COMMISSION AGENDA

DATE:

January 13, 2021

TO:

Port Commission

FROM:

Eric D. Johnson, Executive Director

Item No:

10C

Meeting:

1/21/21

Sponsor: Jason Jordan, Director, Environmental and Planning Services
Project Manager: Rob Healy, Environmental Senior Project Manager
SUBJECT:

A.

Parcel 15 – Agreed Order for Cleanup Implementation, Grant Agreement, and
Project Authorization

ACTIONS REQUESTED
As referenced in Resolution No. 2020-11-PT, Exhibit A, Delegation of Authority Master Policy,
Paragraph IV.A.(1), states entering into an ILA with another public agency requires
authorization from Port Commission.
As referenced in Resolution No. 2020-11-PT, Exhibit A, Delegation of Authority Master Policy,
Paragraph IV.B.(2), states project costs exceeding $300,000 require approval from Port
Commission.
1. Request authorization to enter in an Agreed Order (AO) with Washington State
Department of Ecology (Ecology) to implement the cleanup at Parcel 15.
2. Request authorization to enter into a grant agreement with the Washington State
Department of Ecology (Ecology) for $1,000,000 to implement cleanup at Parcel 15.
3. Request project authorization in the amount $50,000 for a total authorized amount of
$50,000, to initiate remedial design for cleanup at Parcel 15.

B.

SYNOPSIS
The Parcel 15 (Portac) Cleanup Investigation Project is nearly complete. The draft Cleanup
Action Plan, identifying the Port and Ecology’s preferred remedy has been approved, subject
to public review. The Agreed Order to implement the cleanup action plan has been drafted
and will be signed by the Port’s Executive Director subject to Commission’s authorization. The
Port’s remedial action grant application from the 2019-2021 biennium received supplemental
funding. Subject to Commission authorization, a grant agreement will be executed once the
final Agreement is provided by Ecology. Lastly, staff are requesting $50,000 in project
authorization to procure the services of an engineering consultant firm and initiate design of
the cleanup.
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C.

BACKGROUND
The Site (Port property Parcel 15) is owned by the Port and was leased by Portac (a subsidiary
of Mitsui), and operated as a log yard and sawmill from 1974 to 2009. Historically, the northern
and eastern portions of the Site include the former Log Yard area with an environmental cap
covering metals-containing slag present in soil. The rest of the Site included the former
Sawmill area. In June 2013, Ecology issued notice letters to Portac and the Port identifying
each entity as a potentially liable party (PLP) under MTCA (Model Toxics Control Act) for
contamination at the site.
An Executive Authorization was approved in January 2014 to support settlement negotiations
with Portac, conduct additional investigational studies to support those negotiations, and
negotiate an AO with Ecology, the Port, and Portac. Settlement negotiations with Portac were
unsuccessful, largely due to the uncertainty around what Ecology would require for the
cleanup action. Additional project authorization to complete a Remedial Investigation and
Feasibility Study and identify the preferred remedy was approved by Port Commission in
December 2015. In April 2016, following Commission’s March 2016 approval and the public
notice period, the Port and Portac jointly entered into an Agreed Order with Ecology to
complete a Remedial Investigation and Feasibility Study.
By May 2018, the Port and Portac completed the requirements of the Agreed Order and Portac
settled with the Port, whereby Portac paid the Port a lump sum of $8,600,000 and the Port
agreed to undertake all responsibility for further environmental investigation, cleanup, and
remedial action at the Site. In July 2018, the Port amended the Agreed Order with Ecology to
remove Portac from the order, while adding as deliverables an amendment to the Feasibility
Study and a draft Cleanup Action Plan. Since then Port staff have been working with Ecology
to complete the remaining requirements of the Agree Order.
In February 2019 Ecology approved the Feasibility Study Amendment. On July 6, 2020, the
Port received notification that our Oversight Remediation Action Grant application for the
2019-2021 biennium received supplemental funding. Staff provided the information requested
by Ecology and are awaiting a draft of the grant agreement. On July 9, 2020, Ecology
approved the draft Cleanup Action Plan, which describes the preferred remedy.
The remedy will be implemented as two separate cleanup projects. The first will include
design, permitting, and construction of a permeable reactive barrier and storm drain
improvements. Contingent remedy components, consisting of additional storm drain
improvements and perched groundwater treatment may be implemented based on future
performance groundwater monitoring results. The second cleanup project consists of
construction of a low-permeability cap that would be implemented at some point in the future
as part of a major redevelopment action. Compliance monitoring will be conducted throughout
both phases and beyond to ensure that cleanup standards are met.

D.

SUMMARY OF THE AGREED ORDER TO IMPLEMENT THE CLEANUP
The Scope of Work required by this Order includes ongoing compliance monitoring and cap
maintenance, preparation of an engineering design report and supporting plans, construction
of conveyance system improvements and a permeable reactive barrier, and contingent
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construction of conveyance system improvements and a perched zone treatment system. The
Phase 2 cleanup work presented in the cleanup action plan for the Site will be implemented
under a separate future Agreed Order Amendment or Consent Decree.
E.

SUMMARY OF THE GRANT AGREEMENT
The Port has previously received $500,000 in project grant funding from Ecology for work
completed under the Parcel 15 (Portac) Cleanup Investigation Project. This second remedial
action grant awards $1,000,000 in additional project funding. Grant funds must be matched
by the Port at 100%. Approximately $27,000 in past costs are eligible for reimbursement.
Remaining grant funds will be applied to future work.

F.

PROJECT DETAILS
The scope of the Investigation Project included completing a Remedial Investigation,
Feasibility Study, and draft Cleanup Action Plan. Project closeout will be completed following
Commission’s authorization of the action items in this request and fulfillment of the Ecology’s
public review requirement.
Scope of This Cleanup Project:


Develop an engineering design report, including supporting plans – Compliance
Monitoring and Contingency Response Plan (CMCRP), Contaminated Media
Management Plan (CMMP), and an Operational Monitoring and Maintenance Plan
(OMMP) for the existing cap.



Design and permitting.



Construction of the permeable reactive barrier and storm drain improvements.



Development of a Completion Report.



Contingent remedy components will be evaluated during design but will not be
constructed under this project.

Scope of Work for This Request:


Procurement of environmental engineering design services



Initiate design of the cleanup to refine the Feasibility Study cleanup cost estimate

Schedule
Procurement of an engineering design firm will begin immediately, pending this Commission
authorization. Design will begin following Ecology’s public comment period and subsequent
execution of the Agreed Order for cleanup implementation. The engineering project manager
will return to Commission for additional authorization with an updated cost estimate in Q1 of
2021. A draft engineering design report is due to Ecology in November 2021.
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G.

FINANCIAL SUMMARY
Estimated Cost of Investigation Project (almost complete)
The project authorization to complete the current Agreed Order work is $1,563,000, tracked
under MIDs 099597 and 101280.01. Work to date was accomplished in two phases, with the
first completed through a cost-sharing agreement with Portac with project authorization of
$1,330,000. This represented the combined contribution from both the Port and Portac for the
joint consultant subject to a cost share of 61% Portac to 39% Port, as well as the Port’s staff
and legal costs. Phase 1 costs to the Port were $658,318.95 (includes staff, legal, and
consulting costs) and Portac paid $658,431 (includes only consulting costs).
The second phase of the project tracked under MID 101280.01 included the remaining
balance from Phase 1 and the additional authorization of $230,000. Through December 2020
and MID 101280.01 costs total $235,950.65, for a combined project cost of $1,552,700.60.
Final costs to complete the Parcel 15 (Portac) Cleanup Investigation Project are expected to
be within the current budget. Project costs will be tallied after December for future reporting
of total project costs, to be combined with cleanup implementation costs going forward.
Estimated Cost for Cleanup Implementation
The total estimated cost of the cleanup implementation at Parcel 15 is $2,290,000. This
represents a Feasibility Study level cost estimate of -30/+50% accuracy. This estimate will be
refined as design of the project is initiated. Future costs for implementing the cleanup on
Parcel 15 will be tracked separately from the previous investigation work, as this body of work
will be managed as a public works project.
Estimated Cost for This Request
The requested additional authorization for the cleanup phase of the project is $50,000. The
total estimated cost this public works project is $2,290,000. When design level estimates for
the project are available, staff will return to Commission for additional project authorization.
The total project cost including investigation and cleanup is estimated at $3,853,000.
Cost Details

Item
AO Investigation (RI/FS/DCAP)
Cleanup Implementation
PROJECT TOTAL

This Request
$0
$50,000
$50,000

Total Previous
Requests
$1,563,000
$0
$1,563,000

Total Request
$1,563,000
$50,000
$1,613,000

Total Project Cost Cost to Date Remaining Cost
$1,563,000 $1,552,701
$2,290,000
$0
$3,853,000 $1,552,701

Notes:
Portac Settlement = $8,600,000
Ecology Remedial Action Grant Reimbursements = $500,000
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Source of Funds
The current Capital Investment Plan (CIP) allocates $2,290,000 for this project. Future
cleanup costs are estimates based on the identified preferred remedy in the Cleanup Action
Plan. This estimate may be revised as design of the cleanup is initiated.
Financial Impact
The Portac $8.6M settlement received in April 2018 was recorded as an environmental liability
that did not impact the Port’s Profit and Loss statement. The settlement will fund this project
and no expense will be recognized for this work.
The grant will be recorded as non-operating income when reimbursement is requested.
H.

ECONOMIC INVESTMENT/JOB CREATION
Future remediation will facilitate property redevelopment and return to productive use.
Employment opportunities will arise during remediation, construction of future improvements
and long-term leasing of the property.

I.

ALTERNATIVES CONSIDERED AND THEIR IMPLICATIONS
Alternative 1) Do nothing, thereby triggering an enforcement order from Ecology.
Alternative 2) This request.
Alternative 2 is the recommended course.

J.

ENVIRONMENTAL IMPACTS/REVIEW
Permitting: Future remedial action activities may require permits with the USACE. This will
be determined during design through coordination with a Port permitting manager.
Remediation: This is a remediation project.
Water Quality: Any modifications to stormwater infrastructure will be closely coordinated with
a water quality manager during design.
Air Quality: Not Applicable.
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K.

PREVIOUS ACTIONS OR BRIEFINGS
Date

Action

January 21, 2014
December 2, 2015
August 13, 2015
December 17, 2015
March 15, 2018
July 26, 2018

Executive Authorization for Portac Cleanup
Investigation
Executive Authorization for Portac Cleanup
Investigation
Commission Authorization for Cost-Sharing
Agreement
Commission Authorization for AO and Cleanup
Investigation
Commission Authorization for settlement
agreement with Portac
Commission Authorization to amend the
Cleanup Investigation AO and additional project
authorization

TOTAL

L.

$150,000
$25,000
$0
$1,158,000
$0
$230,000
$1,563,000

ATTACHMENTS TO THIS REQUEST



M.

Amount

Agreed Order to Implement Cleanup
Computer slide presentation

NEXT STEPS
Following a public comment period on the cleanup action plan, Ecology will sign and execute
the Agreed Order to implement the cleanup. Following this, Port staff will initiate design of the
cleanup.

Port of Tacoma – Environmental and Planning Services

Item No.: 10C Attachment
Meeting Date: Jan. 21, 2021

67$7(2):$6+,1*721
'(3$570(172)(&2/2*<

,QWKH0DWWHURI5HPHGLDO$FWLRQE\
$*5(('25'(5



3RUWRI7DFRPD
1R'(



72






5RE+HDO\
6HQLRU0DQDJHU(QYLURQPHQWDO3URJUDPV
3RUWRI7DFRPD
6LWFXP3OD]D
7DFRPD:DVKLQJWRQ

7$%/(2)&217(176

,
,1752'8&7,21
,,
-85,6',&7,21
,,, 3$57,(6%281'
,9 '(),1,7,216
9 ),1',1*62))$&7
9, (&2/2*<'(7(50,1$7,216
9,, :25.72%(3(5)250('
9,,, 7(506$1'&21',7,216
$ 3D\PHQWRI5HPHGLDO$FWLRQ&RVWV
% 'HVLJQDWHG3URMHFW&RRUGLQDWRUV
& 3HUIRUPDQFH
' $FFHVV
( 6DPSOLQJ'DWD6XEPLWWDODQG$YDLODELOLW\
) 3XEOLF3DUWLFLSDWLRQ
* 5HWHQWLRQRI5HFRUGV
+ 5HVROXWLRQRI'LVSXWHV
, ([WHQVLRQRI6FKHGXOH
- $PHQGPHQWRI2UGHU
. (QGDQJHUPHQW
/ 5HVHUYDWLRQRI5LJKWV
0 7UDQVIHURI,QWHUHVWLQ3URSHUW\
1 &RPSOLDQFHZLWK$SSOLFDEOH/DZV
2 3HULRGLF5HYLHZ
3 ,QGHPQLILFDWLRQ
,; 6$7,6)$&7,212)25'(5
; (1)25&(0(17


(;+,%,7$ 
6LWH/RFDWLRQ'LDJUDP

(;+,%,7% 
5HPHGLDO$FWLRQ/RFDWLRQ0DS

(;+,%,7& 
6FKHGXOHDQG'HOLYHUDEOHV

(;+,%,7' 
&OHDQXS$FWLRQ3ODQ

$JUHHG2UGHU1R'(
3DJHRI




,




,1752'8&7,21

7KHPXWXDOREMHFWLYHRIWKH6WDWHRI:DVKLQJWRQ'HSDUWPHQWRI(FRORJ\ (FRORJ\ DQG

3RUW RI 7DFRPD XQGHUWKLV $JUHHG2UGHU 2UGHU  LVWR SURYLGH IRUUHPHGLDO DFWLRQDW D IDFLOLW\
ZKHUHWKHUHKDVEHHQDUHOHDVHRUWKUHDWHQHGUHOHDVHRIKD]DUGRXVVXEVWDQFHV7KLV2UGHUUHTXLUHV
3RUWRI7DFRPDWRLPSOHPHQWDFOHDQXSDFWLRQSODQ(FRORJ\EHOLHYHVWKHDFWLRQVUHTXLUHGE\WKLV
2UGHUDUHLQWKHSXEOLFLQWHUHVW
,,


-85,6',&7,21

7KLV $JUHHG 2UGHU LV LVVXHG SXUVXDQW WR WKH 0RGHO 7R[LFV &RQWURO $FW 07&$ 

5&:'  
,,,


3$57,(6%281'

7KLV $JUHHG 2UGHU VKDOO DSSO\ WR DQG EH ELQGLQJ XSRQ WKH 3DUWLHV WR WKLV 2UGHU WKHLU

VXFFHVVRUVDQGDVVLJQV7KHXQGHUVLJQHGUHSUHVHQWDWLYHRIHDFKSDUW\KHUHE\FHUWLILHVWKDWKHRU
VKHLVIXOO\DXWKRUL]HGWRHQWHULQWRWKLV2UGHUDQGWRH[HFXWHDQGOHJDOO\ELQGVXFKSDUW\WRFRPSO\
ZLWK WKLV 2UGHU 3RUW RI 7DFRPD DJUHHV WR XQGHUWDNH DOO DFWLRQV UHTXLUHG E\ WKH WHUPV DQG
FRQGLWLRQVRIWKLV2UGHU1RFKDQJHLQRZQHUVKLSRUFRUSRUDWHVWDWXVVKDOODOWHU3RUWRI7DFRPD¶V
UHVSRQVLELOLW\XQGHUWKLV2UGHU3RUWRI7DFRPDVKDOOSURYLGHDFRS\RIWKLV2UGHUWRDOODJHQWV
FRQWUDFWRUVDQGVXEFRQWUDFWRUVUHWDLQHGWRSHUIRUPZRUNUHTXLUHGE\WKLV2UGHUDQGVKDOOHQVXUH
WKDWDOOZRUNXQGHUWDNHQE\VXFKDJHQWVFRQWUDFWRUVDQGVXEFRQWUDFWRUVFRPSOLHVZLWKWKLV2UGHU
,9


'(),1,7,216

8QOHVV RWKHUZLVH VSHFLILHG KHUHLQ WKH GHILQLWLRQV VHW IRUWK LQ 5&:' DQG

:$&VKDOOFRQWUROWKHPHDQLQJVRIWKHWHUPVLQWKLV2UGHU
$

6LWH 7KH 6LWH LV UHIHUUHG WR DV 3RUWDF 6LWH 7KH 6LWH FRQVWLWXWHV D IDFLOLW\ XQGHU

5&:'  7KH6LWHLVGHILQHGE\ZKHUHDKD]DUGRXVVXEVWDQFHRWKHUWKDQDFRQVXPHU
SURGXFWLQFRQVXPHUXVHKDVEHHQGHSRVLWHGVWRUHGGLVSRVHGRIRUSODFHGRURWKHUZLVHFRPHWR
EHORFDWHG%DVHGXSRQIDFWRUVFXUUHQWO\NQRZQWR(FRORJ\WKH6LWHLVJHQHUDOO\ORFDWHGDW
65  ( )URQWDJH 5G 7DFRPD :$  DV VKRZQ RQ WKH 6LWH /RFDWLRQ 'LDJUDP
([KLELW$ 


$JUHHG2UGHU1R'(
3DJHRI

%





3DUWLHV 5HIHUV WR WKH 6WDWH RI :DVKLQJWRQ 'HSDUWPHQW RI (FRORJ\ DQG 3RUW RI

7DFRPD
&

3RWHQWLDOO\/LDEOH3HUVRQV 3/3 V 5HIHUVWR3RUWRI7DFRPD

'

6XEMHFW3/3 V 5HIHUVWR3/3 V VXEMHFWWRWKLV2UGHU3RUWRI7DFRPD

(

$JUHHG2UGHURU2UGHU5HIHUVWRWKLV2UGHUDQGHDFKRIWKHH[KLELWVWRWKLV2UGHU

$OOH[KLELWVDUHLQWHJUDODQGHQIRUFHDEOHSDUWVRIWKLV2UGHU
9

),1',1*62))$&7

(FRORJ\PDNHVWKHIROORZLQJILQGLQJVRIIDFWZLWKRXWDQ\H[SUHVVRULPSOLHGDGPLVVLRQV
RIVXFKIDFWVE\3RUWRI7DFRPD
$

7KH 6LWH FRQVLVWV RI D DFUH SDYHG IRUPHU ORJ \DUG DQG DQ DGMDFHQW IRUPHU

VDZPLOODUHDDGMRLQLQJ:DSDWR&UHHNLQWKH&RPPHQFHPHQW%D\WLGHIODWVDUHD$WWKHIRUPHU
ORJ \DUG VODJ IURP WKH IRUPHU $VDUFR VPHOWHU ZDV XVHG DV EDOODVW WR IRUP URDG EHGV  $Q
LQYHVWLJDWLRQRIWKHIRUPHUORJ\DUGFRQGXFWHGE\WKH6WDWHRI:DVKLQJWRQXQGHUDXWKRULW\RI5&:
LQWKHHDUO\VVKRZHGWKDWEDUNVODJVXUILFLDOILOOPDWHULDOVZHUHUHOHDVLQJFKHPLFDOVWKDW
ZHUHPLJUDWLQJLQWRVXUIDFHZDWHUV7KHSULQFLSDOFRQWDPLQDQWVPLJUDWLQJIURPEDOODVWPDWHULDOV
ZHUHKHDY\PHWDOVLQFOXGLQJ$UVHQLF&RSSHU/HDGDQG=LQF$QDO\VLVRIVRLOVDQGEDOODVW
PDWHULDOVLQGLFDWHGWKHSUHVHQFHDWWKDWWLPHRIWKHVHFRQWDPLQDQWVDWFRQFHQWUDWLRQVWKDWZRXOG
H[FHHGFXUUHQW07&$FOHDQXSOHYHOV3RUWDF,QFDQGRULWVSUHGHFHVVRU V LQLQWHUHVWRSHUDWHG
WKHIRUPHUORJ\DUGDQGVDZPLOODWWKH6LWHGXULQJWKHWLPHRIWKHUHOHDVH7KH3RUWRI7DFRPD
RZQHGWKH6LWHGXULQJWKHWLPHRIWKHUHOHDVHDQGKDVPDLQWDLQHGRZQHUVKLS
%

3XUVXDQWWRD2UGHURQ&RQVHQWXQGHU5&:WKH3/3VDJUHHGWRFDS

WKHIRUPHUORJ\DUGWRDEDWHPHWDOVFRQWDPLQDWLRQRIVXUIDFHZDWHUUXQRIIWR:DSDWR&UHHNDQG
%ODLU:DWHUZD\
&

$OWKRXJK WKH SULPDU\ SXUSRVH IRU FDSSLQJ WKH IRUPHU ORJ \DUG ZDV WR PLWLJDWH

VXUIDFHZDWHUPHWDOVFRQWDPLQDWLRQWKHDFWLRQZDVDOVRH[SHFWHGWRSURWHFWDJDLQVWJURXQGZDWHU
FRQWDPLQDWLRQE\SUHYHQWLQJVXUIDFHZDWHULQILOWUDWLRQDQGDVVRFLDWHGPRELOL]DWLRQRIPHWDOV6LWH


$JUHHG2UGHU1R'(
3DJHRI






JURXQGZDWHULVK\GUDXOLFDOO\FRQQHFWHGZLWKDQGIORZVLQWR:DSDWR&UHHN:DSDWR&UHHNLQ
WXUQIORZVLQWRWKH%ODLU:DWHUZD\RI&RPPHQFHPHQW%D\LQ3XJHW6RXQG
'

,Q DGGLWLRQ WR FDSSLQJ WKH IRUPHU ORJ \DUG WKH 3/3V DOVR DJUHHG WR FRQGXFW

JURXQGZDWHU PRQLWRULQJ WZLFH D \HDU IRU WKUHH \HDUV DIWHU SDYLQJ WR YHULI\ WKDW PHWDOV
FRQFHQWUDWLRQVLQWKHJURXQGZDWHUGLGQRWZRUVHQDVDUHVXOWRIFDSSLQJ$UHSRUWSUHSDUHGE\
+DUW&URZVHUIRUWKH3RUWRI7DFRPDLQ-XQHHQWLWOHG³)LQDO5HSRUW*URXQGZDWHU4XDOLW\
0RQLWRULQJ3URJUDP3RUWDF/RJ6RUW<DUG5HPHGLDWLRQ7DFRPD:DVKLQJWRQ´LQGLFDWHGOHYHOV
RI DUVHQLF LQ JURXQGZDWHU GLG QRW LQFUHDVH DV D UHVXOW RI FDSSLQJ  +RZHYHU JURXQGZDWHU
FRQFHQWUDWLRQVPHDVXUHGDWWKDWWLPHH[FHHGHGFXUUHQW07&$FOHDQXSOHYHOVDWDVWDQGDUGSRLQW
RIFRPSOLDQFH7KXVWKHJURXQGZDWHUPRQLWRULQJGDWDVKRZHGWKDWKD]DUGRXVVXEVWDQFHV
KDG EHHQ UHOHDVHG WR JURXQGZDWHU DW FRQFHQWUDWLRQV LQ H[FHVV RI FXUUHQW 07&$ JURXQGZDWHU
FOHDQXSOHYHOV
(

$ UHVWULFWLYH HQYLURQPHQWDO  FRYHQDQW LV QRW FXUUHQWO\ LQ SODFH WR HQVXUH WKH

PDLQWHQDQFHRIWKHSDYHPHQWFDSDWWKH6LWH,QDGGLWLRQJURXQGZDWHUPRQLWRULQJXQGHUWKH5&:
 2UGHU RQ &RQVHQW GLG QRW FRQILUP WKDW FXUUHQW 07&$ FOHDQXS OHYHOV ZHUH PHW DW D
FRQGLWLRQDOSRLQWRIFRPSOLDQFHDVZRXOGEHUHTXLUHGXQGHUFXUUHQW07&$UXOHV&XUUHQW07&$
UXOHVUHTXLUHFRQILUPDWLRQDOPRQLWRULQJDQGLQVWLWXWLRQDOFRQWUROV
)

