implications. Project radio traffic will
occur on Savage’s radio system. Radio channels on the radio system will be assigned and a
chart will distributed.

Contractors may choose to operate on their own radio systems; however, select personnel for
each contractor must also carry Savage radios. At a minimum, all Project safety personnel will
be available on Savage radios.

HSSE Leadership

The Project Team will demonstrate HSSE leadership by incorporating HSSE elements into a
variety of Project activities. This HSSE Execution Plan and its details must be supported by alll
team members.
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Demonstration of HSSE Leadership

All team members will:
e Start each meeting with a relevant HSSE discussion topic.
e Share lessons learned to aid in raising HSSE awareness.
e Participate in all HSSE related training.
[ ]

Actively report, investigate and embed learning from safety opportunities and near
misses.

Additionally, Project Leadership Team (PLT) members will:
* Review all new and outstanding HSSE issues and risks, their status and projected
resolution date
» Actively engage workers in conversations about the risks of the work they are
performing and to solicit ideas for minimizing these risks as well as ideas for
improvements to the processes in place to control these risks.

HSSE Organization

The Project Leadership Team is committed to ensuring sufficient HSSE resources for the
duration of the Project. Field roles will be filled by a combination of Savage and/or Savage
trained contractor safety professionals. Staffing levels will be regularly reviewed and may be
adjusted based on the quantity and risk of the work being performed. The Project HSSE
Manager, in consultation with the Project Manager and the HSSE Manager, will determine the
minimum HSSE staffing levels for each phase of the Project.

Project Safety Organization

The Project will include a dedicated HSSE Manager whose focus will be to lead the
development and delivery of the HSSE Execution Plan requirements in a consistent and
effective manner to achieve outstanding HSSE performance. The Construction Management
Team (CMT) will include HSSE Manager who will work closely with the contractors to help
them interpret the Project and safety requirements.

Each contractor will be required to develop a detailed Construction Execution Plan (CEP), with
emphasis on safe execution of the work. The CEP must include safety staffing levels in
addition to the other requirements outlined elsewhere in this document. The CEP will be
reviewed and agreed during a pre-mobilization review with the contractor's leadership team
and the PLT.

A contractor safety representative must be onsite at all times project work is being performed,
regardless of the nature of work or crew size. Exceptions must be approved by the Project
HSSE Manager.

HSSE Interface Requirements

The Project will maintain alignment with HSSE philosophy, performance expectations and
culture. To ensure this, the Project will routinely interact with HSSE resources from the HSSE
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team. The Team will aim for collaboration and transparency on design features and
construction practices.

Savage’s HSSE Team for the Project is interfacing and providing resources as follows:

e Coby Long, CSP is the Savage HSSE Director, and is considered a key stakeholder for
HSSE related issues for this Project. The PLT will enroll him in relevant issues,
successes, and staffing requests.

e Coby Long or approved designee is the Site Lift Authority. He will approve each critical
lift plan as well as participate in the Day of Lift review

The Project HSSE Manager is the single point of contact for coordination of these resources.

HSSE Assurance Processes
The Project will use a variety of assurance processes to ensure good HSSE practices will be
included in the design. These include;
e Ergonomics evaluation of the unloading rack work station duties using HITRA or
other techniques.
e Evaluation of the personal exposures to hydrocarbons for the unloading work
activities and determining PPE required.
e Fire Hazard Analysis of the process and the required fire protection systems.
e Hazard Operability (HazOp) studies of the final design.
e Constructability Review of safety issues.

These assurance processes will be identified in the Engineering Schedule to ensure they are
completed at the appropriate time.

HSSE Roles and Responsibilities

It is expected that everyone on the Project, regardless of their role, be actively engaged in
safety. Personal commitment to uphold the safety values of the Project will be sought from
each individual on the Project team.

All Project Team Members

All Project Team Members must:
o Stop work that is unsafe
Demonstrate HSSE commitment through their actions
Actively participate in HSSE meetings and Risk Review meetings
Share lessons learned
Work in a manner which prevents accidents, eliminates harm to people and does not
damage the environment.
Participate actively in the Project’s Risk Identification Meetings
e Understand the Environmental Policy and their role in its implementation.
o Be aware of the potential environmental aspects and impacts of the operation.
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Acquire training as outlined in this HSSE Management Plan.
Align the Projects overall objectives with Savage’s overall safety goals.
Document field observations

Project Leadership Team
The Project Leadership Team must:

Lead development of the site specific Project HSSE Execution Plan.

Ensure that resources are in place to execute an effective HSSE program (i.e. HSSE
organization, permitting, training, equipment, qualified personnel, finance and time).
Develop and assign personnel performance objectives for implementing the HSSE
Execution Plan.

Ensure that Project contractors and suppliers are in alignment with the HSSE goals of
the Project.

Evaluate and select contractors who adhere to the high HSSE expectations of the
Project.

Engaging contractor leadership to ensure their full participation in the HSSE
Management of their employees.

Commissioning Team

Participate and encourage the successful implementation of the HSSE Execution Plan
Ensure compliance with the Project HSSE Policies.

Engage in conversations about hazard identification and mitigation.

Participate in communication with stakeholders regarding Project activities as well as
activities that may impact the Project.

Lead preparation for and communication of the introduction of process hazards into the
Project Brownfield site.

Construction Management Team
The Construction Management Team must:

Schedule work in such a manner to minimize Simultaneous Operations (SIMOPS) risks.
Document field observations,

Ensure compliance with and Project HSSE Policies,

Engage the workforce in conversations about the risk of the work being performed.
Ensure that task performance remains consistent with the terms of the permit and risk
assessments, and intervenes to stop work any time the conditions warrant.

HSSE Team
Project HSSE Team must:

Listen to field workers concerns and suggestions, ensuring they are addressed
appropriately.

Ensures personal and process safety elements of the Project, from concept through
design, construction & commissioning are given their due attention.

Coordinate with the business unit on environmental permitting requirements.
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e Maintain Project HSSE records and documentation.

e Compile Project HSSE scorecard data.

Monitor and assign responsibility for completion of HSSE action items included in the

Project Risk Register.

Coordinate the input of data into Savage’s system of record for tracking incidents.

Maintain relevant environmental documentation and records.

Conduct HSSE management and technical oversight for Project’s contractors.

Conduct Project Specific Safety Orientations.

Daily validation of Brownfield and Non-Brownfield conditions and review of Brownfield

and Non-Brownfield site safety conditions.

Reinforce positive HSSE behaviors and actions of Project personnel.

Provide HSSE assurance through field and recordkeeping audits.

Participate in daily toolbox meetings.

Review risk assessments to ensure they accurately recognize the tasks, hazards and

controls.

e Verify implementation and execution of the HSSE Execution Plan, compliance with the
Savage Rules of Safety and associated contractor HSSE plans and procedures

HSSE in the Execute Phase

The hazards of the Project are comprised of a combination of existing site hazards along with
the hazards and safety risks created as a result of the work scope. The site hazards will vary
depending on the exact location of the work while the Project hazards vary based on the
nature of the work. When risk assessing the work, it is critical that both types of hazards are
addressed and appropriate controls be put in place to minimize the likelihood on an incident.

Work on the Project has been broken into two categories; OSBL and ISBL. ISBL stands for
Inside Battery limits and refers to work that will occur in a designated area in the immediate
vicinity of the new Project being built (and outside of the existing perimeter fence). This
includes extensive civil work. The vast majority of the ISBL work will occur within an area that
has been defined as a “Brownfield” construction site. Although there are operating facilities
surrounding the Project, the site itself is comprised of native soils and clean fills. The
surrounding facilities are: Keyera, Clark County Public Utilities, Far West Steel, Subaru, BHP
Billiton, Clark County Correctional Facility and Cal Portland.

OSBL stands for Outside Battery limits and refers to work that will occur outside the immediate
area of the new Project (and inside of the existing perimeter fence). This includes much of the
tie-in work that will occur throughout the Facility. This work is often within the battery limits of
other operating facilities. It is especially important to discuss site hazards when risk assessing
this work. All Port of Vancouver site work practices, policies & procedures must be adhered to
for work.

Because of these differences, work rules and safety procedures may vary between OSBL and
ISBL. The Control of Work process is one example where significant differences will exist. To
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minimize confusion and drive consistency, separate teams will be utilized for execution of ISBL
and OSBL work.

Brownfield Site Hazards

The following are recognized as the primary site hazards associated with the Project work
location:

Proximity to operating facilities and live rail lines (Fire/Explosion/Spill/Toxic
Release)

Project work is occurring directly east of operating facilities as named above. The hazard of
operating facilities is a constant exposure. Constant awareness of the nearby facilities will be
maintained, and communication plans will be in place to ensure the Project is notified in the
event of an operational issue that could result in personnel exposures.

Traffic

The worker/vehicle interface is a recognized hazard. The Project logistics plan must address
this exposure by identification of designated walk routes, cross walks and vehicle access
points. Significant soils excavation and hauling will be required in this Project. An excavation
and hauling safety plan will be developed in the Define Phase after contractor selection. Traffic
flow and staging of materials will need to be coordinated to minimize impacts to the Project as
well as activities (plot plan with lay down and traffic flow will be developed in Define). Any
required closures will need to be coordinated with operations, maintenance and construction to
minimize impacts to operations. Construction equipment cleanliness needs to be reviewed to
minimize impacts to sewer systems and storm water. We will need to evaluate the need for a
contained wash area to minimize mud tracking in the construction sites and on public roads.

Project Hazards

In addition to common construction hazards, the following are recognized as the primary
hazards associated with the Project work scope:

Confined Space Entry

Confined space work may occur throughout the Project. Any work that requires personnel
entry into drums, tanks, towers, vaults, and trenches deeper than 4 feet, must have a Confined
Space Entry permit. Excavations may also require a Confined Space Entry Permit, based on
configuration. The HSSE Manager will evaluate all excavations to determine if an entry permit
is required. Contractors must ensure that the Attendants and Entrants are adequately trained.
The Confined Space Entry Policy will be used for all Project confined spaces.

Each confined space will be equipped with a continuous gas monitor per the Continuous
Monitoring policy. Exceptions will need to be approved in advance by the Project HSSE Lead.
Also, as part of the Emergency Response and Rescue Plan, all confined space entries will be
reported to the Shift Superintendent daily.
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Cords & Hoses

Cords and hoses must be routed in a manner to minimize trip hazards and the potential for
damage to the cords or hoses from passing equipment and vehicles. When overhead routing is
not possible, controls must be in place to increase visibility and prevent damage. At no time
must vehicles or equipment be permitted to pass over unprotected cords or hoses.

Elevated Work Platforms

Work from elevated work platforms is common in construction and can reduce the risks
associated with building scaffolding or working from ladders for short duration work. At the
same time, these tools introduce a variety of risks to the jobsite. Elevated work platiorms may
only be used for their intended purpose as specified by the manufacturer. They may not be
rigged from or used as a crane. Workers must work with their feet on the floor of the basket
and wear a full body harness and lanyard fixed to manufacturer provided and approved
attachment points in both scissor and boom style lifts. An Elevated Risk Assessment or Risk
Assessed Procedure is required for any transfers from work platforms at elevation.

Excavation/Ground Disturbance

The Project has significant scope around the excavation of a large volume of dirt. Extensive
underground surveying will be conducted in the area to ensure it is safe to perform excavations
in the area. Underground obstructions may exist within the Project boundaries so proper
planning and execution of subsurface work is essential. For purposes of permitting any ground
disturbance activities, the Project will follow the Excavations, Trenching, and Shoring and Pile-
driving policy.

Falling/Dropped Objects

Falling objects pose a risk wherever work is performed at elevation. Control of objects at height
via toe boards, netting, proper rigging and tool lanyards is our primary control measure.
Secondary controls may include control of personnel working below elevated work. Flagging
may only be used as the primary means of falling object protection when other controls have
been determined to be infeasible. When flagging is used for falling object protection, the use of
red “Entry Requires Special Permission” flagging is required. Each contractor's Safety
Execution Plan must address how falling object protection will be achieved.

At a minimum, netting is required on all elevated platforms and scaffolding during construction.

Falls from Elevation

The Project will follow the Fall Protection Policy while working at heights. Contractors will be
required to; provide their employees with approved fall protection equipment, ensure that
employees are trained and, ensure that they follow this procedure. As part of the pre-task risk
assessment, appropriate fall protection and restraint or arrest systems, including appropriate
tie off points, must be defined. Fall Protection Policy includes scaffold and ladder specifications
as it relates to fall protection and working at heights and must also be followed.
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All elevated work, regardless of the height, must be performed from an appropriate ladder or
work platform. At no time may work be performed while standing on piping, pumps, buckets,
chairs, wooden boxes or other surfaces not designed as work platforms.

Flagging & Barricading

The Project will follow the Policy for flagging and barricading. Barricades and flagging must be
removed by the group completing the work as soon as it is safe to do so. Each week, at a
minimum, all flagging across the site must be removed and work zones re-established at the
start of the next shift.

Hand/Portable Tools

Improper use of tools is a leading cause of injury. Tools may not be modified from their original
design and may only be used for their intended purpose. All guards must remain in place while
the tool is in use. If an acceptable tool is not commercially available and one needs to be
modified or manufactured onsite, a risk assessment must be conducted and be approved by
the HSSE Manager.

When equipped with a removable handle, the handle must remain in place unless it creates a
physical obstruction. Prior to removal, the task must be documented on the Pre-Task
Assessment (PTA) for the work and the PTA must be signed by a contractor safety
representative. The handle must be replaced immediately following the task for which it was
removed.

When using MAG drills, the power supply must be tagged where the extension cord is supplied
power and the drill must be physically secured (chained or strapped) to prevent falling in the
event of a power failure.

It is important to have the right tool for the job. The use of cheater bars or double wrenching is
expressly prohibited.

Hot Work

The entire Project Non-Brownfield has been classified as a fabrication area. Hot work within
the designated Non-Brownfield will not require a Safe Work Permit, continuous monitoring or a
dedicated fire watch. However, work areas must still comply with the following;

o Work areas must be free of combustible materials,
A fire extinguisher or water hose must be available at the work site,
Sparks must be contained to the immediate work area, and
Shielding must be adequate to prevent flash burns

Hot work that occurs outside the Non-Brownfield will be managed in accordance with the Safe
Work Permits Policy.
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Housekeeping

Everyone is responsible that their area is kept in a safe, clean condition at all times. This
includes the removal and proper disposal of nails and other debris. Satisfactory working
conditions and the safety of all depends upon your housekeeping habits. A deliberate roll back
of each work areas must occur daily at the end of the shift. Tools and materials may remain
staged, but all debris must be cleaned up and disposed of.

Knives

The improper use of utility and pocket knives is a common cause of injury on construction
Projects. This is often the result of using the wrong tool for the task (i.e. stripping wire with
razor knifes or knife cutting zip ties). Contractors must actively manage the use of knives and
keep their use to a minimum. Wire strippers, side cutters, scissors and safety cutters are
generally safer alternatives to knives. When physically possible, these safer options must be
used.

When knives are determined to be the most appropriate tool for the task, they must be used
with a cut resistant glove. At a minimum, a level 2 (ANSV/ISEA 105-2005) glove must be worn
on the opposite hand.

Lifting (Crane)

The Project will follow the Lifting Policy for all lifts. The contractor will be required to fill out any
Critical Lift Certificates needed, and provide the technical specifications of the lift. Savage
HSSE will facilitate the required Elevated Risk Assessment. The Lift Authority will approve
each critical lift prior to commencement as well as participate in the Elevated Risk
Assessment.

As part of the Emergency Response and Rescue Plan, all critical lifts that should not be shut
down in the case of an evacuation will be reported to the Shift Superintendent. This report
must include the names of specific individuals authorized to remain behind to secure the load
to a safe position in the event of an alarm.

Personnel under Loads

Personnel access must be restricted while lifting operations are underway. This may be
achieved through the use of flagging or spotters. The only time personnel may be under a
suspended load is while performing approved multi-lift rigging. At no other time may a person
be positioned under a live load. Tag lines must be used to control the load to allow control
while maximizing the distance between the handler and the load.

Lifting (Manual)

Improper manual handling of materials cause more injuries than any other work activity.
Incorrect lifting is the number one cause of back injuries and also accounts for many hand and
foot injuries. Each contractor's Safety Execution Plan must address manual material handling
including weight limits for single person lifts.
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Mobile Equipment Operations

Safe operation of heavy equipment requires supervision, adequate risk
assessment/management, competent operators and proper maintenance of the equipment.
Trucking and heavy equipment operations are one of the Projects greatest exposures and will
require active oversight. Prior to the start of excavation activities, the contractor must provide a
detailed Excavation Safety Plan that includes components to ensure oversight, adequate risk
assessment/management, competent operators and proper maintenance of the equipment. At
a minimum, yellow high visibility vests will be required for all ground personnel working in the
vicinity of mobile equipment operations. Spotters are required for all vehicles and equipment
backing. The only exceptions are passenger vehicles backing from designated parking spots.

Personnel Baskets

The use of a crane to hoist employees in a personnel basket is prohibited except when the use
of conventional means is determined to pose a greater risk. All lifts using a personnel basket
are considered critical lifts. No Personnel Basket lifts are anticipated on this Project.

Pile Driving

If the Project scope calls for the installation of piles will be done in compliance with the
Excavations, Trenching, and Shoring and Pile-driving policy, the contractor must develop a
Plan that specifically addresses the health & safety issues associated with the pile driving
operations, including material handling methods, pile lifting, site logistics, SIMOPS, and PPE
requirements.

Powered Work Platforms

All powered work platforms such as Scissors Lifts, JLG, or other must:
e Have a documented written inspection prior to being put into use on site.
e Have a daily pre-user (documented) inspection.
e Have all occupants in a fall protection harness and tied off at all times during lift operation.
e Only be operated by a trained/qualified operator.
(In the event of an emergency situation anyone can operate ground controls to bring the
platform to the ground to assist in exiting the area and or rescue)

Scaffold Requirements
All requirements outlined in the Scaffold Safety policy must be followed for Project scaffolding.
In addition, within the Area, the following requirements apply:

o Swing gates must be used at all access points

o Fixed toe boards must be installed around each work platform.

e Netting must be installed to the top rail to provide falling object protection on all scaffold
decks

e Green tags indicate a scaffold is complete and there are no identified hazards. Yellow
tags must be used whenever hazards exist, such as head knockers, holes in deck,
uneven decking, etc. The need for a harness will be determined by the competent
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scaffold builder and contingent upon the nature of the hazard. Hamess requirements
must be noted on the yellow tag.

Slips, Trips & Falls

Slips, trips and falls associated with non-risk assessed activities remains a leading cause of
injury within Savage. The construction site will be managed to minimize hazards associated
with slips, trips and falls. Designated walk routes must be established and maintained in good
condition. Hazardous ground conditions must be immediately corrected, flagged or barricaded.
Employees will be prohibited from taking short-cuts through un-improved areas or areas of
active construction.

Soil Disposal Plan

This Project may require large quantities of soil to be removed from project site and replaced
with structural fill material. As much of this soil as possible will be re-used within the Facility
while the balance will be transported offsite to an approved disposal facility. This activity would
generate a significant amount of traffic, which must be managed by the selected hauling
contractor. Trucking activity has the potential to cause community complaints if not properly
managed. The contractor must provide a detailed Excavation, Transportation & Disposal
Safety Plan that includes expectations related to onsite stockpile operations and management
of issues likely to result in community complaints including truck routing, cleaning procedures
and schedule. All soil disposal will be done in accordance to local, state and federal laws.

Safety Activities

A variety of proactive safety activities will occur through the duration of the Project that are
intended to help deliver on our goal of no accidents, no harm to people, and no damage to the
environment. Our objective is to identify and correct the little things before incidents occur.

Safety Observations

Documentation of field safety observations is expected of the Construction Management,
Project Leadership and HSSE Teams. A schedule will be created that will pair Savage and
contractor representatives for joint safety tours. The results of these observations will be
reviewed and the data analyzed to identify trends or specific items needing attention. These
results will be discussed with the Companies involved as well as shared with the Project Safety
Team for Project-wide impact.

Compliance Assurance

A primary role of the HSSE Manager is compliance assurance. Their regular field presence
and intimate knowledge of both the Project and site HSSE expectations allows for timely and
constructive feedback to the workforce. As opportunities are identified, the HSSE Manager will
provide coaching and guidance to help bridge any gaps between the Project’s expectations
and the performance observed.
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The Project HSSE Manager will coordinate routine audits of key elements of the contractor's
safety programs to assure they are being carried out as described. These audits will be both
formal and informal and include reviews of both field activities and supporting documentation.

Investigations

All events requiring formal investigations, including injuries, incidents and near misses, will be
entered into Savage’s S7i System. All investigations will be coordinated by the Project HSSE
Manager. The Project will use the classification system for determining the appropriate level of
incident investigation based on the severity or potential severity of the event.

General Safety & Health

The following section outlines additional Project health and safety expectations not identified in
the Site Hazards or Project Hazards sections above.

Complacency

Early success can often lead to complacency, where satisfaction is accompanied by a
decrease in awareness of actual danger or deficiencies. A concerted effort to address
complacency will continue for the duration of the Project. Variation of routine is important. This
can include changing formats of meetings, safety stand-downs, etc.

Emergency Preparedness and Response

The Project will coordinate the Emergency Preparedness plans with the Port of Vancouver and
Vancouver Fire Department. As such, all conditions of the EPP will apply to the Project.

Emergency preparedness drills will be conducted at the start of the Project to familiarize
everyone with the appropriate parts of the emergency response plan.

Exceptions or deviation from Existing Safety Policies

Exceptions from established written Safety and Health procedures at the Project require a
formal exception as will be outlined in the Safety Manual. Exception requests cannot be
approved if it is in conflict with WISHA or other government laws or regulations. Exception
requests related to the Project must be coordinated through the Project HSSE Manager.
Recommendation for approval must include the relevant SME. The Project Manager is the
approving Manager for all Project exception requests.

Hazard Communication & Access and Control of Exposures to Chemicals-

Contractors must have a written Hazard Communication Program and ensure that their
employees and subcontractors have received the required training in accordance with WA
DOSH requirements. Contractors will provide the Project HSSE Team with Material Safety
Data Sheets (MSDSs) for review and approval for all new chemicals brought in to the. The
Project HSSE Team will gain approval prior to the chemicals entering the site.

Contractors must ensure that all containers and properly labeled, secured, and that spill
prevention measures are in place.
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Industrial Hygiene Assurance and Monitoring

Health for the Project team will be managed by:
e Including health issues as a topic for HSSE review meetings
e Assuring that all Project team members follow site PPE requirements
» Providing training that reviews site specific health hazards (noise, toxic vapors, etc)
 ldentifying, assessing, and mitigating health hazards as part of job task risk
assessments

e Reviewing any new chemicals brought on site.
e Conducting Industrial Hygiene audits (Health Team)

Line of Fire

On nearly every job there is something which could hit, spray, pinch or crush. The first priority
should be to eliminate these hazards. If this is not possible, we want people to focus on
moving themselves out of the line of fire. Awareness training on “Line of Fire” recognition must
be included in each contractor's Project specific safety training and covered in toolbox
meetings.

Management of Change

Temporary and permanent changes to organization, personnel, systems, process, procedures,
equipment, products, materials or substances cannot proceed unless a Management of
Change (MOC) process is completed. This must include:
e arisk assessment conducted by all areas impacted by the change
e development of a work plan that clearly specifies the timescale for the change, and any
control measures to be implemented regarding:
e equipment, facilities and process
e operations, maintenance, inspection procedures
e training, personnel and communications
e documentation
e authorization of the work plan by the responsible person(s) through completion

The Project will meet the requirements of major projects, including application of Management
of Change from the Define Stage HAZOP through Execute and turnover to operations. All
changes to equipment and facilities will follow the Project's Change Management Procedure. If
the change is considered to impact safety, the existing Management of Change procedure
must be used for the ISBL as well as the OSBL.

Personal Protective Equipment (PPE)

All Project employees must use approved safety equipment and maintain equipment in
accordance with OSHA and Savage requirements. For contractor personnel, the PPE
requirements for the Project will be reviewed at the new hire orientation. Personnel must be
trained on the use of any required PPE before beginning work.
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In addition to the requirements outlined in the procedures above, the Project has the following
PPE requirements:

e High visibility vests will be worn by all personnel in the Brownfield and Non-Brownfield.
Requirement to wear vests may be waived by the Project HSSE Manager as conditions
warrant.

e Dust goggles are required under face shields when chipping or grinding concrete and
are also required when working in dusty or dirty conditions.

e Face shields must be worn over safety glasses when using impact guns, grinders, or
other particle producing tools or work.

e Workers full names must be visible on the front of their hard hats

e Fire Retardant Clothing (FRC) will not be required for the portion of the work until
hydrocarbons are introduced.

Safety & Health Policies

Other Safety and Health Policies may be applicable to the Project. Prior to mobilization in the
field, each contractor must perform a gap analysis to identify discrepancies between their
policies and the policies or expectations. The gaps will be evaluated and the final decisions will
be agreed and documented prior to commencing work in the field.

Simultaneous Operations

Because of the high density of work that will occur on the Project, management of
Simultaneous Operations is an essential element of our safety program. Initial risk
assessments often occur well before the day of work and various tasks in the same area may
be risk assessed by different people. It is often hard to predict what other work may be
occurring on the day work will be executed. For this reason, it is essential that a review of
Simultaneous Operations occur as part of the Pre-Task Assessment (PTA) before each and
every job task is started. Coordination and communication between adjacent crews is essential
to the safe execution of the work. This coordination and communication is an essential element
of the permit to work process.

Workers are expected to periodically review and update their PTA cards as needed throughout
the day. Changes in hazards, including new SIMOPS, should be documented.

Smoking Policy

In accordance with the Smoking Policy, smoking is prohibited inside the fence line, and on
Savage property except for specially marked areas located in the parking lots. The purpose of
this policy is to control ignition sources within the Facility as well as reduce exposure of
personnel to harmful second hand smoke. Smoking is permitted only is specially marked areas
and smoking material must be left in vehicles or in the break facilities. Smokers are required to
minimize the amount of time spent in smoking areas and are asked to keep the areas clean.

Transportation

As outlined in the Transportation and Traffic Safety Policy Savage standards and Federal
security regulations require stringent processes for limiting the number of vehicles in the to
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only those necessary for safe and efficient operations. If there is any means of transportation
other than a personal vehicle that will allow you to do your job safely and effectively, you are
expected to use it. This may include using a company vehicle, taking the shuttle, walking, or
riding a bicycle.

Contractors bringing company vehicles inside the fence requires prior permission from the
Senior Project Manager or Construction Manager. Drive-in access determinations will be
based on an assessment of role, need and primary work location and controlled through the
individual’s Vancouver ID badge. The Security Superintendent has the authority to grant or
deny the request for drive-in access.

Driving a vehicle on Savage property requires completion of the Safe Driving Training video.
While driving on Savage property, all vehicle occupants must wear seat belts at all times.
Additionally, the driver is not to use two-way radios or cell phones while driving. If the driver is
to take a call or use a radio, he or she must pull over prior to doing so. Use of personal
vehicles inside the fence is prohibited unless special permission is obtained from the Senior
Project Manager.

If the Evacuation Alarm sounds, pull over the vehicle immediately, turn off the engine, and walk
to the safest evacuation area. Do not to drive the vehicle until the All-Clear has sounded.

BNSF Track Operation

Contractors operating equipment near the BNSF Track should stay 150 feet from the nearest
rail. Barricades should be put up off the BNSF right of way indicating where the contractors
and their employees can work safely.

Prior to beginning work on live track the contractor-In-Charge must notify a BNSF
representative of the need, and specifically the location where the work will be done. A job
briefing must be conducted with the Railroad representative. Referenced in 49CFR214,
Subpart C, which requires some form of On-Track Safety briefing prior to fouling any track.

If contractors have to work within the BNSF right of way contractor employees need to have
the BNSF safety training.

e Rail Security Awareness Training

e Contractor Orientation Training

Contractors Working Around Live Tracks
Contractors must follow the following policy when working on or around live track:

e Green, Yellow/Red, and Red Flag Protection must be used on live tracks to warn train
crews of men or equipment working on or around the track.
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* Always be on alert to moving equipment. Contractor employees must always expect
movement on any track, at any time, in either direction.

» Do not walk or step on the top of the rail or any other track components

* In passing around the ends of standing cars, engines, roadway machines or work

equipment, leave a minimum of 25 feet between yourself and the end of the equipment.

Do not go between equipment if opening is less than 50 feet.

Before crossing over tracks, look in both directions.

Do not sit on, lie under, cross over between cars.

No tools or equipment are left close to any live track.

All contractor employees must have and be wearing identification.

All contractor employees must be wearing the proper Personal Protective Equipment.

All Project employees will attend the Port of Vancouver's Rail Safety Training.

Contractor's equipment must be safe to operate if equipment is not safe to operate the
equipment must be removed from the site.

Treatment of Injuries

Contractors must provide the means to provide first-aid and keep appropriate first aid supplies
readily available. Savage employs a medical service PC365 to be used as well when dealing
with non-critical injuries. Emergency Medical Technicians are also available around the clock
to assist as needed through the Vancouver Fire Department, Station 1.

All'injuries, regardless of the severity, must be reported to Savage per the guidelines outlined
in the Incident Reporting section of this document.

Control of Work

The majority of the Project scope of work will be conducted within a defined and controlled
area identified as the “Brownfield”.

Brownfield Permit to Work

The majority of the Project scope of work will be conducted within a defined and controlled
area identified as the “Brownfield”. A risk assessment was conducted to identify the boundaries
of the Brownfield. In general, this area contains no process hazards or non-construction
energy sources. With the absence of these hazards, the risk profile of the work site changes,
allowing the use of a specialized Permit to Work procedure more appropriately designed for
managing construction risks. The Brownfield Permit to Work Procedure will be used as the
basis for all ISBL work in the Petroleum Rail Project. It will be modified as needed to address
the specific hazards and needs of the Project.

Non-Brownfield Work

Project work to be conducted outside of the defined boundaries of the Brownfield and within
the fence line will be performed under the Port’s standard Control of Work Policies.
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The Project team will use the unit’s existing Area Authority for permitting activities. The
detailed permit issue process will be documented and communicated to the construction
contractors prior to field activities commencing.

Energy Isolation

To maintain Brownfield condition, Lock Out Tag Out (LOTO) Policy requires that all
hydrocarbon process piping to remain physically separated (air gapped) from the existing
systems. It also requires that all other systems remain air gapped or, a detailed isolation
strategy to be developed for the system.

The Project will follow the Electrical Safety Policy and Control of Hazardous Energy Procedure
(LOTO). We will also adhere to the Blinding Policy. Energy isolation must be considered
during the development of individual job packages, with consideration toward any source of
electrical, hydraulic, mechanical, pneumatic, chemical, thermal, or any other energy connected
to a source.

Connections to utilities (utility water, potable water, temporary electrical power, firewater, plant
air & instrument air) can be made within the Brownfield for field checks and hydro testing
without impacting the Brownfield status, provided approved procedures are in place to manage
the energy source. These connections must be coordinated with the unit Operations
Representatives. All other systems must remain isolated utilizing an air gap.

Operations will define isolation requirements for each system prior to turnover. Upon turnover,
Operations will assume ownership of the master isolation and blind list.

Risk Assessments, ASAPs

All risk assessments will be developed by the contractor performing the work, with input from
Savage. JSAs will be done as tasks are identified in the Execute Stage. Any Abnormal Safety
Assessment Plan (ASAP) will be done using the Savage Vancouver ASAP procedure #150
(see references at the end of this document for location of current procedures).

Security

The Facility is a Maritime Transportation Security Act (MTSA) as well as a CFATS and DOT
regulated facility. The Project will comply with all site security requirements.

Project Access

All workers will be issued a Savage ID badge for entry and access into the ISBL area, and are
required to keep this badge on them at all times. In addition, a Project specific decal will be
provided to individuals who have completed the Project specific orientation. This decal is
required for unescorted access within the defined Project boundaries.
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Transportation Workers Identification Credential (TWIC)

A valid TWIC card is required of all individuals entering the Facility. There are no exceptions to
this requirement for Project workers. Individuals without a TWIC card require an approved
escort. TWIC cards do not have to be carried on the workers person in the field. Access to the
TWIC Zone must be done in accordance to the Port of Vancouver Facility Security Plan.

Project Escort Requirement

Individuals who have not received Project specific orientation must be accompanied by an
individual who has had this training. This requirement is Project specific and in addition to the
requirements outlined in the Escort Policy.

Traffic Control/Blockage of Roadways

If a roadway must be blocked or access restricted as a result of Project work, advanced
planning and notification to stakeholders is required. The Project will follow the policy for Road
Closures. All road closures and traffic control activities will be coordinated through the Project
HSSE Lead or his delegate.

Tools & Materials

Any tools, materials or equipment being brought out of the Facility require an authorized
Material Gate Pass. These passes may be obtained from the Project HSSE Lead. All items are
subject to inspection prior to release.

Environmental Compliance

The Project is committed to socially and environmentally sound operations. We will undertake
our activities in a manner that is environmentally responsible with the aspiration of “no harm to
people and no damage to the environment.”

Permitting Overview

Permitting will be handled by the Savage Environmental department and will include the
appropriate EFSEC permitting as well as required Federal Permits

All permit conditions applicable to operation of the new equipment will be included in the
training materials.

Soil

A detailed plan will be developed for the management of soil being excavated for this Project.
Fill material will be segregated and managed separately from native soils. An environmental
representative will be onsite as needed during excavation to help distinguish between these
materials. Potholing will be conducted near the BNSF track, and at selected locations within
the Brownfield area. Soils that are subject to Restricted Covenants must be separated from
non-impacted soil, and disposed of according to the waste management plan.
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Storm Water

A detailed plan will be developed for the management of storm water from the Project site.
Prevention of contamination is crucial. Any hydrocarbon or chemical spills, regardless of the
size, must be reported to the Project HSSE Lead. This includes fuel, engine and hydraulic
leaks from equipment. Minimization of sediment entrainment is also a high priority. This is
accomplished through the use of Best Management Practices (BMPs). Diversion of storm
water from the site in a manner inconsistent with the plan is prohibited.

One of the specific BMPs required on the Project is the placement of secondary containment
under all bulk chemicals and gasoline or diesel powered portable equipment in all areas that
do not drain to the oily water sewer. Self-propelled mobile equipment is exempt from this
requirement.

Recycling

A recycling center will be established within the Project site. It is important that any recyclable
materials remain free from contaminants and be placed in designated containers. The
recycling center will have containers for the collection of aerosol cans, aluminum cans, small
metal, safety warehouse returns, plastic, glass and cardboard.

Portable Equipment

Notification to the Project HSSE Lead is required for temporary emission sources and any
portable engines exceeding a prescribed limit that are used in the Project, to determine
potential regulatory impacts.

Waste

The Project Management team will assure that all design and construction work for the Project
considers the environmental compliance requirements of Federal, State, and local agency
permits as well as all Savage Group Defined Practices.

Incident Management
All incidents are preventable. In order to achieve World Class HSSE performance, each
incident that occurs must be reported, reviewed and the learnings shared. The process

outlined in the Incident Investigation, Notification and Reporting Policy will be followed during
the Project.

Any work-related safety incident, including first aid, must be reported immediately. The
following notifications are required:

e Savage Shift Supervisor

e Project HSSE Lead, who will coordinate entry into S7i

Page 30 of 44



Port of Vancouver
Tesoro Savage Petroleum Terminal

SAVAGE | HSSE Execution Plan

A written incident report is required to be submitted by the end of the current shift for all
injuries, including first aid incidents. Determination of OSHA record keeping requirements will
be the responsibility of the Company incurring the injury.

Types of incidents where reporting is required include; workplace injuries and illnesses, vehicle
accidents, spills, environmental releases, near hits, major incidents (MIAs) and high potential
incidents (HIPOs).

A detailed investigation should be carried out for all serious or major incidents (injury, illness or
damage) and any minor accident or near-miss that had a high potential of being a major one.
Less serious incidents should be investigated with a degree of rigor appropriate to the potential
for loss or injury. The principles employed are the same.

A Project team contact list and emergency contact information can be found in Appendix A of
this plan.

Shared Learning

It is the intent of the Project to incorporate lessons learned from both internal and external
sources. Specific effort will be made to capture lessons learned on our own project. Learning
will be shared widely across the Project in a timely manner so they may be incorporated into
pre-task planning, design and constructability and education and training materials.

HSSE Lessons Learned

The learning from safety performance reviews, audits, investigations, and verification activities

must be documented and used in improving future performance.

e Learning will be systematically captured and subject to periodic formal review to identify
system improvements for future activities.

e Contractors will be included in sharing of lessons learned and encouraged to share lessons
from their activities.

o Specific effort must be made to solicit feedback from frontline employees on best practices
observed along with ways to improve processes and reduce the risk associated with future
work activities.

When a contractor’'s work has been completed, the Project Team will evaluate major
contractors’ HSSE initiatives and performance and provide feedback on effectiveness at the
close of the contract.

The Project HSSE lead will document and implement the Project’s safety lessons learned.

Monitoring Performance

HSSE performance metrics (leading and lagging) indicators are established and
communicated throughout the Project organization. Project leadership regularly reviews the
HSSE performance metrics to determine progress against objectives and targets and what
management system changes are necessary.
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Key Performance Indicators

Reporting will be consistent with requirements for the Vancouver reporting system already in
place. The Project HSSE Lead will report this data on a weekly basis for incorporation with the
overall statistics.

Inputs to be tracked and reported:

Safety training provided for every employee working on the job site
Observation audits / theme audits conducted and action items closed

Joint field audits by Savage and contractors

Incident investigations completed

To be decided

Outputs to be reported:

Hours Worked

Major incidents and High Potential incidents
Injuries/llinesses

Near Misses

Environmental incidents

General Performance Monitoring of Contractors

HSSE performance and compliance must be measured and reviewed on a regular basis during
execution.

Regular performance reviews of each contractor should be established, with appropriate
senior and line management attendance.

Subcontractor performance and compliance should be visible and verified.

Contractors are accountable for reporting of all incidents incurred by their
subcontractors.

Contractors delivering outstanding safety performance should be considered for positive
recognition.

Contractors that fail to deliver the required performance improvement, or experience
further breaches of the safety boundary conditions, should be considered for reduced
work share, suspension, or contract termination, depending on the severity of the
breach.

HSSE Rewards and Recognition System

Working safely is a base expectation of everyone on the Project. Simply doing so will not be a
basis for reward on the Project. Instead, the PLT is looking to recognize and reward individuals
who go above and beyond this base expectation and become actively engaged in delivering an
outstanding outcome.

The reward and recognition program for the Project will use a variety of methods to recognize
individuals, including periodic giveaways at the discretion of PLT. Only individuals providing
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direct support to the Project are eligible to receive Project Safety Rewards. In establishing
reward criteria, the following guidelines must be used:
» Rewards should promote discretionary behaviors that are above and beyond base
requirements.
» Preference is for individual recognition/employee participation. Although at times, team
or small group recognition can also be appropriate.
» Specific action by the individual should be required for the individual to receive the
reward.
e Rewards should be based on leading indicators, not results.

Safety Leadership Award

A “Safety Leader of the Week” program will be established to recognize the individual or crew
that best demonstrated the Extraordinary Safety Leadership Behaviors. Individuals may be
nominated by anyone using a simple nomination card available in the lunchroom and in the
permit trailer.

Reporting Recognition

“Thank You” reward cards will be given to individuals who identify, address and report near
misses, unsafe conditions or unsafe behaviors on Project Make a Difference cards. We will
also reward individuals that recognize best practices, make H&S suggestions or share process
safety or quality concerns. These reward cards can be redeemed for a variety of nominal gifts
or collected towards higher valued items.

Great Catch Program

The quality of items submitted is more important than the quantity. To promote quality reports,
a “Great Catch” program will be established. Special awards will be made to individuals who
submit reports on items that were especially difficult to identify, provide high learming value or
may have resulted in a significant impact if unidentified. Great Catch awards will be issued at
the weekly all-hands meetings so the learning can be shared across the Project.

Milestone Recognition

Milestone recognition may include proactive measures of safety activities in addition to the
traditional recognition of the results (i.e. hours worked without incident). In general, targets will
not be promoted ahead of the milestone. In addition, associated recognition programs must be
structured to ensure they do not discourage incident reporting.

Company Specific Recognition Programs

In addition to the general recognition program outlined above, each contractor, at its discretion,
may operate company specific safety recognition programs. These programs are independent
of Savage and should be managed exclusively by the contractor company. To comply with
Savage Code of Conduct and IRS requirements, at no point may cash or cash equivalents (i.e.
gift cards, gas cards, etc) be exchanged between Savage employees and contractors.
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Commissioning consists of the period after System Turnover has been achieved, but before
Start-Up. System Turnover is complete when; Pre-commissioning activities have been
completed and documented, System turnover documentation (including Non-Destructive
Examination (NDE) and other field Quality Control (QC) records) are delivered to the Quality
Assurance Manager and Project Turnover Coordinator, “A & B” punch-list items have been
completed, and the immediate respective work areas are left in an uncluttered clean condition
with all combustible materials removed. Commissioning includes those activities connected
with operating equipment or facilities to prepare them for a safe, reliable start-up. This can
include steam blows, system purging, introduction of inert fluids and utilities, chemicals
loading, trip and alarm testing and final checking of system tightness and cleanliness.

Operations and Maintenance Competency Assurance

The Project Team will interface with operations and maintenance to ensure that existing or
new personnel are capable of performing the jobs and are adequately trained to do so.
Operating and maintenance procedures and training requirements will be developed prior to
commissioning.

Commissioning and Hand-over Requirements

During commissioning planning, environmental aspects and impacts of the commissioning
activities should be evaluated.

Prior to the commencement of commissioning activities, training requirements for the
commissioning team should be established and training completed. In addition, all work
procedures should be evaluated for compliance with Savage HSSE expectations and any
deficiencies corrected. A HITRA will be performed on the actual off-loading work activities to
ensure that ergonomic and other safety exposures have been addressed. Personal exposure
monitoring will also be conducted during the off-loading operation to document health
exposures and the selection of proper PPE.

The Commissioning Team will incorporate HSSE into commissioning and handover planning,
procedures and systems.

Pre-Startup Safety Review (PSSR)

Prior to start-up of a system, a pre-startup safety review of the system will be performed and
documented, and all deficiencies will be corrected.

Pre-startup safety reviews (PSSR) are conducted to ensure construction of the Project is
complete, and all training, procedures, documentation, and programs are in place and ready
for safe startup and operation. All findings, recommendations and open actions from the
PSSRs MUST be completed and closed out before equipment commissioning begins.
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Process Safety Information

The Project Team will compile and supply the following process safety information to the
Operating Team and the Document Control group:

Safety Critical List of Equipment (Protective Devices Register)
Process Flow Diagrams (PFDs)

Piping and Instrumentation Diagrams (P&IDs)

Electrical Area Classification Drawings

Plot Plans

Electrical One Line Drawings

Shutdown and Interlock Drawings

Cause and Effect Drawings (Alarm and Shutdown Drawings)
Relief Valve Basis and calculations

Process Equipment Data Sheets

Other Data Sheets (Utilities, MSDSs, etc.)

Start-up, Operating & Maintenance, and Emergency Procedures

Practices and procedures must be documented to ensure operations are carried out under
specified conditions and in a consistent manner. These instructions should be up to date,
clear, concise and unambiguous.

The Commissioning Team will provide instructions for start-up, normal operation, planned and
emergency shutdown and preparation for maintenance, as well as any other OSHA Process
Safety Management (PSM) required operating procedures. The format and content will be
consistent with Savage’s PSM requirements and Vancouver operating and maintenance
procedures.
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Appendix 1: Emergency Contact List

Emergencies XXXX OF XXX=-XXXX

Battalion Chief xxxx or Radio Channel xx
Shift Super xxxx or Radio Channel xx
Security xxxx or Radio Channel xx

Construction Team

Construction Coordinator
Project Engineer
HSSE Field Coordinator

Construction Team

Construction Coordinator
Project Engineer
HSSE Manager

Project Leadership Team

Dave Corpron Projects & Const Manager
Boyd Draper Sr. Project Manager

Coby Long, CSP  Project HSSE Manager
Commissioning Manger
Tech Services Manager
QA/QC Lead

List of contractors Below

Sr. Project Manager
Asst. Project Manager
Const Superintendent
Safety Manager

Project Manager
General Superintendent
Safety

Project Manager
General Superintendent

XXX =XXX=-XXXX

XXX=XXX=XXXX

XXX=XXX=XXXX

XXX=-XXX=XXXX

801-944-6600
801-944-6600
801-944-6600

360-
360

360-
360-

360-
360-
360-

360-
360-
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Safety Lead

Project Manager
Site Manager
Safety Manager

360-

360-
360-
360-
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Appendix 2: Project Site Map
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Appendix 3: Brownfield Sign-In Expectations

The purpose of the sign-in / sign-out requirement is to provide the Project with
documentation of who has permission to be onsite within the Tesoro Savage Petroleum
Terminal Project Brownfield and to describe the requirements for controlling and recording
access to the area.

These expectations apply to any person entering the Permit Trailer located

NOTE: Project specific orientation is required for all individuals prior to entering the
Brownfield area unescorted. Visitors without Project Specific Orientation must be
escorted for the duration of their visit by an individual that has received the project
specific orientation.

1. Sign in is required immediately upon arrival to the site. Once onsite, travel must be
directly to the Project Permit Trailer to sign in prior to any work or site walks being
performed.

2. Sign out is required at the end of the shift or when leaving the site for an extended
period of time.

3. When the Project Permit Trailer is not staffed, individuals visiting the site that are
not assigned to the project full-time must contact the HSSE Manager via radio to
inform them that you will be entering their area. The HSSE Manager will provide an
update of site conditions and/or restrictions.

4. Once signed in, short trips outside the Brownfield, including breaks and lunch, will
not require sign out.

5. Work groups that are entering the area may be signed in by their Foreman or the
Foreman’s designee. Sign in will include foreman or designee’s name and crew
size. Example: Matrix, John Smith + 4.

6. There are no exceptions as to personnel required to sign in or out of the area.
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Appendix 4: Incident Reporting Form

To be determined in conjunction with Tesoro Savage Petroleum Terminal LLC
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Appendix 5: Safety Team Terms of Reference

Vi

Vision
A self-directed cross-functional safety team that is actively engaged in reducing the
risks associated with field construction activities.

Objective
The objective of the Project Safety Team is to promote a proactive approach to

safety and health on the Project and to improve the effectiveness of the Project’s
overall safety program.

To advise and consult Project leadership on safety and health issues related to the
Project.

Scope

The team’s scope includes health & safety concerns associated with field
construction activities related to the Project that are performed onsite at the
Vancouver. This includes both OSBL and ISBL work as defined in the Project HSSE
Execution plan.

Deliverables
a. Field Audit Reports will be used to document audit activities.
b. Minutes will be kept at each team meeting.
e Previous meeting minutes and audits will be reviewed at the team
meeting to determine if any issues remain outstanding
e All reports, audits, evaluations and recommendations of the team will be
made part of the minutes of the safety team meeting
c. An action item register will be maintained to ensure closure of issues identified
e A reasonable time will be established for Project management to
respond in writing to all safety team recommendations

Safety Team Formation and Membership

a. The Team will be comprised of both craft and management representatives.

b. Team members will be volunteers Sub contractors with contract duration of
ninety (90) days or longer will be represented on the Team.

c. Employee representatives must serve a continuous term of at least four (4)
weeks on the team. At the end of the fourth week the employee representative
must bring his/her replacement to the meeting to assume his/her duties.

d. Reasonable efforts must be made to ensure that team members are
representative of the major subcontractors and/or major work activities in
progress.

Stakeholders
a. Project Workforce
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VII.

VIII.

Project employees will be given the opportunity to actively participate in safety team
activities by:

Volunteering to serve as a team member

Participating in field auditing activities conducted by the team

Completing Observation forms and turning them it in to any safety team member.
Suggesting improvements to the safety program to their respective team
representative for consideration.

b. Project Leadership Team

The PLT recognizes the value of these teams and the empowerment they provide
the contractors. The PLT will support the efforts of the team and provide guidance
when necessary to ensure the team is successful at meeting its objective.

Safety Team Duties and Functions

a. The team will elect a Chairperson from within their ranks at their first meeting.

b. The team will develop a written agenda for conducting safety team meetings. The
agenda will prescribe the order in which team business will be addressed during
the meeting.

c. The team will hold regular meetings and perform job audits on a bi-weekly basis.
The team will document site audits and transmit them to Project HSSE Lead with
recommendations for changes.

d. The team will review all accidents and near misses and recommend corrective
actions to prevent a reoccurrence.

e. The team will follow up on their recommendations to ensure corrective actions
have been implemented.

Hazard Assessment and Control

Safety Team will:

a. Establish procedures for auditing field construction activities to locate and identify
safety and health hazards.

b. Conduct field audits on a weekly basis.

c. Establish procedures for reviewing the Project HSSE Incident Log and informal
reports of hazards from Project employees.

d. Make recommendations for improvement to Project Management, based on
those reviews.

Accident investigation

The safety Team will establish procedures for reviewing all safety related incidents
including injury accidents or illnesses. At least one member of the Safety Team must
participate in the investigation of near misses and/or incidents associated with field
construction activities.

Safety and Health Training and Instruction
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Xl.

The following items must be discussed with all new safety team members:

a. Safety team purpose and operation
b. Methods of conducting safety team meetings
c. Safety team members must receive training in:
e Hazard identification in the workplace
» Principles regarding effective accident and incident investigation

Delegation of Authority
The safety team has no fiscal or policy authority. For activities or initiatives requiring

financial support, a request for funding will be submitted in writing to the Project
HSSE Lead.

Recommendations for policy or procedure changes must be submitted in writing to
the Project HSSE Lead for consideration.
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Appendix 6: Gas Detection Overview

General Requirements

As outlined in the Hot Work Policy, within the Project Brownfield is exempt from the
requirement for continuous LEL monitoring. In addition, the area is exempt from the use of
personal H2S monitors. The Brownfield area maintains an electrical classification of General
Purpose and there are no process hazards present within the Brownfield.

The most likely source of flammable or toxic gas within the Brownfield is an uncontrolled
release from an existing operating unit. The potential for a release to reach dangerous levels
within the Brownfield was assessed and determined to be very low, but plausible.

Controls in place to manage this risk include the formal communication plan in place between
the Project and the Operations Shift Supervisor, existing LEL & H2S gas detection within the
existing units & the area-wide alarm system.