,Q3RUWDF,QFHQWHUHGLQWR(FRORJ\¶V9ROXQWDU\&OHDQXS3URJUDP 9&3 WR

DGGUHVVWKHUHOHDVHRIWR[LFVXEVWDQFHV SHQWDFKORURSKHQROLQWRWKHVRLODQGJURXQGZDWHU ZLWKLQ
WKH IRUPHU VDZPLOODUHD$QXPEHURI (FRORJ\¶V FRQFHUQVUHJDUGLQJWKHIRUPHUVDZPLOO ZHUH
DGGUHVVHGDVDSDUWRIWKLV9&3SURFHVVKRZHYHUWKH:KLWPDQ(QYLURQPHQWDO6FLHQFHV :(6 
UHSRUWHQWLWOHG³/RJ<DUG5DPS'HPROLWLRQ´RI-DQXDU\LQGLFDWHVWKDWFRQWDPLQDWHGVODJ
DQGVRLOVZHUHGHWHFWHGLQWKHDUHDRIWKHUDPSFRQQHFWLQJWKHVDZPLOODUHDWRWKHORJ\DUGDUHD
7KH FRQWDPLQDWHG VODJ DQG VRLOV HQFRXQWHUHG GXULQJ H[FDYDWLRQ ZHUH SURSHUO\ H[FDYDWHG DQG
GLVSRVHGRIEXWVRPHVODJUHPDLQHG7KH:(6*URXQGZDWHU0RQLWRULQJUHSRUWVDOVRLQGLFDWHG
WKHSUHVHQFHRISHQWDFKORURSKHQRODERYHFXUUHQWFOHDQXSVWDQGDUGVLQRQHZHOO$VDUHVXOWRIWKLV


$JUHHG2UGHU1R'(
3DJHRI






LQIRUPDWLRQ(FRORJ\GHWHUPLQHGWKDWWKH6LWHHQFRPSDVVHGWKHIRUPHUORJ\DUGIRUPHUVDZPLOO
DQGDQ\DGMDFHQWDUHDVWKDWPD\EHDIIHFWHGE\FKHPLFDOVRIFRQFHUQUHODWHGWRWKRVHWZRDUHDV
*

,Q3RUWDF,QFDQGWKH3RUWRI7DFRPDHQWHUHGLQWR$JUHHG2UGHU1R'(

WRSHUIRUPD5HPHGLDO,QYHVWLJDWLRQDQG)HDVLELOLW\6WXG\7KDWZRUNZDVFRPSOHWHGDQG
SUHOLPLQDU\DSSURYDOJLYHQE\(FRORJ\RQ0DUFK
+

2Q0DUFK3RUWDF,QFDQGWKH3RUWRI7DFRPDHQWHUHGLQWRD6HWWOHPHQW

$JUHHPHQW DQG )XOO 6LWH 5HOHDVH UHOHDVLQJ 3RUWDF ,QF IURP OLDELOLW\ RI WKH HQYLURQPHQWDO
UHVSRQVLELOLWLHVDWWKH3RUWDFVLWH
,

2Q $XJXVW   DQ DPHQGPHQW WR $JUHHG 2UGHU 1R '(  ZDV VLJQHG

EHWZHHQ(FRORJ\DQGWKH3RUWRI7DFRPDIRUUHPRYDORI3RUWDF,QFDVDUHVSRQVLEOHSDUW\WRWKH
RUGHUDQGWKHDGGLWLRQRIDGUDIW&OHDQXS$FWLRQ3ODQ G&$3 

9,


(&2/2*<'(7(50,1$7,216

(FRORJ\PDNHVWKHIROORZLQJGHWHUPLQDWLRQVZLWKRXWDQ\H[SUHVVRULPSOLHGDGPLVVLRQV

RIVXFKGHWHUPLQDWLRQV DQGXQGHUO\LQJIDFWV E\3RUWRI7DFRPD
$

(DFK 3/3 LV DQ ³RZQHU RU RSHUDWRU´ DV GHILQHG LQ 5&: '   RI D

³IDFLOLW\´DVGHILQHGLQ5&:'  
%

%DVHGXSRQDOOIDFWRUVNQRZQWR(FRORJ\D³UHOHDVH´RU³WKUHDWHQHGUHOHDVH´RI

³KD]DUGRXV VXEVWDQFH V ´ DV GHILQHG LQ 5&:'   DQG   UHVSHFWLYHO\ KDV
RFFXUUHGDWWKH6LWH
&

%DVHGXSRQFUHGLEOHHYLGHQFH(FRORJ\LVVXHGD3/3VWDWXVOHWWHUWR3RUWDF,QF

GDWHG-XQHSXUVXDQWWR5&:'  DQG:$&$IWHU
SURYLGLQJ IRU QRWLFH DQG RSSRUWXQLW\ IRU FRPPHQW UHYLHZLQJ DQ\ FRPPHQWV VXEPLWWHG DQG
FRQFOXGLQJ WKDW FUHGLEOH HYLGHQFH VXSSRUWHG D ILQGLQJ RI SRWHQWLDO OLDELOLW\ (FRORJ\ LVVXHG D
GHWHUPLQDWLRQWKDW3RUWDF,QFLVD3/3XQGHU5&:'DQGQRWLILHG3RUWDF,QFRIWKLV
GHWHUPLQDWLRQE\OHWWHUGDWHG6HSWHPEHU


$JUHHG2UGHU1R'(
3DJHRI

'





%DVHGXSRQFUHGLEOHHYLGHQFH(FRORJ\LVVXHGD3/3VWDWXVOHWWHUWR3RUWRI7DFRPD

GDWHG-XQHSXUVXDQWWR5&:'  DQG:$&$IWHU
SURYLGLQJ IRU QRWLFH DQG RSSRUWXQLW\ IRU FRPPHQW UHYLHZLQJ DQ\ FRPPHQWV VXEPLWWHG DQG
FRQFOXGLQJ WKDW FUHGLEOH HYLGHQFH VXSSRUWHG D ILQGLQJ RI SRWHQWLDO OLDELOLW\ (FRORJ\ LVVXHG D
GHWHUPLQDWLRQWKDW3RUWRI7DFRPDLVD3/3XQGHU5&:'DQGQRWLILHG3RUWRI7DFRPD
RIWKLVGHWHUPLQDWLRQE\OHWWHUGDWHG6HSWHPEHU

9,, :25.72%(3(5)250('


%DVHGRQWKH)LQGLQJVRI)DFWDQG(FRORJ\'HWHUPLQDWLRQVLWLVKHUHE\RUGHUHGWKDW3RUW

RI7DFRPDWDNHWKHIROORZLQJUHPHGLDODFWLRQVDWWKH6LWHDQGWKDWWKHVHUHPHGLDODFWLRQVPXVWEH
FRQGXFWHGLQDFFRUGDQFHZLWK:$&XQOHVVRWKHUZLVHVSHFLILFDOO\SURYLGHGIRUKHUHLQ
$

7KH6FRSHRI:RUNUHTXLUHGE\WKLV2UGHUFRQVLVWVRIWKHIROORZLQJWDVNVDQGLVWR

EH FRQVLVWHQW ZLWK WKH 3KDVH  &OHDQXS ZRUN SUHVHQWHG LQ WKH ILQDOL]HG &OHDQXS $FWLRQ 3ODQ
([KLELW' IRUWKH6LWHDQGLQDFFRUGDQFHZLWKWKH6FKHGXOH ([KLELW& 
21*2,1*&RPSOLDQFH0RQLWRULQJLPSOHPHQWPRQLWRULQJRIVLWHJURXQGZDWHUDW
WKH 3RLQW RI &RPSOLDQFH :HOO LQ WKH 6DZPLOO $UHD DQG &RQGLWLRQDO 3RLQW RI
&RPSOLDQFH:HOOVLQWKH/RJ<DUG$UHDDVGHVFULEHGLQWKH&OHDQXS$FWLRQ3ODQDQG
RWKHUPRQLWRUZHOOVRQVLWHLQDFFRUGDQFHZLWKWKH&RPSOLDQFH0RQLWRULQJ3ODQDQG
&RQWLQJHQF\5HVSRQVH3ODQWREHSUHSDUHGXQGHUWKH6FRSHRI:RUNIRUWKLV$JUHHG
2UGHU
&DS0DLQWHQDQFHSHULRGLFLQVSHFWLRQDQGPDLQWHQDQFHRIWKHFXUUHQW/RJ<DUGFDS
WROLPLWVWRUPZDWHULQILOWUDWLRQ
<($53UHSDUDWLRQRIDQ(QJLQHHULQJ'HVLJQ5HSRUW&RPSOLDQFH0RQLWRULQJ3ODQ
DQG &RQWLQJHQF\ 5HVSRQVH 3ODQ WKDW GHVFULEH WKH PHWKRGV E\ ZKLFK WKH UHPHGLDO
DFWLRQVUHTXLUHGE\WKH&$3ZLOOEHLPSOHPHQWHG



$JUHHG2UGHU1R'(
3DJHRI






<($5  &RQYH\DQFH 6\VWHP ,PSURYHPHQWV LQFOXGLQJ UHPRYDO RI VLJQLILFDQW
DFFXPXODWHGGHEULVLQWKHVLWHVWRUPZDWHUV\VWHPWKDWGLVFKDUJHVDWRXWIDOOV2)DQG
2)DQGLQVWDOODWLRQRIWLGHJDWHVDWRXWIDOOV2)DQG2)
<($5&RQYH\DQFH6\VWHP,PSURYHPHQWVIRURXWIDOOV2)DQG2)UHPRYDORI
WKHVSLOOFRQWDLQPHQWYDXOWVDQGVOLSOLQLQJWKHFRQYH\DQFHSLSHV RURWKHUWUHQFKOHVV
SLSH UHSDLU  EHWZHHQ :DSDWR &UHHN DQG WKH UHPRYHG YDXOWV $ VHFWLRQ RI SLSH RU
VWRUPZDWHUYDXOWZLOOEHLQVWDOOHGLQSODFHRIHDFKRIWKHH[LVWLQJYDXOWV
<($53HUPHDEOH5HDFWLYH%DUULHUFRQVWUXFWD3HUPHDEOH5HDFWLYH%DUULHU 35% 
SDUDOOHOWR:DSDWR&UHHNDORQJWKHZHVWHUQPRVWERXQGDU\RIWKH/RJ<DUGFDSDQG
DORQJ D SRUWLRQ RI WKH QRUWKZHVWHUQ ERXQGDU\ 7KH 35% ZLOO H[WHQG WR EHORZ WKH
VWUHDPEHG RI :DSDWR &UHHN DQG ZLOO EH H[SHFWHG WR NH\ LQWR WKH XQGHUO\LQJ ORZ
SHUPHDELOLW\VLOWV,WZLOOEHEDFNILOOHGZLWKUHDFWLYHPHGLDWRWUHDWGLVVROYHGDUVHQLFLQ
WKH JURXQGZDWHU SDVVLQJ WKURXJK WKH 35% $ ORZSHUPHDELOLW\ PDWHULDO WR LQKLELW
VXUIDFH ZDWHU LQILOWUDWLRQ DQG SURYLGH VWUXFWXUDO VWUHQJWK ZRXOG EH SODFHG DWRS WKH
UHDFWLYHPHGLDWRUHVWRUHWKHJUDGHWRSUHH[FDYDWLRQFRQGLWLRQV7KH35%SHUIRUPDQFH
ZLOO EH PRQLWRUHG DQG HYDOXDWHG WR GHWHUPLQH HIIHFWLYHQHVV DQG WKH UHDFWLYH PHGLD
UHSOHQLVKPHQWVFKHGXOH0RQLWRULQJZHOOVZLOOEHLQVWDOOHGZLWKLQDQGGRZQJUDGLHQWRI
WKH35%GXULQJLWVFRQVWUXFWLRQDQGZLOOEHXVHGWRDVVHVVWKHHIIHFWLYHQHVVRIWKH35%
<($5&RQWLQJHQW3HUFKHG=RQH*URXQGZDWHU7UHDWPHQWWKLVFRQWLQJHQWHOHPHQW
RI WKH UHPHG\ ZRXOG EH LPSOHPHQWHG EDVHG RQ D WUHQG DQDO\VLV RI ZDWHU TXDOLW\
FRQGLWLRQV LQ UHVSRQVH WR WKH SUHYLRXVO\ LPSOHPHQWHG UHPHG\ FRPSRQHQWV 7KLV
FRPSRQHQWRIWKHUHPHG\ZRXOGEHLPSOHPHQWHGLIZDWHUTXDOLW\FRQFHQWUDWLRQVDUH
PHDVXUHGDVDVXVWDLQHGIODWRULQFUHDVLQJWUHQGLQJURXQGZDWHUPHDVXUHGLQZHOOVRQ
WKH VLWH 7KLV HOHPHQW LQFOXGHV FROOHFWLQJ SHUFKHG ZDWHU ZLWK D )UHQFK 'UDLQ W\SH
V\VWHP7KHFROOHFWHGSHUFKHGZDWHUZRXOGEHWUHDWHGLQVLWXLQYDXOWVWKDWLQILOWUDWH
GRZQZDUG LQWR D PRUH SHUPHDEOH OD\HU 2YHUIORZ IURP WKH YDXOWV ZRXOG IORZ WR D
WUHQFKLQWKH6DZPLOO$UHDZKHUHLWZRXOGEHWUHDWHGLQVLWXDQGLQILOWUDWHG7UHDWPHQW


$JUHHG2UGHU1R'(
3DJHRI






ZRXOGEHSURYLGHGE\DUHDFWLYHPHGLDWRPHHWFOHDQXSOHYHOVDWDGHVLJQDWHG3RLQWRI
&RPSOLDQFH
<($5&RQWLQJHQW$GGLWLRQDO&RQYH\DQFH6\VWHP,PSURYHPHQWVWKLVFRQWLQJHQW
HOHPHQW RI WKH UHPHG\ ZRXOG EH LPSOHPHQWHG LI EDVH IORZ GLVFKDUJHV IURP WKH
FRQYH\DQFH V\VWHP ZLWK FRQWLQXLQJ DUVHQLF FRQFHQWUDWLRQV DERYH WKH &8/V 7KLV
HOHPHQWLQFOXGHVDGGLWLRQDOVHFWLRQVRIVWRUPZDWHUFRQYH\DQFHSLSHVEHLQJVOLSOLQHG
RUVHDOHGYLDRWKHUWUHQFKOHVVSLSHWHFKQRORJLHVXSVWUHDPRIWKHUHPRYHGYDXOWV
7KH 3KDVH  &OHDQXS ZRUN SUHVHQWHG LQ WKH ILQDOL]HG &OHDQXS $FWLRQ 3ODQ IRU WKH 6LWH ZKLFK
LQFOXGHV FRQVWUXFWLRQ RI D IXWXUH ORZSHUPHDELOLW\ FDS ZLOO EH LPSOHPHQWHG XQGHU D VHSDUDWH
IXWXUH$2$PHQGPHQWRU&RQVHQW'HFUHH7KH3KDVH&OHDQXSZRUNZLOOEHLPSOHPHQWHGDV
SDUWRIIXWXUHGHYHORSPHQWRIWKHVLWH
%

,I6XEMHFW3/3 V OHDUQVRIDVLJQLILFDQWFKDQJHLQFRQGLWLRQVDWWKH6LWHLQFOXGLQJ

EXWQRWOLPLWHGWRDVWDWLVWLFDOO\VLJQLILFDQWLQFUHDVHLQFRQWDPLQDQWDQGRUFKHPLFDOFRQFHQWUDWLRQV
LQVRLOJURXQGZDWHUVXUIDFHZDWHUDLUDQGRUVHGLPHQWV6XEMHFW3/3 V ZLWKLQVHYHQ  GD\V
RIOHDUQLQJRIWKHFKDQJHLQFRQGLWLRQVKDOOQRWLI\(FRORJ\LQZULWLQJRIVDLGFKDQJHDQGSURYLGH
(FRORJ\ZLWKDQ\UHSRUWVRUUHFRUGV LQFOXGLQJODERUDWRU\DQDO\VHVVDPSOLQJUHVXOWV UHODWLQJWR
WKHFKDQJHLQFRQGLWLRQV
&

3RUW RI 7DFRPD VKDOO VXEPLW WR (FRORJ\ ZULWWHQ DQQXDO 3URJUHVV 5HSRUWV WKDW

GHVFULEHWKHDFWLRQVWDNHQGXULQJWKHSUHYLRXV\HDUWRLPSOHPHQWWKHUHTXLUHPHQWVRIWKLV2UGHU
$OO3URJUHVV5HSRUWVVKDOOEHVXEPLWWHGZLWKLQWKLUW\  GD\VRIWKHDQQLYHUVDU\GDWHRIWKHHQWU\
RIWKLV2UGHU8QOHVVRWKHUZLVHVSHFLILHGE\(FRORJ\3URJUHVV5HSRUWVDQGDQ\RWKHUGRFXPHQWV
VXEPLWWHG SXUVXDQW WR WKLV 2UGHU VKDOO EH VHQW E\ HPDLO WR (FRORJ\¶V SURMHFW FRRUGLQDWRU 7KH
3URJUHVV5HSRUWVVKDOOLQFOXGHWKHIROORZLQJ
 $OLVWRIRQVLWHDFWLYLWLHVWKDWKDYHWDNHQSODFHGXULQJWKHTXDUWHU
 'HWDLOHG GHVFULSWLRQ RI DQ\ GHYLDWLRQV IURP UHTXLUHG WDVNV QRW RWKHUZLVH
GRFXPHQWHGLQSURMHFWSODQVRUDPHQGPHQWUHTXHVWV


$JUHHG2UGHU1R'(
3DJHRI






 'HVFULSWLRQ RI DOO GHYLDWLRQV IURP WKH 6FRSH RI :RUN DQG 6FKHGXOH GXULQJ WKH
FXUUHQW\HDUDQGDQ\SODQQHGGHYLDWLRQVLQWKHXSFRPLQJ\HDU
 )RU DQ\ GHYLDWLRQV LQ VFKHGXOH D SODQ IRU UHFRYHULQJ ORVW WLPH DQG PDLQWDLQLQJ
FRPSOLDQFHZLWKWKHVFKHGXOH
 $OOUDZGDWD LQFOXGLQJODERUDWRU\DQDO\VHV UHFHLYHGGXULQJWKHSUHYLRXV\HDU LI
QRWSUHYLRXVO\VXEPLWWHGWR(FRORJ\ WRJHWKHUZLWKDGHWDLOHGGHVFULSWLRQRIWKH
XQGHUO\LQJVDPSOHVFROOHFWHG
'

$OLVWRIGHOLYHUDEOHVIRUWKHXSFRPLQJ\HDULIGLIIHUHQWIURPWKHVFKHGXOH3XUVXDQW

WR :$&   3RUW RI 7DFRPD VKDOO PDLQWDLQ VXIILFLHQW DQG DGHTXDWH ILQDQFLDO
DVVXUDQFH PHFKDQLVPV WR FRYHU DOO FRVWV DVVRFLDWHG ZLWK WKH RSHUDWLRQ DQG PDLQWHQDQFH RI WKH
UHPHGLDODFWLRQDWWKH6LWHLQFOXGLQJLQVWLWXWLRQDOFRQWUROVFRPSOLDQFHPRQLWRULQJDQGFRUUHFWLYH
PHDVXUHV
 :LWKLQRQHKXQGUHGDQGHLJKW\  GD\VRIWKHHIIHFWLYHGDWHRIWKLV2UGHU3RUW
RI7DFRPDVKDOOVXEPLWWR(FRORJ\IRUUHYLHZDQGDSSURYDODQHVWLPDWHRIWKHFRVWV
XQGHUWKLV2UGHUIRURSHUDWLRQDQGPDLQWHQDQFHRIWKHUHPHGLDODFWLRQVDWWKH6LWH
LQFOXGLQJ LQVWLWXWLRQDO FRQWUROV FRPSOLDQFH PRQLWRULQJ DQG FRUUHFWLYH PHDVXUHV
:LWKLQVL[W\  GD\VDIWHU(FRORJ\DSSURYHVWKHDIRUHPHQWLRQHGFRVWHVWLPDWH
3RUWRI7DFRPDVKDOOSURYLGHSURRIRIILQDQFLDODVVXUDQFHVVXIILFLHQWWRFRYHUDOO
VXFKFRVWVLQDIRUPDFFHSWDEOHWR(FRORJ\
 3RUWRI7DFRPDVKDOODGMXVWWKHILQDQFLDODVVXUDQFHFRYHUDJHDQGSURYLGH(FRORJ\¶V
SURMHFWFRRUGLQDWRUZLWKGRFXPHQWDWLRQRIWKHXSGDWHGILQDQFLDODVVXUDQFHIRU
L

,QIODWLRQDQQXDOO\ZLWKLQWKLUW\  GD\VRIWKHDQQLYHUVDU\GDWHRIWKHHQWU\
RI WKLV 2UGHU RULIDSSOLFDEOHWKH PRGLILHG DQQLYHUVDU\ GDWH HVWDEOLVKHG LQ
DFFRUGDQFHZLWKWKLVVHFWLRQRULIDSSOLFDEOHQLQHW\  GD\VDIWHUWKHFORVH
RI3RUWRI7DFRPD¶VILVFDO\HDULIWKHILQDQFLDOWHVWRUFRUSRUDWHJXDUDQWHHLV
XVHG



$JUHHG2UGHU1R'(
3DJHRI

LL





&KDQJHVLQFRVWHVWLPDWHVZLWKLQWKLUW\  GD\VRILVVXDQFHRI(FRORJ\¶V
DSSURYDORIDPRGLILFDWLRQRUUHYLVLRQWRWKHFOHDQXSDFWLRQSODQ &$3 WKDW
UHVXOWLQLQFUHDVHVWRWKHFRVWRUH[SHFWHGGXUDWLRQRIUHPHGLDODFWLRQV$Q\
DGMXVWPHQWV IRU LQIODWLRQ VLQFH WKH PRVW UHFHQW SUHFHGLQJ DQQLYHUVDU\ GDWH
VKDOOEHPDGHFRQFXUUHQWZLWKDGMXVWPHQWVIRUFKDQJHVLQFRVWHVWLPDWHV7KH
LVVXDQFHRI(FRORJ\¶VDSSURYDORIDUHYLVHGRUPRGLILHG&$3ZLOOUHYLVHWKH
DQQLYHUVDU\GDWHHVWDEOLVKHGXQGHUWKLVVHFWLRQWREHFRPHWKHGDWHRILVVXDQFH
RIVXFKUHYLVHGRUPRGLILHG&$3

(

$VGHWDLOHGLQWKH&OHDQXS$FWLRQ3ODQLQVWLWXWLRQDOFRQWUROVDUHUHTXLUHGDWWKH6LWH

(QYLURQPHQWDO 5HVWULFWLYH &RYHQDQWVZLOOEHXVHGWRLPSOHPHQWWKHLQVWLWXWLRQDOFRQWUROV
 ,Q FRQVXOWDWLRQ ZLWK 3RUW RI 7DFRPD (FRORJ\ ZLOO SUHSDUH WKH (QYLURQPHQWDO
5HVWULFWLYH &RYHQDQWVFRQVLVWHQWZLWK:$&5&:DQGDQ\
SROLFLHV RU SURFHGXUHV VSHFLILHG E\ (FRORJ\ 7KH (QYLURQPHQWDO 5HVWULFWLYH 
&RYHQDQWVVKDOOUHVWULFWIXWXUHDFWLYLWLHVDQGXVHVRIWKH6LWHDVDJUHHGWRE\(FRORJ\
DQG3RUWRI7DFRPD
 $IWHU DSSURYDO E\ (FRORJ\ 3RUW RI 7DFRPD VKDOO UHFRUG WKH (QYLURQPHQWDO
5HVWULFWLYH &RYHQDQWIRUDIIHFWHGSURSHUWLHVLWRZQVZLWKWKHRIILFHRIWKH3LHUFH
&RXQW\$XGLWRUDVGHWDLOHGLQWKH6FKHGXOHDQG'HOLYHUDEOHV ([KLELW& 3RUWRI
7DFRPD VKDOO SURYLGH (FRORJ\ ZLWK WKH RULJLQDO UHFRUGHG (QYLURQPHQWDO
5HVWULFWLYH &RYHQDQWVZLWKLQWKLUW\  GD\VRIWKHUHFRUGLQJGDWH
)