The Project has no requirements or agreements to maintain general area or perimeter gas
detection. Continuous gas monitoring remains required for all confined space work. There are
no variances in place for confined space entry work within the Brownfield. Continuous
monitoring is required for all confined space entries.
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City of Vancouver * P.O. Box 1995 * Vancouver, WA 98668-1995
www.cityofvancouver.us

August 20, 2013

Sam Adams, P.E.
BergerABAM

1111 Main Street, Suite 300
Vancouver, WA 98669-2958

Subject: Tesoro Savage Petroleum Terminal Water Availability
Mr. Adams,

The City of Vancouver Water Department acknowledges the request to serve the Tesoro Savage
Petroleum Terminal project with water. The estimated average daily water use of 60,900 gallons per day
(42.3 gpm) and the estimated maximum daily water use of 87,200 gallons per day (60.6 gpm) are
available for the project from the city water system. In addition, it is estimated that at least 3500 gpm
of water for fire flow purposes is currently available from hydrants in the proposed project area.

The city currently has sufficient water rights, storage and distribution capacity to serve the various sites
with the requested flow, contingent on the extension of water utilities to the site as spelled out in the pre-
application comments.

For additional information regarding the project, please contact me at (360) 487-7169.

Sincerely,
Tyler Clary

Water Engineering Program Manager
City of Vancouver

cc: Tracy Tuntland
Debi Davis
Jon Wagner
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TESORO SAVAGE VANCOUVER ENERGY DISTRIBUTION TERMINAL
PRELIMINARY STORMWATER REPORT
VANCOUVER, WASHINGTON

1.0

11

1.2

PROJECT OVERVIEW

The Tesoro Savage Vancouver Energy Distribution Terminal Project (Facility) is located
within the Port of Vancouver (Port), Washington. Development activities include five
individual sites located near the northwest end of the port. One site is located adjacent to
State Route (SR) 501 and just east of Farwest Steel and north of the Port’s Terminal 4
pond. Three of the sites are located within or adjacent to the Port’s Terminal 5, west of
the Clark Public Utilities (CPU) power plant off NW Gateway Avenue. The fifth site is
the reuse of an existing shipping berth. The total area of all five sites equals 41.5 acres.
The general project location is shown on the vicinity map in Attachment A.

The development consists of a rail offloading area and administrative and support
buildings with associated parking; a crude oil product storage area within a containment
berm and the support buildings, access, and parking associated with it, and the west
boiler building with associated parking; and an existing marine terminal. Sites were
limited to contiguous acreage because of existing development and facilities within the
port.

REGULATORY APPLICABILITY

The facility will be permitted through the Washington State Energy Facility Site
Evaluation Council (EFSEC). EFSEC will render the final determination of regulatory
applicability and confirm that the project design meets or exceeds the necessary
stormwater and runoff requirements. The project design is based upon achieving
compliance with the following standards and regulations.

e Washington State Department of Ecology Stormwater Management Manual for Western
Washington (dated August 2012) (the stormwater manual)

e (City of Vancouver Municipal Code (VMC) 14.24, 14.25 and 14.26

e City of Vancouver Surface Water General Requirements (revised September 2009)

e Port of Vancouver Industrial General Stormwater Permit

e Port of Vancouver Municipal Phase II General Stormwater Permit

e 40CFR112

The project requires compliance with all nine of the minimum requirements set forth in
the stormwater manual.

SITE DESCRIPTIONS/PROPOSED IMPROVEMENTS

Area 200 — Rail Unloading and Office Area
The rail unloading and office area consists of two separate drainage basin areas. These
areas are separated from one another by the existing rail loop located on Terminal 5 that
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was constructed as part of the Port’s West Vancouver Freight Access project. The area
north of the rail loop is designated as the administrative and support building area, and
the area south of the rail loop is designated as the rail offloading area. The sections that
follow discuss these areas in more detail.

The administrative and support building area consists of three modular office and
change room facilities. Associated parking for staff and visitors is provided at this site. A
designated covered area is provided for two dumpsters. A series of proposed
containment tanks is located on this site. The site encompasses 1.6 acres and is located
parallel and adjacent to NW Old Lower River Road between the CPU power plant and
the intersection of NW Old Lower River Road and Hickey Marine. Runoff from the
parking area and landscape located above the Vanexco cap will be directed to on-site
sump catch basins), and flow to a combination oil-water separator and cartridge media
tilter vault located south of the rail unloading building. A detailed breakdown of the
existing and proposed surfacing descriptions, areas and the applicable Western
Washington Hydrology Model (WWHM) designation is provided in Table 1 below.

Table 1. Administrative and Support Building Areas

Surface Description Existing Condition WWHM Type Area
(acres)
Landscaping Untreated Impervious C, Lawn, Flat 0.37
Office/Change Room Buildings | Untreated Impervious Roof Top/Flat 0.23
Sidewalk Untreated Impervious Sidewalks/Flat 0.07
Parking Untreated Impervious Parking/Flat 0.93

The northern portion of the decommissioned Alcoa property will be redeveloped to
serve as the rail offloading area. The facility encompasses 7.05 acres and is located on the
northern portion of the Terminal 5 rail loop and bounded by NW Old Lower River Road
to the north, NW Gateway Avenue to the east, the Columbia River to the south, and
Hickey Marine to the west. Stormwater runoff from the roof area of the rail offloading
building will be collected through a gutter system and discharged directly to the
stormwater conveyance system just downstream of the proposed water quality vault. A
combination oil-water separator and cartridge media filter vault will be installed to treat
runoff collected from the yard and rail improvement area east of the rail offloading area.
A small berm will be constructed to isolate the rail track that is currently proposed to
serve as a unit train loop designated for a future tenant on Terminal 5.

The areas identified as “port general use” in Table 2 are yard and rail areas that are
topographically unable to sheet flow to the proposed on-site stormwater system
installed by the project. These areas although located within the applicant’s lease
boundary are part of a general use area designated by the Port and drainage from these
areas will continue to be collected and treated by the Port’s stormwater systems.
Drainage from them will be directed to existing on-site stormwater inlets and
conveyances that discharge to the downstream water quality ponds for treatment. A
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portion of the existing industrial yard outside of the proposed site area will be directed
to the on-site drainage system. Table 2 shows a detailed breakdown of the existing and
proposed surfacing descriptions, areas and the applicable Western Washington
Hydrology Model (WWHM) designations.

Table 2. Rail Unloading Area

Surface Description Existing Condition WWHM Type Area
(acres)
Rail Unloading Area Untreated Impervious Roof Top/Flat 3.98
Treated Yard Area Untreated Impervious Parking/Flat 1.28
Treated Walkways Untreated Impervious Sidewalks/Flat 0.02
Port General Use Area Untreated Impervious Parking/Flat 1.77
Port General Use Area - Walkways | Untreated Impervious Sidewalks/Flat 0.06

Areas 300 — Storage Area and Boiler Building

The storage area consists of two separate drainage basins totaling 21.02 acres located
east of Farwest Steel and adjacent to SR 501 and approximately 0.4 mile east of the
intersection of SR 501 and NW Gateway Avenue. The first basin consists of everything
within the limits of the containment berm. The second basin includes the support
buildings, parking area, access roads, and landscaping areas around the containment
berm. A discussion of the basins follows.

The area inside the containment berm consists of 18.35 acres with 6.23 acres of roof area
at buildout. Each tank will be constructed with a roof that floats on top of the crude oil
to prevent vapors from escaping and a fixed roof on top of the tank to prevent
stormwater from mixing with the stored product. Gutters will be installed on the tanks
and roof runoff will be discharged directly to the storm drain downstream of the water
quality vault. The gravel yard area used for occasional maintenance, monitoring, and
sampling of crude oil in the product storage tanks will be sloped to 12 sumps within the
site. Each tank will be separated from the other tanks with intermediate 4-foot-tall
berms. Each tank area will have two sumps. Stormwater from the sumps will be
pumped to hydrodynamic separator, oil/water separator, and a water quality vault on
the site. Pumps will be positive displacement type to reduce the likelihood of
re-emulsifying oil into solution with the stormwater. Stormwater from the gravel yard
will be pumped out of the containment area only when the facility staff confirms
visually that no oil sheen is visible in the sumps. Table 3 provides a detailed breakdown
of the existing and proposed surfacing descriptions, areas and the applicable Western
Washington Hydrology Model (WWHM) designations.

Table 3. Containment Berm Area

Surface Description Existing Condition WWHM Type Area
(acres)
Storage Tank Roofs Treated Impervious Roof Top/Flat 6.23
Treated Yard Area Treated Impervious Parking/Flat 12.12
Appendix F — Preliminary Stormwater Report BergerABAM
Tesoro Savage Vancouver Energy Distribution Terminal August 2013

Vancouver, Washington Page 3 of 20



The area outside the containment berm consists of 2.67 acres and is the location of
support buildings, parking areas, landscape areas, and miscellaneous maintenances
yard. Runoff from the support buildings and sidewalks will be directed onto the parking
areas, and will be treated along with the parking runoff. Runoff from these pollution-
generating surfaces will be treated with a combination oil-water separator and cartridge
tilter media vault. Table 4 shows a detailed breakdown of the existing and proposed
surfacing descriptions, areas and the applicable Western Washington Hydrology Model

(WWHM) designations.
Table 4. Support Building & Parking Areas
Surface Description Existing Condition WWHM Type Area
(acres)

Landscaping Treated Impervious C, Lawn, Flat 1.62
Boiler, Pump Pit, Fire Skid, Treated Impervious Roof Top/Flat 0.16
Control Room Building

Sidewalk Treated Impervious Sidewalks/Flat | 0.05
Parking Untreated Impervious Parking/Flat 0.28
Port General Use Area Treated Impervious Parking/Flat 0.39
Untreated Off site Treated Impervious Driveways/Flat | 0.17

Area 400 — Marine Terminal and MVCU Area

The marine terminal consists of a single upland drainage basin. Currently, the 1.08-acre
basin sheet flows upland into a series of water quality swales. Piping hydraulically
connects the northern treatment swales to the southern infiltration swales. The basin
consists of existing pavement and gravel surfacing. In a few spotted areas, sparse
herbaceous grasses have begun to establish within the graveled areas. Because of the
historical general industrial use of the area and the nature of fill soils placed in it over
time, its soils function as impervious despite minimal grass establishment.

The marine vapor combustion unit (MVCU) is currently located in a portion of the
northeastern swale. Mitigation for this reduction in treatment capacity is completed by
restoring 0.07 acre of existing impervious to landscaping along the top of the riverbank
and adding an additional filter strip designed to treat the equivalent loss of land treated
by the portion of impacted swale. The remaining areas will be hard-surfaced with
asphalt for employee parking and support buildings for vessel loading activities. Table 5
shows a detailed breakdown of the existing and proposed surfacing descriptions, areas
and the applicable Western Washington Hydrology Model (WWHM) designations.

Table 5. Marine Terminal Areas

Surface Description Existing Condition WWHM Type Area
(acres)
Landscaping Treated Impervious C, Lawn, Flat 0.07
Support Buildings Treated Impervious Roof Top/Flat 0.03
Parking Lot & Drive Aisle Treated Impervious Parking/Flat 0.98
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No stormwater improvements are proposed on the waterward portion of the dock
facility. Modifications to the dock include limited overwater construction of mooring
dolphins connected by grated open bottom walkways. Modifications to the primary
berth will not result in additional impervious area. Additional impervious area created
by the new mooring dolphins will be mitigated by removing the existing dolphins and
portions of the downriver Berth 14. The open-air containment area located underneath
the crane will catch all oil drips from the hoses, and this will be collected and pumped
through the oil return line to the product storage tanks.

Area 500 — Transfer Pipeline Area

The transfer pipeline area is defined as a relatively narrow lease area in which the
transfer pipelines are constructed in either above or below grade conveyances. Above-
grade pipelines are fully welded steel located on pipeline trestles with supports spaced
approximately every 30 feet. Underground sections of pipeline occur at key rail and
roadway crossings. Where the pipeline is underground, the pipeline will be constructed
inside of sealed casings with leak detection. The pipeline area is designated as part of the
Port’s General Use Area. Stormwater from the pipeline alighment will not be modified
and will continue to discharge to existing inlets and conveyance systems for treatment
and discharge to the Columbia River. Table 5 shows a detailed breakdown of the
existing and proposed surfacing descriptions, areas and the applicable Western
Washington Hydrology Model (WWHM) designations.

Table 6. Transfer Pipeline Areas

Surface Description Existing Condition WWHM Type Area
(acres)
Port General Use Area Untreated Impervious Parking/Flat 4.47

Area 600 - West Boiler Building

This site is necessary for full buildout of the facility and will not be constructed initially.
The site is 0.5 acre, consists of a boiler building and associated parking, and is located to
the north of the Terminal 5 rail loop at the intersection of NW Old Lower River Road
and Hickey Marine. Stormwater from the facility will be discharged to a combination
oil-water separator and cartridge media filter vault located on the south side of the rail
unloading building. Details of the existing and proposed surfacing descriptions, areas
and the applicable Western Washington Hydrology Model (WWHM) designations are
provided in Table 7 below.

Table 7. West Boiler Areas

Surface Description Existing Condition WWHM Type Area
(acres)
Landscaping Untreated Impervious C, Lawn, Flat 0.15
Boiler Building Untreated Impervious Roof Top/Flat 0.15
Sidewalk Untreated Impervious Sidewalks/Flat 0.01
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Surface Description Existing Condition WWHM Type Area
(acres)

Parking Untreated Impervious Parking/Flat 0.15

Off-site Pavement Untreated Impervious Parking/Flat 0.04

EXISTING CONDITIONS

Existing conditions are generally impervious, and consist of existing facilities within the
port. The rail offloading area and administrative and support buildings (Area 200) is the
former Alcoa site; it contains existing rail tracks and gravel laydown areas. The storage
area (Area 300) and adjacent access and parking are currently used as staging and
storage areas for other port construction. Existing gravel and excavated soil piles are
located on this site. The west boiler building (Area 600) located at the southeast corner of
the intersection of NW Old Lower River Road and Hickey Marine is currently
unimproved area that was a miscellaneous industrial area used as borrow for fill
activities on site.

An existing stormwater system on the site was installed in preparation for future
development of Terminal 5. A hydrologic and hydraulic analysis report, dated May 3,
2012 was prepared by HDR Engineering Inc. and submitted to the City and is included
as Attachment H. On-site conveyance and water quality treatment systems were
designed for the area of the proposed development and assumed the site would be fully
impervious. In accordance with the Port’s National Pollutant Discharge Elimination
System (NPDES) permit for Terminal 5, basic treatment is performed on site for the on-
site tenant areas (Area 200 and Area 600) and the Port’'s downstream water quality
ponds provide final polishing prior to discharge to the Columbia River through
manmade conveyance systems and outfall.

The surrounding topography is flat and existing surface structures and improvements
prohibit off-site stormwater from entering the project area. Outside the Terminal 5 rail
loop, a new loop road, currently under construction, will be owned by the Port; this new
loop road has its own separate stormwater system that further isolates the project area
from off-site stormwater impacts.

The storage area located on Terminal 4 will discharge stormwater to an existing
conveyance system designed when Farwest Steel completed its improvements. The
stormwater system was sized and designed for tenant stormwater; the system keeps
tenant stormwater separate from the Port’s general stormwater basins and combines the
two downstream of the Port’s Terminal 4 water quality pond. Stormwater from the
storage area will be treated to enhanced levels of treatment in accordance with the Port’s
NPDES General Stormwater Permit.

Farwest Steel’s improvements were designed to manage stormwater on the site; to the
east, the wetland depression collects water from SR 501 and the surrounding areas.
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SR 501 restricts stormwater from the north from entering the tank farm area, while the
rail loops and constructed stormwater systems to the south prohibit stormwater from
entering the project site.

2.0 MINIMUM REQUIREMENTS
The facility’s new development and redevelopment will comply with VMC Section 14.25
and will be regulated by the City’s January 17, 2007 NPDES Western Washington
Phase II Municipal Stormwater Permit and the mandatory provisions it incorporates
from the 2012 edition of the stormwater manual.
The project is located entirely on previously disturbed soils that are generally considered
impervious gravel. In some instances, the existing soil is heavily compacted fill material
used for decades as an industrial area. While some sparse, short grasses have established
themselves, years of industrial activity, fill, compaction, and environmental caps have
resulted in the soils on the site being considered impervious.
The following table summarizes changes to land coverage resulting from this project.
Table 8. Drainage Basin Areas
On-site Drainage Areas Off-site Drainage Areas
Replaced or Impervious Impervious Surface
Existing Maintained Separated Surface Contributing to Replaced
Impervious Impervious Impervious Converted to | Project Drainage Impervious
Surface Surface Roof Runoff Landscaping | System Surface
Area 200
Unloading and Office 8.65 ac 4.07 ac 4.21 ac 0.37 ac 0.06 ac
Area 300
Storage 20.85 ac 12.84 ac 6.39 ac 1.62 ac 0.17 ac
Area 400
Marine Terinal 1.00 ac 0.90 ac 0.03 ac 0.07 ac 0.08
Area 500
Transfer Pipelines 447 ac 4.47ac
Area 600 0.15 ac
West Boiler 0.46 ac 0.16 ac ' 0.15 ac 0.04 ac
Rail Infrastructure 4.63 ac 4.63 ac
Total
2:21ac 27.07 ac 10.78 ac 221 ac 0.48 ac 0.47 ac

The land-disturbing activity that will be carried out by the project will trigger water
quality improvements required by the City’s NPDES Phase II permit. Therefore,

2.1

minimum requirements 1 through 9 of the stormwater manual apply to the project. The
minimum requirements are listed below.

Minimum Requirement No. 1: Preparation of Stormwater Site Plans
Stormwater site plans have been prepared and are attached as Attachment I. Stormwater

site plans are required by Section 2.5.1 of the stormwater manual and must be prepared
according to Chapter 3 of the manual and VMC 14.24, 14.25, and 14.26.
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2.2 Minimum Requirement No. 2: Construction Stormwater Pollution Prevention
The facility will result in more than 2,000 square feet of replaced hard surface and will
disturb more than 7,000 square feet of land; stormwater pollution prevention therefore
must be considered. To comply with this minimum requirement, a preliminary
stormwater pollution prevention plan (SWPPP) has been prepared; it is attached to the
EFSEC Application for Site Certification as Appendix C.

The SWPPP includes narratives and drawings that clearly refer to each of the best
management practices (BMPs) that will be used to prevent erosion and control sediment.
The SWPPP addresses the 13 elements that are briefly described in the following
paragraphs. Seasonal limits are listed and erosion and sediment controls are designed to
prevent silt-laden water from leaving the site during the wet and rainy season.

¢ Element 1: Preserve Vegetation/Mark Clearing Limits — Existing vegetation on site
is very minimal and consists of herbaceous groundcover not exceeding 6 inches in
height. Clearing limits are defined in the stormwater site plans and will be marked
in the field by construction of either silt fencing or high visibility fencing. Existing
landscape buffers and nearby wetland will be protected from construction activities.
The contractor will restore any accidental disturbance.

¢ Element 2: Establish Construction Access — Construction access will be limited to
stabilized construction entrances and construction routes assigned for the project.
Rock-stabilized construction accesses will be installed at the storage area, rail
unloading and office area, and the west boiler. Access to the transfer pipeline and
marine terminal is from existing impervious areas, and land-disturbing activities at
these sites will be isolated from general truck traffic.

Wheel wash units are not anticipated to be necessary. If sediment is transported onto
nearby roadways, the tracked sediment will be cleaned during dry weather by
shoveling, sweeping, or other pickup means. Street washing will be used only after
the previously mentioned methods of sediment removal have been completed. If
these currently proposed BMPs are not sufficient to control sediment transport,
wheel washes will be implemented.

e Element 3: Control Flow Rates — Turbid waters will be controlled from downstream
properties through installed erosion and sediment control BMPs. All of the sites
consist of existing impervious coverage, and runoff rates therefore will not be
increased to downstream properties or conveyances. Sediment ponds will be
installed to detain stormwater runoff from the rail offloading area and the storage
area. Erosion and sediment control BMPs, including sediment ponds and
conveyances, will be sized for the Type 1A 10-year 24-hour storm event.

Construction BMPS will manage stormwater until the site has been stabilized and
permanent operational BMPs have been installed; the supplier will perform start-up.
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¢ Element 4: Install Sediment Controls — Elimination of soil erosion is the primary
goal of the SWPPP as prepared. Sediment controls are added as an extra layer of
security against off-site sediment transport if erosion occurs. Sediment controls such
as sediment ponds, filters, and cutoff ditches will be installed before land-disturbing
activities take place. Stormwater will be directed to installed sediment removal
BMPs.

Construction of erosion or sediment controls will be located above the ordinary high
water line and therefore no interference is anticipated with juvenile salmonids.
Additionally, the project will construct no new outfalls.

e Element 5: Stabilize Soils — Soil stabilizing will be performed on site for all soils
exposed more than 7 days during the dry season (May 1-September 30) and for all
soils exposed more than 2 days during the wet season (October 1-April 30). Soils will
be stabilized by applying BMPs that prevent erosion; as appropriate, these BMPS
include temporary and permanent seeding, sodding, mulching, plastic covering,
erosion control fabrics and matting, and early application of gravel base on areas to
be paved.

Depending upon the weather forecast, soils will be stabilized at the end of the
workday prior to a holiday or weekend. Stockpiles will be protected by plastic
covering and silt fencing. To the extent possible, soil disturbance will be limited to
areas being worked on, without carrying out clearing and grubbing activities ahead
of construction activities.

¢ Element 6: Protect Slopes — The site is generally flat without any slopes requiring
protection. Silt fencing will be installed along the edge of the riverbank to protect the
river from runoff during construction. Stormwater discharges at the marine terminal
will be maintained and directed to existing swale areas just north of the marine
terminal. Slope construction necessary during construction of the storage area
containment berm will be protected using applicable BMPs. The site will be
surrounded by silt fencing and, once constructed, the soils will be tracked and
seeded.

¢ Element 7: Protect Drain Inlets — All drain inlets, existing and proposed, will be
protected with BMPs to maintain operation and prevent sediment transport. BMPs
include insertable filter devices or above-grade filter media. Drain inlet BMPs will be
inspected after each storm event to check capacity and the filter media will be
cleaned or removed and replaced when sediment has filled one-third of the device’s
available storage capacity.

e Element 8: Stabilize Channels and Outlets — On-site conveyance channels (cutoff
ditches) are designed to convey the Type 1A, 10-year, 24-hour storm without causing
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erosion under the 10-minute peak velocity. No modifications are proposed to
existing outfalls or outlets.

¢ Element 9: Control Pollutants — All liquid pollutants, including chemicals, gasoline,
paints, thinners, solvents, grease, etc., will be stored in covered areas to prevent
pollution. Fueling will be conducted off site and, when necessary, at a designated
location on site. Detailed spill prevention and control measures are described in the
spill prevention control and countermeasures (SPCC) plan included in the EFSEC
Application for Site Certification Appendix B.2. Secondary containment will be
provided for all chemical, liquid, and petroleum tanks and mechanical piping.

Wheel wash and tire baths are not anticipated to be required. If necessary,
wastewater will be contained in a closed loop system or disposed of to the sanitary
sewer system after receiving permission from the City for the discharge.

BMPs will be used to prevent contaminating stormwater runoff by sources of
differing pH. A designated location will be provided for washing concrete trucks,
and curing water, or discharge water from concrete sawing etc. Construction
stormwater from these processes will be checked for pH prior to its discharge and,
when necessary, will be treated to adjust its pH. The pH adjustment will be
completed using CO: or dry ice only.

¢ Element 10: Control Dewatering — Construction dewatering is anticipated in
portions of the site during excavation for underground utilities and building
footings. Dewatering discharges will be directed to the on-site cutoff ditches and to
on-site sediment ponds.

If dewatering water cannot be discharged cleanly, additional treatment methods,
including off-site disposal and/or settling tanks and flocculating chemical injection,
may be completed prior to discharge to on-site systems.

e Element 11: Maintain BMPs — All BMPs will be inspected after each storm event to
ensure that sediment buildup is less than 30 percent of the storage volume and that
all BMPs are operating as designed. BMPs will be removed within 30-days of site
stabilization and startup of the permanent operational stormwater system and
BMPs.

e Element 12: Manage the Project — Initially, construction of the project will be phased
to install all the stormwater BMPs necessary to manage stormwater on site in
accordance with the stormwater manual. A Certified Erosion and Sediment Control
Lead (CESCL) must inspect the site; the CESCL will be identified in the final SWPPP.
Inspection and monitoring will be completed in accordance with Special Condition
54 of the Construction Stormwater General Permit.
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2.3

2.4

2.5

To the maximum extent possible, construction phasing will avoid exposing
disturbed soils for long periods. Soil stabilization will be completed according to
Element 8 as frequently as possible to prevent erosion. Permanent facilities and site
stabilization will be timed to maximize the effectiveness of stormwater erosion and
sediment control BMPs to maintain downstream water quality.

¢ Element 13: Protect Low Impact Development BMPs — Any adjacent low impact
development (LID) BMPs will be protected using necessary construction BMPs to
prevent damage, including compaction, sedimentation, and other disruptions. Due
to the industrial nature of the proposed site, suitable BMPs are designed for
construction and operations on site.

Minimum Requirement No. 3: Source Control of Pollution

Identified sources of pollution are addressed with designed source control BMPs in
accordance with the stormwater manual. Possible sources are identified and, where
possible, eliminated during design. Remaining sources are protected with BMPs as
identified in the erosion control and sedimentation plans.

Minimum Requirement No. 4: Preservation of Natural Drainage Systems and
Outfalls

The site is an existing industrial site with no natural drainage channels. Discharges from
the site will be maintained and directed to existing conveyance systems using existing
outfalls. Discharge rates will not be increased due to the condition of the existing site as
tully impervious. The site will discharge to three existing outfall systems, one located
downstream of the Terminal 4 pond, one located at Terminal 5, and an infiltration swale
located immediately north of the marine terminal.

Stormwater control and treatment structures are not located within the 25-year water
elevation of the Columbia River, the only salmonid-bearing water adjacent to the project
location. Existing outfalls were sized and designed to account for the construction of the
project area as fully impervious surfaces.

Minimum Requirement No. 5: On-site Stormwater Management

Stormwater will be managed on site in accordance with Section 2.5.5 of Volume I
Minimum Technical Requirements and Site Planning of the stormwater manual. In
addition, in accordance with Section 2.5.7 of Appendix I-E, the project is flow control-
exempt and therefore is not required to achieve the LID performance standard, or to
consider bioretention, rain gardens, permeable pavement, and full dispersion.
Stormwater monitoring manholes will be installed upstream of the connection point to
monitor and confirm that on-site stormwater management techniques meet all discharge
requirements.

Site grading will be conducted and stormwater improvements installed to minimize the
discharge of stormwater run-off from the site. Structural components of design,
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2.6

2.7

including manmade conveyances, inlets, and berms, will be used to contain stormwater
on site. The project design accounts for the safe conveyance of the 100-year storm event
in accordance with the stormwater manual.

Minimum Requirement No. 6: Runoff Treatment

Because the total project adds more than 5,000 square feet of pollution-generating hard
surface, the project is required to address runoff treatment. Treatment units are sized for
the contributing area and expected water quality flow as determined by the Western
Washington Hydrology Model. Treatment facilities were selected in accordance with the
process identified in Chapter 4 of Volume I and Chapter 2 of Volume V of the
stormwater manual. An operations and maintenance (O&M) manual will be developed
adhering to the maintenance schedule required in Volume V.

Discharge water quality monitoring manholes will be provided at all connection points
to the existing stormwater conveyances. Stormwater discharges from pollution-
generating surfaces in the storage area and marine terminal will be discharged to
existing stormwater systems located in Terminal 4. Stormwater will be treated on site to
the discharge limits identified in the state General Industrial Stormwater Permit.
Terminal 4 discharges are currently permitted through state General Industrial
Stormwater Permit No. WAR000424.

Stormwater discharges from pollution-generating surfaces in the west boiler building
area, rail unloading and office area, and rail infrastructure improvements will be
discharged to existing systems located in Terminal 5. Stormwater will be treated on site
to the discharge limits identified in the State Phase II Municipal Stormwater Permit.
Terminal 5 stormwater is then routed to an existing water quality pond that was
designed with sufficient capacity for the built-out project areas, assuming fully
impervious coverage. Terminal 5 discharges are currently permitted through a State
Phase II Municipal Stormwater Permit No. WAR045201.

Minimum Requirement No. 7: Flow Control

Flow control is not required for this project. This project discharges indirectly to the
Columbia River, which is listed in Appendix I-E of the stormwater manual. The areas
proposed for redevelopment are located within the existing drainage basins of
developed storm drain systems that discharge through manmade conveyances directly
to the Columbia River.

Additionally, the existing brownfield nature of the project site is such that the project
stormwater does not result in the diversion of drainage from any perennial stream listed
in the water typing system or from any category of wetland. Additionally, construction
flow splitting devices or drainage BMPs that route stormwater to any wetlands are not
required.
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2.8

2.9

3.0

On-site stormwater will be collected from buildings roofs through gutter and rain drain
systems that will bypass stormwater treatment, as these surfaces are classified as non-
pollution generating. Stormwater from surface improvements will be collected through
a series of inlets and storm drain systems, routed through on-site treatment, and
discharged to existing on-site manmade pipelines. These pipelines continue through
manmade conveyance pipes to manmade water quality facilities before discharging
through piped outfalls to the Columbia River. From collection to discharge into the
river, the stormwater is never conveyed through natural channels.

The design of the downstream conveyance and water quality ponds that are not part of
this project assumed that the project sites would be developed as fully impervious.
Copies of the design reports for the downstream conveyance systems are attached in
Attachments H and J.

Minimum Requirement No. 8: Wetlands Protection
Wetland protection does not apply to this project. This project does not discharge
stormwater directly or indirectly into a wetland.

Minimum Requirement No. 9: Operation and Maintenance

An O&M manual consistent with the provisions of Volume V of the stormwater manual
will be developed for the facilities and BMPs that are included in the project. A copy of
the O&M manual will be retained on the site and available for review. Updated logs and
copies of all required monitoring will be retained and included in the O&M manual for
reference.

PRELIMINARY SOILS EVALUATION

According to the Natural Resource Conservation Service (NRCS) and the Soil Survey of
Clark County, there are four predominant soil types on the project site: Newberg silt
loam, Pilchuck fine sand, Sauvie silt loam, and Sauvie silty clay loam. In the vicinity of
the storage tank farm (Subbasin 1 and Subbasin 2), all four soil types are found as well
as areas of fill. Around the rail unloading facility (Subbasin 3), the soil is classified as fill
land. At the intersection of NW Old Lower River Road and Hickey Marine (Subbasin 4),
and at the existing truck loading station and office building along NW Old Lower River
Road (Subbasin 5), the soil is classified as Sauvie silty clay loam.

A comprehensive study on existing geological conditions, including soil study is being
completed by Geotechnical Resources, Inc. (GRI). The development of design criteria
and recommendations is proceeding concurrently with design. A description of on-site
soils and descriptive narratives are included in Part 3 of the EFSEC Application.

Appendix F — Preliminary Stormwater Report BergerABAM
Tesoro Savage Vancouver Energy Distribution Terminal August 2013
Vancouver, Washington Page 13 of 20



4.0

5.0

5.1

The physical and engineering properties of the soils are summarized in Table 9.

Table 9. NRCS Site Soils

Soil Hydrological Group Slope Erosion Potential
Newberg silt loam (NbA) B 0to 3% Slight

Pilchuck fine sand (PhB) A 0to 8% Slight

Sauvie silt loam (SmA, SmB) C 0to 8% Slight to Moderate
Sauvie silty clay loam (SpB) C 0to 8% Moderate

Fill Land* NA NA NA

* For the purpose of hydrologic capacity of soils to infiltrate, fill land was considered to be hydrological group C.

A soil survey map is provided in Attachment C.

FLOODPLAINS

According to Panel 0363D and Panel 0364D of the Flood Insurance Rate Map (FIRM) for
Clark County, the storage area; the office area located at the southeast corner of the
intersection of NW Old Lower River Road and Hickey Marine ; and the existing truck
loading station and office building along NW Old Lower River Road are within

Zone AE. See Attachment D for Panel 0363D and Panel 0364D.

SOURCE CONTROL

Pollution source control is the primary method used on site for preserving the quality of
drainage leaving the site. All construction and operational activities on the site were
evaluated for potential sources of stormwater pollution. To the maximum extent
possible, industrial activities on the site are designed to occur within covered facilities
isolated from the effects of stormwater. Descriptions of the construction and operational
source control measures that will be used on the site follow.

Construction Source Control BMPs

Construction source control BMPs are designed and included to exceed the
requirements prescribed in Chapter 4, Volume III, of the stormwater manual.
Construction source control BMPs are identified in detail in the construction SWPPP that
is attached in the EFSEC Application for Site Certification as Appendix C. Table 10 lists
construction-related source control BMPs.
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Administrative &
Support Buildings
Rail Offloading Area
Containment Berm
Area 300 Support
Buildings & Parking
Marine Terminal
Transfer Pipeline
Rail Improvements

Area 200
Area 200
Area 300
Area 400
Area 500
Area 600
West Boiler
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5.2

Structural Source Control BMPs

Operational and structural source control BMPs are designed to exceed the requirements
of Chapter 2, Volume IV of the stormwater manual. On-site operations, including
unloading, pumping, transfer, and storage of crude oil and miscellaneous materials, are
conducted in covered facilities designed to keep stormwater from entering the structures
and mixing with industrial activities. Transfer of crude oil at the dock facility is
completed with a closed piping system where oil transfer will not be exposed to
stormwater. To the maximum extent possible, all industrial activities are protected from
stormwater.

Secondary structural containment measures are in place; they consist of containment
pans along the rail offloading area, double bottom tanks with in situ monitoring for the
storage area, and an impervious lined berm that surrounds the tank farm and is sized to
exceed the storage requirements of 110 percent of the largest tank plus a 100-year rainfall
event. Secondary containment system at the rail offloading area is collected and pumped
to double-walled holding tanks located near the office building where the contents will
be hauled off site. Secondary containment systems at the storage area include a series of
manually controlled pumps that discharge to a hydrodynamic separator, oil-water
separator, and a water quality filter vault to evacuate the stormwater contained within
the storage containment berm. During storm events, the pumps are manual on,
automatic off. Each time, the pumps must be turned on manually, with the manual on
switch located where visual inspection for oil sheen is required.

Parking and access areas are designed with a combination of sumped catch basins and
media cartridge filter vaults to treat stormwater runoff. Filter vaults are designed to
include an oil-water separating baffle for added protection from miscellaneous oil drips.

Maintenance, including equipment and parts wash, will be conducted in a covered
portion of the rail offloading area. All wastewater produced will be pumped to the
holding tanks located at the administrative and support buildings.
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Table 11. Applicable Structural Source Control & Operational BMPs
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Area 200
Administrative and X X X X X X
Support Buildings
Area 200
Rail Offloading Area X X X X X
Area 300
Containment Berm X X X X X
Area 300 & 700
Support Buildings & X X X X X X
Parking
Area 400 X X X X X X
Marine Terminal
Area 500 X X
Transfer Pipeline
Area 600
West Boiler X X X X
Rail Improvements X X X

5.3

6.0

Operational Source Control BMPs

In addition, containment drip pans and other containment measures will supplement
the structural source control BMPs. A comprehensive site-specific spill prevention
control and countermeasures (SPCC) plan will be developed in accordance with 40 CFR
112; a preliminary outline of the SPCC plan is attached in the EFSEC Application for Site
Certification as Appendix B2.

WATER QUALITY TREATMENT ANALYSIS AND DESIGN

In accordance with the City’s General Requirements, the Western Washington
Hydrology Model (WWHM) with a continuous storm event was used to size the
stormwater treatment system. Per the General Requirements, the water quality storm is
the 6-month, 24-hour event, as estimated using the WWHM. A simplified model for each
subbasin was developed in the WWHM 3.0 software. Water quality model results are
included in Attachment E and summarized in Table 12. This estimated peak flow was
used to size the stormwater treatment system.
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Table 12. Summary of Water Quality Model Results

Subbasin No Total Area | Pollution-Generating Water Quality Rated Treatment
. (acres) Surfaces (acres) Flow Rate (cfs)t Capacity (cfs)

Area 200 0.1511
Administrative and Support 1.60 1.23 >0.24562

L 0.08492
Buildings
Area 200 0.1496
Rail Offloading Area 6.02 1.20 0.0842 >0.0842
Area 300 1.51083
Containment Berm 1835 1212 0.8507 i
Area 300 0.06713 3
Support Buildings & Parking 2:50 049 0.0374 >1.5779
Area 400 0.1299
Marine Terminal 118 1.05 0.0731 >0.1299
Area 500
Transfer Pipeline 2.29 N/A N/A N/A
Area 600 0.2854
West Boiler 046 035 0.16072 i
Rail Infrastructure N/A N/A N/A

Note: Water quality volume and flow rates calculated with WWHM3.

1. Values listed are on-line water quality flow rate and an off-line water quality flow rate calculated with WWHM3. Both rates
provided as each site uses different treatment methods.

2.  Offline flow rate for Area 200 Office/Change Room and Area 600 West Boiler Building combined into a single treatment
facility located south of the rail unloading building.

3. Online flow rate for Area 300 Containment Berm and Area 300 & 700 Buildings and Parking combined into a single
treatment facility located south of the tank farm pump pit.

Water quality treatment for each site will be provided by passing runoff flows at or

below to the water quality design flow through a proprietary filtration facilities.

Stormwater for the combined contribution of the Area 200 Administrative and Support
Buildings and Area 600 West Boiler will flow to a proprietary filtration facility that
includes an oil-water separation baffle and cartridge media filter units. The required
water quality flow rate is 0.2456 cfs. The facility will be sized to hold a maximum of

11 cartridges capable of treating 0.275 cfs. A diversion structure will be designed
upstream of the filtration treatment facility to direct the water quality storm to the vault
and bypass the treatment vault during high flow events.

Stormwater for Area 200 Rail Offloading Area will flow to a proprietary filtration facility
that includes an oil-water separation baffle and cartridge media filter units. The required
water quality flow rate is 0.0842 cfs. The facility will be sized to hold a maximum of

11 cartridges capable of treating 0.275 cfs. A diversion structure will be designed
upstream of the filtration treatment facility to direct the water quality storm to the vault
and bypass the treatment vault during high flow events.

Stormwater from Area 300 Storage Area will flow to a treatment train of proprietary
units. Stormwater from within the containment berm will be pumped to a

Appendix F — Preliminary Stormwater Report
Tesoro Savage Vancouver Energy Distribution Terminal

Vancouver, Washington

BergerABAM
August 2013
Page 18 of 20



hydrodynamic separator capable of treating 2 cfs. Stormwater will then flow directly
into an oil-water separator capable of treating 1.95 cfs. Stormwater from the parking and
yard areas will enter the stormwater system through inlets and be combined with
containment area stormwater for treatment in a proprietary filtration facility that
includes an oil-water separation baffle and cartridge media filter units. The required
water quality flow rate is 1.5779 cfs. The facility will be sized to hold a minimum of

63 cartridges capable of treating 1.579 cfs. This facility is designed as an on-line facility
with no diversion structures required.

Stormwater from Area 400 Marine Terminal will sheet flow through an engineering
filter strip approximately 16 feet in length prior to entering a bio-filtration and
infiltration swale. Filter strip is designed according to Volume V, Section 9.4, BMP T9.40
of the stormwater manual.

Roof drains for buildings and storage tanks will bypass the water quality treatment
conveyance and connect directly into the existing conveyance system. Selection of media
filter type and final filtration vault sizing will be completed during final design.

7.0 FLOW CONTROL ANALYSIS AND DESIGN
The project discharges to existing Columbia River outfalls through existing manmade
conveyance pipelines. This project is categorically exempt from the flow control
provisions of the stormwater manual. According to Appendix I-E of the manual, the
Columbia River is listed as a flow control-exempt water body.

Conveyance pipelines and structures were sized for the 100-year storm to ensure safe
conveyance. The pipeline running along the south side of the rail offloading area was
additionally analyzed to convey 2,000 gpm of fire flow water with 1,000 gpm entering
the system at the extreme west and east ends of the building. Conveyance pipelines
were designed using Manning’s equation assuming that the pipelines are flowing at
75 percent of capacity. Grade of the proposed pipelines was determined assuming

2.5 feet per second using the 2-year storm event.

Table 13. Summary of 100-Year Storm Event Model Results

Subbasin No. Total Area | 100- Year Contributing | 100-Year Storm | Conveyance System
(acres) Area (acres) Flow Rate (cfs) Capacity (cfs)

Area 200

Administrative and Support 1.60 1.60 0.9323 >0.9323

Buildings

Area 200 0.8506

Rail Offloading Area 6.02 510 2.76461 >3.6152

8.5914

Area 300 18.35 18.35 >13.0076

Containment Berm 4.41622

Area 300

Support Buildings and 2.50 2.11 0.7101 >0.7101

Parking
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Subbasin No. Total Area | 100- Year Contributing | 100-Year Storm | Conveyance System
(acres) Area (acres) Flow Rate (cfs) Capacity (cfs)
Area 400 1.18 1.18 0.7651 >0.7651
Marine Terminal
Area 500
Transfer Pipeline 2.29 N/A N/A N/A
Area 600 0.46 0.50 0.2730 >0.2730
West Boiler
Rail Infrastructure N/A N/A N/A

Note: 100-Year Storm flow rates calculated with WWHM3.
1. Value for 100-year runoff rate from rail facility’s separated roof.
2. Value for 100-year runoff rate from aboveground storage tanks’ separated roof.

8.0 WETLANDS PROTECTION

The storage area borders an existing wetland area. Site construction and disturbance will

be limited to areas within the existing gravel access perimeter road. High visibility silt
fencing installed along the property boundary will flag the sensitive area. On-site
activities within the storage area will be contained within an imperviously lined
containment berm with sufficient capacity for 110 percent of the volume of a single tank
and the 100-year storm event. Runoff to the wetland will not be altered by the project
and no modifications are proposed to the existing inlet or outlet of the wetland.
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SOIL UNIT

- Fn, Fill land

- NbA, Newberg silt loam: 0 to 3 percent slopes
- NbB, Newberg silt loam: 3 to 8 percent slopes
I:l PhB, Pilchuck fine sand: O to 8 percent slopes
- SmA, Sauvie silt loam: 0 to 3 percent slopes
- SmB, Sauvie silt loam: 3 to 8 percent slopes

- SpB, Sauvie silty clay loam: 0 to 8 percent slopes
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Tesoro Savage Vancouver Energy Distribution Terminal
Preliminary Stormwater Report

Attachment E
WWHM Model Results






WWHM 2012

PROJECT REPORT




General Model Information

Project Name: Savage
Site Name:

Site Address:

City: Vancouver
Report Date: 8/7/2013
Gage: Portland
Data Start: 1948/10/01
Data End: 2009/09/30
Timestep: 15 Minute
Precip Scale: 0.80
Version: 2013/05/17
POC Thresholds

Low Flow Threshold for POC1:

High Flow Threshold for POC1:

Low

Low

Low

Low

Low

Low

Low

Low

Flow Threshold for POC2:
High Flow Threshold for POC2:

Flow Threshold for POC3:
High Flow Threshold for POC3:

Flow Threshold for POC4:
High Flow Threshold for POC4:

Flow Threshold for POCS5:
High Flow Threshold for POCS5:

Flow Threshold for POC6:
High Flow Threshold for POC6:

Flow Threshold for POC7:
High Flow Threshold for POC?7:

Flow Threshold for POCS:
High Flow Threshold for POCS:

Flow Threshold for POC9:
High Flow Threshold for POCO9:

Savage

Tesoro Savage Petroleum Terminal
5501 Old Lower River Road

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year
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Landuse Basin Data
Predeveloped Land Use

Area 200 - Office Change Room

Bypass: No
GroundWater: No
Pervious Land Use Acres
Pervious Total 0
Impervious Land Use Acres
PARKING FLAT 1.6
Impervious Total 1.6
Basin Total 1.6

Element Flows To:
Surface Interflow

Savage

Groundwater

8/7/2013 1:38:09 PM
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Area 200 Rail Unloading

Bypass: No
GroundWater: No
Pervious Land Use Acres
Pervious Total 0
Impervious Land Use Acres
PARKING FLAT 6.02
Impervious Total 6.02
Basin Total 6.02

Element Flows To:
Surface Interflow Groundwater
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Area 300 Containment Berm

Bypass: No
GroundWater: No
Pervious Land Use Acres
Pervious Total 0
Impervious Land Use Acres
PARKING FLAT 18.35
Impervious Total 18.35
Basin Total 18.35

Element Flows To:
Surface Interflow Groundwater
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Area 300 & 700 Buidlings & Parking

Bypass: No
GroundWater: No
Pervious Land Use Acres
Pervious Total 0
Impervious Land Use Acres
PARKING FLAT 2.5
Impervious Total 2.5
Basin Total 2.5

Element Flows To:
Surface Interflow Groundwater
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Area 400 Dock
Bypass:

GroundWater:
Pervious Land Use
Pervious Total

Impervious Land Use
PARKING FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

Savage

No
No

Acres

Acres
1.18

1.18
1.18

Interflow

Groundwater

8/7/2013 1:38:09 PM
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Area 500 Pipeline Alignment

Bypass: No
GroundWater: No
Pervious Land Use Acres
Pervious Total 0
Impervious Land Use Acres
PARKING FLAT 2.29
Impervious Total 2.29
Basin Total 2.29

Element Flows To:
Surface Interflow Groundwater
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Area 600 - West Boiler Building

Bypass: No
GroundWater: No
Pervious Land Use Acres
Pervious Total 0
Impervious Land Use Acres
PARKING FLAT 0.46
Impervious Total 0.46
Basin Total 0.46

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use
Area 200 - Office Change Room

Bypass: No
GroundWater: No
Pervious Land Use Acres
C, Lawn, Flat 0.37
Pervious Total 0.37
Impervious Land Use Acres
ROOF TOPS FLAT 0.23
SIDEWALKS FLAT 0.07
PARKING FLAT 0.93
Impervious Total 1.23
Basin Total 1.6

Element Flows To:
Surface Interflow

Savage

Groundwater

8/7/2013 1:38:09 PM
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Area 200 Rail Unloading

Bypass: No
GroundWater: No
Pervious Land Use Acres
Pervious Total 0
Impervious Land Use Acres
SIDEWALKS FLAT 0.02
PARKING FLAT 1.18
Impervious Total 1.2
Basin Total 1.2

Element Flows To:
Surface Interflow Groundwater
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Area 300 Containment Berm

Bypass: No
GroundWater: No
Pervious Land Use Acres
Pervious Total 0
Impervious Land Use Acres
PARKING FLAT 12.12
Impervious Total 12.12
Basin Total 12.12

Element Flows To:
Surface Interflow Groundwater
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Area 300 & 700 Buidlings & Parking

Bypass: No
GroundWater: No
Pervious Land Use Acres
C, Lawn, Flat 1.62
Pervious Total 1.62
Impervious Land Use Acres
ROOF TOPS FLAT 0.16
SIDEWALKS FLAT 0.05
PARKING FLAT 0.28
Impervious Total 0.49
Basin Total 2.11

Element Flows To:
Surface Interflow Groundwater
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Area 400 Dock
Bypass:

GroundWater:

Pervious Land Use
C, Lawn, Flat

Pervious Total

Impervious Land Use
PARKING FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

Savage

No
No

Acres
0.13

0.13

Acres
1.05

1.05
1.18

Interflow

Groundwater
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Area 500 Pipeline Alignment

Bypass: No
GroundWater: No
Pervious Land Use Acres
Pervious Total 0
Impervious Land Use Acres
PARKING FLAT 2.29
Impervious Total 2.29
Basin Total 2.29

Element Flows To:
Surface Interflow Groundwater
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Area 600 - West Boiler Building

Bypass: No
GroundWater: No
Pervious Land Use Acres
C, Lawn, Flat 0.15
Pervious Total 0.15
Impervious Land Use Acres
ROOF TOPS FLAT 0.15
SIDEWALKS FLAT 0.01
PARKING FLAT 0.19
Impervious Total 0.35
Basin Total 0.5

Element Flows To:
Surface Interflow Groundwater
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Area 300 - Tank Roofs

Bypass: No
GroundWater: No
Pervious Land Use Acres
Pervious Total 0
Impervious Land Use Acres
ROOF TOPS FLAT 6.23
Impervious Total 6.23
Basin Total 6.23

Element Flows To:
Surface Interflow Groundwater
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Area 200 - Rail Roof

Bypass: No
GroundWater: No
Pervious Land Use Acres
Pervious Total 0
Impervious Land Use Acres
ROOF TOPS FLAT 3.9
Impervious Total 3.9
Basin Total 3.9

Element Flows To:
Surface Interflow

Savage

Groundwater

8/7/2013 1:38:09 PM
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Routing Elements
Predeveloped Routing
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Mitigated Routing
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Analysis Results
POC 1

. 100 Cumulative Probability -
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+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1

Total Pervious Area: 0

Total Impervious Area: 1.6
Mitigated Landuse Totals for POC #1
Total Pervious Area: 0.37
Total Impervious Area: 1.23

Flow Frequency Method:  Log Pearson Type Ill 17B
Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)
2 year 0.479642
5 year 0.632761
10 year 0.742566
25 year 0.891239
50 year 1.00943
100 year 1.134182
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
2 year 0.378635
5 year 0.506049
10 year 0.598343
25 year 0.72432
50 year 0.825185
100 year 0.932254

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #1

Year Predeveloped Mitigated
1949 0.672 0.517
1950 0.383 0.294
1951 0.430 0.343
1952 0.478 0.377
1953 0.399 0.307
1954 0.501 0.385
1955 0.323 0.252
1956 0.660 0.563
1957 0.448 0.356
1958 0.703 0.566
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1959 0.382 0.294