$OOSODQVRURWKHUGHOLYHUDEOHVVXEPLWWHGE\3RUWRI7DFRPDIRU(FRORJ\¶VUHYLHZ

DQG DSSURYDO XQGHU WKH 6FRSH RI :RUN DQG 6FKHGXOH DQG 'HOLYHUDEOHV ([KLELW&  VKDOO XSRQ
(FRORJ\¶VDSSURYDOEHFRPHLQWHJUDODQGHQIRUFHDEOHSDUWVRIWKLV2UGHU
*

,IWKH3DUWLHVDJUHHRQDQLQWHULPDFWLRQXQGHU6HFWLRQ9,(3RUWRI7DFRPDVKDOO

SUHSDUH DQG VXEPLW WR (FRORJ\ DQ ,QWHULP $FWLRQ :RUN 3ODQ LQFOXGLQJ D VFRSH RI ZRUN DQG
VFKHGXOHE\WKHGDWHGHWHUPLQHGE\(FRORJ\(FRORJ\ZLOOSURYLGHSXEOLFQRWLFHDQGRSSRUWXQLW\
WRFRPPHQWRQWKH,QWHULP$FWLRQ:RUN3ODQLQDFFRUGDQFHZLWK:$&  7KH3RUW


$JUHHG2UGHU1R'(
3DJHRI






RI7DFRPDVKDOOQRWFRQGXFWWKHLQWHULPDFWLRQXQWLO(FRORJ\DSSURYHVWKH,QWHULP$FWLRQ:RUN
3ODQ 8SRQ DSSURYDO E\ (FRORJ\ WKH ,QWHULP $FWLRQ :RUN 3ODQ EHFRPHV DQ LQWHJUDO DQG
HQIRUFHDEOHSDUWRIWKLV2UGHUDQG3RUWRI7DFRPDLVUHTXLUHGWRFRQGXFWWKHLQWHULPDFWLRQLQ
DFFRUGDQFHZLWKWKHDSSURYHG,QWHULP$FWLRQ:RUN3ODQ
+

,I(FRORJ\GHWHUPLQHVWKDW3RUWRI7DFRPDKDVIDLOHGWRPDNHVXIILFLHQWSURJUHVV

RUIDLOHGWRLPSOHPHQWWKHUHPHGLDODFWLRQLQZKROHRULQSDUW(FRORJ\PD\DIWHUQRWLFHWR3RUW
RI7DFRPDSHUIRUPDQ\RUDOOSRUWLRQVRIWKHUHPHGLDODFWLRQRUDW(FRORJ\¶VGLVFUHWLRQDOORZWKH
3RUWRI7DFRPDRSSRUWXQLW\WRFRUUHFW,QDQHPHUJHQF\(FRORJ\LVQRWUHTXLUHGWRSURYLGHQRWLFH
WR 3RUW RI 7DFRPD RU DQ RSSRUWXQLW\ IRU GLVSXWH UHVROXWLRQ 3RUW RI 7DFRPD VKDOO UHLPEXUVH
(FRORJ\IRUWKHFRVWVRIGRLQJVXFKZRUNLQDFFRUGDQFHZLWK6HFWLRQ9,,,$ 5HPHGLDO$FWLRQ
&RVWV  (FRORJ\ UHVHUYHV WKH ULJKW WR HQIRUFH UHTXLUHPHQWV RI WKLV 2UGHU XQGHU 6HFWLRQ;
(QIRUFHPHQW 
,

([FHSWZKHUHQHFHVVDU\WRDEDWHDQHPHUJHQF\VLWXDWLRQRUZKHUHUHTXLUHGE\ODZ

WKH3RUWRI7DFRPDVKDOOQRWSHUIRUPDQ\UHPHGLDODFWLRQVDWWKH6LWHRXWVLGHWKRVHUHPHGLDODFWLRQV
UHTXLUHGE\WKLV2UGHUWRDGGUHVVWKHFRQWDPLQDWLRQWKDWLVWKHVXEMHFWRIWKLV2UGHUXQOHVV(FRORJ\
FRQFXUVLQZULWLQJZLWKVXFKDGGLWLRQDOUHPHGLDODFWLRQVSXUVXDQWWR6HFWLRQ9,,,- $PHQGPHQW
RI2UGHU ,QWKHHYHQWRIDQHPHUJHQF\RUZKHUHDFWLRQVDUHWDNHQDVUHTXLUHGE\ODZ3RUWRI
7DFRPDPXVWQRWLI\(FRORJ\LQZULWLQJRIWKHHYHQWDQGUHPHGLDODFWLRQ V SODQQHGRUWDNHQDV
VRRQDVSUDFWLFDOEXWQRODWHUWKDQZLWKLQWZHQW\IRXU  KRXUVRIWKHGLVFRYHU\RIWKHHYHQW
-

(FRORJ\ KHUHE\ LQFRUSRUDWHV LQWR WKLV 2UGHU WKH SUHYLRXV UHPHGLDO DFWLRQV

GHVFULEHGLQ6HFWLRQ9)LQGLQJVRI)DFW5HLPEXUVHPHQWIRUVSHFLILFSURMHFWWDVNVXQGHUDJUDQW
DJUHHPHQWZLWK(FRORJ\LVFRQWLQJHQWXSRQDGHWHUPLQDWLRQE\(FRORJ\¶V7R[LFV&OHDQXS3URJUDP
WKDWWKHUHWURDFWLYHFRVWVDUHHOLJLEOHXQGHU:$&$  WKHZRUNSHUIRUPHGFRPSOLHV
ZLWKWKHVXEVWDQWLYHUHTXLUHPHQWVRI:$&DQGWKHZRUNLVFRQVLVWHQWZLWKWKHUHPHGLDO
DFWLRQVUHTXLUHGXQGHUWKLV2UGHU7KHFRVWVDVVRFLDWHGZLWK(FRORJ\¶VGHWHUPLQDWLRQRQWKHSDVW
LQGHSHQGHQWUHPHGLDODFWLRQVGHVFULEHGLQ6HFWLRQ9)LQGLQJVRI)DFWDUHUHFRYHUDEOHXQGHUWKLV
2UGHU


$JUHHG2UGHU1R'(
3DJHRI






9,,, 7(506$1'&21',7,216
$

3D\PHQWRI5HPHGLDO$FWLRQ&RVWV



3RUWRI7DFRPDVKDOOSD\WR(FRORJ\FRVWVLQFXUUHGE\(FRORJ\SXUVXDQWWRWKLV2UGHUDQG

FRQVLVWHQWZLWK:$&  7KHVHFRVWVVKDOOLQFOXGHZRUNSHUIRUPHGE\(FRORJ\RU
LWV FRQWUDFWRUV IRU RU RQ WKH 6LWH XQGHU 5&:' LQFOXGLQJ UHPHGLDO DFWLRQV DQG 2UGHU
SUHSDUDWLRQQHJRWLDWLRQRYHUVLJKWDQGDGPLQLVWUDWLRQ7KHVHFRVWVVKDOOLQFOXGHZRUNSHUIRUPHG
ERWKSULRUWRDQGVXEVHTXHQWWRWKHLVVXDQFHRIWKLV2UGHU(FRORJ\¶VFRVWVVKDOOLQFOXGHFRVWVRI
GLUHFWDFWLYLWLHVDQGVXSSRUWFRVWVRIGLUHFWDFWLYLWLHVDVGHILQHGLQ:$&  )RUDOO
(FRORJ\FRVWVLQFXUUHG3RUWRI7DFRPDVKDOOSD\WKHUHTXLUHGDPRXQWZLWKLQWKLUW\  GD\VRI
UHFHLYLQJIURP(FRORJ\DQLWHPL]HGVWDWHPHQWRIFRVWVWKDWLQFOXGHVDVXPPDU\RIFRVWVLQFXUUHG
DQLGHQWLILFDWLRQRILQYROYHGVWDIIDQGWKHDPRXQWRIWLPHVSHQWE\LQYROYHGVWDIIPHPEHUVRQWKH
SURMHFW$JHQHUDOVWDWHPHQWRIZRUNSHUIRUPHGZLOOEHSURYLGHGXSRQUHTXHVW,WHPL]HGVWDWHPHQWV
VKDOO EH SUHSDUHG TXDUWHUO\ 3XUVXDQW WR :$&   IDLOXUH WR SD\ (FRORJ\¶V FRVWV
ZLWKLQQLQHW\  GD\VRIUHFHLSWRIWKHLWHPL]HGVWDWHPHQWRIFRVWVZLOOUHVXOWLQLQWHUHVWFKDUJHV
DWWKHUDWHRIWZHOYHSHUFHQW  SHUDQQXPFRPSRXQGHGPRQWKO\


,QDGGLWLRQWRRWKHUDYDLODEOHUHOLHISXUVXDQWWR5&:(FRORJ\PD\XWLOL]HD

FROOHFWLRQDJHQF\DQGRUSXUVXDQWWR5&:'ILOHDOLHQDJDLQVWUHDOSURSHUW\VXEMHFW
WRWKHUHPHGLDODFWLRQVWRUHFRYHUXQUHLPEXUVHGUHPHGLDODFWLRQFRVWV
%

'HVLJQDWHG3URMHFW&RRUGLQDWRUV



7KHSURMHFWFRRUGLQDWRUIRU(FRORJ\LV
$QGUHZ6PLWK
'HSDUWPHQWRI(FRORJ\
6RXWKZHVW5HJLRQDO2IILFH
32%R[
2O\PSLD:$

$QGUHZ6PLWK#HF\ZDJRY



7KHSURMHFWFRRUGLQDWRUIRU3RUWRI7DFRPDLV
5REHUW+HDO\
3RUWRI7DFRPD



$JUHHG2UGHU1R'(
3DJHRI






6LWFXP:D\7DFRPD:$

UKHDO\#SRUWRIWDFRPDFRP


(DFK SURMHFW FRRUGLQDWRU VKDOO EH UHVSRQVLEOH IRU RYHUVHHLQJ WKH LPSOHPHQWDWLRQ RI WKLV

2UGHU(FRORJ\¶VSURMHFWFRRUGLQDWRUZLOOEH(FRORJ\¶VGHVLJQDWHGUHSUHVHQWDWLYHIRUWKH6LWH7R
WKH PD[LPXP H[WHQW SRVVLEOH FRPPXQLFDWLRQV EHWZHHQ (FRORJ\ DQG 3RUW RI 7DFRPD DQG DOO
GRFXPHQWV LQFOXGLQJ UHSRUWV DSSURYDOV DQG RWKHU FRUUHVSRQGHQFH FRQFHUQLQJ WKH DFWLYLWLHV
SHUIRUPHGSXUVXDQWWRWKHWHUPVDQGFRQGLWLRQVRIWKLV2UGHUVKDOOEHGLUHFWHGWKURXJKWKHSURMHFW
FRRUGLQDWRUV7KHSURMHFWFRRUGLQDWRUVPD\GHVLJQDWHLQZULWLQJZRUNLQJOHYHOVWDIIFRQWDFWVIRU
DOORUSRUWLRQVRIWKHLPSOHPHQWDWLRQRIWKHZRUNWREHSHUIRUPHGUHTXLUHGE\WKLV2UGHU


$Q\SDUW\PD\FKDQJHLWVUHVSHFWLYHSURMHFWFRRUGLQDWRU:ULWWHQQRWLILFDWLRQVKDOOEHJLYHQ

WRWKHRWKHUSDUW\DWOHDVWWHQ  FDOHQGDUGD\VSULRUWRWKHFKDQJH
&

3HUIRUPDQFH



$OOJHRORJLFDQGK\GURJHRORJLFZRUNSHUIRUPHGSXUVXDQWWRWKLV2UGHUVKDOOEHXQGHUWKH

VXSHUYLVLRQDQGGLUHFWLRQRIDJHRORJLVWRUK\GURJHRORJLVWOLFHQVHGE\WKH6WDWHRI:DVKLQJWRQRU
XQGHU WKH GLUHFW VXSHUYLVLRQ RI DQ HQJLQHHU UHJLVWHUHG E\ WKH 6WDWH RI :DVKLQJWRQ H[FHSW DV
RWKHUZLVHSURYLGHGIRUE\5&:DQG


$OOHQJLQHHULQJZRUNSHUIRUPHGSXUVXDQWWRWKLV2UGHUVKDOOEHXQGHUWKHGLUHFWVXSHUYLVLRQ

RIDSURIHVVLRQDOHQJLQHHUUHJLVWHUHGE\WKH6WDWHRI:DVKLQJWRQH[FHSWDVRWKHUZLVHSURYLGHGIRU
E\5&:


$OO FRQVWUXFWLRQ ZRUN SHUIRUPHG SXUVXDQW WR WKLV 2UGHU VKDOO EH XQGHU WKH GLUHFW

VXSHUYLVLRQRIDSURIHVVLRQDOHQJLQHHURUDTXDOLILHGWHFKQLFLDQXQGHUWKHGLUHFWVXSHUYLVLRQRID
SURIHVVLRQDOHQJLQHHU7KHSURIHVVLRQDOHQJLQHHUPXVWEHUHJLVWHUHGE\WKH6WDWHRI:DVKLQJWRQ
H[FHSWDVRWKHUZLVHSURYLGHGIRUE\5&:


$Q\GRFXPHQWVVXEPLWWHGFRQWDLQLQJJHRORJLFK\GURJHRORJLFRUHQJLQHHULQJZRUNVKDOO

EHXQGHUWKHVHDORIDQDSSURSULDWHO\OLFHQVHGSURIHVVLRQDODVUHTXLUHGE\5&:DQG



$JUHHG2UGHU1R'(
3DJHRI







3RUW RI 7DFRPD VKDOO QRWLI\ (FRORJ\ LQ ZULWLQJ RI WKH LGHQWLW\ RI DQ\ HQJLQHHU V  DQG

JHRORJLVW V FRQWUDFWRU V DQGVXEFRQWUDFWRU V DQGRWKHUVWREHXVHGLQFDUU\LQJRXWWKHWHUPVRI
WKLV2UGHULQDGYDQFHRIWKHLULQYROYHPHQWDWWKH6LWH
'

$FFHVV



(FRORJ\ RU DQ\ (FRORJ\ DXWKRUL]HG UHSUHVHQWDWLYH VKDOO KDYH DFFHVV WR HQWHU DQG IUHHO\

PRYHDERXWDOOSURSHUW\DWWKH6LWHWKDW3RUWRI7DFRPDHLWKHURZQVFRQWUROVRUKDVDFFHVVULJKWV
WRDWDOOUHDVRQDEOHWLPHVIRUWKHSXUSRVHVRIinter aliaLQVSHFWLQJUHFRUGVRSHUDWLRQORJVDQG
FRQWUDFWVUHODWHGWRWKHZRUNEHLQJSHUIRUPHGSXUVXDQWWRWKLV2UGHUUHYLHZLQJ3RUWRI7DFRPD¶V
SURJUHVVLQFDUU\LQJRXWWKHWHUPVRIWKLV2UGHUFRQGXFWLQJVXFKWHVWVRUFROOHFWLQJVXFKVDPSOHV
DV (FRORJ\ PD\ GHHP QHFHVVDU\ XVLQJ D FDPHUD VRXQG UHFRUGLQJ RU RWKHU GRFXPHQWDU\ W\SH
HTXLSPHQWWRUHFRUGZRUNGRQHSXUVXDQWWRWKLV2UGHUDQGYHULI\LQJWKHGDWDVXEPLWWHGWR(FRORJ\
E\3RUWRI7DFRPD3RUWRI7DFRPDVKDOOPDNHDOOUHDVRQDEOHHIIRUWVWRVHFXUHDFFHVVULJKWVIRU
WKRVH SURSHUWLHV ZLWKLQ WKH 6LWH QRW RZQHG RU FRQWUROOHG E\ 3RUW RI 7DFRPD ZKHUH UHPHGLDO
DFWLYLWLHV RU LQYHVWLJDWLRQV ZLOO EH SHUIRUPHG SXUVXDQW WR WKLV 2UGHU (FRORJ\ RU DQ\ (FRORJ\
DXWKRUL]HGUHSUHVHQWDWLYHVKDOOJLYHUHDVRQDEOHQRWLFHEHIRUHHQWHULQJDQ\6LWHSURSHUW\RZQHGRU
FRQWUROOHGE\3RUWRI7DFRPDXQOHVVDQHPHUJHQF\SUHYHQWVVXFKQRWLFH$OOSHUVRQVZKRDFFHVV
WKH6LWHSXUVXDQWWRWKLVVHFWLRQVKDOOFRPSO\ZLWKDQ\DSSOLFDEOHKHDOWKDQGVDIHW\SODQ V DQG3RUW
UHVWULFWHGDFFHVVUHTXLUHPHQWV(FRORJ\HPSOR\HHVDQGWKHLUUHSUHVHQWDWLYHVVKDOOQRWEHUHTXLUHG
WRVLJQDQ\OLDELOLW\UHOHDVHRUZDLYHUDVDFRQGLWLRQRI6LWHSURSHUW\DFFHVV
(

6DPSOLQJ'DWD6XEPLWWDODQG$YDLODELOLW\



:LWKUHVSHFWWRWKHLPSOHPHQWDWLRQRIWKLV2UGHU3RUWRI7DFRPDVKDOOPDNHWKHUHVXOWVRI

DOO VDPSOLQJ ODERUDWRU\ UHSRUWV DQGRU WHVW UHVXOWV JHQHUDWHG E\ LW RU RQ LWV EHKDOI DYDLODEOH WR
(FRORJ\3XUVXDQWWR:$&  DOOVDPSOLQJGDWDVKDOOEHVXEPLWWHGWR(FRORJ\LQ
ERWK SULQWHG DQG HOHFWURQLF IRUPDWV LQ DFFRUGDQFH ZLWK 6HFWLRQ9,, :RUN WR EH 3HUIRUPHG 
(FRORJ\¶V 7R[LFV &OHDQXS 3URJUDP 3ROLF\  'DWD 6XEPLWWDO 5HTXLUHPHQWV  DQGRU DQ\
VXEVHTXHQWSURFHGXUHVVSHFLILHGE\(FRORJ\IRUGDWDVXEPLWWDO


$JUHHG2UGHU1R'(
3DJHRI







,I UHTXHVWHG E\ (FRORJ\ 3RUW RI 7DFRPD VKDOO DOORZ (FRORJ\ DQGRU LWV DXWKRUL]HG

UHSUHVHQWDWLYH WR WDNH VSOLW RU GXSOLFDWH VDPSOHV RI DQ\ VDPSOHV FROOHFWHG E\ 3RUW RI 7DFRPD
SXUVXDQWWRLPSOHPHQWDWLRQRIWKLV2UGHU3RUWRI7DFRPDVKDOOQRWLI\(FRORJ\VHYHQ  GD\VLQ
DGYDQFHRIDQ\VDPSOHFROOHFWLRQRUZRUNDFWLYLW\DWWKH6LWH(FRORJ\VKDOOXSRQUHTXHVWDOORZ
3RUW RI 7DFRPD DQGRU LWV DXWKRUL]HG UHSUHVHQWDWLYH WR WDNH VSOLW RU GXSOLFDWH VDPSOHV RI DQ\
VDPSOHVFROOHFWHGE\(FRORJ\SXUVXDQWWRWKHLPSOHPHQWDWLRQRIWKLV2UGHUSURYLGHGWKDWGRLQJ
VR GRHV QRW LQWHUIHUH ZLWK (FRORJ\¶V VDPSOLQJ :LWKRXW OLPLWDWLRQ RQ (FRORJ\¶V ULJKWV XQGHU
6HFWLRQ9,,,( $FFHVV  (FRORJ\ VKDOO QRWLI\ 3RUW RI 7DFRPD SULRU WR DQ\ VDPSOH FROOHFWLRQ
DFWLYLW\XQOHVVDQHPHUJHQF\SUHYHQWVVXFKQRWLFH


,Q DFFRUGDQFH ZLWK :$&  D  DOO KD]DUGRXV VXEVWDQFH DQDO\VHV VKDOO EH

FRQGXFWHGE\DODERUDWRU\DFFUHGLWHGXQGHU:$&IRUWKHVSHFLILFDQDO\VHVWREHFRQGXFWHG
XQOHVVRWKHUZLVHDSSURYHGE\(FRORJ\
)

3XEOLF3DUWLFLSDWLRQ

(FRORJ\ VKDOO PDLQWDLQ WKH UHVSRQVLELOLW\ IRU SXEOLF SDUWLFLSDWLRQ DW WKH 6LWH +RZHYHU 3RUW RI
7DFRPDVKDOOFRRSHUDWHZLWK(FRORJ\DQGVKDOO




,IDJUHHGWRE\(FRORJ\GHYHORSDSSURSULDWHPDLOLQJOLVWVDQGSUHSDUHGUDIWV

RI SXEOLF QRWLFHV DQG IDFW VKHHWVDWLPSRUWDQWVWDJHVRIWKHUHPHGLDODFWLRQVXFKDV WKH
VXEPLVVLRQRIZRUNSODQVUHPHGLDOLQYHVWLJDWLRQIHDVLELOLW\VWXG\UHSRUWVFOHDQXSDFWLRQ
SODQV DQG HQJLQHHULQJ GHVLJQ UHSRUWV $V DSSURSULDWH (FRORJ\ ZLOO HGLW ILQDOL]H DQG
GLVWULEXWH VXFK IDFW VKHHWV DQG SUHSDUH DQG GLVWULEXWH SXEOLF QRWLFHV RI (FRORJ\¶V
SUHVHQWDWLRQVDQGPHHWLQJV




1RWLI\ (FRORJ\¶V SURMHFW FRRUGLQDWRU SULRUWR WKH SUHSDUDWLRQ RI DOO SUHVV

UHOHDVHV DQG IDFW VKHHWV DQG EHIRUH PHHWLQJV UHODWHG WR UHPHGLDO DFWLRQ ZRUN WR EH
SHUIRUPHG DW WKH 6LWH ZLWK WKH LQWHUHVWHG SXEOLF DQGRU ORFDO JRYHUQPHQWV /LNHZLVH
(FRORJ\ VKDOO QRWLI\ 3RUW RI 7DFRPD SULRU WR WKH LVVXDQFH RI DOO SUHVV UHOHDVHV DQG IDFW
VKHHWVUHODWHGWRWKH6LWHDQGEHIRUHPHHWLQJVUHODWHGWRWKH6LWHZLWKWKHLQWHUHVWHGSXEOLF
DQG ORFDO JRYHUQPHQWV )RU DOO SUHVV UHOHDVHV IDFW VKHHWV PHHWLQJV DQG RWKHU RXWUHDFK


$JUHHG2UGHU1R'(
3DJHRI






HIIRUWVE\3RUWRI7DFRPDWKDWGRQRWUHFHLYHSULRU(FRORJ\DSSURYDO3RUWRI7DFRPDVKDOO
FOHDUO\LQGLFDWHWRLWVDXGLHQFHWKDWWKHSUHVVUHOHDVHIDFWVKHHWPHHWLQJRURWKHURXWUHDFK
HIIRUWZDVQRWVSRQVRUHGRUHQGRUVHGE\(FRORJ\




:KHQ UHTXHVWHG E\ (FRORJ\ SDUWLFLSDWH LQ SXEOLF SUHVHQWDWLRQV RQ WKH

SURJUHVV RI WKH UHPHGLDO DFWLRQ DW WKH 6LWH 3DUWLFLSDWLRQ PD\ EH WKURXJK DWWHQGDQFH DW
SXEOLFPHHWLQJVWRDVVLVWLQDQVZHULQJTXHVWLRQVRUDVDSUHVHQWHU