1960 0.443 0.343
1961 0.621 0.511
1962 0.338 0.266
1963 0.426 0.337
1964 0.376 0.296
1965 0.546 0.452
1966 0.422 0.336
1967 0.492 0.386
1968 0.705 0.542
1969 0.858 0.661
1970 1.117 1.018
1971 0.441 0.339
1972 0.442 0.340
1973 0.430 0.330
1974 0.493 0.400
1975 0.300 0.236
1976 0.394 0.318
1977 0.280 0.216
1978 0.494 0.403
1979 0.684 0.553
1980 0.382 0.296
1981 0.564 0.464
1982 0.572 0.447
1983 0.599 0.505
1984 0.366 0.286
1985 0.413 0.319
1986 0.497 0.383
1987 0.465 0.365
1988 0.567 0.436
1989 0.427 0.329
1990 0.441 0.339
1991 0.433 0.340
1992 0.386 0.307
1993 0.555 0.438
1994 0.363 0.291
1995 0.653 0.502
1996 0.857 0.672
1997 0.713 0.612
1998 0.626 0.506
1999 0.347 0.275
2000 0.330 0.254
2001 0.291 0.225
2002 0.640 0.540
2003 0.387 0.308
2004 0.494 0.380
2005 0.440 0.339
2006 0.564 0.434
2007 0.461 0.362
2008 1.050 0.825
2009 1.016 0.782

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #1

Rank Predeveloped Mitigated
1 1.1170 1.0179
2 1.0505 0.8253
3 1.0163 0.7815
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4 0.8584 0.6716
5 0.8566 0.6607
6 0.7134 0.6121
7 0.7046 0.5662
8 0.7029 0.5627
9 0.6844 0.5532
10 0.6718 0.5424
11 0.6602 0.5401
12 0.6528 0.5168
13 0.6404 0.5115
14 0.6264 0.5057
15 0.6211 0.5046
16 0.5994 0.5022
17 0.5724 0.4643
18 0.5674 0.4516
19 0.5644 0.4467
20 0.5643 0.4376
21 0.5547 0.4363
22 0.5459 0.4340
23 0.5008 0.4030
24 0.4969 0.3995
25 0.4944 0.3855
26 0.4938 0.3853
27 0.4931 0.3827
28 0.4923 0.3798
29 0.4779 0.3773
30 0.4653 0.3646
31 0.4605 0.3619
32 0.4478 0.3556
33 0.4433 0.3430
34 0.4419 0.3426
35 0.4407 0.3403
36 0.4406 0.3400
37 0.4402 0.3390
38 0.4331 0.3389
39 0.4297 0.3387
40 0.4296 0.3373
41 0.4271 0.3362
42 0.4260 0.3304
43 0.4219 0.3292
44 0.4129 0.3189
45 0.3988 0.3180
46 0.3944 0.3082
a7 0.3867 0.3069
48 0.3864 0.3069
49 0.3830 0.2959
50 0.3823 0.2956
51 0.3823 0.2945
52 0.3756 0.2943
53 0.3664 0.2915
54 0.3627 0.2863
55 0.3472 0.2753
56 0.3381 0.2658
57 0.3298 0.2536
58 0.3234 0.2519
59 0.3000 0.2355
60 0.2908 0.2253
61 0.2804 0.2162
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.2398 1620 647 39 Pass
0.2476 1441 574 39 Pass
0.2554 1283 503 39 Pass
0.2631 1144 444 38 Pass
0.2709 1042 386 37 Pass
0.2787 924 346 37 Pass
0.2865 829 295 35 Pass
0.2942 733 260 35 Pass
0.3020 665 236 35 Pass
0.3098 614 217 35 Pass
0.3176 557 195 35 Pass
0.3253 497 169 34 Pass
0.3331 446 154 34 Pass
0.3409 401 136 33 Pass
0.3487 366 125 34 Pass
0.3564 323 113 34 Pass
0.3642 287 105 36 Pass
0.3720 262 101 38 Pass
0.3797 244 93 38 Pass
0.3875 227 83 36 Pass
0.3953 209 73 34 Pass
0.4031 190 68 35 Pass
0.4108 172 65 37 Pass
0.4186 161 62 38 Pass
0.4264 148 59 39 Pass
0.4342 137 58 42 Pass
0.4419 124 55 44 Pass
0.4497 115 50 43 Pass
0.4575 112 44 39 Pass
0.4653 104 42 40 Pass
0.4730 94 38 40 Pass
0.4808 89 31 34 Pass
0.4886 85 30 35 Pass
0.4964 77 29 37 Pass
0.5041 71 26 36 Pass
0.5119 66 24 36 Pass
0.5197 63 22 34 Pass
0.5275 62 22 35 Pass
0.5352 59 21 35 Pass
0.5430 56 19 33 Pass
0.5508 54 16 29 Pass
0.5585 51 15 29 Pass
0.5663 49 13 26 Pass
0.5741 44 12 27 Pass
0.5819 42 12 28 Pass
0.5896 41 12 29 Pass
0.5974 38 12 31 Pass
0.6052 34 11 32 Pass
0.6130 33 10 30 Pass
0.6207 29 9 31 Pass
0.6285 25 9 36 Pass
0.6363 25 9 36 Pass
0.6441 24 9 37 Pass
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0.6518
0.6596
0.6674
0.6752
0.6829
0.6907
0.6985
0.7063
0.7140
0.7218
0.7296
0.7373
0.7451
0.7529
0.7607
0.7684
0.7762
0.7840
0.7918
0.7995
0.8073
0.8151
0.8229
0.8306
0.8384
0.8462
0.8540
0.8617
0.8695
0.8773
0.8850
0.8928
0.9006
0.9084
0.9161
0.9239
0.9317
0.9395
0.9472
0.9550
0.9628
0.9706
0.9783
0.9861
0.9939
1.0017
1.0094

Savage
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Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Water Quality

Water Quality BMP Flow and Volume for POC #1
0.1175 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Savage

0.1511 cfs.
0.1511 cfs.
0.0849 cfs.
0.0849 cfs.
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POC 2

380 E

o7

Cumulative Probability
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Stage (ft)

FLOW (=fs)

1
FPercent Time Exceasding 05 1 2 5 10 20 30 50 0 80 %0 95 98 99 995 100

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #2

Total Pervious Area: 0

Total Impervious Area: 6.02
Mitigated Landuse Totals for POC #2
Total Pervious Area: 0

Total Impervious Area: 1.2

Flow Frequency Method:  Log Pearson Type'lll 17B
Flow Frequency Return Periods for Predeveloped. POC #2

Return Period Flow(cfs)
2 year 1.804655
5 year 2.380765
10 year 2.793906
25 year 3.353291
50 year 3.797982
100 year 4.267365
Flow Frequency Return Periods for Mitigated. POC #2
Return Period Flow(cfs)
2 year 0.359732
5 year 0.474571
10 year 0.556925
25 year 0.66843
50 year 0.757073
100 year 0.850638

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #2

Year Predeveloped Mitigated
1949 2.528 0.504
1950 1.441 0.287
1951 1.616 0.322
1952 1.798 0.358
1953 1.501 0.299
1954 1.884 0.376
1955 1.217 0.243
1956 2.484 0.495
1957 1.685 0.336
1958 2.645 0.527
1959 1.438 0.287
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1960 1.668 0.332

1961 2.337 0.466
1962 1.272 0.254
1963 1.603 0.320
1964 1.413 0.282
1965 2.054 0.409
1966 1.587 0.316
1967 1.852 0.369
1968 2.651 0.528
1969 3.230 0.644
1970 4.203 0.838
1971 1.658 0.331
1972 1.663 0.331
1973 1.617 0.322
1974 1.855 0.370
1975 1.129 0.225
1976 1.484 0.296
1977 1.055 0.210
1978 1.860 0.371
1979 2.575 0.513
1980 1.439 0.287
1981 2.124 0.423
1982 2.154 0.429
1983 2.255 0.450
1984 1.379 0.275
1985 1.554 0.310
1986 1.870 0.373
1987 1.751 0.349
1988 2.135 0.426
1989 1.607 0.320
1990 1.658 0.330
1991 1.630 0.325
1992 1.454 0.290
1993 2.087 0.416
1994 1.365 0.272
1995 2.456 0.490
1996 3.223 0.642
1997 2.684 0.535
1998 2.357 0.470
1999 1.306 0.260
2000 1.241 0.247
2001 1.094 0.218
2002 2.409 0.480
2003 1.455 0.290
2004 1.858 0.370
2005 1.656 0.330
2006 2.123 0.423
2007 1.733 0.345
2008 3.952 0.788
2009 3.824 0.762

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #2

Rank Predeveloped Mitigated
1 4.2028 0.8378
2 3.9523 0.7878
3 3.8237 0.7622
4 3.2298 0.6438
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5 3.2231 0.6425
6 2.6842 0.5351
7 2.6510 0.5284
8 2.6447 0.5272
9 2.5752 0.5133
10 2.5275 0.5038
11 2.4840 0.4951
12 2.4561 0.4896
13 2.4094 0.4803
14 2.3569 0.4698
15 2.3371 0.4659
16 2.2553 0.4496
17 2.1535 0.4293
18 2.1347 0.4255
19 2.1235 0.4233
20 2.1232 0.4232
21 2.0871 0.4160
22 2.0539 0.4094
23 1.8841 0.3756
24 1.8695 0.3727
25 1.8602 0.3708
26 1.8579 0.3703
27 1.8553 0.3698
28 1.8522 0.3692
29 1.7982 0.3584
30 1.7506 0.3490
31 1.7328 0.3454
32 1.6850 0.3359
33 1.6680 0.3325
34 1.6627 0.3314
35 1.6580 0.3305
36 1.6579 0.3305
37 1.6561 0.3301
38 1.6297 0.3249
39 1.6169 0.3223
40 1.6164 0.3222
41 1.6068 0.3203
42 1.6029 0.3195
43 1.5875 0.3164
44 1.5537 0.3097
45 1.5007 0.2991
46 1.4840 0.2958
47 1.4550 0.2900
48 1.4539 0.2898
49 1.4410 0.2872
50 1.4386 0.2868
51 1.4384 0.2867
52 1.4131 0.2817
53 1.3788 0.2748
54 1.3646 0.2720
55 1.3063 0.2604
56 1.2722 0.2536
57 1.2408 0.2473
58 1.2168 0.2425
59 1.1289 0.2250
60 1.0943 0.2181
61 1.0549 0.2103
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.9023 1608 0 0 Pass
0.9316 1432 0 0 Pass
0.9608 1281 0 0 Pass
0.9901 1143 0 0 Pass
1.0193 1031 0 0 Pass
1.0486 915 0 0 Pass
1.0778 828 0 0 Pass
1.1071 729 0 0 Pass
1.1363 666 0 0 Pass
1.1656 611 0 0 Pass
1.1948 556 0 0 Pass
1.2241 492 0 0 Pass
1.2533 446 0 0 Pass
1.2826 399 0 0 Pass
1.3118 366 0 0 Pass
1.3411 321 0 0 Pass
1.3703 286 0 0 Pass
1.3996 260 0 0 Pass
1.4288 244 0 0 Pass
1.4581 225 0 0 Pass
1.4873 209 0 0 Pass
1.5166 190 0 0 Pass
1.5458 171 0 0 Pass
1.5751 161 0 0 Pass
1.6043 147 0 0 Pass
1.6336 137 0 0 Pass
1.6628 123 0 0 Pass
1.6921 115 0 0 Pass
1.7213 112 0 0 Pass
1.7505 103 0 0 Pass
1.7798 94 0 0 Pass
1.8090 89 0 0 Pass
1.8383 85 0 0 Pass
1.8675 77 0 0 Pass
1.8968 71 0 0 Pass
1.9260 65 0 0 Pass
1.9553 63 0 0 Pass
1.9845 62 0 0 Pass
2.0138 59 0 0 Pass
2.0430 56 0 0 Pass
2.0723 53 0 0 Pass
2.1015 51 0 0 Pass
2.1308 49 0 0 Pass
2.1600 44 0 0 Pass
2.1893 42 0 0 Pass
2.2185 41 0 0 Pass
2.2478 38 0 0 Pass
2.2770 34 0 0 Pass
2.3063 33 0 0 Pass
2.3355 29 0 0 Pass
2.3648 25 0 0 Pass
2.3940 25 0 0 Pass
2.4233 24 0 0 Pass
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2.4525
2.4818
2.5110
2.5403
2.5695
2.5988
2.6280
2.6573
2.6865
2.7158
2.7450
2.7743
2.8035
2.8328
2.8620
2.8913
2.9205
2.9498
2.9790
3.0083
3.0375
3.0668
3.0960
3.1253
3.1545
3.1838
3.2130
3.2423
3.2715
3.3007
3.3300
3.3592
3.3885
3.4177
3.4470
3.4762
3.5055
3.5347
3.5640
3.5932
3.6225
3.6517
3.6810
3.7102
3.7395
3.7687
3.7980

Savage
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Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Water Quality

Water Quality BMP Flow and Volume for POC #2
0.1067 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Savage

0.1496 cfs.
0.1496 cfs.
0.0842 cfs.
0.0842 cfs.
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POC 3
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Predeveloped Landuse Totals for POC #3

Total Pervious Area: 0

Total Impervious Area: 18.35
Mitigated Landuse Totals for POC #3
Total Pervious Area: 0

Total Impervious Area: 12.12

Cumulative Probability
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Flow Frequency Method:  Log Pearson Type'lll 17B

Flow Frequency Return Periods for Predeveloped. POC #3

Return Period Flow(cfs)
2 year 5.500899
5 year 7.256983
10 year 8.516311
25 year 10.221418
50 year 11.576914
100 year 13.007677

Flow Frequency Return Periods for Mitigated. POC #3

Return Period Flow(cfs)
2 year 3.63329

5 year 4.793165
10 year 5.624938
25 year 6.751142
50 year 7.646433
100 year 8.591436

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #3

Year Predeveloped Mitigated
1949 7.704 5.089
1950 4.393 2.901
1951 4.927 3.254
1952 5.481 3.620
1953 4.574 3.021
1954 5.743 3.793
1955 3.709 2.450
1956 7.572 5.001
1957 5.136 3.392
1958 8.061 5.324
1959 4.384 2.896

Savage
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1960 5.084 3.358

1961 7.124 4.705
1962 3.878 2.561
1963 4.886 3.227
1964 4.307 2.845
1965 6.261 4.135
1966 4.839 3.196
1967 5.646 3.729
1968 8.081 5.337
1969 9.845 6.502
1970 12.811 8.461
1971 5.054 3.338
1972 5.068 3.347
1973 4.928 3.255
1974 5.655 3.735
1975 3.441 2.273
1976 4.523 2.988
1977 3.216 2.124
1978 5.670 3.745
1979 7.850 5.185
1980 4.385 2.896
1981 6.473 4.275
1982 6.564 4.336
1983 6.874 4.540
1984 4.203 2.776
1985 4.736 3128
1986 5.699 3.764
1987 5.336 3.524
1988 6.507 4.298
1989 4.898 3.235
1990 5.054 3.338
1991 4.968 3.281
1992 4.432 2.927
1993 6.362 4.202
1994 4.160 2.747
1995 7.487 4.945
1996 9.825 6.489
1997 8.182 5.404
1998 7.184 4.745
1999 3.982 2.630
2000 3.782 2.498
2001 3.336 2.203
2002 7.344 4.851
2003 4.435 2.929
2004 5.663 3.740
2005 5.048 3.334
2006 6.472 4.275
2007 5.282 3.489
2008 12.047 7.957
2009 11.655 7.698

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #3

Rank Predeveloped Mitigated
1 12.8109 8.4615
2 12.0474 7.9572
3 11.6554 7.6983
4 9.8449 6.5025
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5 9.8246 6.4890
6 8.1819 5.4040
7 8.0807 5.3372
8 8.0614 5.3245
9 7.8496 5.1846
10 7.7043 5.0886
11 7.5716 5.0010
12 7.4866 4.9448
13 7.3442 4.8507
14 7.1843 4.7452
15 7.1238 4.7052
16 6.8744 4.5405
17 6.5643 4.3356
18 6.5069 4.2977
19 6.4728 4.2752
20 6.4719 4.2746
21 6.3620 4.2020
22 6.2606 4.1351
23 5.7432 3.7933
24 5.6986 3.7639
25 5.6703 3.7452
26 5.6631 3.7404
27 5.6552 3.7352
28 5.6459 3.7291
29 5.4812 3.6203
30 5.3361 3.5244
31 5.2819 3.4886
32 5.1362 3.3924
33 5.0843 3.3581
34 5.0681 3.3475
35 5.0539 3.3381
36 5.0537 3.3379
37 5.0481 3.3342
38 4.9675 3.2810
39 4.9285 3.2552
40 4.9270 3.2542
41 4.8978 3.2350
42 4.8858 3.2270
43 4.8389 3.1961
44 4.7358 3.1280
45 4.5743 3.0213
46 4.5233 2.9876
47 4.4350 2.9293
48 4.4317 2.9271
49 4.3925 2.9012
50 4.3850 2.8962
51 4.3845 2.8959
52 4.3072 2.8449
53 4.2027 2.7758
54 4.1596 2.7474
55 3.9818 2.6299
56 3.8779 2.5613
57 3.7823 2.4982
58 3.7089 2.4497
59 3.4410 2.2727
60 3.3356 2.2031
61 3.2156 2.1239
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
2.7504 1608 289 17 Pass
2.8396 1430 253 17 Pass
2.9288 1281 228 17 Pass
3.0179 1144 201 17 Pass
3.1071 1029 172 16 Pass
3.1962 914 156 17 Pass
3.2854 828 137 16 Pass
3.3745 729 120 16 Pass
3.4637 666 112 16 Pass
3.5529 610 97 15 Pass
3.6420 555 89 16 Pass
3.7312 492 82 16 Pass
3.8203 446 71 15 Pass
3.9095 398 65 16 Pass
3.9986 364 62 17 Pass
4.0878 322 59 18 Pass
4.1769 286 53 18 Pass
4.2661 260 51 19 Pass
4.3553 243 44 18 Pass
4.4444 226 41 18 Pass
4.5336 208 38 18 Pass
4.6227 190 34 17 Pass
4.7119 171 27 15 Pass
4.8010 161 25 15 Pass
4.8902 147 24 16 Pass
4.9794 137 22 16 Pass
5.0685 123 21 17 Pass
5.1577 115 20 17 Pass
5.2468 112 17 15 Pass
5.3360 103 15 14 Pass
5.4251 94 11 11 Pass
5.5143 89 10 11 Pass
5.6034 85 10 11 Pass
5.6926 77 10 12 Pass
5.7818 71 10 14 Pass
5.8709 65 10 15 Pass
5.9601 63 9 14 Pass
6.0492 62 9 14 Pass
6.1384 59 7 11 Pass
6.2275 56 7 12 Pass
6.3167 53 7 13 Pass
6.4059 51 7 13 Pass
6.4950 49 6 12 Pass
6.5842 44 5 11 Pass
6.6733 42 5 11 Pass
6.7625 41 5 12 Pass
6.8516 38 5 13 Pass
6.9408 34 5 14 Pass
7.0299 33 5 15 Pass
7.1191 29 5 17 Pass
7.2083 25 5 20 Pass
7.2974 25 5 20 Pass
7.3866 24 5 20 Pass
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7.4757
7.5649
7.6540
7.7432
7.8324
7.9215
8.0107
8.0998
8.1890
8.2781
8.3673
8.4564
8.5456
8.6348
8.7239
8.8131
8.9022
8.9914
9.0805
9.1697
9.2589
9.3480
9.4372
9.5263
9.6155
9.7046
9.7938
9.8829
9.9721
10.0613
10.1504
10.2396
10.3287
10.4179
10.5070
10.5962
10.6854
10.7745
10.8637
10.9528
11.0420
11.1311
11.2203
11.3094
11.3986
11.4878
11.5769

Savage
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Water Quality

Water Quality BMP Flow and Volume for POC #3
1.0785 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Savage

1.5108 cfs.
1.5108 cfs.
0.8507 cfs.
0.8507 cfs.
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POC 4
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Predeveloped Landuse Totals for POC #4

Total Pervious Area: 0

Total Impervious Area: 2.5
Mitigated Landuse Totals for POC #4
Total Pervious Area: 1.62
Total Impervious Area: 0.49

Flow Frequency Method:  Log Pearson Type'lll 17B
Flow Frequency Return Periods for Predeveloped. POC #4

Return Period Flow(cfs)
2 year 0.749441
5 year 0.988689
10 year 1.16026
25 year 1.392563
50 year 1.577235
100 year 1.772161
Flow Frequency Return Periods for Mitigated. POC #4
Return Period Flow(cfs)
2 year 0.190564
5 year 0.285817
10 year 0.364424
25 year 0.483906
50 year 0.589246
100 year 0.710103

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #4

Year Predeveloped Mitigated
1949 1.050 0.207
1950 0.598 0.139
1951 0.671 0.207
1952 0.747 0.189
1953 0.623 0.150
1954 0.782 0.155
1955 0.505 0.130
1956 1.032 0.444
1957 0.700 0.187
1958 1.098 0.328
1959 0.597 0.119
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1960 0.693 0.145

1961 0.971 0.339
1962 0.528 0.138
1963 0.666 0.174
1964 0.587 0.169
1965 0.853 0.307
1966 0.659 0.181
1967 0.769 0.204
1968 1.101 0.241
1969 1.341 0.267
1970 1.745 1.039
1971 0.689 0.137
1972 0.690 0.160
1973 0.671 0.170
1974 0.770 0.286
1975 0.469 0.125
1976 0.616 0.186
1977 0.438 0.089
1978 0.773 0.252
1979 1.069 0.328
1980 0.597 0.132
1981 0.882 0.311
1982 0.894 0.204
1983 0.937 0.375
1984 0.573 0.132
1985 0.645 0.159
1986 0.776 0.155
1987 0.727 0.178
1988 0.886 0.174
1989 0.667 0.135
1990 0.689 0.136
1991 0.677 0.165
1992 0.604 0.162
1993 0.867 0.219
1994 0.567 0.177
1995 1.020 0.206
1996 1.339 0.320
1997 1.115 0.497
1998 0.979 0.378
1999 0.542 0.154
2000 0.515 0.115
2001 0.454 0.096
2002 1.001 0.405
2003 0.604 0.195
2004 0.772 0.152
2005 0.688 0.136
2006 0.882 0.204
2007 0.720 0.175
2008 1.641 0.400
2009 1.588 0.313

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #4

Rank Predeveloped Mitigated
1 1.7454 1.0389
2 1.6413 0.4974
3 1.5879 0.4438
4 1.3413 0.4053
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5 1.3385 0.3995
6 1.1147 0.3781
7 1.1009 0.3752
8 1.0983 0.3390
9 1.0694 0.3285
10 1.0496 0.3281
11 1.0316 0.3196
12 1.0200 0.3133
13 1.0006 0.3106
14 0.9788 0.3072
15 0.9705 0.2855
16 0.9366 0.2665
17 0.8943 0.2519
18 0.8865 0.2412
19 0.8819 0.2188
20 0.8817 0.2072
21 0.8668 0.2072
22 0.8529 0.2063
23 0.7825 0.2045
24 0.7764 0.2041
25 0.7725 0.2036
26 0.7715 0.1950
27 0.7705 0.1895
28 0.7692 0.1869
29 0.7468 0.1857
30 0.7270 0.1809
31 0.7196 0.1781
32 0.6998 0.1768
33 0.6927 0.1752
34 0.6905 0.1745
35 0.6885 0.1736
36 0.6885 0.1699
37 0.6877 0.1689
38 0.6768 0.1649
39 0.6715 0.1616
40 0.6713 0.1602
41 0.6673 0.1594
42 0.6656 0.1552
43 0.6593 0.1548
44 0.6452 0.1543
45 0.6232 0.1523
46 0.6163 0.1502
a7 0.6042 0.1451
48 0.6038 0.1389
49 0.5984 0.1378
50 0.5974 0.1366
51 0.5973 0.1361
52 0.5868 0.1360
53 0.5726 0.1347
54 0.5667 0.1325
55 0.5425 0.1324
56 0.5283 0.1302
57 0.5153 0.1250
58 0.5053 0.1187
59 0.4688 0.1149
60 0.4544 0.0965
61 0.4381 0.0894

Savage 8/7/2013 1:41:28 PM Page 44



Savage 8/7/2013 1:41:28 PM Page 45



Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.3747 1617 12 0 Pass
0.3869 1441 10 0 Pass
0.3990 1280 10 0 Pass
0.4112 1144 8 0 Pass
0.4233 1031 7 0 Pass
0.4355 915 7 0 Pass
0.4476 829 6 0 Pass
0.4597 737 6 0 Pass
0.4719 669 5 0 Pass
0.4840 610 5 0 Pass
0.4962 555 5 0 Pass
0.5083 494 4 0 Pass
0.5205 448 4 0 Pass
0.5326 400 4 1 Pass
0.5448 366 4 1 Pass
0.5569 323 4 1 Pass
0.5691 286 4 1 Pass
0.5812 260 3 1 Pass
0.5934 244 3 1 Pass
0.6055 227 3 1 Pass
0.6177 209 3 1 Pass
0.6298 190 3 1 Pass
0.6419 172 3 1 Pass
0.6541 161 3 1 Pass
0.6662 147 3 2 Pass
0.6784 137 3 2 Pass
0.6905 123 3 2 Pass
0.7027 115 3 2 Pass
0.7148 112 3 2 Pass
0.7270 104 2 1 Pass
0.7391 94 2 2 Pass
0.7513 89 2 2 Pass
0.7634 85 2 2 Pass
0.7756 77 2 2 Pass
0.7877 71 2 2 Pass
0.7999 66 2 3 Pass
0.8120 63 2 3 Pass
0.8241 62 2 3 Pass
0.8363 59 2 3 Pass
0.8484 56 2 3 Pass
0.8606 54 2 3 Pass
0.8727 51 1 1 Pass
0.8849 49 1 2 Pass
0.8970 44 1 2 Pass
0.9092 42 1 2 Pass
0.9213 41 1 2 Pass
0.9335 38 1 2 Pass
0.9456 34 1 2 Pass
0.9578 33 1 3 Pass
0.9699 29 1 3 Pass
0.9821 25 1 4 Pass
0.9942 25 1 4 Pass
1.0063 24 1 4 Pass
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1.0185 23 1 4 Pass
1.0306 22 1 4 Pass
1.0428 21 0 0 Pass
1.0549 20 0 0 Pass
1.0671 19 0 0 Pass
1.0792 17 0 0 Pass
1.0914 17 0 0 Pass
1.1035 13 0 0 Pass
1.1157 11 0 0 Pass
1.1278 10 0 0 Pass
1.1400 10 0 0 Pass
1.1521 10 0 0 Pass
1.1643 10 0 0 Pass
1.1764 10 0 0 Pass
1.1885 10 0 0 Pass
1.2007 10 0 0 Pass
1.2128 10 0 0 Pass
1.2250 10 0 0 Pass
1.2371 9 0 0 Pass
1.2493 9 0 0 Pass
1.2614 8 0 0 Pass
1.2736 7 0 0 Pass
1.2857 7 0 0 Pass
1.2979 7 0 0 Pass
1.3100 7 0 0 Pass
1.3222 7 0 0 Pass
1.3343 7 0 0 Pass
1.3464 5 0 0 Pass
1.3586 5 0 0 Pass
1.3707 5 0 0 Pass
1.3829 5 0 0 Pass
1.3950 5 0 0 Pass
1.4072 5 0 0 Pass
1.4193 5 0 0 Pass
1.4315 5 0 0 Pass
1.4436 5 0 0 Pass
1.4558 5 0 0 Pass
1.4679 5 0 0 Pass
1.4801 5 0 0 Pass
1.4922 5 0 0 Pass
1.5044 5 0 0 Pass
1.5165 5 0 0 Pass
1.5286 5 0 0 Pass
1.5408 5 0 0 Pass
1.5529 5 0 0 Pass
1.5651 5 0 0 Pass
1.5772 5 0 0 Pass
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Water Quality

Water Quality BMP Flow and Volume for POC #4
0.087 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Savage

0.0671 cfs.
0.0671 cfs.
0.0374 cfs.
0.0374 cfs.
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POC 5
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Predeveloped Landuse Totals for POC #5
Total Pervious Area: 0
Total Impervious Area: 1.18

Mitigated Landuse Totals for POC #5
Total Pervious Area: 0.13
Total Impervious Area: 1.05
Flow Frequency Method:  Log Pearson Type'lll 17B

Flow Frequency Return Periods for Predeveloped. POC #5

Return Period Flow(cfs)
2 year 0.353736
5 year 0.466661
10 year 0.547642
25 year 0.657289
50 year 0.744455
100 year 0.83646

Flow Frequency Return Periods for Mitigated. POC #5

Return Period Flow(cfs)
2 year 0.318141
5 year 0.421986
10 year 0.496768
25 year 0.598363
50 year 0.679368
100 year 0.765073

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #5

Year Predeveloped Mitigated
1949 0.495 0.441
1950 0.282 0.251
1951 0.317 0.286
1952 0.352 0.317
1953 0.294 0.262
1954 0.369 0.329
1955 0.239 0.212
1956 0.487 0.453
1957 0.330 0.298
1958 0.518 0.470
1959 0.282 0.251
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1960 0.327 0.292

1961 0.458 0.420
1962 0.249 0.224
1963 0.314 0.283
1964 0.277 0.248
1965 0.403 0.369
1966 0.311 0.281
1967 0.363 0.325
1968 0.520 0.463
1969 0.633 0.564
1970 0.824 0.789
1971 0.325 0.289
1972 0.326 0.290
1973 0.317 0.282
1974 0.364 0.331
1975 0.221 0.198
1976 0.291 0.264
1977 0.207 0.184
1978 0.365 0.333
1979 0.505 0.459
1980 0.282 0.252
1981 0.416 0.381
1982 0.422 0.378
1983 0.442 0.409
1984 0.270 0.242
1985 0.305 0.271
1986 0.366 0.326
1987 0.343 0.308
1988 0.418 0.372
1989 0.315 0.281
1990 0.325 0.289
1991 0.319 0.287
1992 0.285 0.257
1993 0.409 0.368
1994 0.267 0.242
1995 0.481 0.429
1996 0.632 0.567
1997 0.526 0.491
1998 0.462 0.415
1999 0.256 0.231
2000 0.243 0.216
2001 0.214 0.191
2002 0.472 0.437
2003 0.285 0.258
2004 0.364 0.324
2005 0.325 0.289
2006 0.416 0.370
2007 0.340 0.305
2008 0.775 0.696
2009 0.749 0.667

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #5

Rank Predeveloped Mitigated
1 0.8238 0.7890
2 0.7747 0.6956
3 0.7495 0.6670
4 0.6331 0.5668
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5 0.6318 0.5636
6 0.5261 0.4906
7 0.5196 0.4704
8 0.5184 0.4626
9 0.5048 0.4587
10 0.4954 0.4526
11 0.4869 0.4410
12 0.4814 0.4370
13 0.4723 0.4285
14 0.4620 0.4196
15 0.4581 0.4151
16 0.4421 0.4087
17 0.4221 0.3811
18 0.4184 0.3780
19 0.4162 0.3724
20 0.4162 0.3704
21 0.4091 0.3695
22 0.4026 0.3680
23 0.3693 0.3325
24 0.3664 0.3308
25 0.3646 0.3287
26 0.3642 0.3263
27 0.3637 0.3249
28 0.3631 0.3241
29 0.3525 0.3171
30 0.3431 0.3078
31 0.3397 0.3050
32 0.3303 0.2979
33 0.3269 0.2916
34 0.3259 0.2901
35 0.3250 0.2893
36 0.3250 0.2892
37 0.3246 0.2890
38 0.3194 0.2868
39 0.3169 0.2864
40 0.3168 0.2830
41 0.3150 0.2820
42 0.3142 0.2810
43 0.3112 0.2806
44 0.3045 0.2712
45 0.2941 0.2640
46 0.2909 0.2619
a7 0.2852 0.2576
48 0.2850 0.2571
49 0.2825 0.2515
50 0.2820 0.2514
51 0.2819 0.2510
52 0.2770 0.2476
53 0.2703 0.2425
54 0.2675 0.2421
55 0.2561 0.2308
56 0.2494 0.2240
57 0.2432 0.2164
58 0.2385 0.2122
59 0.2213 0.1979
60 0.2145 0.1915
61 0.2068 0.1842
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Duration Flows

The Facility PASSED

Flow(cfs)
0.1769
0.1826
0.1883
0.1941
0.1998
0.2055
0.2113
0.2170
0.2227
0.2285
0.2342
0.2399
0.2457
0.2514
0.2571
0.2629
0.2686
0.2743
0.2801
0.2858
0.2915
0.2973
0.3030
0.3087
0.3145
0.3202
0.3259
0.3317
0.3374
0.3431
0.3489
0.3546
0.3603
0.3661
0.3718
0.3775
0.3833
0.3890
0.3947
0.4005
0.4062
0.4119
0.4177
0.4234
0.4291
0.4349
0.4406
0.4463
0.4521
0.4578
0.4635
0.4693
0.4750

Savage

Predev
1625
1447
1283
1144
1045
924
828
729
674
614
556
503
452
400
365
324
288
260
244
228
209
190
172
162
148
137
124
115
112

Percentage Pass/Fail

67

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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0.4807
0.4865
0.4922
0.4979
0.5037
0.5094
0.5151
0.5209
0.5266
0.5323
0.5381
0.5438
0.5495
0.5553
0.5610
0.5667
0.5725
0.5782
0.5839
0.5897
0.5954
0.6011
0.6069
0.6126
0.6183
0.6241
0.6298
0.6355
0.6413
0.6470
0.6527
0.6585
0.6642
0.6699
0.6757
0.6814
0.6871
0.6929
0.6986
0.7043
0.7101
0.7158
0.7215
0.7273
0.7330
0.7387
0.7445

Savage
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52 Pass
50 Pass
47 Pass
50 Pass
52 Pass
58 Pass
58 Pass
69 Pass
75 Pass
a0 Pass
a0 Pass
a0 Pass
a0 Pass
a0 Pass
80 Pass
60 Pass
50 Pass
50 Pass
55 Pass
55 Pass
62 Pass
71 Pass
71 Pass
71 Pass
71 Pass
71 Pass
71 Pass
100 Pass
100 Pass
100 Pass
100 Pass
100 Pass
100 Pass
60 Pass
60 Pass
60 Pass
60 Pass
60 Pass
40 Pass
40 Pass
40 Pass
40 Pass
20 Pass
20 Pass
20 Pass
20 Pass
20 Pass
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Water Quality

Water Quality BMP Flow and Volume for POC #5
0.0959 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Savage

0.1299 cfs.
0.1299 cfs.
0.0731 cfs.
0.0731 cfs.
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+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #6

Total Pervious Area: 0

Total Impervious Area: 2.29
Mitigated Landuse Totals for POC #6
Total Pervious Area: 0

Total Impervious Area: 2.29

Flow Frequency Method:  Log Pearson Type'lll 17B
Flow Frequency Return Periods for Predeveloped. POC #6

Return Period Flow(cfs)
2 year 0.686488
5 year 0.90564
10 year 1.062798
25 year 1.275588
50 year 1.444748
100 year 1.623301
Flow Frequency Return Periods for Mitigated. POC #6
Return Period Flow(cfs)
2 year 0.686488
5 year 0.90564
10 year 1.062798
25 year 1.275588
50 year 1.444748
100 year 1.623301

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #6

Year Predeveloped Mitigated
1949 0.961 0.961
1950 0.548 0.548
1951 0.615 0.615
1952 0.684 0.684
1953 0.571 0.571
1954 0.717 0.717
1955 0.463 0.463
1956 0.945 0.945
1957 0.641 0.641
1958 1.006 1.006
1959 0.547 0.547
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1960 0.634 0.634

1961 0.889 0.889
1962 0.484 0.484
1963 0.610 0.610
1964 0.538 0.538
1965 0.781 0.781
1966 0.604 0.604
1967 0.705 0.705
1968 1.008 1.008
1969 1.229 1.229
1970 1.599 1.599
1971 0.631 0.631
1972 0.632 0.632
1973 0.615 0.615
1974 0.706 0.706
1975 0.429 0.429
1976 0.564 0.564
1977 0.401 0.401
1978 0.708 0.708
1979 0.980 0.980
1980 0.547 0.547
1981 0.808 0.808
1982 0.819 0.819
1983 0.858 0.858
1984 0.524 0.524
1985 0.591 0.591
1986 0.711 0.711
1987 0.666 0.666
1988 0.812 0.812
1989 0.611 0.611
1990 0.631 0.631
1991 0.620 0.620
1992 0.553 0.553
1993 0.794 0.794
1994 0.519 0.519
1995 0.934 0.934
1996 1.226 1.226
1997 1.021 1.021
1998 0.897 0.897
1999 0.497 0.497
2000 0.472 0.472
2001 0.416 0.416
2002 0.917 0.917
2003 0.553 0.553
2004 0.707 0.707
2005 0.630 0.630
2006 0.808 0.808
2007 0.659 0.659
2008 1.503 1.503
2009 1.455 1.455

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #6

Rank Predeveloped Mitigated
1 1.5987 1.5987
2 1.5035 1.5035
3 1.4545 1.4545
4 1.2286 1.2286
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5 1.2261 1.2261
6 1.0211 1.0211
7 1.0084 1.0084
8 1.0060 1.0060
9 0.9796 0.9796
10 0.9615 0.9615
11 0.9449 0.9449
12 0.9343 0.9343
13 0.9165 0.9165
14 0.8966 0.8966
15 0.8890 0.8890
16 0.8579 0.8579
17 0.8192 0.8192
18 0.8120 0.8120
19 0.8078 0.8078
20 0.8077 0.8077
21 0.7939 0.7939
22 0.7813 0.7813
23 0.7167 0.7167
24 0.7112 0.7112
25 0.7076 0.7076
26 0.7067 0.7067
27 0.7057 0.7057
28 0.7046 0.7046
29 0.6840 0.6840
30 0.6659 0.6659
31 0.6592 0.6592
32 0.6410 0.6410
33 0.6345 0.6345
34 0.6325 0.6325
35 0.6307 0.6307
36 0.6307 0.6307
37 0.6300 0.6300
38 0.6199 0.6199
39 0.6151 0.6151
40 0.6149 0.6149
41 0.6112 0.6112
42 0.6097 0.6097
43 0.6039 0.6039
44 0.5910 0.5910
45 0.5708 0.5708
46 0.5645 0.5645
a7 0.5535 0.5535
48 0.5531 0.5531
49 0.5482 0.5482
50 0.5472 0.5472
51 0.5472 0.5472
52 0.5375 0.5375
53 0.5245 0.5245
54 0.5191 0.5191
55 0.4969 0.4969
56 0.4839 0.4839
57 0.4720 0.4720
58 0.4629 0.4629
59 0.4294 0.4294
60 0.4163 0.4163
61 0.4013 0.4013
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Duration Flows

The Facility PASSED

Flow(cfs)
0.3432
0.3544
0.3655
0.3766
0.3877
0.3989
0.4100
0.4211
0.4323
0.4434
0.4545
0.4656
0.4768
0.4879
0.4990
0.5101
0.5213
0.5324
0.5435
0.5546
0.5658
0.5769
0.5880
0.5991
0.6103
0.6214
0.6325
0.6437
0.6548
0.6659
0.6770
0.6882
0.6993
0.7104
0.7215
0.7327
0.7438
0.7549
0.7660
0.7772
0.7883
0.7994
0.8105
0.8217
0.8328
0.8439
0.8551
0.8662
0.8773
0.8884
0.8996
0.9107
0.9218

Savage

Predev
1610
1435
1282
1149
1036
923
828
731
666
612
557
497
450
400
364
322
287
260
244
227
209
191
171
161
147
137
123
115
112

Percentage Pass/Fail

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
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Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Pass
Pass
Pass
Pass
Pass
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0.9329
0.9441
0.9552
0.9663
0.9774
0.9886
0.9997
1.0108
1.0219
1.0331
1.0442
1.0553
1.0665
1.0776
1.0887
1.0998
1.1110
1.1221
1.1332
1.1443
1.1555
1.1666
1.1777
1.1888
1.2000
1.2111
1.2222
1.2333
1.2445
1.2556
1.2667
1.2779
1.2890
1.3001
1.3112
1.3224
1.3335
1.3446
1.3557
1.3669
1.3780
1.3891
1.4002
1.4114
1.4225
1.4336
1.4447
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100
100
100
100
100
100
100
100
100
100
100
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Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Page 61



Water Quality

Water Quality BMP Flow and Volume for POC #6
0.2037 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Savage

0.2854 cfs.
0.2854 cfs.
0.1607 cfs.
0.1607 cfs.
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POC 7
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+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #7

Total Pervious Area: 0

Total Impervious Area: 0.46
Mitigated Landuse Totals for POC #7
Total Pervious Area: 0.15
Total Impervious Area: 0.35

Flow Frequency Method:  Log Pearson Type'lll 17B
Flow Frequency Return Periods for Predeveloped. POC #7

Return Period Flow(cfs)
2 year 0.137897
5 year 0.181919
10 year 0.213488
25 year 0.256232
50 year 0.290211
100 year 0.326078
Flow Frequency Return Periods for Mitigated. POC #7
Return Period Flow(cfs)
2 year 0.108994
5 year 0.14647
10 year 0.173732
25 year 0.211068
50 year 0.241052
100 year 0.272956

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #7

Year Predeveloped Mitigated
1949 0.193 0.147
1950 0.110 0.084
1951 0.124 0.099
1952 0.137 0.109
1953 0.115 0.087
1954 0.144 0.110
1955 0.093 0.073
1956 0.190 0.167
1957 0.129 0.103
1958 0.202 0.164
1959 0.110 0.084

Savage 8/7/2013 1:43:20 PM Page 63



1960 0.127 0.098

1961 0.179 0.150
1962 0.097 0.076
1963 0.122 0.097
1964 0.108 0.086
1965 0.157 0.132
1966 0.121 0.097
1967 0.142 0.111
1968 0.203 0.154
1969 0.247 0.188
1970 0.321 0.309
1971 0.127 0.096
1972 0.127 0.097
1973 0.124 0.094
1974 0.142 0.116
1975 0.086 0.068
1976 0.113 0.092
1977 0.081 0.062
1978 0.142 0.117
1979 0.197 0.161
1980 0.110 0.084
1981 0.162 0.136
1982 0.165 0.128
1983 0.172 0.149
1984 0.105 0.082
1985 0.119 0.092
1986 0.143 0.109
1987 0.134 0.105
1988 0.163 0.124
1989 0.123 0.094
1990 0.127 0.096
1991 0.125 0.098
1992 0.111 0.089
1993 0.159 0.126
1994 0.104 0.084
1995 0.188 0.143
1996 0.246 0.193
1997 0.205 0.182
1998 0.180 0.149
1999 0.100 0.079
2000 0.095 0.072
2001 0.084 0.064
2002 0.184 0.159
2003 0.111 0.089
2004 0.142 0.108
2005 0.127 0.096
2006 0.162 0.124
2007 0.132 0.104
2008 0.302 0.237
2009 0.292 0.222

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #7

Rank Predeveloped Mitigated
1 0.3211 0.3089
2 0.3020 0.2370
3 0.2922 0.2224
4 0.2468 0.1927
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5 0.2463 0.1881
6 0.2051 0.1819
7 0.2026 0.1668
8 0.2021 0.1642
9 0.1968 0.1607
10 0.1931 0.1594
11 0.1898 0.1544
12 0.1877 0.1497
13 0.1841 0.1493
14 0.1801 0.1489
15 0.1786 0.1471
16 0.1723 0.1429
17 0.1646 0.1358
18 0.1631 0.1324
19 0.1623 0.1279
20 0.1622 0.1259
21 0.1595 0.1242
22 0.1569 0.1235
23 0.1440 0.1175
24 0.1429 0.1162
25 0.1421 0.1112
26 0.1420 0.1097
27 0.1418 0.1090
28 0.1415 0.1085
29 0.1374 0.1081
30 0.1338 0.1046
31 0.1324 0.1039
32 0.1288 0.1026
33 0.1275 0.0992
34 0.1270 0.0977
35 0.1267 0.0977
36 0.1267 0.0972
37 0.1265 0.0971
38 0.1245 0.0968
39 0.1235 0.0965
40 0.1235 0.0965
41 0.1228 0.0964
42 0.1225 0.0940
43 0.1213 0.0938
44 0.1187 0.0923
45 0.1147 0.0917
46 0.1134 0.0890
47 0.1112 0.0885
48 0.1111 0.0874
49 0.1101 0.0857
50 0.1099 0.0845
51 0.1099 0.0843
52 0.1080 0.0838
53 0.1054 0.0838
54 0.1043 0.0820
55 0.0998 0.0794
56 0.0972 0.0763
57 0.0948 0.0726
58 0.0930 0.0722
59 0.0863 0.0679
60 0.0836 0.0643
61 0.0806 0.0616
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0689 1675 667 39 Pass
0.0712 1441 576 39 Pass
0.0734 1304 506 38 Pass
0.0757 1174 466 39 Pass
0.0779 1074 404 37 Pass
0.0801 918 347 37 Pass
0.0824 840 304 36 Pass
0.0846 760 269 35 Pass
0.0868 688 247 35 Pass
0.0891 612 213 34 Pass
0.0913 561 198 35 Pass
0.0935 505 173 34 Pass
0.0958 461 158 34 Pass
0.0980 398 132 33 Pass
0.1002 366 123 33 Pass
0.1025 327 117 35 Pass
0.1047 293 108 36 Pass
0.1069 269 102 37 Pass
0.1092 244 94 38 Pass
0.1114 230 81 35 Pass
0.1136 217 77 35 Pass
0.1159 196 73 37 Pass
0.1181 171 65 38 Pass
0.1204 163 62 38 Pass
0.1226 152 60 39 Pass
0.1248 140 57 40 Pass
0.1271 123 55 44 Pass
0.1293 115 52 45 Pass
0.1315 112 48 42 Pass
0.1338 105 44 41 Pass
0.1360 96 41 42 Pass
0.1382 89 33 37 Pass
0.1405 86 31 36 Pass
0.1427 79 28 35 Pass
0.1449 73 27 36 Pass
0.1472 66 27 40 Pass
0.1494 64 24 37 Pass
0.1516 62 22 35 Pass
0.1539 60 21 35 Pass
0.1561 56 19 33 Pass
0.1583 54 18 33 Pass
0.1606 52 16 30 Pass
0.1628 51 14 27 Pass
0.1651 44 13 29 Pass
0.1673 42 12 28 Pass
0.1695 41 12 29 Pass
0.1718 39 12 30 Pass
0.1740 35 11 31 Pass
0.1762 33 11 33 Pass
0.1785 29 10 34 Pass
0.1807 26 10 38 Pass
0.1829 25 9 36 Pass
0.1852 24 9 37 Pass
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0.1874
0.1896
0.1919
0.1941
0.1963
0.1986
0.2008
0.2030
0.2053
0.2075
0.2098
0.2120
0.2142
0.2165
0.2187
0.2209
0.2232
0.2254
0.2276
0.2299
0.2321
0.2343
0.2366
0.2388
0.2410
0.2433
0.2455
0.2477
0.2500
0.2522
0.2545
0.2567
0.2589
0.2612
0.2634
0.2656
0.2679
0.2701
0.2723
0.2746
0.2768
0.2790
0.2813
0.2835
0.2857
0.2880
0.2902
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Pass
Pass
Pass
Pass
Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #7

On-line facility volume: 0.0346 acre-feet
On-line facility target flow: 0.0429 cfs.
Adjusted for 15 min: 0.0429 cfs.
Off-line facility target flow: 0.024 cfs.
Adjusted for 15 min: 0.024 cfs.
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Predeveloped Landuse Totals for POC #8

Total Pervious Area: 0

Total Impervious Area: 0
Mitigated Landuse Totals for POC #8
Total Pervious Area: 0

Total Impervious Area: 6.23

Flow Frequency Method:  Log Pearson Type'lll 17B

Flow Frequency Return Periods for Predeveloped. POC #8
Return Period Flow(cfs)

2 year

5 year
10 year
25 year
50 year
100 year

eoleolclo)els)

Flow Frequency Return Periods for Mitigated. POC #8
Return Period Flow(cfs)

2 year

5 year
10 year
25 year
50 year
100 year

eololololole)

Annual Peaks

Annual Peaks for Predeveloped and Mitigated. POC #8
Year Predeveloped Mitigated

Ranked Annual Peaks

Ranked Annual Peaks for Predeveloped and Mitigated. POC #8
Rank Predeveloped Mitigated
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
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0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
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Water Quality

Water Quality BMP Flow and Volume for POC #8
0.5544 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Savage

0.7766 cfs.
0.7766 cfs.
0.4372 cfs.
0.4372 cfs.
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POC 9
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Predeveloped Landuse Totals for POC #9

Total Pervious Area: 0

Total Impervious Area: 0
Mitigated Landuse Totals for POC #9
Total Pervious Area: 0

Total Impervious Area: 3.9

Flow Frequency Method:  Log Pearson Type'lll 17B

Flow Frequency Return Periods for Predeveloped. POC #9
Return Period Flow(cfs)

2 year

5 year
10 year
25 year
50 year
100 year

eoleolclo)els)

Flow Frequency Return Periods for Mitigated. POC #9
Return Period Flow(cfs)

2 year

5 year
10 year
25 year
50 year
100 year

eololololole)

Annual Peaks

Annual Peaks for Predeveloped and Mitigated. POC #9
Year Predeveloped Mitigated

Ranked Annual Peaks

Ranked Annual Peaks for Predeveloped and Mitigated. POC #9
Rank Predeveloped Mitigated
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
0.0000 0 0 0 Pass
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0.0000
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0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
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0.0000
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Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Water Quality

Water Quality BMP Flow and Volume for POC #9
0.347 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Savage

0.4862 cfs.
0.4862 cfs.
0.2737 cfs.
0.2737 cfs.

8/7/2013 1:53:45 PM
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Model Default Modifications

Total of O changes have been made.