:KHQ UHTXHVWHG E\ (FRORJ\ DUUDQJH DQGRU FRQWLQXH LQIRUPDWLRQ

UHSRVLWRULHVWREHORFDWHGDWWKHIROORZLQJORFDWLRQ


D

E




F

7DFRPD3XEOLF/LEUDU\
7DFRPD$YHQXH6RXWK
7DFRPD:$
 

&LWL]HQVIRUD+HDOWK\%D\
'RFN6WUHHW6XLWH
7DFRPD:$
 
(FRORJ\¶V6RXWKZHVW5HJLRQDO2IILFH
'HVPRQG'U6(
/DFH\
 

$WDPLQLPXPFRSLHVRIDOOSXEOLFQRWLFHVIDFWVKHHWVDQGGRFXPHQWVUHODWLQJWRSXEOLFFRPPHQW
SHULRGVVKDOOEHSURPSWO\SODFHGLQWKHVHUHSRVLWRULHV$FRS\RIDOOGRFXPHQWVUHODWHGWRWKLV6LWH
VKDOO EH PDLQWDLQHG LQ WKH UHSRVLWRU\ DW (FRORJ\¶V 6RXWKZHVW 5HJLRQDO 2IILFH LQ /DFH\
:DVKLQJWRQ
*

5HWHQWLRQRI5HFRUGV



'XULQJWKHSHQGHQF\RIWKLV2UGHUDQGIRUWHQ  \HDUVIURPWKHGDWHRIFRPSOHWLRQRI

ZRUN SHUIRUPHG SXUVXDQW WR WKLV 2UGHU 3RUW RI 7DFRPD VKDOO SUHVHUYH DOO UHFRUGV UHSRUWV
GRFXPHQWVDQGXQGHUO\LQJGDWDLQLWVSRVVHVVLRQUHOHYDQWWRWKHLPSOHPHQWDWLRQRIWKLV2UGHUDQG
VKDOOLQVHUWDVLPLODUUHFRUGUHWHQWLRQUHTXLUHPHQWLQWRDOOFRQWUDFWVZLWKSURMHFWFRQWUDFWRUVDQG
VXEFRQWUDFWRUV 8SRQ UHTXHVW RI (FRORJ\ 3RUW RI 7DFRPD VKDOO PDNH DOO UHFRUGV DYDLODEOH WR
(FRORJ\DQGDOORZDFFHVVIRUUHYLHZZLWKLQDUHDVRQDEOHWLPH


$JUHHG2UGHU1R'(
3DJHRI







1RWKLQJ LQ WKLV 2UGHU LV LQWHQGHG WR ZDLYH DQ\ ULJKW 3RUW RI 7DFRPD PD\ KDYH XQGHU

DSSOLFDEOHODZWROLPLWGLVFORVXUHRIGRFXPHQWVSURWHFWHGE\WKHDWWRUQH\ZRUNSURGXFWSULYLOHJH
DQGRUWKHDWWRUQH\FOLHQWSULYLOHJH,I3RUWRI7DFRPDZLWKKROGVDQ\UHTXHVWHGUHFRUGVEDVHGRQ
DQDVVHUWLRQRISULYLOHJH3RUWRI7DFRPDVKDOOSURYLGH(FRORJ\ZLWKDSULYLOHJHORJVSHFLI\LQJWKH
UHFRUGVZLWKKHOGDQGWKHDSSOLFDEOHSULYLOHJH1R6LWHUHODWHGGDWDFROOHFWHGSXUVXDQWWRWKLV2UGHU
VKDOOEHFRQVLGHUHGSULYLOHJHG
+

5HVROXWLRQRI'LVSXWHV





,QWKHHYHQWWKDW3RUWRI7DFRPDHOHFWVWRLQYRNHGLVSXWHUHVROXWLRQ3RUWRI7DFRPD

PXVWXWLOL]HWKHSURFHGXUHVHWIRUWKEHORZ


D

8SRQ WKH WULJJHULQJ HYHQW UHFHLSW RI (FRORJ\¶V SURMHFW FRRUGLQDWRU¶V

ZULWWHQ GHFLVLRQ RU DQ LWHPL]HG ELOOLQJ VWDWHPHQW  3RUW RI 7DFRPD KDV IRXUWHHQ  
FDOHQGDUGD\VZLWKLQZKLFKWRQRWLI\(FRORJ\¶VSURMHFWFRRUGLQDWRULQZULWLQJRILWVGLVSXWH
,QIRUPDO'LVSXWH1RWLFH 


E

7KH3DUWLHV¶SURMHFWFRRUGLQDWRUVVKDOOWKHQFRQIHULQDQHIIRUWWRUHVROYHWKH

GLVSXWHLQIRUPDOO\7KHSDUWLHVVKDOOLQIRUPDOO\FRQIHUIRUXSWRIRXUWHHQ  FDOHQGDUGD\V
IURPUHFHLSWRIWKH,QIRUPDO'LVSXWH1RWLFH,IWKHSURMHFWFRRUGLQDWRUVFDQQRWUHVROYHWKH
GLVSXWH ZLWKLQ WKRVH  FDOHQGDU GD\V WKHQ ZLWKLQ VHYHQ   FDOHQGDU GD\V (FRORJ\¶V
SURMHFWFRRUGLQDWRUVKDOOLVVXHDZULWWHQGHFLVLRQ ,QIRUPDO'LVSXWH'HFLVLRQ VWDWLQJWKH
QDWXUHRIWKHGLVSXWHWKH3RUWRI7DFRPD¶VSRVLWLRQZLWKUHJDUGVWRWKHGLVSXWH(FRORJ\¶V
SRVLWLRQ ZLWK UHJDUGV WR WKH GLVSXWH DQG WKH H[WHQW RI UHVROXWLRQ UHDFKHG E\ LQIRUPDO
GLVFXVVLRQ


F

3RUW RI 7DFRPD PD\ WKHQ UHTXHVW UHJLRQDO PDQDJHPHQW UHYLHZ RI WKH

GLVSXWH 7KLV UHTXHVW )RUPDO 'LVSXWH 1RWLFH  PXVW EH VXEPLWWHG LQ ZULWLQJ WR WKH
6RXWKZHVW 5HJLRQ 7R[LFV &OHDQXS 6HFWLRQ 0DQDJHU ZLWKLQ VHYHQ   FDOHQGDU GD\V RI
UHFHLSWRI(FRORJ\¶V,QIRUPDO'LVSXWH'HFLVLRQ7KH)RUPDO'LVSXWH1RWLFHVKDOOLQFOXGH
DZULWWHQVWDWHPHQWRIGLVSXWHVHWWLQJIRUWKWKHQDWXUHRIWKHGLVSXWHWKHGLVSXWLQJ3DUW\¶V
SRVLWLRQZLWKUHVSHFWWRWKHGLVSXWHDQGWKHLQIRUPDWLRQUHOLHGXSRQWRVXSSRUWLWVSRVLWLRQ


$JUHHG2UGHU1R'(
3DJHRI



G





7KH6HFWLRQ0DQDJHUVKDOOFRQGXFWDUHYLHZRIWKHGLVSXWHDQGVKDOOLVVXH

DZULWWHQGHFLVLRQUHJDUGLQJWKHGLVSXWH 'HFLVLRQRQ'LVSXWH ZLWKLQWKLUW\  FDOHQGDU
GD\VRIUHFHLSWRIWKH)RUPDO'LVSXWH1RWLFH7KH'HFLVLRQRQ'LVSXWHVKDOOEH(FRORJ\¶V
ILQDOGHFLVLRQRQWKHGLVSXWHGPDWWHU




7KH3DUWLHVDJUHHWRRQO\XWLOL]HWKHGLVSXWHUHVROXWLRQSURFHVVLQJRRGIDLWKDQG

DJUHHWRH[SHGLWHWRWKHH[WHQWSRVVLEOHWKHGLVSXWHUHVROXWLRQSURFHVVZKHQHYHULWLVXVHG




,PSOHPHQWDWLRQRIWKHVHGLVSXWHUHVROXWLRQSURFHGXUHVVKDOOQRWSURYLGHDEDVLVIRU

GHOD\ RI DQ\ DFWLYLWLHV UHTXLUHG LQ WKLV 2UGHU XQOHVV (FRORJ\ DJUHHV LQ ZULWLQJ WR D VFKHGXOH
H[WHQVLRQ




,QFDVHRIDGLVSXWHIDLOXUHWRHLWKHUSURFHHGZLWKWKHZRUNUHTXLUHGE\WKLV2UGHU

RU WLPHO\ LQYRNH GLVSXWH UHVROXWLRQ PD\ UHVXOW LQ (FRORJ\¶V GHWHUPLQDWLRQ WKDW LQVXIILFLHQW
SURJUHVVLVEHLQJPDGHLQSUHSDUDWLRQRIDGHOLYHUDEOHDQGPD\UHVXOWLQ(FRORJ\XQGHUWDNLQJWKH
ZRUN XQGHU 6HFWLRQ9,,( :RUN WR EH 3HUIRUPHG  RU LQLWLDWLQJ HQIRUFHPHQW XQGHU 6HFWLRQ;
(QIRUFHPHQW 
,

([WHQVLRQRI6FKHGXOH





3RUWRI7DFRPDUHTXHVWIRUDQH[WHQVLRQRIVFKHGXOHVKDOOEHJUDQWHGRQO\ZKHQD

UHTXHVWIRUDQH[WHQVLRQLVVXEPLWWHGLQDWLPHO\IDVKLRQJHQHUDOO\DWOHDVWWKLUW\  GD\VSULRUWR
H[SLUDWLRQRIWKHGHDGOLQHIRUZKLFKWKHH[WHQVLRQLVUHTXHVWHGDQGJRRGFDXVHH[LVWVIRUJUDQWLQJ
WKHH[WHQVLRQ$OOH[WHQVLRQVVKDOOEHUHTXHVWHGLQZULWLQJ7KHUHTXHVWVKDOOVSHFLI\


D

7KHGHDGOLQHWKDWLVVRXJKWWREHH[WHQGHG



E

7KHOHQJWKRIWKHH[WHQVLRQVRXJKW



F

7KHUHDVRQ V IRUWKHH[WHQVLRQ



G

$Q\ UHODWHG GHDGOLQH RU VFKHGXOH WKDW ZRXOG EH DIIHFWHG LI WKH H[WHQVLRQ

ZHUHJUDQWHG




7KHEXUGHQVKDOOEHRQ3RUWRI7DFRPDWRGHPRQVWUDWHWRWKHVDWLVIDFWLRQRI(FRORJ\

WKDWWKHUHTXHVWIRUVXFKH[WHQVLRQKDVEHHQVXEPLWWHGLQDWLPHO\IDVKLRQDQGWKDWJRRGFDXVH
H[LVWVIRUJUDQWLQJWKHH[WHQVLRQ*RRGFDXVHPD\LQFOXGHEXWPD\QRWEHOLPLWHGWR


$JUHHG2UGHU1R'(
3DJHRI



D





&LUFXPVWDQFHVEH\RQGWKHUHDVRQDEOHFRQWURODQGGHVSLWHWKHGXHGLOLJHQFH

RI3RUWRI7DFRPDLQFOXGLQJGHOD\VFDXVHGE\XQUHODWHGWKLUGSDUWLHVRU(FRORJ\VXFKDV
EXWQRWOLPLWHGWR GHOD\VE\(FRORJ\LQUHYLHZLQJDSSURYLQJRUPRGLI\LQJGRFXPHQWV
VXEPLWWHGE\3RUWRI7DFRPD


E

$FWVRI*RGLQFOXGLQJILUHIORRGEOL]]DUGH[WUHPHWHPSHUDWXUHVVWRUPRU

RWKHUXQDYRLGDEOHFDVXDOW\


F

(QGDQJHUPHQWDVGHVFULEHGLQ6HFWLRQ9,,,. (QGDQJHUPHQW 

+RZHYHUQHLWKHULQFUHDVHGFRVWVRISHUIRUPDQFHRIWKHWHUPVRIWKLV2UGHUQRUFKDQJHGHFRQRPLF
FLUFXPVWDQFHVVKDOOEHFRQVLGHUHGFLUFXPVWDQFHVEH\RQGWKHUHDVRQDEOHFRQWURORI3RUWRI7DFRPD




(FRORJ\ VKDOO DFW XSRQ DQ\ 3RUW RI 7DFRPD¶V ZULWWHQ UHTXHVW IRU H[WHQVLRQ LQ D

WLPHO\IDVKLRQ(FRORJ\VKDOOJLYH3RUWRI7DFRPDZULWWHQQRWLILFDWLRQRIDQ\H[WHQVLRQVJUDQWHG
SXUVXDQWWRWKLV2UGHU$UHTXHVWHGH[WHQVLRQVKDOOQRWEHHIIHFWLYHXQWLODSSURYHGE\(FRORJ\
8QOHVVWKHH[WHQVLRQLVDVXEVWDQWLDOFKDQJHLWVKDOOQRWEHQHFHVVDU\WRDPHQGWKLV2UGHUSXUVXDQW
WR6HFWLRQ9,,,- $PHQGPHQWRI2UGHU ZKHQDVFKHGXOHH[WHQVLRQLVJUDQWHG




$W3RUWRI7DFRPD¶VUHTXHVWDQH[WHQVLRQVKDOORQO\EHJUDQWHGIRUVXFKSHULRGRI

WLPHDV(FRORJ\GHWHUPLQHVLVUHDVRQDEOHXQGHUWKHFLUFXPVWDQFHV(FRORJ\PD\JUDQWVFKHGXOH
H[WHQVLRQVH[FHHGLQJQLQHW\  GD\VRQO\DVDUHVXOWRIRQHRIWKHIROORZLQJ


D

'HOD\V LQ WKH LVVXDQFH RI D QHFHVVDU\ SHUPLW ZKLFK ZDV DSSOLHG IRU LQ D

WLPHO\PDQQHU


E

2WKHUFLUFXPVWDQFHVGHHPHGH[FHSWLRQDORUH[WUDRUGLQDU\E\(FRORJ\



F

(QGDQJHUPHQWDVGHVFULEHGLQ6HFWLRQ9,,,. (QGDQJHUPHQW 

-

$PHQGPHQWRI2UGHU



7KHSURMHFWFRRUGLQDWRUVPD\YHUEDOO\DJUHHWRPLQRUFKDQJHVWRWKHZRUNWREHSHUIRUPHG

ZLWKRXWIRUPDOO\DPHQGLQJWKLV2UGHU0LQRUFKDQJHVZLOOEHGRFXPHQWHGLQZULWLQJE\(FRORJ\
ZLWKLQVHYHQ  GD\VRIYHUEDODJUHHPHQW


([FHSWDVSURYLGHGLQ6HFWLRQ9,,,/ 5HVHUYDWLRQRI5LJKWV VXEVWDQWLDOFKDQJHVWRWKH

ZRUN WR EH SHUIRUPHG VKDOO UHTXLUH IRUPDO DPHQGPHQW RI WKLV 2UGHU 7KLV 2UGHU PD\ RQO\ EH


$JUHHG2UGHU1R'(
3DJHRI






IRUPDOO\ DPHQGHG E\ WKH ZULWWHQ FRQVHQW RI ERWK (FRORJ\ DQG 3RUW RI 7DFRPD (FRORJ\ ZLOO
SURYLGH LWV ZULWWHQ FRQVHQW WR D IRUPDO DPHQGPHQW RQO\ DIWHU SXEOLF QRWLFH DQG RSSRUWXQLW\ WR
FRPPHQWRQWKHIRUPDODPHQGPHQW


:KHQUHTXHVWLQJDFKDQJHWRWKH2UGHU3RUWRI7DFRPDVKDOOVXEPLWDZULWWHQUHTXHVWWR

(FRORJ\IRUDSSURYDO(FRORJ\VKDOOLQGLFDWHLWVDSSURYDORUGLVDSSURYDOLQZULWLQJDQGLQDWLPHO\
PDQQHUDIWHUWKHZULWWHQUHTXHVWLVUHFHLYHG,I(FRORJ\GHWHUPLQHVWKDWWKHFKDQJHLVVXEVWDQWLDO
WKHQWKH2UGHUPXVWEHIRUPDOO\DPHQGHG5HDVRQVIRUWKHGLVDSSURYDORIDSURSRVHGFKDQJHWR
WKLV 2UGHU VKDOO EH VWDWHG LQ ZULWLQJ ,I (FRORJ\ GRHV QRW DJUHH WR D SURSRVHG FKDQJH WKH
GLVDJUHHPHQW PD\ EH DGGUHVVHG WKURXJK WKH GLVSXWH UHVROXWLRQ SURFHGXUHV GHVFULEHG LQ
6HFWLRQ9,,,+ 5HVROXWLRQRI'LVSXWHV 
.

(QGDQJHUPHQW



,QWKHHYHQW(FRORJ\GHWHUPLQHVWKDWDQ\DFWLYLW\EHLQJSHUIRUPHGDWWKH6LWHXQGHUWKLV

2UGHULVFUHDWLQJRUKDVWKHSRWHQWLDOWRFUHDWHDGDQJHUWRKXPDQKHDOWKRUWKHHQYLURQPHQWRQRU
VXUURXQGLQJWKH6LWH(FRORJ\PD\GLUHFW3RUWRI7DFRPDWRFHDVHVXFKDFWLYLWLHVIRUVXFKSHULRG
RIWLPHDVLWGHHPVQHFHVVDU\WRDEDWHWKHGDQJHU3RUWRI7DFRPDVKDOOLPPHGLDWHO\FRPSO\ZLWK
VXFKGLUHFWLRQ


,QWKHHYHQW3RUWRI7DFRPDGHWHUPLQHVWKDWDQ\DFWLYLW\EHLQJSHUIRUPHGDWWKH6LWHXQGHU

WKLV2UGHULVFUHDWLQJRUKDVWKHSRWHQWLDOWRFUHDWHDGDQJHUWRKXPDQKHDOWKRUWKHHQYLURQPHQW
3RUW RI 7DFRPD PD\ FHDVH VXFK DFWLYLWLHV 3RUW RI 7DFRPD VKDOO QRWLI\ (FRORJ\¶V SURMHFW
FRRUGLQDWRU DV VRRQ DV SRVVLEOH EXW QR ODWHU WKDQ WZHQW\IRXU   KRXUV DIWHU PDNLQJ VXFK
GHWHUPLQDWLRQRUFHDVLQJVXFKDFWLYLWLHV8SRQ(FRORJ\¶VGLUHFWLRQ3RUWRI7DFRPDVKDOOSURYLGH
(FRORJ\ZLWKGRFXPHQWDWLRQRIWKHEDVLVIRUWKHGHWHUPLQDWLRQRUFHVVDWLRQRIVXFKDFWLYLWLHV,I
(FRORJ\GLVDJUHHVZLWK3RUWRI7DFRPD¶VFHVVDWLRQRIDFWLYLWLHVLWPD\GLUHFW3RUWRI7DFRPDWR
UHVXPHVXFKDFWLYLWLHV


,I (FRORJ\ FRQFXUV ZLWK RU RUGHUV D ZRUN VWRSSDJH SXUVXDQW WR WKLV VHFWLRQ 3RUW RI

7DFRPD¶V REOLJDWLRQV ZLWK UHVSHFW WR WKH FHDVHG DFWLYLWLHV VKDOO EH VXVSHQGHG XQWLO (FRORJ\
GHWHUPLQHVWKHGDQJHULVDEDWHGDQGWKHWLPHIRUSHUIRUPDQFHRIVXFKDFWLYLWLHVDVZHOODVWKHWLPH


$JUHHG2UGHU1R'(
3DJHRI






IRU DQ\ RWKHU ZRUN GHSHQGHQW XSRQ VXFK DFWLYLWLHV VKDOO EH H[WHQGHG LQ DFFRUGDQFH ZLWK
6HFWLRQ9,,,, ([WHQVLRQRI6FKHGXOH IRUVXFKSHULRGRIWLPHDV(FRORJ\GHWHUPLQHVLVUHDVRQDEOH
XQGHUWKHFLUFXPVWDQFHV


1RWKLQJ LQ WKLV 2UGHU VKDOO OLPLW WKH DXWKRULW\ RI (FRORJ\ LWV HPSOR\HHV DJHQWV RU

FRQWUDFWRUVWRWDNHRUUHTXLUHDSSURSULDWHDFWLRQLQWKHHYHQWRIDQHPHUJHQF\
/

5HVHUYDWLRQRI5LJKWV



7KLV2UGHULVQRWDVHWWOHPHQWXQGHU5&:'(FRORJ\¶VVLJQDWXUHRQWKLV2UGHULQ

QRZD\FRQVWLWXWHVDFRYHQDQWQRWWRVXHRUDFRPSURPLVHRIDQ\RI(FRORJ\¶VULJKWVRUDXWKRULW\
(FRORJ\ZLOOQRWKRZHYHUEULQJDQDFWLRQDJDLQVW3RUWRI7DFRPDWRUHFRYHUUHPHGLDODFWLRQFRVWV
SDLGWRDQGUHFHLYHGE\(FRORJ\XQGHUWKLV2UGHU,QDGGLWLRQ(FRORJ\ZLOOQRWWDNHDGGLWLRQDO
HQIRUFHPHQWDFWLRQVDJDLQVW3RUWRI7DFRPDUHJDUGLQJUHPHGLDODFWLRQVUHTXLUHGE\WKLV2UGHU
SURYLGHG3RUWRI7DFRPDFRPSOLHVZLWKWKLV2UGHU


(FRORJ\QHYHUWKHOHVVUHVHUYHVLWVULJKWVXQGHU5&:'LQFOXGLQJWKHULJKWWRUHTXLUH

DGGLWLRQDORUGLIIHUHQWUHPHGLDODFWLRQVDWWKH6LWHVKRXOGLWGHHPVXFKDFWLRQVQHFHVVDU\WRSURWHFW
KXPDQKHDOWKRUWKHHQYLURQPHQWDQGWRLVVXHRUGHUVUHTXLULQJVXFKUHPHGLDODFWLRQV(FRORJ\
DOVRUHVHUYHVDOOULJKWVUHJDUGLQJWKHLQMXU\WRGHVWUXFWLRQRIRUORVVRIQDWXUDOUHVRXUFHVUHVXOWLQJ
IURPWKHUHOHDVHRUWKUHDWHQHGUHOHDVHRIKD]DUGRXVVXEVWDQFHVDWWKH6LWH


%\HQWHULQJLQWRWKLV2UGHU3RUWRI7DFRPDGRHVQRWDGPLWWRDQ\OLDELOLW\IRUWKH6LWH

$OWKRXJK3RUWRI7DFRPDLVFRPPLWWLQJWRFRQGXFWLQJWKHZRUNUHTXLUHGE\WKLV2UGHUXQGHUWKH
WHUPVRIWKLV2UGHU3RUWRI7DFRPDH[SUHVVO\UHVHUYHVDOOULJKWVDYDLODEOHXQGHUODZLQFOXGLQJEXW
QRWOLPLWHGWRWKHULJKWWRVHHNFRVWUHFRYHU\RUFRQWULEXWLRQDJDLQVWWKLUGSDUWLHVDQGWKHULJKWWR
DVVHUWDQ\GHIHQVHVWROLDELOLW\LQWKHHYHQWRIHQIRUFHPHQW
0

7UDQVIHURI,QWHUHVWLQ3URSHUW\



1RYROXQWDU\FRQYH\DQFHRUUHOLQTXLVKPHQWRIWLWOHHDVHPHQWOHDVHKROGRURWKHULQWHUHVW

LQDQ\SRUWLRQRIWKH6LWHVKDOOEHFRQVXPPDWHGE\3RUWRI7DFRPDZLWKRXWSURYLVLRQIRUFRQWLQXHG
LPSOHPHQWDWLRQ RI DOO UHTXLUHPHQWV RI WKLV 2UGHU DQG LPSOHPHQWDWLRQ RI DQ\ UHPHGLDO DFWLRQV
IRXQGWREHQHFHVVDU\DVDUHVXOWRIWKLV2UGHU