PERLND Changes
No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix

Predeveloped Schematic

rea 300
00 Buidiings
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Mitigated Schematic
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Predeveloped UCI File

RUN
GLOBAL
WAHMA nodel sinul ation
START 1948 10 01 END
RUN | NTERP OUTPUT LEVEL 3 0
RESUME 0 RUN 1
END GLOBAL
FI LES
<File> <Un#> S File Nanme
<-|1D>
VDM 26 Savage. wdm
MESSU 25 PreSavage. MES
27 PreSavage. L61
28 PreSavage. L62
30 POCSavagel. dat
31 POCSavage?2. dat
32 POCSavage3. dat
33 POCSavage4. dat
34 POCSavage5. dat
35 POCSavage6. dat
36 POCSavage7. dat
END FI LES
OPN SEQUENCE
| NGRP | NDELT 00: 15
| MPLND 11
CcoPY 501
CoPY 502
coPY 503
CcoPY 504
CoPY 505
coPY 506
CoPY 507
DI SPLY 1
DI SPLY 2
DI SPLY 3
DI SPLY 4
DI SPLY 5
DI SPLY 6
DI SPLY 7
END | NGRP
END OPN SEQUENCE
DI SPLY
DI SPLY- | NFOL
# - H#<---------- Title-----------

1 Area 200 - Ofice Change
2 Area 200 Rail Unl oadi ng
3 Area 300 Contai nment Berm
4 Area 300 & 700 Buidlings
5 Area 400 Dock
6 Area 500 Pipeline Align
7 Area 600 - West Boiler

END DI SPLY- | NFOL

END DI SPLY
CoPY

TI MESERI ES
# - # NPT NWN ***
1 1 1

501 1 1

502 1 1

503 1 1

504 1 1

505 1 1

506 1 1

507 1 1

END Tl MESERI ES

Savage

e
Bu

2009 09 30
UNI T SYSTEM 1

>***TRAN PIVL DI Gl FIL1

MAX
MAX
MAX
MAX
MAX
MAX
MAX
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END COPY
GENER
OPCODE
# # OPCD ***
END OPCCDE
PARM
# # K * k%
END PARM
END GENER
PERLND
GEN- | NFO
<PLS ><------- Nane------- >NBLKS  Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out i
END GEN- | NFO
*** Section PWATER***

ACTIVITY

<PLS > *kkkkkhkhkhkkkkkk*k ACtIVe SeCtl ons R I S I Sk kS b S S I S I I R I I I O

# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC ***
END ACTIVITY

PRI NT- | NFO
<PLS > EE I b b b I I I Prl nt_fl ags EE IR I b I S I b b b I I I I I I S S b I I PI VL PYR
# - # ATMP SNOWPWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC ********x
END PRI NT- | NFO

PWAT- PARML

<PLS > PWATER vari able nonthly paraneter value flags ***

# - # CSNO RTOP UZFG VCS VUZ VNN VIFWVIRC VLE INFC HW ***
END PWAT- PARML

PWAT- PARM2

<PLS > PWATER i nput )i nfo: Part 2 *xx

# - # ***FOREST LZSN | NFI LT LSUR SLSUR KVARY AGARC
END PWAT- PARM2
PWAT- PARMB

<PLS > PWATER input info: Part 3 * ok *

# - # ***PETMAX PETM N I NFEXP I NFI LD DEEPFR BASETP AGNETP
END PWAT- PARMB
PWAT- PARVA

<PLS > PWATER i nput info: Part 4 *Ex

# - # CEPSC UZSN NSUR | NTFW I RC LZETP ***

END PWAT- PARVA

PWAT- STATE1
<PLS > *** |nitial conditions at start of sinulation
ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
# - # *** CEPS SURS uzs | FWB LZS AGNB GW/S
END PWAT- STATE1

END PERLND
| MPLND
GEN- | NFO
<PLS ><------- Nane------- > Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out *k K
11 PARKI NG FLAT 1 1 1 27 0

END GEN- I NFO
*** Section | WATER***

ACTIMI TY

<PLS S kxkkkkkkhkhkkkk ok ACthe SeCtI ons Rk b ok S Rk S Sk b o b S R

# - # ATMP SNOWIWAT SLD |WG | QAL ol

11 0 0 1 0 0 0
END ACTI VI TY
PRI NT- | NFO

Savage 8/7/2013 1:53:45 PM Page 82



<ILS > *****x**x print-f|lags ******** PlVL PYR

# - # ATMP SNOWIWAT SLD |IWG | QAL kK ko ok ok ok k%
11 0 0 4 0 0 0 1 9
END PRI NT- I NFO

| WAT- PARML
<PLS > |WATER vari able nmonthly paraneter value flags ***
# - # CSNO RTOP VRS VNN RTLI * kK
11 0 0 0 0 0
END | WAT- PARML
| WAT- PARM
<PLS > | WATER i nput info: Part 2 *Ex
# - # *** LSUR SLSUR NSUR RETSC
11 400 0.01 0.1 0.1
END | WAT- PARM2
| WAT- PARMB
<PLS > | WATER i nput info: Part 3 *xx
# - # ***PETMAX PETM N
11 0 0
END | WAT- PARM3
| WAT- STATEL
<PLS > *** |nitial conditions at start of sinulation
# - # *** RETS SURS
11 0 0
END | WAT- STATE1
END | MPLND
SCHEMATI C
<- Sour ce- > <--Area--> <-Target -> MBLK  ***
<Nanme> # <-factor-> <Name> # Thl # *xx
Area 200 - Ofice Change Roonf**
| MPLND 11 1.6 CcoPY 501 15
Area 200 Rail Unl oading***
| MP\LND 11 6. 02 COPY 502 15
Area 300 Contai nnment Berpr**
| MP\LND 11 18. 35 CoPY 503 15
Area 300 & 700 Buidlings & Parking***
| MPLND 11 2.5 CoPY 504 15
Area 400 Dock***
| MPLND 11 1.18 COPY 505 15
Area 500 Pipeline Alignnent***
| MP\LND 11 2.29 COPY 506 15
Area 600 - West Boiler Building***
| VP\LND 11 0. 46 CoPY 507 15

******Routi ng******
END SCHENATI C

NETWORK

<-Vol une-> <- @ p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p> <-Menber-> ***
<Name> # <Nanme> # #<-factor->strg <Name> # # <Nanme> # # ***
COPY 501 QUTPUT MEAN 1 1 48.4 DISPLY 1 I NPUT TI MSER 1

COPY 502 QUTPUT MEAN 1 1 48.4 DI SPLY 2 I NPUT Tl MBER 1

COPY 503 OUTPUT MEAN 11 48. 4 DI SPLY 3 I NPUT TI MSER 1

COPY 504 QUTPUT MEAN 1 1 48.4 DISPLY 4 I NPUT TI MSER 1

COPY 505 QUTPUT MEAN 1 1 48.4 DISPLY 5 I NPUT Tl MBER 1

COPY 506 OUTPUT MEAN 11 48. 4 DI SPLY 6 I NPUT TI MSER 1

COPY 507 QUTPUT MEAN 1 1 48.4 DI SPLY 7 I NPUT TI MSER 1

<-Vol une-> <- @ p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p> <-Menber-> ***

<Name> # <Nanme> # #<-factor->strg <Name> # # <Nanme> # # ***
END NETWORK
RCHRES
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GEN- I NFO

RCHRES Nare Nexits Unit Systens Printer i
Ho- H<- - ><---> User T-series Engl Metr LKFG ko
in out *xx

END GEN- I NFO
*** Section RCHRES***

ACTIVITY
<PLS > *kkkkkikikkikkkkkk* ACtlve Sectl ons kkkkkhkhkhkkhkkkkhkkhkkhkikikkikkkkkhkk kikikikk*%k
# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***

END ACTIVITY

PRI NT- I NFO

<PLS > ***xxxkkxxxxkkxxx Print-f|ags ***xx*kxxxxkxxxxstx p VL PYR

# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB Pl VL PYR *****x%xx
END PRI NT- 1 NFO

HYDR- PARML
RCHRES Flags for each HYDR Section *ok
# - # VC AL A2 A3 ODFVFG for each *** ODGIFG for each FUNCT for each
FG FG FG FG possible exit *** possible exit possible exit
* * * * * * * * * * * * * * * k%
END HYDR- PARML
HYDR- PARM2
# - # FTABNO LEN DELTH STCOR KS DB50 * kK
<-mm - - - S><ammmm - S><ammmm - >S<am o m o S><ammm e - - - S><ammmm - S><ammmm - > *Ek
END HYDR- PARM2
HYDR- I NI T
RCHRES Initial conditions foreach HYDR section *oxk
# - f# rr* VoL Initial value of COLIND Initial value of OUTDGT
***x ac-ft for each possible exit for each possible exit
<-mm - - - S><ammmm - > L O I LT S T L T RIS S S
END HYDR-INI'T
END RCHRES
SPEC- ACTI ONS
END SPEC- ACTI ONS
FTABLES
END FTABLES
EXT SOURCES
<-Vol une-> <Menber > SsysSgap<--Milt-->Tran <-Target vol s> <-Gp> <-Menber-> ***
<Name> # <Nane> # tem strg<-factor->strg <Name> # # <Name> # # ***
VWM 2 PREC ENGL 0.8 PERLND 1 999 EXTNL PREC
VDM 2 PREC ENGL 0.8 | MPLND 1 999 EXTNL PREC
VWDM 1 EVAP ENGL 0.76 PERLND 1 999 EXTNL PETI NP
VDM 1 EVAP ENGL 0.76 | MPLND 1 999 EXTNL PETI NP

END EXT SOURCES

EXT TARCETS

<-Vol une-> <- @& p> <-Menber-><--Milt-->Tran <-Vol unme-> <Menber> Tsys Tgap And ***

<Nane> # <Nanme> # #<-factor->strg <Name> # <Nanme> temstrg strg***

COPY 501 QUTPUT MEAN 1 1 48. 4 VWDM 501 FLOW ENGL REPL

COPY 502 QUTPUT MEAN 1 1 48. 4 VDM 502 FLOW ENGL REPL

COPY 503 QUTPUT MEAN 1 1 48. 4 VDM 503 FLOW ENGL REPL

COPY 504 QUTPUT MEAN 1 1 48. 4 VWDM 504 FLOW ENGL REPL

COPY 505 QUTPUT MEAN 1 1 48. 4 VDM 505 FLOW ENGL REPL

COPY 506 QUTPUT MEAN 1 1 48. 4 VDM 506 FLOW ENGL REPL

COPY 507 QUTPUT MEAN 1 1 48. 4 VDM 507 FLOW ENGL REPL

END EXT TARGETS

MASS- LI NK

<Vol ume> <-G& p> <-Menmber-><--Mult--> <Tar get > <- @ p> <- Menber->***

<Name> <Name> # #<-factor-> <Name> <Name> # #***
MASS- LI NK 15

| MPLND | WATER SURO 0. 083333 corY | NPUT MEAN

END MASS-LINK 15
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END MASS- LI NK
END RUN
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Mitigated UCI File

RUN
GLOBAL
WAHMA nodel sinul ation
START 1948 10 01 END
RUN | NTERP OUTPUT LEVEL 3 0
RESUME 0 RUN 1
END GLOBAL
FI LES
<File> <Un#> S File Name
<-|1D>
VDM 26 Savage. wdm
MESSU 25 M t Savage. MES
27 M t Savage. L61
28 M t Savage. L62
30 POCSavagel. dat
31 POCSavage?2. dat
32 POCSavage3. dat
33 POCSavage4. dat
34 POCSavage5. dat
35 POCSavage6. dat
36 POCSavage?. dat
37 POCSavage8. dat
38 POCSavage9. dat
END FI LES
OPN SEQUENCE
I NGRP | NDELT 00: 15
PERLND 16
| MPLND 4
| MPLND 8
| MPLND 11
coPY 501
CcoPY 502
CcoPY 503
coPY 504
CcoPY 505
CcoPY 506
coPY 507
CcoPY 508
CcoPY 509
DI SPLY 1
DI SPLY 2
DI SPLY 3
DI SPLY 4
DI SPLY 5
DI SPLY 6
DI SPLY 7
DI SPLY 8
DI SPLY 9
END | NGRP
END OPN SEQUENCE
DI SPLY
DI SPLY- | NFOL
# - B<--e------- Title-----------
1 Area 200 - Ofice Change
2 Area 200 Rail Unl oadi ng
3 Area 300 Contai nment Berm
4 Area 300 & 700 Bui dlings
5 Area 400 Dock
6 Area 500 Pipeline Alignne
7 Area 600 - West Boiler Bu
8 Area 300 - Tank Roofs
9 Area 200 - Rail Roof
END DI SPLY- | NFOL
END DI SPLY
CoPY

Savage
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MAX
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TI MESERI ES
#- # NPT N
1 1
501 1
502 1
503 1
504 1
505 1
1
1
1
1
E

*
*
*

506
507
508
509
END TI MESERI
END COPY
GENER
OPCCDE
# # OPCD ***
END OPCODE
PARM
# # K * k% %
END PARM
END GENER
PERLND
GEN- | NFO
<PLS ><------- Name------- >NBLKS  Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out *kx
16 C, Lawn, Flat 1 1 1 1 27 0
END GEN- | NFO
*** Section PWATER***

HHHHHHHHHH§

S

ACTIVITY

<PLS > *kkkkhkikikkkkkk* ACtlve Sectlons kkkkkhkhkhkkhkkkkkhkkhkkhkhkikikkkkkhkkikikikikk*%k

# - # ATMP SNOW PWAT ~ SED \PST PWG PQAL MSTL PEST NI TR PHOS TRAC ***
16 0 0 1 0 0 0 0 0 0 0 0 0
END ACTIVITY

PRI NT- | NFO
<PLS > *kkkkhkhkikkikkkkhhkikik*k Prl nt_flags kkkkkhkhkhkhkkkkkhkkhkkhkhkikikkkkkhkk kikikikk*%k PI VL PYR
# - # ATMP SNOW PWAT SED PST PW5 PQAL MSTL PEST NI TR PHOS TRAC ******%x*
16 0 0 4 0 0 0 0 0 0 0 0 0 1 9
END PRI NT- I NFO

PWAT- PARML

<PLS > PWATER vari able nmonthly paraneter value flags ***

# - # CSNO RTOP UWZFG VCS VUZ VNN VIFWVIRC VLE INFC HW ***
16 0 0 0 0 0 0 0 0 0 0 0
END PWAT- PARML

PWAT- PARM?

<PLS > PWATER i nput info: Part 2 * ok *

# - # ***FCOREST LZSN I NFI LT LSUR SLSUR KVARY AGARC
16 0 4.5 0. 03 400 0. 05 0.5 0. 996
END PWAT- PARM?
PWAT- PARMB

<PLS > PWATER i nput info: Part 3 * ok *

# - # ***PETMAX PETM N | NFEXP I NFI LD DEEPFR BASETP AGNETP
16 0 0 2 2 0 0 0
END PWAT- PARMB
PWAT- PARVA4

<PLS > PWATER i nput info: Part 4 i

# - # CEPSC UZSN NSUR | NTFW | RC LZETP ***

16 0.1 0.25 0.25 6 0.5 0.25

END PWAT- PARV4

PWAT- STATEL
<PLS > *** |nitial conditions at start of sinulation
ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
# - # *** CEPS SURS uzs | FW5 LZS AGNE GW/S
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16 0 0 0 0 2.5 1

END PWAT- STATE1

END PERLND
| MPLND
CEN- | NFO
<PLS ><------- Nanme------- > Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out ol
4 ROOF TOPS/ FLAT 1 1 1 27 0
8 S| DEWALKS/ FLAT 1 1 1 27 0
11 PARKI NG FLAT 1 1 1 27 0

END GEN- I NFO
*** Section | WATER***

ACTIVITY

<PLS S khkkkkkkkkkkkx ACtIVE Sectl ons EE R R R I I R R

# - # ATMP SNOWIWAT SLD |IWG | QAL il

4 0 0 1 0 0 0
8 0 0 1 0 0 0
11 0 0 1 0 0 0
END ACTIVITY
PRI NT- | NFO

<ILS > ***xx*xx pripnt-flags ******** pPlVL PYR
# - # ATMP SNOVIWAT SLD [IW5G QAL Xk ok koK Xk kK
4 0 0 4 0 0 0] 1 9

8 0 0 4 0 0 0 1 9
11 0 0 4 0 0 0 1 9
END PRI NT- | NFO
| WAT- PARML
<PLS > | WATER vari abl'e nonthly paranmeter value flags ***
# - # CSNO RTOP VRS VNN-RTLI * kK
4 0 0 0 0 0
8 0 0 0 0 0
11 0 0 0 0 0
END | WAT- PARML
| WAT- PARM
<PLS > | WATER i nput info: Part 2 * ok *
# - # *** LSUR SLSUR NSUR RETSC
4 400 0.01 0.1 0.1
8 400 0.01 0.1 0.1
11 400 0.01 0.1 0.1
END | WAT- PARM
| WAT- PARMB
<PLS > | WATER i nput info: Part 3 *k K
# - # ***PETMAX PETM N
4 0 0
8 0 0
11 0 0
END | WAT- PARM3
| WAT- STATEL
<PLS > *** |nitial conditions at start of simulation
# - # *** RETS SURS
4 0 0
8 0 0
11 0 0
END | WAT- STATE1
END | MPLND
SCHEMATI C
<- Sour ce- > <--Area--> <-Target-> MBLK — ***
<Name> # <-factor-> <Name> # Thl#  ***

Area 200 - Ofice Change Roont**
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PERLND 16 0. 37 COPY 501 12
PERLND 16 0. 37 COPY 501 13
| MPLND 4 0. 23 CcoPY 501 15
IMPLND 8 0. 07 CoPY 501 15
| MPLND 11 0. 93 COPY 501 15
Area 200 Rail Unl oadi ng***
IMPLND 8 0.02 COPY 502 15
| MP\LND 11 1.18 COPY 502 15
Area 300 Contai nment Bernr**
| MPLND 11 12.12 CoPY 503 15
Area 300 & 700 Buidlings & Parking***
PERLND 16 1.62 CoPY 504 12
PERLND 16 1.62 CoPY 504 13
| MP\LND 4 0.16 COPY 504 15
| VPLND 8 0. 05 CoPY 504 15
| MPLND 11 0.28 CoPY 504 15
Area 400 Dock***
PERLND 16 0. 13 COPY 505 12
PERLND 16 0.13 COoPY 505 13
| MPLND 11 1.05 COPY 505 15
Area 500 Pipeline Alignnment***
| MPLND 11 2.29 COPY 506 15
Area 600 - West Boiler Building***
PERLND 16 0. 15 CoPY 507 12
PERLND 16 0. 15 COoPY 507 13
| MP\LND 4 0. 15 COPY 507 15
| VPLND 8 0. 01 CoPY 507 15
| MPLND 11 0219 COPY 507 15
Area 300 - Tank Roof s***
| MPLND 4 6.23 COoPY 508 15
Area 200 - Rail Roof***
| MP\LND 4 3.9 COPY 509 15
******Routing******
END SCHEMATI C
NETWORK
<-Vol une-> <- @& p> <-Menber-><--Milt-->Tran <-Target vols> <-Gp> <- Menber->
<Name> # <Name> # #i<-factor->strg <Name> # # <Nanme> # #
COoOPY 501 OUTPUT MEAN 11 48. 4 DI SPLY 1 I NPUT TI MSER 1
COPY 502 QUTPUT MEAN 1 1  48.4 DI SPLY 2 I NPUT TI MSER 1
COPY 503 QUTPUT MEAN 1 1  48.4 DISPLY 3 I NPUT TI MSER 1
COoOPY 504 OUTPUT MEAN 11 48. 4 DI SPLY 4 I NPUT TI MSER 1
COPY 505 QUTPUT MEAN 1 1  48.4 DISPLY 5 I NPUT TI MSER 1
COPY 506 QUTPUT MEAN 1 1  48.4 DISPLY 6 I NPUT TI MSER 1
COPY 507 OUTPUT MEAN 11 48. 4 DI SPLY 7 I NPUT TI MSER 1
COPY 508 QUTPUT MEAN 1 1  48.4 DISPLY 8 I NPUT TI MSER 1
COPY 509 QUTPUT MEAN 1 1  48.4 DISPLY 9 I NPUT TI MSER 1
<-Vol une-> <- G p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p> <- Menber->
<Name> # <Name> # #i<-factor->strg <Name> # # <Name> # #
END NETWORK
RCHRES
GEN- | NFO
RCHRES Nare Nexits Unit Systens Printer
# - B ><---> User T-series Engl Metr LKFG

END GEN- I NFO

*** Section RCHRES***

ACTIMI TY

in out

<PLS S kxkkkkkkhkhkkkk ok ACthe SeCtI ons Rk b ok S Rk S Sk b o b S R

# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***

END ACTI VI TY
PRI NT- 1 NFO

<PLS S *Fhkkkkkkkkkkkkkokkk Prl nt_fl ags EIE IR R R R I PI VL

Savage
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# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB PIVL PYR **x#*##sxx
END PRI NT- | NFO

HYDR- PARML
RCHRES Fl ags for each HYDR Section i
# - # VC AL A2 A3 ODFVFG for each *** ODGIFG for each FUNCT for each
FG FG FG FG possible exit *** possible exit possible exit
* * * * * * * * * * * * * * * k% %
END HYDR- PARML
HYDR- PARM?

# - # FTABNO LEN DELTH STCOR KS DB50 *oxk
<--mm-- S<emm i e - S<emm i e - S<emm i e - S<emm i e - S<emm i e - S<emm i e - > * %k
END HYDR- PARM?

HYDR- I NI T
RCHRES Initial conditions for each HYDR section *E*
# - # rxx VOL Initial value of COLIND Initial value of OUTDGT
*** ac-ft for each possible exit for each possible exit
<--mm-- S m i i e - > I T T R I
END HYDR-INI' T
END RCHRES
SPEC- ACTI ONS
END SPEC- ACTI ONS
FTABLES
END FTABLES
EXT SOURCES
<-Vol une-> <Menber > SsysSgap<--Milt-->Tran <-Target vol s> <-Gp> <-Menber-> ***
<Nane> # <Nanme> # tem strg<-factor->strg <Name> # # <Nanme> # # ***
VDM 2 PREC ENGL 0.8 PERLND 1 999 EXTNL PREC
WDM 2 PREC ENGL 0.8 | M\LND 1 999 EXTNL PREC
VDM 1 EVAP ENGL 0.76 PERLND 1 999 EXTNL PETI NP
VDM 1 EVAP ENGL 0.76 | MPLND 1 999 EXTNL PETI NP
END EXT SOURCES
EXT TARCETS
<-Vol une-> <- @ p> <-Menber-><--Milt-->Tran <-Vol une-> <Menber> Tsys Tgap And ***
<Name> # <Nanme> # #<-factor->strg <Name> # <Nanme> temstrg strg***
CcoPY 1 QUTPUT MEAN 1 1 48. 4 WDM 701 FLOW ENGL REPL
COPY 501 QUTPUT MEAN 1 1 48. 4 VDM 801 FLOW ENGL REPL
COoOPY 2 OUTPUT MEAN 11 48. 4 VDM 702 FLOW ENGL REPL
COPY 502 QUTPUT MEAN 1 1 48. 4 WDM 802 FLOW ENGL REPL
coPY 3 QUTPUT MEAN 1 1 48. 4 VDM 703 FLOW ENGL REPL
COPY 503 QUTPUT MEAN 1 1 48. 4 VDM 803 FLOW ENGL REPL
CcoPY 4 QUTPUT MEAN 1 1 48. 4 WDM 704 FLOW ENGL REPL
COPY 504 QUTPUT MEAN 1 1 48. 4 VDM 804 FLOW ENGL REPL
COPY 5 QUTPUT MEAN 11 48. 4 VDM 705 FLOW ENGL REPL
COPY 505 QUTPUT MEAN 1 1 48. 4 WDM 805 FLOW ENGL REPL
coPY 6 OUTPUT MEAN 1 1 48. 4 VDM 706 FLOW ENGL REPL
COPY 506 QUTPUT MEAN 1 1 48. 4 VDM 806 FLOW ENGL REPL
CcoPY 7 OQUTPUT MEAN 1 1 48. 4 WDM 707 FLOW ENGL REPL
COPY 507 QUTPUT MEAN 1 1 48. 4 VDM 807 FLOW ENGL REPL
CcoPY 8 QUTPUT MEAN 1 1 48. 4 VDM 708 FLOW ENGL REPL
COPY 508 QUTPUT MEAN 1 1 48. 4 WDM 808 FLOW ENGL REPL
coPY 9 OQUTPUT MEAN 1 1 48. 4 VDM 709 FLOW ENGL REPL
COPY 509 QUTPUT MEAN 1 1 48. 4 VDM 809 FLOW ENGL REPL
END EXT TARCETS
MASS- LI NK
<Vol ume> <-G& p> <-Menmber-><--Mult--> <Tar get > <- @ p> <- Menber->***
<Name> <Nanme> # #<-factor-> <Name> <Name> # #***
MASS- LI NK 12
PERLND PWATER SURO 0. 083333 CoPY I NPUT MEAN
END MASS-LINK 12
MASS- LI NK 13
PERLND PWATER | FWD 0. 083333 coPY I NPUT MEAN

END MASS-LINK 13
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MASS- LI NK 15
I MPLND | WATER SURO 0. 083333 CorPY I NPUT MEAN
END MASS-LINK 15

END MASS- LI NK
END RUN
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Predeveloped HSPF Message File
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Mitigated HSPF Message File
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Disclaimer

Legal Notice

This program and accompanying documentation are provided 'as-is' without warranty of any kind. The
entire risk regarding the performance and results of this program is assumed by End User. Clear
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either
expressed or implied, including but not limited to implied warranties of program and accompanying
documentation. In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever
(including without limitation to damages for loss of business profits, loss of business information,
business interruption, and the like) arising out of the use of, or inability to use this program even

if Clear Creek Solutions Inc. or their authorized representatives have been advised of the
possibility of such damages. Software Copyright © by : Clear Creek Solutions, Inc. 2005-2013; All
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd. Ste F
Olympia, WA. 98501

Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com
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General Model Information

Project Name: Savage T5
Site Name:

Site Address:

City:

Report Date: 8/21/2013
Gage: Portland
Data Start: 1948/10/01
Data End: 2009/09/30
Timestep: 15 Minute
Precip Scale: 0.93
Version: 2013/05/17
POC Thresholds