$JUHHG2UGHU1R'(
3DJHRI







3ULRUWR3RUWRI7DFRPD¶VWUDQVIHURIDQ\LQWHUHVWLQDOORUDQ\SRUWLRQRIWKH6LWHDQGGXULQJ

WKH HIIHFWLYH SHULRG RI WKLV 2UGHU 3RUW RI 7DFRPD VKDOO SURYLGH D FRS\ RI WKLV 2UGHU WR DQ\
SURVSHFWLYHSXUFKDVHUOHVVHHWUDQVIHUHHDVVLJQHHRURWKHUVXFFHVVRULQVDLGLQWHUHVWDQGDWOHDVW
WKLUW\  GD\VSULRUWRDQ\WUDQVIHU3RUWRI7DFRPDVKDOOQRWLI\(FRORJ\RIVDLGWUDQVIHU8SRQ
WUDQVIHU RI DQ\ LQWHUHVW 3RUW RI 7DFRPD VKDOO QRWLI\ DOO WUDQVIHUHHV RI WKH UHVWULFWLRQV RQ WKH
DFWLYLWLHVDQGXVHVRIWKHSURSHUW\XQGHUWKLV2UGHUDQGLQFRUSRUDWHDQ\VXFKXVHUHVWULFWLRQVLQWR
WKHWUDQVIHUGRFXPHQWV
1

&RPSOLDQFHZLWK$SSOLFDEOH/DZV





Applicable Laws. $OODFWLRQVFDUULHGRXWE\3RUWRI7DFRPDSXUVXDQWWRWKLV2UGHU

VKDOOEHGRQHLQDFFRUGDQFHZLWKDOODSSOLFDEOHIHGHUDOVWDWHDQGORFDOUHTXLUHPHQWVLQFOXGLQJ
UHTXLUHPHQWVWRREWDLQQHFHVVDU\SHUPLWVRUDSSURYDOVH[FHSWDVSURYLGHGLQ5&:'
$WWKLVWLPHQRIHGHUDOVWDWHRUORFDOUHTXLUHPHQWVKDYHEHHQLGHQWLILHGDVEHLQJDSSOLFDEOHWRWKH
DFWLRQVUHTXLUHGE\WKLV2UGHU3RUWRI7DFRPDKDVDFRQWLQXLQJREOLJDWLRQWRLGHQWLI\DGGLWLRQDO
DSSOLFDEOHIHGHUDOVWDWHDQGORFDOUHTXLUHPHQWVZKLFKDSSO\WRDFWLRQVFDUULHGRXWSXUVXDQWWRWKLV
2UGHUDQGWRFRPSO\ZLWKWKRVHUHTXLUHPHQWV$VDGGLWLRQDOIHGHUDOVWDWHDQGORFDOUHTXLUHPHQWV
DUH LGHQWLILHG E\ (FRORJ\ RU 3RUW RI 7DFRPD (FRORJ\ ZLOO GRFXPHQW LQ ZULWLQJ LI WKH\ DUH
DSSOLFDEOHWRDFWLRQVFDUULHGRXWSXUVXDQWWRWKLV2UGHUDQG3RUWRI7DFRPDPXVWLPSOHPHQWWKRVH
UHTXLUHPHQWV




Relevant and Appropriate Requirements. $OODFWLRQVFDUULHGRXWE\3RUWRI7DFRPD

SXUVXDQW WR WKLV 2UGHU VKDOO EH GRQH LQ DFFRUGDQFH ZLWK UHOHYDQW DQG DSSURSULDWH UHTXLUHPHQWV
LGHQWLILHGE\(FRORJ\$WWKLVWLPHQRUHOHYDQWDQGDSSURSULDWHUHTXLUHPHQWVKDYHEHHQLGHQWLILHG
DVEHLQJDSSOLFDEOHWRWKHDFWLRQVUHTXLUHGE\WKLV2UGHU,IDGGLWLRQDOUHOHYDQWDQGDSSURSULDWH
UHTXLUHPHQWVDUHLGHQWLILHGE\(FRORJ\RU3RUWRI7DFRPD(FRORJ\ZLOOGRFXPHQWLQZULWLQJLI
WKH\ DUH DSSOLFDEOH WR DFWLRQV FDUULHG RXW SXUVXDQW WR WKLV 2UGHU DQG 3RUW RI 7DFRPD PXVW
LPSOHPHQWWKRVHUHTXLUHPHQWV




3XUVXDQW WR 5&:'   3RUW RI 7DFRPD PD\ EH H[HPSW IURP WKH

SURFHGXUDOUHTXLUHPHQWVRI5&:DQGDQGRIDQ\ODZV


$JUHHG2UGHU1R'(
3DJHRI






UHTXLULQJRUDXWKRUL]LQJORFDOJRYHUQPHQWSHUPLWVRUDSSURYDOV+RZHYHU3RUWRI7DFRPDVKDOO
FRPSO\ZLWKWKHVXEVWDQWLYHUHTXLUHPHQWVRIVXFKSHUPLWVRUDSSURYDOV)RUSHUPLWVDQGDSSURYDOV
FRYHUHGXQGHU5&:'  WKDWKDYHEHHQLVVXHGE\ORFDOJRYHUQPHQWWKH3DUWLHVDJUHH
WKDW (FRORJ\ KDV WKH QRQH[FOXVLYH DELOLW\ XQGHU WKLV 2UGHU WR HQIRUFH WKRVH ORFDO JRYHUQPHQW
SHUPLWVDQGRUDSSURYDOV$WWKLVWLPHQRVWDWHRUORFDOSHUPLWVRUDSSURYDOVKDYHEHHQLGHQWLILHG
DVEHLQJDSSOLFDEOHEXWSURFHGXUDOO\H[HPSWXQGHUWKLVVHFWLRQ




3RUWRI7DFRPDKDVDFRQWLQXLQJREOLJDWLRQWRGHWHUPLQHZKHWKHUDGGLWLRQDOSHUPLWV

RU DSSURYDOV DGGUHVVHG LQ 5&:'   ZRXOG RWKHUZLVH EH UHTXLUHG IRU WKH UHPHGLDO
DFWLRQXQGHUWKLV2UGHU,QWKHHYHQWHLWKHU(FRORJ\RU3RUWRI7DFRPDGHWHUPLQHVWKDWDGGLWLRQDO
SHUPLWV RU DSSURYDOV DGGUHVVHG LQ 5&:'   ZRXOG RWKHUZLVH EH UHTXLUHG IRU WKH
UHPHGLDO DFWLRQ XQGHU WKLV 2UGHU LW VKDOO SURPSWO\ QRWLI\ WKH RWKHU SDUW\ RI LWV GHWHUPLQDWLRQ
(FRORJ\VKDOOGHWHUPLQHZKHWKHU(FRORJ\RU3RUWRI7DFRPDVKDOOEHUHVSRQVLEOHWRFRQWDFWWKH
DSSURSULDWH VWDWH DQGRU ORFDO DJHQFLHV ,I (FRORJ\ VR UHTXLUHV 3RUW RI 7DFRPD VKDOO SURPSWO\
FRQVXOW ZLWK WKH DSSURSULDWH VWDWH DQGRU ORFDO DJHQFLHV DQG SURYLGH (FRORJ\ ZLWK ZULWWHQ
GRFXPHQWDWLRQ IURP WKRVH DJHQFLHV RI WKH VXEVWDQWLYH UHTXLUHPHQWV WKRVH DJHQFLHV EHOLHYH DUH
DSSOLFDEOHWRWKHUHPHGLDODFWLRQ(FRORJ\VKDOOPDNHWKHILQDOGHWHUPLQDWLRQRQWKHDGGLWLRQDO
VXEVWDQWLYHUHTXLUHPHQWVWKDWPXVWEHPHWE\3RUWRI7DFRPDDQGRQKRZ3RUWRI7DFRPDPXVW
PHHWWKRVHUHTXLUHPHQWV(FRORJ\VKDOOLQIRUP3RUWRI7DFRPDLQZULWLQJRIWKHVHUHTXLUHPHQWV
2QFHHVWDEOLVKHGE\(FRORJ\WKHDGGLWLRQDOUHTXLUHPHQWVVKDOOEHHQIRUFHDEOHUHTXLUHPHQWVRIWKLV
2UGHU3RUWRI7DFRPDVKDOOQRWEHJLQRUFRQWLQXHWKHUHPHGLDODFWLRQSRWHQWLDOO\VXEMHFWWRWKH
DGGLWLRQDOUHTXLUHPHQWVXQWLO(FRORJ\PDNHVLWVILQDOGHWHUPLQDWLRQ


3XUVXDQW WR 5&:'   LQ WKH HYHQW (FRORJ\ GHWHUPLQHV WKDW WKH H[HPSWLRQ

IURPFRPSO\LQJZLWKWKHSURFHGXUDOUHTXLUHPHQWVRIWKHODZVUHIHUHQFHGLQ5&:'  
ZRXOG UHVXOW LQ WKH ORVV RI DSSURYDO IURP D IHGHUDO DJHQF\ WKDW LV QHFHVVDU\ IRU WKH VWDWH WR
DGPLQLVWHUDQ\IHGHUDOODZWKHH[HPSWLRQVKDOOQRWDSSO\DQG3RUWRI7DFRPDVKDOOFRPSO\ZLWK
ERWKWKHSURFHGXUDODQGVXEVWDQWLYHUHTXLUHPHQWVRIWKHODZVUHIHUHQFHGLQ5&:'  
LQFOXGLQJDQ\UHTXLUHPHQWVWRREWDLQSHUPLWVRUDSSURYDOV


$JUHHG2UGHU1R'(
3DJHRI






2

3HULRGLF5HYLHZ



6RORQJDVUHPHGLDODFWLRQFRQWLQXHVDWWKH6LWHWKH3DUWLHVDJUHHWRUHYLHZWKHSURJUHVVRI

UHPHGLDODFWLRQDWWKH6LWHDQGWRUHYLHZWKHGDWDDFFXPXODWHGDVDUHVXOWRIPRQLWRULQJWKH6LWH
DVRIWHQDVLVQHFHVVDU\DQGDSSURSULDWHXQGHUWKHFLUFXPVWDQFHV8QOHVVRWKHUZLVHDJUHHGWRE\
(FRORJ\DWOHDVWHYHU\ILYH  \HDUVDIWHUWKHLQLWLDWLRQRIFOHDQXSDFWLRQDWWKH6LWHWKH3DUWLHV
VKDOOFRQIHUUHJDUGLQJWKHVWDWXVRIWKH6LWHDQGWKHQHHGLIDQ\IRUIXUWKHUUHPHGLDODFWLRQDWWKH
6LWH$WOHDVWQLQHW\  GD\VSULRUWRHDFKSHULRGLFUHYLHZ3RUWRI7DFRPDVKDOOVXEPLWDUHSRUW
WR(FRORJ\WKDWGRFXPHQWVZKHWKHUKXPDQKHDOWKDQGWKHHQYLURQPHQWDUHEHLQJSURWHFWHGEDVHG
RQ WKH IDFWRUV VHW IRUWK LQ :$&    (FRORJ\ UHVHUYHV WKH ULJKW WR UHTXLUH IXUWKHU
UHPHGLDODFWLRQDWWKH6LWHXQGHUDSSURSULDWHFLUFXPVWDQFHV7KLVSURYLVLRQVKDOOUHPDLQLQHIIHFW
IRUWKHGXUDWLRQRIWKLV2UGHU
3

,QGHPQLILFDWLRQ



3RUW RI 7DFRPD DJUHHV WR LQGHPQLI\ DQG VDYH DQG KROG WKH 6WDWH RI :DVKLQJWRQ LWV

HPSOR\HHVDQGDJHQWVKDUPOHVVIURPDQ\DQGDOOFODLPVRUFDXVHVRIDFWLRQ  IRUGHDWKRULQMXULHV
WRSHUVRQVRU  IRUORVVRUGDPDJHWRSURSHUW\WRWKHH[WHQWDULVLQJIURPRURQDFFRXQWRIDFWV
RURPLVVLRQVRI3RUWRI7DFRPDLWVRIILFHUVHPSOR\HHVDJHQWVRUFRQWUDFWRUVLQHQWHULQJLQWRDQG
LPSOHPHQWLQJWKLV2UGHU+RZHYHU3RUWRI7DFRPDVKDOOQRWLQGHPQLI\WKH6WDWHRI:DVKLQJWRQ
QRUVDYHQRUKROGLWVHPSOR\HHVDQGDJHQWVKDUPOHVVIURPDQ\FODLPVRUFDXVHVRIDFWLRQWRWKH
H[WHQWDULVLQJRXWRIWKHQHJOLJHQWDFWVRURPLVVLRQVRIWKH6WDWHRI:DVKLQJWRQRUWKHHPSOR\HHV
RUDJHQWVRIWKH6WDWHLQHQWHULQJLQWRRULPSOHPHQWLQJWKLV2UGHU
,;


6$7,6)$&7,212)25'(5

7KHSURYLVLRQVRIWKLV2UGHUVKDOOEHGHHPHGVDWLVILHGXSRQ3RUWRI7DFRPD¶VUHFHLSWRI

ZULWWHQQRWLILFDWLRQIURP(FRORJ\WKDW3RUWRI7DFRPDKDVFRPSOHWHGWKHUHPHGLDODFWLYLW\UHTXLUHG
E\WKLV2UGHUDVDPHQGHGE\DQ\PRGLILFDWLRQVDQGWKDW3RUWRI7DFRPDKDVFRPSOLHGZLWKDOO
RWKHUSURYLVLRQVRIWKLV$JUHHG2UGHU
;



(1)25&(0(17

3XUVXDQWWR5&:'WKLV2UGHUPD\EHHQIRUFHGDVIROORZV

$JUHHG2UGHU1R'(
3DJHRI







$

7KH$WWRUQH\*HQHUDOPD\EULQJDQDFWLRQWRHQIRUFHWKLV2UGHULQDVWDWHRUIHGHUDO

%

7KH $WWRUQH\ *HQHUDO PD\ VHHN E\ ILOLQJ DQ DFWLRQ LI QHFHVVDU\ WR UHFRYHU

FRXUW


DPRXQWVVSHQWE\(FRORJ\IRULQYHVWLJDWLYHDQGUHPHGLDODFWLRQVDQGRUGHUVUHODWHGWRWKH6LWH


&

$OLDEOHSDUW\ZKRUHIXVHVZLWKRXWVXIILFLHQWFDXVHWRFRPSO\ZLWKDQ\WHUPRI

WKLV2UGHUZLOOEHOLDEOHIRU




8S WR WKUHH   WLPHV WKH DPRXQW RI DQ\ FRVWV LQFXUUHG E\ WKH 6WDWH RI

:DVKLQJWRQDVDUHVXOWRILWVUHIXVDOWRFRPSO\




&LYLOSHQDOWLHVRIXSWRWZHQW\ILYHWKRXVDQGGROODUV  SHUGD\IRU

HDFKGD\LWUHIXVHVWRFRPSO\


'

7KLV2UGHULVQRWDSSHDODEOHWRWKH:DVKLQJWRQ3ROOXWLRQ&RQWURO+HDULQJV%RDUG

7KLV2UGHUPD\EHUHYLHZHGRQO\DVSURYLGHGXQGHU5&:'


(IIHFWLYHGDWHRIWKLV2UGHUBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB


3RUWRI7DFRPD




(ULF-RKQVRQ
([HFXWLYH'LUHFWRU
6LWFXP:D\7DFRPD:$









67$7(2):$6+,1*721
'(3$570(172)(&2/2*<









0DULDQ/$EEHWW3(
$FWLQJ6HFWLRQ0DQDJHU
7R[LFV&OHDQXS3URJUDP
6RXWKZHVW5HJLRQDO2IILFH




y,//d
^ŝƚĞ>ŽĐĂƚŝŽŶŝĂŐƌĂŵ
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y,//d
^ĐŚĞĚƵůĞĂŶĚĞůŝǀĞƌĂďůĞƐ


ǆŚŝďŝƚ
ŐƌĞĞĚKƌĚĞƌEŽ͘ϭϱϴϭϲ
^,h>E>/sZ>^
WĂƌĐĞůϭϱ;&ŽƌŵĞƌWŽƌƚĂĐ^ŝƚĞͿ
WŽƌƚŽĨdĂĐŽŵĂ
ĞůŝǀĞƌĂďůĞ

ϭ

ŶŐŝŶĞĞƌŝŶŐĞƐŝŐŶZĞƉŽƌƚ
/ŶŝƚŝĂƚĞWŚĂƐĞϭůĞĂŶƵƉĐƚŝŽŶƐ

>ŽŐzĂƌĚŽŶǀĞǇĂŶĐĞ^ǇƐƚĞŵ/ŵƉƌŽǀĞŵĞŶƚƐ

WĞƌŵĞĂďůĞZĞĂĐƚŝǀĞĂƌƌŝĞƌ

ŽŶƚŝŶŐĞŶƚͲŽŶǀĞǇĂŶĐĞ^ǇƐƚĞŵ/ŵƉƌŽǀĞŵĞŶƚƐ

ŽŶƚŝŶŐĞŶƚͲWĞƌĐŚĞĚŽŶĞƌĂŝŶĂŐĞĂŶĚdƌĞĂƚŵĞŶƚ^ǇƐƚĞŵ/ŶƐƚĂůůĂƚŝŽŶ

ŽŶĚƵĐƚ>ŽŶŐͲƚĞƌŵDŽŶŝƚŽƌŝŶŐ
/ŵƉůĞŵĞŶƚ/ŶƐƚŝƚƵƚŝŽŶĂůŽŶƚƌŽůƐ;ĚŽƉƚDZWĂŶĚDDWͿĞǆĐĞƉƚĨŽƌ
ŶǀŝƌŽŶŵĞŶƚĂůŽŶǀĞŶĂŶƚ

&ŝůĞŶǀŝƌŽŶŵĞŶƚĂůŽǀĞŶĂŶƚ
ϭͿ/ŶĐůƵĚĞƐŽŵƉůŝĂŶĐĞDŽŶŝƚŽƌŝŶŐĂŶĚŽŶƚŝŶŐĞŶĐǇZĞƐƉŽŶƐĞWůĂŶ;DZWͿ
ĂŶĚŽŶƚĂŵŝŶĂƚĞĚDĞĚŝĂDĂŶĂŐĞŵĞŶƚWůĂŶ;DDWͿ

^ĐŚĞĚƵůĞ
dŚĞŶŐŝŶĞĞƌŝŶŐĞƐŝŐŶZĞƉŽƌƚƐŚĂůůďĞƐƵďŵŝƚƚĞĚ
ϮϴϬĐĂůĞŶĚĂƌĚĂǇƐĨŽůůŽǁŝŶŐƚŚĞĞĨĨĞĐƚŝǀĞĚĂƚĞŽĨƚŚĞ
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Executive Summary
This document presents the Cleanup Action Plan (CAP) for the Port of Tacoma (Port) Parcel
15 Site (Site) near Tacoma, Washington. The CAP, prepared by the Washington State
Department of Ecology (Ecology) in collaboration with the Port, meets the requirements of
the Model Toxics Control Cleanup Act (MTCA) and implementing regulations Chapter
70.105D RCW; WAC Chapter 173-340WAC. The CAP describes Ecology’s proposed cleanup
action for this site and sets forth the requirements for the cleanup.
Background: The Site is an approximately 52-acre triangular parcel near the Blair Waterway
owned by the Port of Tacoma. Figure 1 shows the location of the Site. The Site consists of
two functionally distinct historical use areas: the former sawmill area (Sawmill) in the
southwestern part of the property; and the former log yard area (Log Yard) occupying the
remainder of the Site, as shown on Figure 1.
x

Log Yard: Slag from the former ASARCO smelter was used as a road base to
stabilize surface soils in the Log Yard. Studies showed that metals (e.g., arsenic,
copper, lead, and zinc) were leaching from the slag and being discharged into
Wapato Creek in surface water and groundwater. The Log Yard was capped in
1988 to prevent runoff of contaminated surface water from flowing into Wapato
Creek. Groundwater monitoring and maintenance of the cap has been conducted
over the ensuing years.

x

Sawmill: The sawmill operated from 1974 to 2009 and used pentachlorophenol
(PCP) to prevent sap staining on the cut wood. Contaminated soil was removed
from the sawmill area in the early 2000s. Groundwater contaminated with PCP
remains at one location near Wapato Creek.

Evaluation of Alternatives: A comprehensive remedial investigation (RI) and feasibility
study (FS) were initiated in 2016. The RI documented current environmental conditions
throughout the Site, assessed contaminant fate and transport properties, and provided the
information needed to develop the FS. The FS defined applicable Site cleanup standards,
screened potentially viable cleanup technologies, and evaluated a range of cleanup
alternatives. Five cleanup alternatives were evaluated for the Log Yard, and three were
evaluated for the Sawmill. A sixth cleanup alternative was later evaluated for the Log Yard
in an FS Addendum. Preferred cleanup alternatives were identified after evaluation against
MTCA threshold criteria, evaluation of restoration time frame and completion of a
disproportionate cost analysis.
Ecology’s Cleanup Decision: The FS and FS Addendum identified Alternative 3A for the
Log Yard and Alternative 1 for the Sawmill as preferred remedial alternatives. Ecology
concurs with the findings of the alternatives evaluation as contained in those documents,
and has selected these two cleanup alternatives for implementation at the Site. These
alternatives comply with MTCA remedy selection criteria, and also comply with Ecology’s
expectations for cleanup remedies as defined in WAC 173-340-370.
The selected cleanup remedies include the following components:
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x

Log Yard Remedy: The selected Log Yard remedy uses a two-phased approach.
The first phase of cleanup (Figure 6) will be implemented following finalization
of this CAP and will include maintenance of the existing cap, improvements to
the stormwater conveyance system, installation and operation of a permeable
reactive barrier (PRB) along Wapato Creek, environmental monitoring, and
implementation of institutional controls (ICs). The second phase of cleanup will
be implemented following completion of land use planning and in parallel with
future Site redevelopment. The second phase (Figure 6) includes replacement of
the existing cap with a low-permeability geosynthetic clay liner (GCL) cap or an
alternate cap achieving the same or better infiltration control performance. The
remedy also includes contingent remedial actions to be used in the event that Site
remediation levels are not met.

x

Sawmill Remedy: The selected remedy for the Sawmill uses natural attenuation
processes to treat residual PCP in groundwater, within the former dip tank area.
The remedy incorporates natural attenuation monitoring, institutional controls,
and contingent remedial actions.

The cleanup will be implemented in two phases. Compliance monitoring will ensure that
cleanup standards are met.
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SECTION 1

Introduction
1.1 Purpose
This document presents the Cleanup Action Plan (CAP) for the Port of Tacoma (Port) Parcel
15 Site (Site) near Tacoma, Washington. Site details are shown in Figure 1. A CAP is
required as part of the site cleanup process under Washington Administrative Code (WAC)
Chapter 173-340. The CAP identifies the proposed cleanup action for the Site and provides
an explanatory document for public review. More specifically, this plan:
x

Describes the Site

x

Summarizes current Site conditions

x

Identifies site-specific cleanup levels and points of compliance for each
hazardous substance and medium of concern for the proposed cleanup action

x

Summarizes the cleanup action alternatives considered during the feasibility
study (FS) and the remedy selection process

x

Describes the cleanup action selected by Washington State Department of
Ecology (Ecology) for the Site and the basis for remedy selection

x

Summarizes the compliance monitoring framework for the site;

x

Identifies applicable state and federal laws for the proposed cleanup action

x

Identifies residual contamination remaining on the site after cleanup

x

Presents the schedule for implementing the CAP

Ecology has made a preliminary determination that a cleanup conducted in conformance
with this CAP will comply with the requirements for selection of a remedy under WAC 173340-360.

1.2 Previous Studies
A comprehensive summary of previous environmental investigations prior to the remedial
investigation (RI) (GSI 2017) is provided in the RI. Table 1 provides a summary of
documents representing the primary investigations and evaluations.
RI activities were conducted during 2016 and 2017 consistent with an Ecology-approved RI
Work Plan (GSI, 2016; Ecology, 2016). The investigation approach for the RI entailed testing
for arsenic concentrations and redox chemistry across the Site, with additional testing near
Wapato Creek for geochemical conditions affecting arsenic mobility and attenuation.
Additional constituents, such as pentachlorophenol (PCP), were analyzed in historical
source areas in the Sawmill. Data collection included groundwater sampling, soil sampling,
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test pit explorations, porewater sampling, surface water sampling, outfall discharge
sampling, sediment sampling, and a tidal study in the adjacent Wapato Creek. In addition,
the following Ecology-approved activities were conducted beyond the scope of work
described in the RI work plan:
x

Conducted a video survey of stormwater lines.

x

Visually inspected and surveyed the invert elevations in the spill containment
vaults located adjacent to Manholes #1 and #6.

x

Installed transducers to evaluate water level fluctuations in response to
precipitation seepage through the cap.

x

Abandoned monitoring well HC-1 to prevent it from acting as a potential
conduit for rainwater to migrate into the underlying fill containing slag.

Post-RI studies conducted have included the following:
x

Preparing a MTCA feasibility study (FS) (GSI, 2018) that screened potentially
viable remedial technologies; considered potential effects of climate change;
analyzed different remedial alternatives, including five for the Log Yard and
three for the Sawmill; and identified preferred remedial alternatives for each area
following completion of a disproportionate cost analysis.

x

Preparing a FS addendum (GSI, 2019a) that evaluated a refined remedial
alternative for the Log Yard.

x

Performing additional groundwater monitoring in February 2019 (GSI 2019b),
with a second event in August 2019.

1.3 Regulatory Framework
The proposed cleanup action complies with the MTCA provisions for selecting a cleanup
action as listed in WAC 173-340-360. Specifically, the proposed cleanup action will:
1. Protect human health and the environment. The cleanup action will mitigate potential
risks associated with impacted groundwater at the Site, which will protect human or
ecological receptors where groundwater discharges to surface water.
2. Comply with cleanup standards. Groundwater cleanup standards are established to
address all potential exposure pathways. The cleanup action will meet those cleanup
standards, or a series of contingency measures will be implemented until standards are
achieved at points of compliance.
3. Comply with applicable state and federal laws. The cleanup action will comply with
requirements of the state cleanup regulation (MTCA), as well as other applicable laws and
regulations. All required permits will be obtained during cleanup implementation.
4. Provide for compliance monitoring. A performance groundwater quality monitoring
plan will be developed to document performance monitoring and evaluation, and
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attainment of groundwater cleanup standards. Contingent remedial actions are included
and will be implemented if cleanup levels (CULs) established by MTCA are not met and
remediation levels (RELs) are exceeded.
5. Use permanent solutions to the maximum extent practicable. The proposed cleanup
action was evaluated in the FS and FS Addendum and was determined to be permanent to
the maximum extent practicable. The selected remedy includes source control measures
(capping and drainage system improvements within the Log Yard) to limit contaminant
leaching and transport, uses treatment measures (including a permeable reactive barrier
[PRB] within the Log Yard and biological degradation of contaminants in the Sawmill) to
control groundwater contaminants, and incorporates applicable institutional controls.
6. Provide for a reasonable restoration time frame. The proposed cleanup action provides
for a reasonable restoration time frame, with contingency actions included, as necessary, to
achieve cleanup goals.
7. Consider public concerns. Ecology is making the draft CAP available for public review
during a formal public comment period in accordance with the Amendment to Agreed
Order No. DE-11237. Ecology will respond to public comments and concerns on the draft
CAP received during the public comment period, prior to preparing the final CAP.

DRAFT CLEANUP ACTION PLAN

5

PARCEL 15 (PORTAC) - PORT OF TACOMA

SECTION 2

Site Description
2.1 Site Location
Parcel 15 consists of an approximately triangular parcel of about 52 acres of land owned by
the Port. The Site is located at 4215 State Route (SR) 509 – North Frontage Road in an
industrial area between Interstate 5 and Commencement Bay, in Tacoma, Washington, as
shown in Figure 1. The Site is bounded by East 4th Street (northern boundary), Alexander
Avenue East (western boundary), and North Frontage Road (SR 509) (southeastern
boundary). Wapato Creek is situated between Alexander Avenue East and the western edge
of the property, and empties into the Blair Waterway through a culvert under East 4th
Street. The Blair Waterway is in the southern portion of Commencement Bay, one of
multiple industrial waterways developed in the 1900s to support international commerce.

2.2 Site History
Portac, LLC (Portac) and its predecessors leased the Site from the Port beginning in 1974 and
vacated the Site in 2009. The Site consists of two functionally distinct historical use areas: the
former sawmill area (Sawmill) in the southwestern part of the property, and the former log
yard (Log Yard) occupying the remainder of the Site.
Historical industrial activities conducted on the Site adversely impacted upland soil,
groundwater, and surface water in the adjacent Wapato Creek. Environmental
investigations and cleanup under Ecology oversight have been ongoing since the late 1980s.
Like other milling and log storage operations in the Tacoma area, slag from the former
ASARCO smelter was used as road base to stabilize surface soil in the Log Yard. During Log
Yard operations the slag was pulverized by operating equipment and mixed with wood
waste, which produced a slightly acidic and reduced environment that leached heavy
metals, principally arsenic, from the slag. Historical analysis of upland soil and fill
containing slag indicated that metals (i.e., arsenic) were present at concentrations that
would exceed current MTCA soil cleanup levels (CULs).
Pursuant to the 1988 Order on Consent, State of Washington Department of Ecology Docket
No. DE 88-S326 under RCW 90.48 (Order on Consent), Portac and the Port agreed to cap the
Log Yard to abate metals contamination of surface water runoff discharging to the adjacent
Wapato Creek. Although the primary purpose for capping the Log Yard was to mitigate
surface water impacts, the action also was expected to mitigate groundwater contamination
by preventing stormwater infiltration through the slag/wood waste fill, which was linked
to leaching of metals. The Site was capped between late 1988 and early 1989, and inspection
and maintenance of the cap have been ongoing under the 1988 Order on Consent, Section VI
(4).
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In 2009, Portac entered into Ecology’s Voluntary Cleanup Program (VCP) to address the
presence of contaminants (e.g., PCP) in soil and groundwater in the Sawmill. As described
in the RI report, Portac implemented soil removal to address areas of identified
contaminants. Approximately 4,950 tons of soil were removed as part of the combined VCP
soil cleanup activities.
The Port and the former site tenant initiated a site-wide RI/FS in 2016 under Agreed Order
No. DE 11237 with Ecology. That work resulted in production of site-wide RI and FS
reports, and an FS addendum as described in Section 1.2.

2.3 Human Health and Environmental Concerns
Currently, the Log Yard is capped with roller-compacted concrete (RCC), installed as part of
a remedial action, with two subsurface stormwater conveyance lines serving as Log Yard
stormwater drainage (Figure 1). Currently, the Sawmill is partially paved; however, the
particular area of interest (the area near the former dip tank, as shown in Figure 1) remains
unpaved.

2.3.1 Log Yard
Before installation of the cap, infiltration or precipitation through the fill containing slag,
and subsequent discharge of stormwater to Wapato Creek (via the former central drainage
ditch, subsurface drains, and direct overland flow), served as a direct pathway for metals
migration to surface water and potentially groundwater. The cap in the Log Yard was
installed between late 1988 and early 1989 with the intention of cutting off surficial and
shallow subsurface stormwater drainage through the fill containing slag. However,
observations of ongoing perched water in a number of wells confirmed that there are
portions of the Site where fill containing slag is still saturated, and thus leaching of metals
from the slag still serves as an ongoing source of arsenic to groundwater (Figure 2).
Although the cap significantly reduced infiltration and groundwater flux to the creek,
seepage of ponded stormwater through the cap appears to be the primary source of the
ongoing perched water.
Arsenic in groundwater has the potential to be transported toward Wapato Creek via either
the groundwater-to-porewater-to-surface water pathway, or through infiltration into the
storm drain system. Because the Log Yard has been capped, surface soil migration through
water and wind erosion is not a significant release mechanism in the Log Yard portion of
the Site. Further details on these pathway mechanisms are provided in the RI report (GSI,
2017).
Methane, a naturally occurring gas, is present below the Log Yard cap as a result of
decomposition of the wood waste associated with the fill containing slag.

2.3.2 Sawmill
PCP was used historically at the former sawmill to prevent sap stain, applied in a waterbased solution using spray booths and a dip tank. In previous remedial actions, PCP sources
and contaminated soil were removed. Some PCP contamination persists in groundwater in
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the immediate vicinity of the former dip tank (Figure 3), although it has not migrated to
porewater or surface water at concentrations above screening levels. Decreases in PCP
concentration have been observed over time due to natural degradation. However, elevated
pH values in groundwater have been observed at the same well as the highest PCP
detections (well MW-2R). The alkaline conditions in groundwater in the former dip tank
excavation area are likely the result of the recycled concrete aggregate that was used for
backfill (University of Wisconsin-Madison, 2012). The alkaline groundwater conditions are
considered to be localized in the concrete aggregate backfill, given that a high pH was not
observed in the three wells (MW-1, MW-3, and MW-4) located adjacent to the former dip
tank excavation area.
Alkaline groundwater conditions can inhibit biological activity and reduce the adsorptive
capacity of PCP, resulting in a localized increase in PCP mobility. However, PCP
concentrations have continued to naturally attenuate over time, as shown in the trend plot
in Appendix A.
In addition, two wells north of the former dip tank area (MW-1 and MW-3) have arsenic
concentrations above the natural background concentrations. Groundwater arsenic
concentrations in this range are likely caused by arsenic desorption from naturally occurring
minerals, a process promoted under the reducing geochemical conditions and the nearby
alkaline conditions in the former dip tank area (see the RI report for further details).
Methane gas is also present in those wells.

2.4. Contaminants of Concern
The site-associated contaminants identified for cleanup are arsenic and PCP, with arsenic
the primary driver in the Log Yard, and PCP the primary driver in the Sawmill. In addition,
methane gas is identified as a site-associated contaminant in the Log Yard and portions of
the Sawmill that will be managed through institutional controls (IC)s.

2.5 Cleanup Standards
Cleanup standards include cleanup levels, points of compliance (POCs), and remediation
levels (RELs).

2.5.1 Cleanup Levels
MTCA’s CULs are risk-based concentrations that are protective of generic exposure
scenarios for a given site use. The RI report (GSI, 2017) summarizes potentially relevant
human health and ecological screening criteria by medium. These screening criteria were
derived from a variety of pertinent sources. The CUL for each medium is selected as the
most stringent of the MTCA or applicable or relevant and appropriate requirement (ARAR)
concentration, unless the natural background concentration is higher than that criterion.
Because MTCA states that CULs should not be lower than natural background
concentrations, CULs default up to the natural background concentration (or analytical
testing limitations defined by the practical quantitation limit [PQL] where background
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concentrations are not available). CULs and the associated protection basis are provided in
Table 2 and described below

Soil
The lowest screening level for soil was selected as the CUL for the two site-associated
contaminants as follows:
x

Arsenic CUL = 20 milligrams per kilogram (mg/kg), based on the MTCA
Method A industrial cleanup level. Note that the MTCA Method A criterion of 20
mg/kg was developed to be protective of groundwater at a concentration of 5
micrograms per liter (μg/L), which is based on natural background levels in
groundwater.

x

PCP CUL = 328 mg/kg, based on the MTCA Method C cancer screening value.

Groundwater and Surface Water
As discussed in the RI report, groundwater at the Site is nonpotable, and current and future
Site use will be industrial. The highest beneficial use of groundwater at the Site is discharge
to marine waters:
x

Arsenic CUL = 5 μg/L, based on the MTCA Method A groundwater cleanup
level, which in turn is based on the natural background level of arsenic in
groundwater.

x

PCP CUL = 1 μg/L, based on the PQL.

Air
Methane gas in soil at the Site poses a potential risk for indoor air quality for potential
future use scenarios at the Site. As such, the MTCA Air Quality Guidance (WAC 173-340)
sets a standard of 10 percent of the lower explosive limit (LEL) for all volatile organic
compounds (VOCs). Therefore, the CUL for methane is:
x

Methane CUL = 0.5 percent by volume, based on an LEL of 5 percent.

2.5.2 Points of Compliance
The POCs also are included in Table 2 for each media and Site area. POCs are the locations
within the site where the cleanup standards must be met. Site POCs are discussed further in
Section 4.3.

2.5.3 Remediation Levels
RELs are also shown in Table 2 where applicable. The RELs are used to determine when
contingent remedial actions must be implemented. Site RELs are discussed further in
Section 4.3.
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SECTION 3

Evaluation of Cleanup Alternatives
This section provides a summary of key information provided in the FS and FS Addendum
(GSI, 2018 and GSI, 2019a), including a detailed screening of remedial technologies,
evaluation of cleanup alternatives, and identification of preferred remedial alternatives for
each Site area. These technology screening and alternatives evaluation steps were conducted
separately for each Site area, because the occurrence of the two primary site-associated
contaminants (PCP and arsenic) differed for each portion of the Site.

3.1 Initial Screening of Technologies
3.1.1 Screening Approach
Potentially applicable remedial technologies were identified and screened employing
available published resources and industry common practice. Two primary contaminants of
interest are considered throughout this evaluation, PCP and arsenic; the treatment of both
focuses on contamination in soil and water. The following sources of information were used
to screen these technologies relative to the pertinent media:
x

The Federal Remediation Technologies Roundtable (FRTR) screening matrix
(http://www.frtr.gov)

x

Federal (U.S. Environmental Protection Agency [EPA], U.S. Navy, U.S. Air Force,
and U.S. Army Corps of Engineers) documents available online
(https://cluin.org/databases/#67;
http://www.epa.gov/remedytech/publicationsremediationဨtechnologiesဨ
cleaningဨcontaminatedဨsites)

x

Regional industry common practices for soil and water treatment

3.1.2 Preliminary Identification of Technologies
The FRTR screening matrix provides an overall rating of a technology group or process (e.g.,
In Situ Biological Treatment) with respect to broad chemical types such as “Inorganics.”
“Inorganics” is understood to include metals, such as arsenic, and “Halogenated SVOCs”
(semivolatile organic compounds) is understood to include PCP. The FRTR rating system is
structured as “Above Average,” “Average,” or “Below Average.” As a result, the
preliminary identification was performed in the following steps:
x

All technologies rated “Above Average” for “Inorganics” or “Halogenated
SVOCs” were determined to be applicable.

x

Technologies that were rated “Average,” “Below Average,” or “Site Dependent”
for “Inorganics” and “Halogenated SVOCs,” but were known to be applicable,
were added to the list of identified technologies.
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The results of the preliminary technology identification screening for PCP and arsenic in soil
are provided in the FS and FS Addendum.

3.1.3 Technology Evaluation
Available information in literature was reviewed to determine siteဨspecific applicability of
each technology identified in the preliminary screening. Each technology was screened for
effectiveness and implementability. Technologies determined to be effective and
implementable were retained for further consideration. Technologies deemed ineffective or
not implementable at the Site were eliminated from further consideration.

3.1.4 Development of Remedial Alternatives
Six remedial alternatives for the Log Yard were assembled from the remedial technologies
presented in the FS and FS Addendum. Table 3 summarizes the components of the remedial
alternatives considered.
Three remedial alternatives for the Sawmill were assembled from the remedial technologies
presented in the FS. Table 4 summarizes the components of the remedial alternatives
considered.

3.2 Detailed Evaluation of Alternatives
This section summarizes the evaluations of remedial alternatives as conducted during the
FS and FS Addendum.

3.2.1 Threshold Requirements
Remedial actions performed under MTCA must meet a set of minimum requirements or
threshold requirements. Per WAC 173-340-360(2)(a), alternatives that do not meet the
threshold requirements are not considered viable remedial alternatives under MTCA. Each
of the six evaluated Log Yard alternatives and the three Sawmill alternatives were
determined to comply with threshold requirements, which are to:
x

Protect human health and environment

x

Comply with cleanup standards

x

Comply with applicable state and federal laws

x

Provide for compliance monitoring

3.2.2 Other MTCA Requirements
A preferred remedial alternative for each Site area was defined after evaluating other MTCA
requirements. These additional requirements included the following:
x

Use permanent solutions to the maximum extent possible

x

Provide for a reasonable restoration time frame
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x

Consider public concerns

3.2.3 Restoration Time Frame
The restoration time for each alternative was evaluated during the FS and FS Addendum. A
summary of those evaluations is provided below:

Log Yard
All evaluated remedial alternatives in the Log Yard are expected to achieve cleanup
objectives within a similar time frame. That time varies as described below:
x

Groundwater restoration time frame: Residual groundwater contamination is
expected to remain within the Site under all Log Yard alternatives. Following
remedial actions (capping or soil removal), residual groundwater contamination is
expected to attenuate as a result of ongoing geochemical processes that sequester
arsenic. However, this is expected to require many decades under all alternatives.
No practicable alternatives were defined that could result in a more rapid
groundwater restoration time frame. Given the extended restoration time frames for
Site groundwater, all FS and FS Addendum cleanup alternatives include contingent
remedial actions for arsenic in groundwater. The schedule for installation of a PRB
along Wapato Creek is expedited in Alternative 3A to optimize groundwater
restoration time frames. Remediation levels will be used to determine whether
contingent remedial actions should be undertaken at the Site.

x

Restoration time frame for benthic receptors, sediments and surface water: Despite
the extended groundwater restoration time frame, RI monitoring documented that
concentrations of arsenic in Wapato Creek surface water were below levels
protective of aquatic organisms and groundwater background levels, the levels in
sediments were below natural background, and arsenic concentrations in porewater
were below those protective of benthic organisms. Therefore, aquatic and benthic
receptors are expected to remain protected throughout the groundwater restoration
time frame.

x

Termination of stormwater migration pathway: Groundwater infiltration to the
stormwater system currently serves as a preferential pathway for arsenic migration
to Wapato Creek. Stormwater conveyance system repair or replacement is proposed
in all Log Yard remedial alternatives and is considered to be a priority action.
Implementation of stormwater system repair is expected to occur in year one
following regulatory approval. Reduction of seepage in the stormwater conveyance
system is expected to occur immediately following system repair.

Sawmill
As evaluated in the FS, all three remedial alternatives in the Sawmill are expected to achieve
cleanup objectives within a reasonable time frame. Ongoing natural attenuation of the
primary contaminant, PCP, is an element of all three alternatives and is the primary
DRAFT CLEANUP ACTION PLAN

12

PARCEL 15 (PORTAC) - PORT OF TACOMA

treatment in Alternative 1. Based on existing data, residual PCP in the Sawmill is expected
to achieve cleanup standards through natural attenuation within approximately 12 to 16
years. The baseline alternative, Alternative 3, which proposes excavation, offsite disposal,
temporary groundwater treatment, and monitored natural attenuation (MNA), anticipates a
shorter restoration time frame of 4 to 6 years with performance monitoring. Alternative 2, an
enhanced MNA or biodegradation alternative, anticipates an enhanced restoration time
frame of 6 to 8 years with performance monitoring.

3.2.4 Disproportionate Cost Analysis
The MTCA disproportionate cost analysis (DCA) is used to determine which alternative is
permanent to the maximum extent practicable. The DCA does this by comparing the
relative costs and benefits of the different alternatives.
The evaluation criteria for the DCA are specified at WAC 173-340-360((3)(e), and include
protectiveness, permanence, cost, long-term effectiveness, management of short-term risks,
implementability, and consideration of public concerns.
In the FS and FS Addendum and Cleanup Action Plan, the individual criterion scores were
weighted to emphasize protectiveness, permanence, and long-term effectiveness. The
weighting factors used in the evaluation of Sawmill and Log Yard alternatives are as
follows:
x

Protectiveness: 25 percent

x

Permanence: 20 percent

x

Long-term effectiveness: 20 percent

x

Management of short-term risks: 15 percent

x

Technical and administrative implementability: 10 percent

x

Consideration of public concerns: 10 percent

For each criterion, the benefits of the alternative were scored on a scale of 1 to 10 based on
the degree to which the alternative meets that criterion. A score of 1 indicates that the
alternative poorly meets the criterion and a score of 10 indicates that the alternative
provides the highest benefit for that criterion. Overall benefits of the alternative are
represented by the sum of the individual benefits scores, multiplied by the weighting
factors. Tables 5 and 6 show this overall score in the “Environmental Benefit Score” column.
The preferred alternative for each Site area was identified by evaluating which alternatives
were the most permanent without triggering disproportionate costs. As specified at WAC
173-340-360(3)(e), the alternatives were ranked from most permanent to least permanent
using the benefits scores and the MTCA definition of permanent solution. Then the
alternatives were evaluated to determine the relationship between remedy benefits and
incremental costs of each alternative. As defined in MTCA, “costs are disproportionate to
benefits if the incremental costs of the alternative over that of a lower-cost alternative exceed
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the incremental degree of benefits achieved by the alternative over that of the other lowercost alternative.”