Low Flow Threshold for POC1:
High Flow Threshold for POC1:

Low Flow Threshold for POC2:
High Flow Threshold for POC2:

Low Flow Threshold for POC3:
High Flow Threshold for POC3:

Savage T5

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

8/21/2013 2:47:06 PM
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Landuse Basin Data

Predeveloped Land Use

Terminal 5
Bypass:

GroundWater:

Pervious Land Use
C, Pasture, Flat

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:
Surface

Savage T5

No
No

Acres
13.84

13.84

Acres

13.84

Interflow

Groundwater

8/21/2013 2:47:06 PM
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Terminal 4
Bypass:

GroundWater:

Pervious Land Use
C, Pasture, Flat

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:
Surface

Savage T5

No
No

Acres
25.49

25.49

Acres

25.49

Interflow

Groundwater

8/21/2013 2:47:06 PM
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Marine Terminal
Bypass:

GroundWater:

Pervious Land Use
C, Pasture, Flat

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:
Surface

Savage T5

No
No

Acres
1.08

1.08

Acres

1.08

Interflow

Groundwater

8/21/2013 2:47:06 PM
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Mitigated Land Use

Terminal 5
Bypass:

GroundWater:

Pervious Land Use
C, Lawn, Flat

Pervious Total
Impervious Land Use
ROOF TOPS FLAT
SIDEWALKS FLAT
PARKING FLAT
Impervious Total
Basin Total

Element Flows To:
Surface

Savage T5

No
No

Acres
0.52

0.52

Acres
4.36

8.86
13.32
13.84

Interflow

Groundwater
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Terminal 4
Bypass:

GroundWater:

Pervious Land Use
C, Lawn, Flat

Pervious Total
Impervious Land Use
ROOF TOPS FLAT
SIDEWALKS FLAT
PARKING FLAT
Impervious Total
Basin Total

Element Flows To:
Surface

Savage T5

No
No

Acres
1.62

1.62
Acres
6.39
0.05
17.43
23.87

25.49

Interflow

Groundwater
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Marine Terminal
Bypass:

GroundWater:

Pervious Land Use
C, Lawn, Flat

Pervious Total
Impervious Land Use
ROOF TOPS FLAT
PARKING FLAT
Impervious Total
Basin Total

Element Flows To:
Surface

Savage T5

No
No

Acres
0.07

0.07
Acres
0.03
0.98
1.01
1.08

Interflow

Groundwater

8/21/2013 2:47:06 PM
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Routing Elements
Predeveloped Routing
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Mitigated Routing
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Analysis Results
POC 1

151 E \
118 “% \
0.84
L)
o ’ \ X
i}

18
10E-6 10E-4 10E-3 10E-2 10E-1 1 10 100

100.0

FLOW (=fs)

&
&
&
4
]
Slage (fl)

Cumulative Probability

100.0

Percent Time Excecding 05 1 2

014 \
01 X
0.07

0

FLOW (ofs)

03
10E-5 10E-4 10E-3 10E-2 10E-1 1 i) 100

Percent Time Excecding

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 13.84
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0.52
Total Impervious Area: 13.32
Flow Frequency Method:  Log Pearson Type Il 17B

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)
2 year 0.362901
5 year 0.629251
10 year 0.854431
25 year 1.200747
50 year 1.507667
100 year 1.860032

Flow Frequency Return Periods for Mitigated. POC #1

Return Period Flow(cfs)
2 year 4.816932
5 year 6.355366
10 year 7.458706
25 year 8.952709
50 year 10.140458
100 year 11.394218

Annual Peaks

Savage T5 8/21/2013 2:47:06 PM
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Annual Peaks for Predeveloped and Mitigated. POC #1

Year Predeveloped Mitigated
1949 0.467 6.742
1950 0.418 3.927
1951 0.401 4.299
1952 0.335 4.790
1953 0.351 4.039
1954 0.356 5.005
1955 0.282 3.486
1956 1.071 6.563
1957 0.324 4.421
1958 0.264 6.977
1959 0.240 3.800
1960 0.233 4.383
1961 0.706 6.221
1962 0.277 3.426
1963 0.300 4.238
1964 0.380 3.741
1965 0.562 5.514
1966 0.347 4.221
1967 0.258 4.855
1968 0.476 6.921
1969 0.340 8.541
1970 3.783 11.208
1971 0.259 4.463
1972 0.382 4.364
1973 0.323 4.386
1974 0.786 4.907
1975 0.345 3.067
1976 0.391 3.901
1977 0.050 2.777
1978 0.549 4.907
1979 0.465 6.938
1980 0.404 3.793
1981 0.750 5.601
1982 0.607 5.678
1983 1.176 6.135
1984 0.283 3.611
1985 0.332 4.077
1986 0.226 4.864
1987 0.530 4.575
1988 0.246 5.763
1989 0.165 4.919
1990 0.244 4.430
1991 0.271 4.357
1992 0.240 3.889
1993 0.273 5471
1994 0.473 3.664
1995 0.345 6.450
1996 0.762 8.457
1997 1.205 7.785
1998 0.528 6.284
1999 0.436 3.465
2000 0.171 3.309
2001 0.089 2.951
2002 0.974 6.415
2003 0.454 3.819
2004 0.186 4.825
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2005 0.204 4.315

2006 0.345 5.819
2007 0.307 4.554
2008 0.285 10.615
2009 0.582 10.335

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #1

Rank Predeveloped Mitigated
1 3.7827 11.2082
2 1.2047 10.6150
3 1.1759 10.3349
4 1.0707 8.5411
5 0.9743 8.4572
6 0.7857 7.7852
7 0.7618 6.9774
8 0.7502 6.9383
9 0.7062 6.9210
10 0.6071 6.7419
11 0.5819 6.5632
12 0.5618 6.4504
13 0.5486 6.4145
14 0.5295 6.2839
15 0.5277 6.2210
16 0.4761 6.1346
17 0.4728 5.8188
18 0.4667 5.7633
19 0.4645 5.6783
20 0.4536 5.6012
21 0.4364 5.5142
22 0.4185 5.4708
23 0.4040 5.0047
24 0.4012 4.9186
25 0.3908 4.9075
26 0.3824 4.9068
27 0.3800 4.8635
28 0.3555 4.8547
29 0.3511 4.8251
30 0.3474 4.7897
31 0.3452 4.5753
32 0.3451 4.5536
33 0.3451 4.4627
34 0.3397 4.4300
35 0.3354 4.4207
36 0.3322 4.3863
37 0.3241 4.3831
38 0.3230 4.3640
39 0.3073 4.3573
40 0.3003 4.3151
41 0.2851 4.2987
42 0.2830 4.2383
43 0.2819 4.2214
44 0.2770 4.0767
45 0.2735 4.0387
46 0.2713 3.9268
47 0.2635 3.9014
48 0.2593 3.8895
49 0.2582 3.8195
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Savage T5

0.2464
0.2438
0.2404
0.2404
0.2329
0.2262
0.2041
0.1865
0.1706
0.1653
0.0894
0.0505

3.8004
3.7935
3.7414
3.6644
3.6112
3.4864
3.4650
3.4257
3.3087
3.0666
2.9509
2.7773
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Duration Flows

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0290 245971 288107 117 Fail
0.0306 237630 283188 119 Fail
0.0321 229716 278268 121 Fail
0.0337 222016 273991 123 Fail
0.0352 214744 269713 125 Fail
0.0367 208027 265649 127 Fail
0.0383 201525 261799 129 Fail
0.0398 195301 258163 132 Fail
0.0413 189334 254741 134 Fail
0.0429 183623 251318 136 Fail
0.0444 178276 247896 139 Fail
0.0460 173078 244902 141 Fail
0.0475 168030 241907 143 Fail
0.0490 163090 238913 146 Fail
0.0506 158363 236132 149 Fail
0.0521 153850 233566 151 Fail
0.0537 149572 230785 154 Fail
0.0552 145422 228218 156 Fail
0.0567 141551 225866 159 Fail
0.0583 137701 223513 162 Fail
0.0598 134044 220946 164 Fail
0.0614 130514 218594 167 Fail
0.0629 127114 216455 170 Fail
0.0644 123798 214530 173 Fail
0.0660 120633 212391 176 Fail
0.0675 117553 210359 178 Fail
0.0691 114537 208284 181 Fail
0.0706 111585 206316 184 Fail
0.0721 108741 204456 188 Fail
0.0737 106003 202659 191 Fail
0.0752 103287 200862 194 Fail
0.0768 100720 199066 197 Fail
0.0783 98217 197354 200 Fail
0.0798 95779 195579 204 Fail
0.0814 93448 193868 207 Fail
0.0829 91202 192307 210 Fail
0.0845 89106 190767 214 Fail
0.0860 86988 189227 217 Fail
0.0875 84956 187708 220 Fail
0.0891 82967 186211 224 Fail
0.0906 81021 184692 227 Fail
0.0922 79139 183195 231 Fail
0.0937 77299 181783 235 Fail
0.0952 75502 180436 238 Fail
0.0968 73749 179088 242 Fail
0.0983 72080 177762 246 Fail
0.0999 70455 176415 250 Fail
0.1014 68936 175174 254 Fail
0.1029 67332 173870 258 Fail
0.1045 65920 172608 261 Fail
0.1060 64402 171260 265 Fail
0.1076 62969 170105 270 Fail
0.1091 61600 168972 274 Fail
0.1106 60209 167795 278 Fail
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0.1122 58905 166662 282 Fail

0.1137 57557 165507 287 Fail
0.1152 56402 164394 201 Fail
0.1168 55204 163261 295 Fail
0.1183 53943 162127 300 Fail
0.1199 52809 161036 304 Fail
0.1214 51654 159967 309 Fail
0.1229 50606 158919 314 Fail
0.1245 49515 157892 318 Fail
0.1260 48424 156801 323 Fail
0.1276 47440 155860 328 Fail
0.1291 46371 154812 333 Fail
0.1306 45366 153785 338 Fail
0.1322 44425 152909 344 Fail
0.1337 43419 151882 349 Fail
0.1353 42457 150941 355 Fail
0.1368 41451 149935 361 Fail
0.1383 40553 149037 367 Fail
0.1399 39655 148182 373 Fail
0.1414 38671 147262 380 Fail
0.1430 37815 146406 387 Fail
0.1445 36896 145465 394 Fail
0.1460 36083 144631 400 Fail
0.1476 35270 143733 407 Fail
0.1491 34479 142877 414 Fail
0.1507 33752 142022 420 Fail
0.1522 33067 141273 427 Fail
0.1537 32340 140460 434 Fail
0.1553 31677 139669 440 Fail
0.1568 30928 138835 448 Fail
0.1584 30265 138043 456 Fail
0.1599 29602 137295 463 Fail
0.1614 28939 136482 471 Fail
0.1630 28319 135733 479 Fail
0.1645 27698 134921 487 Fail
0.1661 27100 134151 495 Fail
0.1676 26522 133445 503 Fail
0.1691 25902 132696 512 Fail
0.1707 25389 131969 519 Fail
0.1722 24832 131178 528 Fail
0.1738 24319 130493 536 Fail
0.1753 23784 129766 545 Fail
0.1768 23228 128996 555 Fail
0.1784 22758 128333 563 Fail
0.1799 22266 127627 573 Fail
0.1815 21774 126964 583 Fail

The development has an increase in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.

The development has an increase in flow durations for
more than 50% of the flows for the range of the
duration analysis.
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Water Quality

Water Quality BMP Flow and Volume for POC #1
1.3867 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Savage T5

1.9475 cfs.
1.9475 cfs.
1.0963 cfs.
1.0963 cfs.

8/21/2013 2:48:29 PM
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POC 2
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Predeveloped Landuse Totalsfor POC #2

Total Pervious Area: 25.49
Total Impervious Area: 0
Mitigated Landuse Totals for POC #2
Total Pervious Area: 1.62
Total Impervious Area: 23.87

Flow Frequency Method:  Log Pearson Type Ill 17B
Flow Frequency Return Periods for Predeveloped. POC #2

Return Period Flow(cfs)
2 year 0.668377
5 year 1.158931
10 year 1.573658
25 year 2.21149
50 year 2.776763
100 year 3.425736
Flow Frequency Return Periods for Mitigated. POC #2
Return Period Flow(cfs)
2 year 8.664614
5 year 11.450471
10 year 13.45095
25 year 16.162471
50 year 18.320079
100 year 20.599204

Annual Peaks

Annual Peaks for Predeveloped and Mitigated. POC #2
Year Predeveloped Mitigated
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1949 0.859 12.082

1950 0.771 7.037
1951 0.739 7.751
1952 0.618 8.614
1953 0.647 7.245
1954 0.655 8.971
1955 0.519 6.248
1956 1.972 11.916
1957 0.597 7.961
1958 0.485 12.608
1959 0.443 6.815
1960 0.429 7.865
1961 1.301 11.273
1962 0.510 6.163
1963 0.553 7.626
1964 0.700 6.716
1965 1.035 9.979
1966 0.640 7.602
1967 0.476 8.745
1968 0.877 12.414
1969 0.626 15.316
1970 6.967 20.473
1971 0.478 7.997
1972 0.704 7.821
1973 0.595 7.861
1974 1.447 8.857
1975 0.636 5.505
1976 0.720 7.039
1977 0.093 4.982
1978 1.010 8.869
1979 0.856 12.522
1980 0.744 6.805
1981 1.382 10.131
1982 1.118 10.215
1983 2.166 11.120
1984 0.521 6.485
1985 0.612 7.312
1986 0.417 8.722
1987 0.975 8.223
1988 0.454 10.331
1989 0.304 8.815
1990 0.449 7.942
1991 0.500 7.835
1992 0.443 7.000
1993 0.504 9.841
1994 0.871 6.605
1995 0.636 11.560
1996 1.403 15.217
1997 2.219 14.149
1998 0.972 11.307
1999 0.804 6.233
2000 0.314 5.930
2001 0.165 5.296
2002 1.795 11.640
2003 0.835 6.883
2004 0.343 8.647
2005 0.376 7.735
2006 0.636 10.430
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2007 0.566 8.188
2008 0.525 19.125
2009 1.072 18.524

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #2

Rank Predeveloped Mitigated
1 6.9668 20.4729
2 2.2187 19.1245
3 2.1657 18.5238
4 1.9720 15.3164
5 1.7945 15.2171
6 1.4470 14.1486
7 1.4031 12.6076
8 1.3818 12.5223
9 1.3006 12.4142
10 1.1181 12.0819
11 1.0716 11.9158
12 1.0346 11.6396
13 1.0104 11.5595
14 0.9753 11.3066
15 0.9720 11.2728
16 0.8768 11.1203
17 0.8708 10.4298
18 0.8595 10.3305
19 0.8555 10.2152
20 0.8353 10.1310
21 0.8038 9.9793
22 0.7708 9.8413
23 0.7441 8.9713
24 0.7390 8.8687
25 0.7197 8.8566
26 0.7043 8.8145
27 0.7000 8.7452
28 0.6548 8.7223
29 0.6467 8.6473
30 0.6399 8.6145
31 0.6358 8.2231
32 0.6356 8.1877
33 0.6356 7.9975
34 0.6256 7.9607
35 0.6177 7.9418
36 0.6118 7.8654
37 0.5970 7.8605
38 0.5949 7.8354
39 0.5659 7.8208
40 0.5530 7.7507
41 0.5252 7.7351
42 0.5211 7.6264
43 0.5192 7.6017
44 0.5102 7.3122
45 0.5037 7.2447
46 0.4997 7.0387
47 0.4853 7.0371
48 0.4777 7.0002
49 0.4756 6.8835
50 0.4538 6.8154
51 0.4491 6.8054
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0.4427
0.4427
0.4289
0.4165
0.3759
0.3435
0.3143
0.3044
0.1646
0.0930

6.7157
6.6048
6.4848
6.2479
6.2330
6.1632
5.9298
5.5046
5.2956
4.9821
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Duration Flows

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0535 247468 292385 118 Fail
0.0563 238485 286610 120 Fail
0.0591 229930 281477 122 Fail
0.0620 224582 278054 123 Fail
0.0648 216882 273349 126 Fail
0.0676 209482 268643 128 Fail
0.0705 202595 264366 130 Fail
0.0733 195964 260302 132 Fail
0.0762 189590 256238 135 Fail
0.0790 185526 253885 136 Fail
0.0818 179773 250249 139 Fail
0.0847 174255 246827 141 Fail
0.0875 168886 243405 144 Fail
0.0903 163646 240196 146 Fail
0.0932 158598 237202 149 Fail
0.0960 153850 234207 152 Fail
0.0988 150834 232068 153 Fail
0.1017 146385 229288 156 Fail
0.1045 142193 226507 159 Fail
0.1073 138150 223941 162 Fail
0.1102 134257 221374 164 Fail
0.1130 130536 219021 167 Fail
0.1159 128098 217310 169 Fail
0.1187 124611 214957 172 Fail
0.1215 121210 212776 175 Fail
0.1244 117916 210487 178 Fail
0.1272 114751 208306 181 Fail
0.1300 111628 206188 184 Fail
0.1329 109596 204776 186 Fail
0.1357 106645 202809 190 Fail
0.1385 103778 200926 193 Fail
0.1414 101019 198937 196 Fail
0.1442 98410 197034 200 Fail
0.1470 95800 195109 203 Fail
0.1499 94132 193911 205 Fail
0.1527 91758 192221 209 Fail
0.1555 89491 190510 212 Fail
0.1584 87288 188927 216 Fail
0.1612 85127 187259 219 Fail
0.1641 82989 185548 223 Fail
0.1669 81641 184436 225 Fail
0.1697 79588 182896 229 Fail
0.1726 77641 181356 233 Fail
0.1754 75738 179923 237 Fail
0.1782 73877 178447 241 Fail
0.1811 72102 177014 245 Fail
0.1839 70947 176094 248 Fail
0.1867 69257 174618 252 Fail
0.1896 67610 173207 256 Fail
0.1924 66091 171880 260 Fail
0.1952 64530 170533 264 Fail
0.1981 62969 169250 268 Fail
0.2009 61985 168394 271 Fail
0.2038 60552 167218 276 Fail
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0.2066 59119 165977 280 Fail

0.2094 57750 164694 285 Fail
0.2123 56466 163475 289 Fail
0.2151 55183 162255 294 Fail
0.2179 54328 161485 297 Fail
0.2208 53087 160309 301 Fail
0.2236 51911 159111 306 Fail
0.2264 50713 157978 311 Fail
0.2293 49579 156844 316 Fail
0.2321 48446 155817 321 Fail
0.2349 47740 155090 324 Fail
0.2378 46649 154021 330 Fail
0.2406 45580 152951 335 Fail
0.2435 44510 151860 341 Fail
0.2463 43483 150812 346 Fail
0.2491 42457 149807 352 Fail
0.2520 41772 149144 357 Fail
0.2548 40810 148203 363 Fail
0.2576 39783 147219 370 Fail
0.2605 38821 146257 376 Fail
0.2633 37858 145273 383 Fail
0.2661 36938 144267 390 Fail
0.2690 36361 143669 395 Fail
0.2718 35463 142727 402 Fail
0.2746 34650 141851 409 Fail
0.2775 33858 140995 416 Fail
0.2803 33088 140118 423 Fail
0.2831 32361 139241 430 Fail
0.2860 31891 138642 434 Fail
0.2888 31121 137787 442 Fail
0.2917 30415 136952 450 Fail
0.2945 29688 136097 458 Fail
0.2973 28982 135263 466 Fail
0.3002 28319 134429 474 Fail
0.3030 27891 133894 480 Fail
0.3058 27249 133060 488 Fail
0.3087 26629 132290 496 Fail
0.3115 26009 131498 505 Fail
0.3143 25431 130728 514 Fail
0.3172 24854 129894 522 Fail
0.3200 24298 129103 531 Fail
0.3228 23913 128568 537 Fail
0.3257 23357 127841 547 Fail
0.3285 22822 127114 556 Fail
0.3314 22309 126386 566 Fail
0.3342 21795 125638 576 Fail

The development has an increase in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.

The development has an increase in flow durations for
more than 50% of the flows for the range of the
duration analysis.
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Water Quality

Water Quality BMP Flow and Volume for POC #2
2.4992 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Savage T5

3.4808 cfs.
3.4808 cfs.
1.9602 cfs.
1.9602 cfs.
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+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #3

Total Pervious Area: 1.08
Total Impervious Area: 0
Mitigated Landuse Totals for POC #3
Total Pervious Area: 0.07
Total Impervious Area: 1.01

Flow Frequency Method:  Log Pearson Type Ill 17B

Flow Frequency Return Periods for Predeveloped. POC #3

Return Period Flow(cfs)
2 year 0.028319
5 year 0.049103
10 year 0.066675
25 year 0.0937
50 year 0.11765
100 year 0.145147

Flow Frequency Return Periods for Mitigated. POC #3

Return Period Flow(cfs)
2 year 0.36669

5 year 0.484628
10 year 0.569323
25 year 0.684127
50 year 0.775483
100 year 0.871987

Annual Peaks

Annual Peaks for Predeveloped and Mitigated. POC #3
Year Predeveloped Mitigated

Savage T5
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1949 0.036 0.511

1950 0.033 0.298
1951 0.031 0.328
1952 0.026 0.365
1953 0.027 0.307
1954 0.028 0.380
1955 0.022 0.264
1956 0.084 0.505
1957 0.025 0.337
1958 0.021 0.534
1959 0.019 0.288
1960 0.018 0.333
1961 0.055 0.477
1962 0.022 0.261
1963 0.023 0.323
1964 0.030 0.284
1965 0.044 0.422
1966 0.027 0.322
1967 0.020 0.370
1968 0.037 0.525
1969 0.027 0.648
1970 0.295 0.867
1971 0.020 0.338
1972 0.030 0.331
1973 0.025 0.333
1974 0.061 0.375
1975 0.027 0.233
1976 0.030 0.298
1977 0.004 0.211
1978 0.043 0.375
1979 0.036 0.530
1980 0.032 0.288
1981 0.059 0.429
1982 0.047 0.432
1983 0.092 0.471
1984 0.022 0.274
1985 0.026 0.309
1986 0.018 0.369
1987 0.041 0.348
1988 0.019 0.437
1989 0.013 0.373
1990 0.019 0.336
1991 0.021 0.332
1992 0.019 0.296
1993 0.021 0.416
1994 0.037 0.280
1995 0.027 0.489
1996 0.059 0.644
1997 0.094 0.599
1998 0.041 0.479
1999 0.034 0.264
2000 0.013 0.251
2001 0.007 0.224
2002 0.076 0.493
2003 0.035 0.291
2004 0.015 0.366
2005 0.016 0.327
2006 0.027 0.441
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2007 0.024 0.346
2008 0.022 0.809
2009 0.045 0.784

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #3

Rank Predeveloped Mitigated
1 0.2952 0.8671
2 0.0940 0.8094
3 0.0918 0.7838
4 0.0836 0.6481
5 0.0760 0.6440
6 0.0613 0.5991
7 0.0594 0.5337
8 0.0585 0.5300
9 0.0551 0.5253
10 0.0474 0.5112
11 0.0454 0.5045
12 0.0438 0.4928
13 0.0428 0.4891
14 0.0413 0.4785
15 0.0412 0.4772
16 0.0372 0.4708
17 0.0369 0.4413
18 0.0364 0.4371
19 0.0362 0.4323
20 0.0354 0.4289
21 0.0341 0.4225
22 0.0327 0.4165
23 0.0315 0.3796
24 0.0313 0.3754
25 0.0305 0.3749
26 0.0298 0.3730
27 0.0297 0.3701
28 0.0277 0.3691
29 0.0274 0.3659
30 0.0271 0.3646
31 0.0269 0.3480
32 0.0269 0.3465
33 0.0269 0.3384
34 0.0265 0.3369
35 0.0262 0.3360
36 0.0259 0.3328
37 0.0253 0.3326
38 0.0252 0.3316
39 0.0240 0.3309
40 0.0234 0.3281
41 0.0223 0.3273
42 0.0221 0.3228
43 0.0220 0.3217
44 0.0216 0.3094
45 0.0213 0.3066
46 0.0212 0.2979
47 0.0206 0.2978
48 0.0202 0.2963
49 0.0202 0.2913
50 0.0192 0.2884
51 0.0190 0.2880
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Savage T5

0.0188
0.0188
0.0182
0.0176
0.0159
0.0146
0.0133
0.0129
0.0070
0.0039

0.2842
0.2795
0.2744
0.2644
0.2638
0.2608
0.2509
0.2329
0.2241
0.2108
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Duration Flows

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0023 245971 291743 118 Fail
0.0024 237630 286396 120 Fail
0.0025 229716 281477 122 Fail
0.0026 222016 276557 124 Fail
0.0027 214744 272066 126 Fail
0.0029 207985 267788 128 Fail
0.0030 201504 263724 130 Fail
0.0031 195301 259874 133 Fail
0.0032 189312 256238 135 Fail
0.0033 183623 252602 137 Fail
0.0035 178297 249180 139 Fail
0.0036 173057 245971 142 Fail
0.0037 168009 242763 144 Fail
0.0038 163090 239768 147 Fail
0.0039 158363 236988 149 Fail
0.0041 153850 234207 152 Fail
0.0042 149572 231427 154 Fail
0.0043 145444 228860 157 Fail
0.0044 141530 226080 159 Fail
0.0045 137701 223