Log Yard DCA
A DCA was performed for five Log Yard alternatives in the FS. It was then updated for a
sixth alternative (Alternative 3A) in the FS Addendum. The findings of the Log Yard DCA
as presented in the FS Addendum are summarized below and in Table 5:
x

Protectiveness: All proposed remedial alternatives meet the protectiveness threshold
criteria and would be protective of human health and environment. However,
significant differences in protectiveness were identified among the alternatives.
Alternative 3 and 3A were the highest-ranked capping alternatives because both use
a low-permeability cap expected to protectively address the source of perched water
and reduce groundwater flux to Wapato Creek. The cap also separates the
infiltration-control layer from the working surface, providing better protection of cap
performance over the long term in comparison to other alternatives. Alternative 3
addresses the stormwater pathway through raising and replacing the stormwater
system and Alternative 3A addresses the stormwater pathway through a
combination of draining the perched water zone and stormwater system repairs.
Because the replacement of the stormwater system in Alternative 3 occurs earlier
than in Alternative 3A, Alternative 3 provides a more robust barrier to the
stormwater pathway earlier than the stormwater system repairs of Alternative 3A.
However, the contingent placement of the drainage system in Alternative 3A within
the perched water zone provides more direct source reduction. Consequently, each
alternative was awarded the same ranking score for protectiveness.

x

Permanence: Scores for remedy permanence generally follow those for
protectiveness. Among the capping alternatives, Alternatives 3 and 3A both received
the highest score for permanence because of their use of the low-permeability cap,
separation of the cap working surface from the infiltration-control layer, and
stormwater system replacement.

x

Long-Term Effectiveness: Scores for long-term effectiveness were highest for those
alternatives expected to require the least active maintenance to protect remedy
performance for the long term. Among the capping alternatives, long-term
effectiveness scores were highest for Alternative 3 and 3A. Initial investments in a
low-permeability cap under Alternative 3 or the perched groundwater treatment and
PRB in Alternative 3A are expected to control the high-arsenic concentrations in
perched groundwater and reduce arsenic flux toward Wapato Creek most
effectively, enhancing the performance of natural attenuation processes. The
separation of the cap working surface from the infiltration-control layer enhances the
long-term performance of the cap and makes the remedy less dependent on active
cap inspections and maintenance in comparison to Alternatives 1, 2, and 4. The
remedies for Alternatives 3 and 3A do not require long-term active groundwater
extraction, treatment, and monitoring, as required under Alternative 4. Alternative 5
received a high score for long-term effectiveness because of its use of offsite disposal
in a commercial landfill for management of contaminated soils, rather than onsite
containment beneath a cap.
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x

Management of Short-Term Risks: Scores for short-term risk-management varied
significantly among the alternatives. Those alternatives that require the greatest
exposure of contaminated materials during remedy implementation (i.e.,
Alternatives 4 and 5) received the lowest scores. Alternatives 1, 2, and 3 received
higher scores because those alternatives require little or no exposure of contaminated
soils or groundwater during remedy implementation. Alternative 3A received the
same score ad Alternative 4, a higher score than Alternatives 5 but lower than other
alternatives as it requires more direct exposure to contaminated soils via the early
implementation of the perched groundwater treatment and PRB, but less exposure
than Alternatives 4 and 5.

x

Technical and Administrative Implementability: All Log Yard alternatives are
considered to be sufficiently implementable to be evaluated in the FS. However, the
complexity of implementation requirements varies significantly among the
alternatives. Alternative 3A is considered to be the highly implementable because
the primary remedial technologies, the perched groundwater treatment and PRB,
can be implemented most easily with current facility use. Alternatives 1 and 2 are
considered the most implementable because these alternatives use relatively simple
construction methods not requiring exposure of contaminated soils or groundwater,
and do not require additional permitting as do Alternatives 3, 4, or 5. Alternatives 3
and 3A require more regrading of the Site during cap construction, and will require
issuance of a construction stormwater permit not required under Alternatives 1 and
2 because of the rubblization of the RCC cap. Implementation requirements for
Alternatives 4 and 5 are much greater, resulting in lower scores for implementability.
To be protective, Alternative 4 requires the use of short-term and long-term
management methods for extracted groundwater. This would include development
and maintenance of an individual NPDES permit, and performance of active
groundwater treatment, monitoring, and reporting throughout the life cycle of the
remedy. Alternative 5 requires implementation of the largest construction effort, use
of management practices to prevent contaminant releases via stormwater, and
implementation of measures to ensure safety during offsite transportation and
disposal of contaminated soils removed from the Site.

x

Consideration of Public Concerns: Public concerns will be evaluated after the
public comment period, and alternative scoring will be altered as appropriate.

x

Environmental Benefit Score: The derivation of this score is described above in
Section 3.2.4. See Table 5 for the score for each alternative.

x

Probable Cost: Cost estimates for each alternative are provided in Appendix A of
the FS Addendum. The costs were evaluated on a 100-year timescale to fully capture
the expected long-term care costs of the proposed remedies. Because of the areal
extent of the Site and quantity of contaminated media present, remedies are material
sensitive. Alternative 5, which proposes Site-wide excavation and offsite disposal,
was estimated to have the highest cost (approximately $31 million). Alternatives 1
through 4 vary in initial construction cost, driven primarily by cap material
quantities and significance of existing cap alteration. In terms of net present value
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(NPV), Alternatives 1 through 4 have similar overall cost, ranging from $9.5 to $12.2
million.
DCA results are presented in Figure 4 for the Log Yard. Environmental benefit scores rank
in the following order: Alternative 1 (lowest), 4, 2, 3, 3A, and 5 (highest). The incremental
benefit increases in rough proportion with cost from Alternatives 1 through 3A. However, a
large (more than twofold) cost increase occurs between Alternatives 3A and 5 without a
corresponding increase in environmental benefits. Environmental benefits increase only 6
percent in contrast to a 190 percent increase in costs. Based on the disproportionate increase
in costs for Alternative 5, Alternative 3A is identified as the preferred remedial alternative.
Alternative 3A is permanent to the maximum extent practicable.

Sawmill DCA
Comparative analysis used to determine the benefit scoring and overall ranking of proposed
remedial alternatives in the Sawmill are detailed below. The individual benefit scores and
rankings are provided in Table 6.
x

Protectiveness: The three Sawmill alternatives were evaluated for protectiveness
relative to the expected timeline to reach CULs in all Site wells. Scores for
Alternatives 3 and 2 were higher than for Alternative 1, given the longer restoration
time frame for that alternative. However, all alternatives are expected to achieve
compliance with Site CULs and protect human health and the environment.

x

Permanence: All alternatives propose permanent remedies that would result in
permanent reduction of contaminant mass and toxicity. PCP degrades naturally in
aerobic and anaerobic groundwater conditions, ultimately to innocuous byဨproducts.
Differences among the alternatives were associated with the expected time to reach
CULs in all Site wells. Alternative 3 had the highest score and Alternative 1 had the
lowest score.

x

LongဨTerm Effectiveness: All alternatives propose permanent remedies that would
result in permanent reduction of contaminant mass and toxicity. PCP degrades
naturally in aerobic and anaerobic groundwater conditions, ultimately to innocuous
byဨproducts. Alternative 1 scored lower than Alternatives 2 and 3 because of the
longer time frame required to reach CULs in all wells, and the longer time frame
required for implementation of interim environmental covenants at the Site.

x

Management of ShortဨTerm Risks: Each alternative was ranked relative to the
significance of expected interaction and handling of contaminated media during
implementation of the respective remedy. Alternative 3, which proposes excavation
and temporary groundwater treatment, received the lowest relative ranking because
it poses the greatest shortဨterm exposure risks to workers during material removal
and offsite transportation and disposal.

x

Technical and Administrative Implementability: All Sawmill alternatives use
commercially available construction methods. Alternative 3 received the lowest
score because of its greater relative complexity in handling excavated materials and
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coordinating offsite disposal. Alternative 1 received the highest implementability
score because the treatment mechanism is ongoing and requires minimal
infrastructure changes for longဨterm monitoring.
x

Consideration of Public Concerns: Public concerns will be evaluated after the
conclusion of the public comment period, and alternative scoring will be altered as
appropriate.

x

Environmental Benefit Score: The derivation of this score is described above in
Section 3.2.4. See Table 6 for the score for each alternative.

x

Cost: Each alternative includes provisions for compliance and confirmation
monitoring, and cost estimates for the monitoring program are included in each
alternative. Alternative 3, which proposes excavation and offsite disposal with
temporary groundwater treatment, poses the greatest cost at an NPV of
approximately $740,000; landfill disposal fees represent the greatest unit cost.
Alternatives 1 and 2 had a similar NPV cost of approximately $500,000 to $540,000,
despite initial capital expenditures in Alternative 2, because of expected savings in
longဨterm monitoring costs.

Benefits and costs of remediation alternatives for the Sawmill are presented in Figure 5.
Environmental benefit scores increase from Alternatives 1 to 2, but decrease between
Alternatives 2 and 3. Remedy costs increase slightly between Alternatives 1 and 2. However,
they increase substantially between Alternatives 2 and 3, without a corresponding increase
in environmental benefit. Based on the disproportionate increase in costs for Alternative 3,
Alternative 2 is identified as the preferred remedial alternative. Alternative 2 is permanent
to the maximum extent practicable.

3.3 Optimization and Modification of Alternatives
3.3.1 Log Yard Alternative 3A Optimization
Additional evaluations were completed for the alternative that scored highest in the DCA
for the Log Yard, Alternative 3A, to optimize the environmental benefit score versus
probable cost. Based on these evaluations, sequencing of the elements of the alternative
were revised as follows:
x

Installation of the PRB earlier in the implementation of the remedy, in conjunction
with the conveyance system improvements. The DCA evaluation called for the PRB
installation later in the remedial action implementation, after conveyance system
improvements and perched groundwater treatment actions were completed.

x

Installation of the perched groundwater treatment system will be contingent on the
performance of the PRB and conveyance system improvements, and would occur
later in the implementation of the remedy. The DCA evaluation included the
perched groundwater treatment system installation early in the remedial action
implementation, before the PRB installation.
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The probable cost, and environmental benefit score were recalculated based on these
changes in sequencing. The revised tables and DCA figure from the FS Addendum are
provided in Appendix B. Installing the PRB earlier and delaying the installation of the
perched groundwater treatment system increases the probably cost from $11.4 million to
$11.5 million while also increasing the environmental benefit score from 7.0 to 7.3. This
revises the environmental benefit to probable cost ratio from 0.61 of 0.63. Alternative 3A is
identified as the preferred remedial alternative. Alternative 3A is permanent to the
maximum extent practicable.

3.3.2 Sawmill Alternative Modification
Additional evaluation of the source of alkalinity in groundwater in the former dip tank area
was conducted following approval of the FS and FS addendum. It was determined that
alkaline conditions are likely the result of the recycled concrete aggregate that was used for
backfill (University of Wisconsin-Madison, 2012). The alkaline groundwater conditions are
localized in the concrete aggregate backfill, given that a high pH was not observed in the
three wells (MW-1, MW-3, and MW-4) located adjacent to the former dip tank excavation
area. Alkaline groundwater conditions can inhibit biological activity and reduce the
adsorptive capacity of PCP, resulting in a localized increase in PCP mobility. However, PCP
concentrations have continued to naturally attenuate over time, as shown in the trend plot
in Appendix A. Alternative 2 was selected in the FS based on the assumption that the pH
could be modified by injecting amendments to enhance biodegradation. Given that the
excavation in the dip tank area is backfilled with concrete aggregate, it is expected that
injection of amendments would not provide the pH adjustment needed to enhance
biodegradation.
The environmental benefit scores were recalculated based on these considerations. The
revised DCA evaluation table and DCA figure from the FS are provided in Appendix C.
This revises the environmental benefit to probable cost ratio for Alternative 2 from 1.34 to
1.09. Based on these revisions, Alternative 1 has the highest environmental benefit to cost
ratio and Alternative 1 is selected as the preferred remedial alternative. Alternative 1 is
permanent to the maximum extent practicable.
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SECTION 4

Description of Selected Remedy
4.1 Basis for Remedy Selection
Ecology has selected the proposed remedy for the Site based on the alternatives evaluation
conducted in the FS Report and the FS Addendum, and as described in Sections 3.2 and 3.3
of this CAP:
x

Alternative 3A was selected as the preferred remedial alternative for the Log Yard
and

x

Alternative 1 was selected as the preferred remedial alternative for the Sawmill.

These alternatives meet all of the threshold requirements under MTCA and provide a
reasonable restoration time frame (see Section 3.2.3), and have been determined to be
permanent to the maximum extent practicable as defined in WAC 173-340-360(3)(e)
following completion of a disproportionate cost analysis (see Section 3.2.4). These
alternatives also comply with Ecology’s expectations for cleanup remedies as defined in
WAC 173-340-370.

4.2 Description of the Cleanup Action
4.2.1 Log Yard
The selected alternative (Alternative 3A) is illustrated in Figures 6 and 7. Figure 8 details the
implementation phasing for remedial actions and includes a time frame for completion. The
remedy includes the following components, with planned remedial actions to be
implemented in two discrete phases of construction (Phase 1 and Phase 2):

Planned Remedial Actions
x

Conveyance System Improvements (Phase 1): Elements of the conveyance
system improvements include the installation of tide gates, removal of the spill
containment vaults, and installation of slip lining or other trenchless pipe. The
goal of these actions are to eliminate preferential pathways between site
groundwater and Wapato Creek. This work will include the following actions:
o

Tide gates will be installed at outfalls OF-2 and OF-3 to prevent tidal
backflow from Wapato Creek.

o

Significant accumulated debris in the stormwater system will be
removed.

o

Removal of the spill containment vaults and slip lining the conveyance
pipes (or other trenchless pipe repair) between Wapato Creek and the
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removed vaults will be completed. A section of pipe or stormwater vault
would then be installed in place of each of the existing vaults.
o

Performance monitoring will then be conducted for conveyance system
improvements.

x

Permeable Reactive Barrier (Phase 1): The PRB will be installed in conjunction
with the conveyance system improvements to serve as the primary remedy. The
goal of the PRB is to control and reduce the concentration of the arsenic in
groundwater at the downgradient side of the PRB. The PRB will be installed
parallel to Wapato Creek along the westernmost boundary of the cap and along a
portion of the northwestern boundary (Figure 6). The PRB will extend to below
the streambed of Wapato Creek. It will be backfilled with reactive media (e.g.,
iron filing or zero valent iron) to treat dissolved arsenic in the groundwater
passing through the PRB. Based on preliminary analysis (to be confirmed with a
design study), the PRB will extend to a depth of approximately 25 feet below
ground surface (bgs), with reactive media placed between the interval of 10 and
25 feet bgs to intercept impacted groundwater (Figure 7). A low-permeability
material to inhibit surface water infiltration and provide structural strength, such
as a low-strength concrete, will be placed atop the reactive media to restore the
grade to pre-excavation conditions. The PRB performance will be monitored to
assess whether the PRB is achieving its goals. Monitoring wells installed
downgradient of the PRB will be used to assess the effectiveness of the PRB.

x

Enhanced (Low-Permeability) Cap (Rubblize RCC and Install Clay Liner;
Phase 2): During Phase 2 of Site cleanup, a low-permeability GCL or cap of
equivalent infiltration-control performance, will be constructed within the Log
Yard at the time the Site undergoes redevelopment. The goal for this component
of the cleanup is to (1) significantly reduce vertical seepage of stormwater
through the cap and underlying fill containing slag, (2) significantly reduce
seepage with elevated arsenic concentrations into the conveyance system, and (3)
lower the perched groundwater level in the vicinity of monitoring wells HC-2,
MW-10, and MW-13 to below the fill containing slag. The timing of the
construction of the low-permeability cap will be determined by completion of
land use planning efforts for the site and the timing for development at the site.
This coordination of remediation and land use planning efforts is required to
optimize cap and associated drainage performance. The conceptual
implementation approach for the cap is as follows:
o

The RCC cap will be rubblized and the underlying gravel course
removed to install a low-permeability GCL atop the fill containing slag.
The cap will be sloped to subsurface drain structures.

o

A working surface will be constructed atop the GCL and the Site will be
restored for ongoing uses. The working surface is expected to be
composed sequentially of a geogrid, gravel, and standard hot mix asphalt
surface. A schematic is shown in the inset in Figure 6.
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o

x

In parallel with capping, the existing stormwater conveyance system will
be abandoned and a replacement system installed at the same or higher
grade with watertight seals and joints. The existing system will be
abandoned by either complete removal or plugging with lowpermeability material (e.g., low-strength concrete) at multiple stations
throughout the system.

Remedy Maintenance Activities:
o

The remedy includes planned maintenance activities for the PRB, the existing
RCC cap, and the future low-permeability cap (following its installation).
These activities will be defined for each phase of remedial action in
operations maintenance and monitoring plans (OMMPs) to be prepared
during remedial design. The first OMMP will address maintenance of the
PRB and RCC cap. The second OMMP will address maintenance of the lowpermeability cap.

o

The remedy also includes development of a contaminated media
management plan (CMMP). The CMMP will define the method to be used to
manage contaminated soil or groundwater that may be generated in the
future during remedy maintenance or site development activities. The
CMMP will be developed during remedial design.

x

Environmental Monitoring: The planned remedy includes a comprehensive
environmental monitoring program to document that cleanup standards are met
and determine whether contingent remedial actions must be implemented. The
details of the environmental monitoring program will be defined in a
Compliance Monitoring and Contingency Response Plan (CMCRP). That
document will be prepared during environmental design for the first phase of
remedy implementation. Additional details regarding monitoring activities are
described in Section 4.3.

x

Institutional Controls: A restrictive covenant will be placed on the property to
restrict the land use at the site to industrial uses, prohibit consumptive use of site
groundwater, restrict activities that would compromise the remedial actions, and
require a contingent soil gas evaluation should enclosed structures be
constructed in the Log Yard.

Contingent Remedial Actions
Groundwater monitoring will be performed as described in the CMCRP to document
compliance with cleanup standards. In the event that remediation levels are not met
following implementation of the remedial action and environmental monitoring, contingent
remedial actions will be implemented to ensure protection of human health and the
environment. The remedy includes one defined contingent remedial action for groundwater
and one for soil vapors as contemplated during development of the FS and this CAP:
x

Contingent Conveyance System Improvements: If performance monitoring
indicates that base flow discharges from the Log Yard outfalls with elevated
arsenic concentrations continue after the Log Yard conveyance system
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improvements described above, then additional sections of pipe will be slip lined
or sealed via other trenchless pipe technologies upstream of the removed vaults.
x

Contingent Perched Groundwater Treatment: Groundwater evaluations
performed during the FS demonstrated that elevated arsenic levels in perched
groundwater within the Log Yard can be reduced rapidly by treating the water
with zero valent iron. If remediation levels for groundwater are not met
downgradient of the PRB or arsenic concentrations in discharges from the Log
Yard outfalls are not reduced, collection and treatment of perched groundwater
may be implemented to reduce the flux of arsenic toward the PRB and into the
stormwater conveyance system. This contingent treatment remedy would
capture perched water with a French drain type collection system (see Figure 9).
Perched water would be treated in situ (i.e., in collector vaults) and then reinfiltrated within the groundwater plume area at or upgradient of the PRB.

x

Contingent Management of Soil Vapors: The RI confirmed that methane levels
in soil gas are elevated within the Log Yard and portions of the Sawmill. These
soil vapors are primarily associated with decomposition of wood waste present
in the Log Yard area. There may also be contributions from natural organic
matter deposits in site soils. Under current land uses, no management controls
are required. However, in the event that buildings or other enclosed structures
are constructed at the Site, an evaluation will be required to define soil gas
management methods to prevent gas accumulation in the new structures.

4.2.2 Sawmill
The selected remedy for the Sawmill is Alternative 1 (Figure 10), with revisions as described
below. The alternative includes the following components:
x

Natural Attenuation: The PCP concentration in groundwater within the former
dip tank area has been decreasing over time, confirming that natural attenuation
of the PCP is occurring (Appendix A). This alternative will employ natural
attenuation and monitoring in the former dip tank area to achieve compliance
with groundwater cleanup standards. PCP concentrations in nearby wells (MW1, MW-3, and MW-4) are already below site CULs.

x

Environmental Monitoring: Groundwater monitoring will be performed to
verify that natural attenuation of the remaining PCP contamination achieves
groundwater cleanup standards. The groundwater program will be defined in
the site CMCRP, which is to be developed during remedial design. Current
monitoring expectations are described in Section 4.3.

x

Institutional Controls: A restrictive covenant will be recorded for the Sawmill to
document the cleanup as performed, restrict land uses to industrial use, restrict
consumptive use of site groundwater in the former dip tank area pending
compliance with cleanup standards, and require a contingent soil gas evaluation
should enclosed structures be constructed in the Sawmill.

x

Contingent Management of Soil Vapors: The RI confirmed that methane levels
in soil gas are elevated within the Log Yard and portions of the Sawmill. These
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soil vapors are primarily associated with decomposition of wood waste present
in the Log Yard. There may also be contributions from natural organic matter
deposits in site soils. Under current land uses, no management controls are
required. However, in the event that buildings or other enclosed structures are
constructed at the Site, an evaluation will be required to define soil gas
management methods to prevent gas accumulation in the new structures.

4.3 Compliance Monitoring Framework
This section describes the compliance monitoring framework considered by Ecology during
selection of the remedy.
Compliance monitoring activities associated with the cleanup include three types of
monitoring:
x

Protection monitoring: Includes monitoring during implementation of an active
remedy to ensure continued protection of remediation workers and the
environment. Projection monitoring requirements will be defined during
remedial design for each phase of remedy construction.

x

Performance monitoring: Includes monitoring activities to confirm that the
cleanup action has attained cleanup standards and other performance
requirements.

x

o

Performance monitoring requirements for soil capping activities will be
defined during remedial design.

o

Performance monitoring requirements for groundwater monitoring will
be defined in the CMCRP.

Confirmational monitoring: Includes monitoring activities to confirm the longterm effectiveness of the cleanup action once performance standards have been
attained. Confirmational monitoring requirements for groundwater monitoring
will be defined in the CMCRP.

4.3.1 Groundwater POCs and RELs
The groundwater monitoring framework assumes the use of both conditional (arsenic) and
standard (PCP) POCs, and the use of RELs for arsenic.

Arsenic Conditional POC
The remedial actions for the Log Yard include a conditional POC located along the shoreline
of Wapato Creek. This POC meets the tests for a conditional point of compliance as defined
in WAC 173-340-720(8)(c), including requirements for providing a reasonable restoration
time frame (see Section 3.2.3) and for providing all practicable methods of treatment (i.e.,
inclusion of the PRB and contingent perched water treatment).
Arsenic concentrations throughout the Log Yard exceed the CUL, with the highest
concentrations observed within and below the perched water zone located in the central
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portion of the Log Yard. As described in the FS and RI Reports, arsenic transport is limited
by the fine-grained nature of the native alluvial deposits, and by the groundwater and soil
conditions that promote arsenic precipitation and adsorption.
None of the Log Yard FS alternatives evaluated potentially could achieve groundwater
CULs at the standard POC within a relatively short time frame. Integral to the selected
remedy is the use of a conditional POC established along the eastern shoreline of Wapato
Creek, as shown in Figure 11. Conditional POC wells in this location are located as close as
practicable downgradient from the source areas and before discharge to surface water, in
accordance with WAC 173-340-720(8)(c). Wells in this location will be located downgradient
of containment (capping) and treatment structures (i.e., PRB and contingent perched
groundwater treatment structures if required) installed as part of the remedy, and
upgradient of Wapato Creek.
Additional sentinel wells or piezometers may be included in the groundwater monitoring
framework to monitor groundwater elevations or groundwater quality within the Log Yard
and upgradient of the POC. Evaluation against CULs will not be performed at such sentinel
wells.

Arsenic RELs
The compliance monitoring framework for the Log Yard includes the use of arsenic RELs.
These arsenic RELs will be used to trigger additional contingent remedy evaluations in the
event that groundwater remedial actions do not perform as anticipated. Compliance with
RELs will be evaluated at the conditional POC wells and supplemented with additional PRB
groundwater monitoring points.
The combination of cap maintenance/replacement and PRB installation is expected to
control and ultimately reduce groundwater arsenic concentrations at the POC wells in
comparison to baseline groundwater quality at these locations. Baseline groundwater
quality will be defined for each well during the first eight groundwater monitoring events
(including existing data available from the RI/FS and post-FS sampling events where
applicable).
A REL exceedance is defined as a sustained flat or increasing trend in groundwater arsenic
concentrations measured at one or more POC wells that is not associated with recent
construction activities (e.g., soil disturbance during PRB installation) Trend analysis will be
performed periodically on each well using the Theil-Sen trend analysis method or similar
statistical methods to be defined in the CMCRP. The Theil-Sen trend method is capable of
differentiating between increasing and decreasing trends and random water quality
variation.
If a REL exceedance is noted, a contingent remedy evaluation will be initiated. That
evaluation may include additional groundwater, surface water, or porewater testing as
necessary to assess the significance of the groundwater quality changes. An evaluation
report will be prepared documenting the conclusions of the evaluation and recommending a
contingent remedial action if necessary.
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PCP POC
PCP is consistently elevated only in a single well in the Sawmill (MW-2R), which sits within
the former dip tank excavation. Two other wells (MW-5R and MW-6R) in the Sawmill have
had intermittent exceedances of the PCP PQL but are located approximately 550 feet from
Wapato Creek. Wells nearest to Wapato Creek in the Sawmill (MW-1, MW-3 and MW-4)
exhibit PCP concentrations consistently below the PCP CUL.
A standard POC (i.e., site-wide) for groundwater will be applied to PCP in the Sawmill.
Groundwater monitoring activities at the Sawmill are expected to include periodic
monitoring of wells MW-2R, MW-5R, and MW-6R (see Figure 11) until PCP cleanup levels
are consistently maintained.

4.3.2 Soil POC
Soil cleanup levels at the Log Yard and Sawmill are applied at the standard MTCA POC,
throughout the site and between 0 and 15 feet below ground surface.
Ongoing soil testing is not anticipated following implementation of the remedy, unless the
cap is disturbed (e.g., during cap maintenance or redevelopment activities).

4.3.3 Surface Water POC
Compliance with surface water will be measured using a standard POC located within the
surface water discharging from Log Yard outfalls (OF-2 and OF-3) into of Wapato Creek.
Log Yard outfall monitoring is anticipated during cleanup implementation to verify
protectiveness of the Log Yard conveyance system upgrades. Log Yard outfall monitoring is
anticipated following implementation of the remedy. Log Yard outfall monitoring may also
be performed as part of contingent remedy evaluations where appropriate.
Sediment porewater is not surface water. Porewater monitoring provides an indication of
contaminant transport and attenuation processes occurring between the groundwater POC
and the surface water POC. Porewater monitoring may be performed as part of contingent
remedy evaluations but is not anticipated as a regular part of the compliance monitoring
program for the Site.

4.3.4 Groundwater Monitoring Expectations
This section describes groundwater monitoring expectations for the selected remedy. The
detailed expectations will be defined in the CMCRP, to be developed during remedial
design.

Log Yard Monitoring
Log Yard monitoring activities are to include periodic monitoring of POC wells, as well as
periodic monitoring of selected sentinel wells and piezometers located within the Log Yard.
x

Monitoring is to be performed on a semi-annual basis during the year preceding
(Year 0) and the five years following (Year 1 through Year 5) Phase 1

DRAFT CLEANUP ACTION PLAN

25

PARCEL 15 (PORTAC) - PORT OF TACOMA

construction (construction of the PRB and completion of the storm drain
upgrades).
x

Provided that groundwater RELs are met, the frequency may then be reduced to
annual measurements (Year 6 forward).

x

Following five years of annual monitoring (Year 6 through Year 10), and
provided that groundwater RELs have not been exceeded, the frequency of
monitoring may be reduced to 2.5-year intervals for long-term monitoring.
Statistical evaluations over the long term may be conducted to determine if five
year monitoring intervals will adequately characterize groundwater conditions.

Sawmill Monitoring
Sawmill monitoring will include periodic monitoring of the three wells that have had
detectable PCP (MW-2R, MW-5R, and MW-6R). Monitoring will be performed semiannually during the first two years, unless cleanup levels have been met (in which case
groundwater monitoring will terminate at that well). Groundwater cleanup levels will be
considered to have been met when the results in a given well remain below the PCP cleanup
level for four consecutive monitoring events.
After two years, and assuming there is not an upward trend in groundwater PCP
concentrations, the frequency of monitoring may be reduced to annual.

Soil Gas Monitoring
Routine soil gas monitoring is not warranted. Soil gas monitoring will be performed as part
of contingent evaluations should construction of enclosed or occupied spaces be proposed at
the Site. These data would be used to determine what types of controls may be necessary to
protect indoor air quality.

4.4 Compliance with ARARs
In accordance with WAC 173-340-710, applicable, relevant and appropriate requirements
(ARARs) were considered during development of corrective actions and proposed CULs.
Although a cleanup action performed under formal MTCA authorities (e.g., a consent
decree) would be exempt from the procedural requirements of certain state and local
environmental laws, the action nevertheless must comply with the substantive requirements
of such laws (RCW 70.105D.090; WAC 173ဨ340ဨ710).
Potentially applicable federal laws and regulations that may impact the implementation of
remedial actions at the Site are shown in Table 7. The list of applicable ARARs may be
refined during remedial design.

4.5 Schedule for Implementation
The final remedy will be implemented in two discrete phases.
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x

x

Phase 1 Cleanup: Phase 1 implementation will be initiated following finalization
of the CAP and execution of an Agreed Order (AO). This work will include the
following:
o

Development of an engineering design report, including supporting
plans (CMCRP, CMMP, and an OMMP for the existing cap)

o

Design and permitting for the Phase 1 cleanup

o

Construction of the Phase 1 cleanup, including construction of the PRB
and storm drain improvements

o

Development of a Completion Report for Phase 1 construction

o

Implementation of ongoing cap maintenance activities as defined in the
OMMP

o

Groundwater monitoring and data evaluation as defined in the CMCRP
(including, if applicable, the implementation of a contingent remedy
[conveyance system improvements and perched groundwater
treatment]).

Phase 2 Cleanup: Construction of the future low-permeability cap requires
verification of land use planning assumptions and coordination with future
redevelopment activities. This work will be implemented under a separate future
AO Amendment or Consent Decree, and will include the following:
o

Development of a Phase 2 engineering design report, including
supporting plans (Phase 2 OMMP for the upgraded cap)

o

Design and permitting for the Phase 2 cleanup

o

Construction of the Phase 2 cleanup, including construction of the lowpermeability cap

o

Development of a Completion Report for Phase 2 construction

o

Implementation of cap maintenance activities as defined in the Phase 2
OMMP

o

Ongoing groundwater monitoring and data evaluation as defined in the
CMCRP
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Table 1. Summary of Significant Investigations and Evaluations

Year
1976

Author
Hart Crowser, Inc.

1988

Rittenhouse-Zeman &
Associates, Inc.

1988

Hart Crowser, Inc.

1988

Rittenhouse-Zeman &
Associates, Inc.

1988

Rittenhouse-Zeman &
Associates, Inc.

1989

PTI Environmental Services

1992

Hart Crowser, Inc.

2009

Whitman Environmental
Services

2009

Whitman Environmental
Services

2010

GeoEngineers

2012

Hart Crowser, Inc.

2014

Anchor QEA

2015

GSI Water Solutions, Inc.

2016

GSI Water Solutions, Inc.

2017

Windward Environmental, LLC,
nd Landau Associates

2018

GSI Water Solutions, Inc.

2018

GSI Water Solutions, Inc.

2019

GSI Water Solutions, Inc.

2019

GSI Water Solutions, Inc.

Cleanup Action Plan
Parcel 15

Document Title
Geology Study of the Port of Tacoma
Memorandum by Rittenhouse-Zeman & Associates, Inc., for Portac, Inc., to
C.C. Pittman. Regarding Results of Soil Sampling and Analytical Results
Following Partial Soil Removal in the Central Ditch Area of the Portac Site.
August 23, 1988.
Portac Log Sort Yard Remediation Plan, Volume I and II Appendices.
Letter by Daniel Whitman, Rittenhouse-Zeman & Associates, Inc., to C.
Pittman, Portac, Inc. Subject: Wapato Creek Sediment Sampling and Analytical
Results. September 8, 1988.
Memorandum by Rittenhouse-Zeman & Associates, Inc., for Portac, Inc., to
C.C. Pittman. Regarding Results of Soil Sampling and Analytical Results
following Soil Removal in the Central Ditch Area of the Portac Site. September
23, 1988.
Background Concentrations of Selected Chemicals in Water, Soil, Sediments,
and Air of Washington State
Final Report Groundwater Quality Monitoring Program Portac Log Sort Yard
Remediation
Log Yard Ramp Demolition - Portac, Inc. - 4215 N. Frontage Road, Tacoma,
WA. (Draft)
Lumber Mill Demolition - Environmental Cleanup and Testing Report - Former
Portac Inc. Site - Tacoma, WA. July 6, 2009. Prepared by Whitman
Environmental Services for Portac, Inc.
Site Investigation, Port of Tacoma Parcel 14. December 6, 2010. Tacoma, WA.
Prepared for Grette Associates, LLC, and Port of Tacoma.
Technical Memorandum by Will Abercrombie and Roger McGinnis, Hart
Crowser, October 24, 2012. Regarding Evaluation of 2011 Summary
Groundwater Monitoring Reports by Whitman Environmental Services - Former
Portac, Inc. Site. Prepared for Bill Evans, Port of Tacoma.
Log Yard Soil Testing Report, Former Portac, Inc., Site. Tacoma, WA.
Prepared by Anchor QE for Portac, Inc., and Port of Tacoma.
Draft Data Gaps Memorandum. Prepared by GSI Water Solutions, Inc., and
S.S. Papadopulos & Associates, Inc.November 2015. Parcel 15 (Portac)
Investigation. Ecology Facility Site No. 1215/Cleanup Site No. 3642. Prepared
for the Port of Tacoma and Portac, Inc.
Final Remedial Investigation Work Plan. Parcel 15 (Portac) Investigation.
Ecology Facility Site No. 1215/Cleanup Site No. 3642. April 2016. Prepared by
GSI Water Solutions, Inc., and S.S. Papadopulos & Associates, Inc. Prepared
for the Port of Tacoma and Portac, Inc.
Environmental Cap Inspection Report, Former Portac Facility. March 30, 2017.
Order on Consent DE 88-S326 (September 22, 1988), Washington Department
of Ecology Facility ID #1215, Inspection Date: February 8, 2017. Prepared for
Port of Tacoma. Prepared by Windward Environmental, LLC, and Landau
Associates.
Public Review Draft Feasibility Study, Parcel 15 (Portac) Investigation. Ecology
Facility Site No. 1215/Cleanup Site No. 3642. February 2018. Prepared by GSI
Water Solutions, Inc. Prepared for the Port of Tacoma and Portac, Inc.
2018 Parcel 15 Interim Action Cap Maintenance - Summary of Work.
December 12, 2018. Prepared by GSI Water Solutions, Inc.
Feasibility Study Addendum, Parcel 15 (Portac) Investigation. February 2019.
Ecology Facility Site No. 1215/Cleanup Site No. 3642. Prepared by GSI Water
Solutions, Inc. Prepared for the Port of Tacoma.
Technical Memorandum by Randy Pratt and Josh Bale, GSI Water Solutions,
Inc. May 9, 2019. Regarding Event 5 Groundwater Data Report, Parcel 15
(Portac) Investigation, Ecology Facility Site No. 1215/Cleanup Site No. 3642.
To Andrew Smith, Washington Department of Ecology, cc: Rob Healy, Port of
Tacoma.
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during PRB installation)
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Notes
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Soil

Site-Associated
Contaminant

Table 2. Soil and Groundwater Cleanup Standards

WAC = Washington Administrative Code

RI = remedial investigation

REL = remediation level

PQL = practical quantitation limit

POC = point of compliance
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All groundwater from top of bank monitoring wells had PCP
concentrations that were below CULs. Consistent
exceedances of CULs were observed only at MW-2R, within
the former dip tank excavation area. Concentrations are
decreasing over time.

Groundwater throughout most of the Log Yard and a portion
of the Sawmill exceeds the CUL for arsenic. Because none
of the FS alternatives could achieve groundwater CULs at
the standard POC within a relatively short time frame, a
conditional POC is proposed at nearshore groundwater
monitoring wells located at the top of the bank, in
accordance with WAC 173-340-720(8)(c).

Soils in and below the fill containing slag exceed the MTCA
A CUL throughout much of the capped Log Yard area. One
exceedance in a shallow fill sample from the former dip tank
excavation (Sawmill) was observed but no active
remediation is anticipated in that area.
No exceedances of CULs (see RI Report for further details).
No active remediation or monitoring anticipated.
Present at concentrations above CULs throughout the
capped Log Yard and in the area around the former dip tank
on the Sawmill.

Nature and Extent and Remedial Action Summary
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ft = feet or foot
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GCL = geosynthetic clay liner
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Monitored Natural Attenuation

Groundwater

Institutional Controls

Conveyance System Replacement

Conveyance System Repair

Conveyance System Interim Repair

Stormwater

Institutional Controls

Source Removal (Excavation and
Disposal)

Cap Enhancement (Low Permeability)

Cap Enhancement (Geogrid and Gravel)

Existing Cap Maintenance and Monitoring

Remedial Technology
Log Yard Cap/Soil

Table 3. Log Yard Remedial Alternatives

x

x

x

x

x

x

x

x

e

A

iv

x

at
rn
lte

3

x

x

x

x

x

x

e

A

iv

x

at
rn
lt e

3A
iv

e

5

Remedy Detail

RCC = roller-compacted concrete

ZVI = zero-valent iron

Methane gas does not present an imminent hazard under existing site conditions. A notification of potential hazardous conditions for trench workers or vapor intrusion to enclosed structures would
be attached to the property deed.

Periodic inspection and/or repair of engineered system or barrier while contamination remains. A notification of potential exposure for workers handling impacted groundwater will be attached to
the property deed.

Areas of perched groundwater will be extracted via sumps, shallow wells, or French drains to minimized areas of perched groundwater in contact with the fill containing slag. Ex-situ treatment may
include precipitation and separation media (e.g., filters, iron reactive media). Separated arsenic will be disposed offsite and the treated groundwater will be discharged to surface water.

A French drain or similar groundwater collection system will be designed to remove accumulated water in perched groundwater zones. The system will likely require the use of several laterals
spanning the north/south extent of the Log Yard. Accumulating perched water will be treated in situ in the collector vaults that infiltrate water downward into a more permeable layer. Overflow from
the collector vaults will flow to a trench in the Sawmill Area where it will be treated in situ and infiltrated. Treatment will be provided by a reactive medium (e.g., ZVI).

A permeable reactive barrier will be installed parallel to Wapato Creek inside the fence line and running along the full extent of the westernmost boundary of the cap and along the northwestern
boundary near identified perched water areas. The barrier will extend to below the streambed of Wapato Creek and be backfilled with reactive media (such as iron filings or zero-valent iron [ZVI])
to treat dissolved arsenic in the groundwater flux.

Periodic monitoring will be conducted to ensure cleanup goals are met.

Periodic inspection and/or repair of engineered system or barrier while contamination remains. A notification of potential exposure for workers handling stormwater with site-related contaminants
will be attached to the property deed.

A replacement system will incorporate the abandonment of the existing system and construction of a shallower, watertight system. Portions of the abandoned system will be removed and replaced
with low permeability backfill to limit perched water and groundwater migration along the pipe and bedding. This alternative would require periodic monitoring, maintenance, and repair of the
improved conveyance system will be needed to prevent groundwater infiltration.

Conveyance system repair incorporates slip lining the existing system (pipes, manholes, and spill-containment vessels) to significantly reduce leakage where joints and cracks are observed, as
well as slip lining sections at the lowest elevations. It is assumed that an investigation and incremental repair approach will be adopted. Installation of tide gates at outfalls OF 2 and OF 3 is part of
this work. Slip lining is assumed to extend from OF 2 and OF 3 to the respective spill containment vessels, approximately 300 ft upstream. Replacement of vaults is assumed for Alternative 3A.
Periodic maintenance, monitoring, and repair of the improved conveyance system will be conducted to prevent groundwater seepage.

This remedy is the same approach as conveyance system repair detailed below; however, this remedy does not include slip lining. This remedy is considered to be an interim action to reduce
groundwater seepage prior to a full conveyance system replacement.

Periodic inspection and/or repair of the engineered system or barrier while contamination remains. A notification of potential exposure for workers handling impacted soils will be attached to the
property deed.

Fill containing slag will be removed and disposed offsite. RCC and cap subgrade materials overlaying the source material are assumed to be clean and will be stockpiled on-site during removal for
subsequent use as fill material. Existing stormwater conveyance system reconstruction and usable surface restoration will be required.

Includes the rubbilization of the existing roller-compacted concrete (RCC) cap and installation of a low-permeability infiltration-control layer that is separate from the working surface. For costing
purposes, the preliminary design used included a geosynthetic clay liner (GCL) that would be installed atop the rubbilized RCC, with subsequent layers of recycled gravel base coarse, geogrid,
new gravel base coarse, and a asphalt concrete working surface. The asphalt concrete working surface is considered separate from maintenance and monitoring following installation as the
infiltration control layer would subsequently be separate. Ongoing monitoring and maintenance of the GCL will be required and will include regular inspections and periodic repair and maintenance.

Cap enhancement includes cap upgrades to reduce (1) the effects of cracking and (2) effective cap permeability to precipitation. The infiltration-control layer is considered to be the asphalt
concrete working surface. On-going monitoring and maintenance of the cap will also be required and includes regular inspections and periodic repair and maintenance of infiltration control layer.

Maintenance activities includes regular inspections and periodic crack repair and resurfacing using a suitable overlay.
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Notes
PCP = pentachlorophenol

Institutional Controls

Soil Gas

Institutional Controls

Extraction and Ex-Situ Treatment (During
Soil Removal)

Enhanced Bioremediation

Remedial Technology
Groundwater
Natural Attenuation

Table 4. Sawmill Remedial Alternatives
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x

x

x
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Remedy Detail

Methane gas does not present an imminent hazard under existing site conditions. A notification of potential hazardous conditions for trench
workers or vapor intrusion to enclosed structures would be attached to the property deed.

A notification of potential exposure for excavation workers would be attached to the property deed until cleanup levels have been met.

Removal of vadose-zone and upper saturated-zone soils would target areas outside the limits of the historical excavation. Excavated soil
would be disposed off-site and replaced with clean fill. Groundwater extracted, as needed, to dewater the soil excavation, would be treated ex
situ using chemically or biologically destructive means, or through physical media filtration. Treatment could be conducted on- or off-site.

Groundwater conditions in the dip tank area indicate a high-pH environment that does not provide an optimal environment for biological
activity. Enhanced biodegradation would include the injection of amendments to create a more neutral pH for improved biological activity.
Amendment selection could incorporate a bench-scale analysis to determine the optimal application to degrade residual PCP. (Note that the
PCP concentrations have been observed to be generally decreasing over time, suggesting that attenuation is occurring.)

Periodic monitoring would be conducted to ensure cleanup goals are met.
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Permanence
(20%)

Relative Ranking - Scored from 1 (lowest) to 10 (highest)

Protectiveness
(25%)2

5

Achieves a medium score for
protectiveness. Protectiveness of
Alternative 2 is higher than for
Alternative 1, because measures are
taken to reduce ongoing crack
Alternative 2
formation within the cap surface layer.
- Enhanced Cap
However, the capping approach is less
- Conveyance System Repair protective than Alternative 3. Frequent
- Permeable Reactive Barrier inspections and sealing of cracks will be
-Monitored Natural Attenuation required to maintain cap performance.
The stormwater repairs are less robust
- Institutional Controls
than the system replacement conducted
under Alternatives 3 and 5.
Protectiveness is enhanced with the
use of a contingent PRB.

3

5

Achieves a medium score for permanence.
Permanence under this alternative is better
than under Alternative 1 but lower than under
Alternative 3. The capping approach reduces
anticipated infiltration in comparison to
Alternative 1; however, the capping
approach does less to address the
generation of perched groundwater than the
approach in Alternative 3. This alternative
also uses stormwater line repairs rather than
replacing the system. Together these factors
result in a an intermediate risk of arsenic
migration toward Wapato Creek, and an
intermediate risk that contingent groundwater
treatment will be required.

3

Achieves a low-medium score for
Achieves a score for protectiveness that permanence. Permanence under this
is lower than protectiveness for other
alternative is lower than under Alternatives 2
alternatives. However, the capping
and 3, because the capping approach does
approach is less protective than those less to reduce the production of arsenicAlternative 1
under Alternatives 2 and 3. Frequent
contaminated perched groundwater than
- Cap Overlay
inspections and sealing of cracks will be other alternatives, and no treatment of this
- Conveyance System Repair
required to maintain cap performance. water is provided as under Alternative 4. The
- Permeable Reactive Barrier
The stormwater repairs are less robust alternative also uses stormwater line repairs
-Monitored Natural Attenuation
than the system replacement conducted rather than replacing the system. Together
- Institutional Controls
under Alternatives 3 and 5.
these factors result in a greater risk of
arsenic migration toward Wapato Creek, and
Protectiveness is enhanced with the
a greater likelihood that contingent
use of a contingent PRB.
groundwater treatment will be required.

Remedial Alternative1

8

This alternative has a medium-high
score for short-term risk management. It
involves construction activities that are
less extensive than those under
Alternatives 3, 4, or 5. The alternative
does not requires exposure of arseniccontaminated soils and uses routine
construction methods (gravel placement
and asphalt paving) for capping.
Stormwater management risks are
minimized by keeping the existing RCC
cap in place.

6

8

4

This alternative has a medium-high
score for short-term risk management. It
involves construction activities that are
less extensive than those under any
other alternatives, and requires no
exposure of arsenic-contaminated soils.
The alternative uses routine
construction methods (asphalt overlay
placement) for capping. Stormwater
management risks are minimized by
keeping the existing RCC cap in place.

Short-Term Risk Management
(15%)

Alternative 2 achieves a medium score for longterm effectiveness. The long-term cap
performance is expected to be better than cap
performance under Alternative 1, with reduced
surface cracking. However, the permeability of
the cap is not reduced as much as under
Alternative 3. The cap performance will also
require more frequent inspections and
maintenance in comparison to those activities
for Alternative 3. Repair in place of the
stormwater system has a higher likelihood of
failure over the long term in comparison to the
system raising and replacement as performed
under Alternative 3. Groundwater flux rates will
be higher than under Alternative 3, placing
higher demands on natural attenuation
processes, and increasing the likelihood that a
contingent PRB will be required.

Alternative 1 achieves a low-medium score for
long-term effectiveness. Unlike Alternative 3,
the permeability of the cap is not reduced, and
arsenic-contaminated perched water will
continue to be generated at significant rates.
The cap performance will also require frequent
inspections and sealing of cracks that are
expected to occur at higher rates than under
Alternative 2. Repair in place of the stormwater
system has a higher likelihood of failure over the
long term in comparison to the system raising
and replacement as performed under
Alternative 3. Groundwater flux rates will be
higher than under Alternatives 2 or 3, placing
higher demands on natural attenuation
processes and increasing the likelihood that a
contingent PRB will be required.

Long-Term Effectiveness
(20%)

8

Alternative 2 has a medium-high
score for implementability. The
requirements for initial design and
construction are lower than those
under Alternatives 3, 4, or 5. The
alternative uses standard
construction methods for capping. It
will not require a construction
stormwater permit and will not expose
contaminated soils. However, this
alternative will require more frequent
inspections and cap maintenance
activities over the long term than for
Alternative 3.

8

Alternative 1 has a medium-high
score for implementability. The
requirements for initial design and
construction are lower than those
under any other alternatives. The
alternative uses standard
construction methods for capping. It
will not require a construction
stormwater permit and will not expose
contaminated soils. However, this
alternative will require more frequent
inspections and cap maintenance
activities over the long term.

Technical and Administrative
Implementability (10%)

--

Evaluation
pending
public
comment.

--

Evaluation
pending
public
comment.

Public
Concerns
(10%)

Environmental
Benefit Score
5.5

4.2

Cleanup Action Plan
Parcel 15

$10.5M

$9.5M

Probable Cost3

Table 5. Log Yard DCA Evaluation

Page 5 of 9

0.52

0.44

Benefit Score /
Probable Cost4

Permanence
(20%)

8

Achieves a high level of overall
protectiveness through the use of a
perched groundwater treatment system
and a contingent PRB. The stormwater
conveyance system will be slip lined in
Alternative 3A
areas affected by groundwater
- Conveyance System Repair infiltration and replaced when the
- Perched Groundwater
property is developed or contigency low
Treatment
permeability cap implemented.
- Permeable Reactive Barrier Protectiveness is enhanced by directly
-Monitored Natural Attenuation removing perched water and reducing
arsenic flux to groundwater and Wapato
- Low Permeability Cap
creek. A contigent PRB near Wapato
Contingency
Creek and a low permeability cap would
- Institutional Controls
be implemented if criteria conditions are
exceeded. With this tiered approach,
the overall protectiveness of the remedy
is enhanced.

8

Long-Term Effectiveness
(20%)

9

Achieves a high score for permanence.
Permanence under this alternative is
enhanced by directly removing perched
groundwater. This alternative is more
permanent than Alternative 4, as it integrates
better with Port land use planning and
employs a more robust contigent cap design.
The cap design is expected to reduce the
generation of high-arsenic perched water in
comparison to Alternatives 1, 2, 3, and 4.
The stormwater system repair (slip line) and
eventual replacement will also prevent future
seepage of arsenic-containing groundwater
into the storm drainage system.

7

8

Achieves a high level of long-term effectiveness
through the use of perched groundwater
treatment, stormwater system improvements, a
PRB, and a contingent low-permeability cap to
reduce perched water in source material and
subsequent migration pathways. At the time of
property development or implementation of the
contingent low-permeability cap, the stormwater
conveyance system will be replaced, eliminating
risks that leaks would recur over the long term.
The reduction in infiltration and groundwater flux
under this alternative optimizes conditions for
ongoing natural attenuation of arsenic, reducing
the likelihood that the contingent PRB will be
required. If the PRB is required, the lifespan of
the treatment media will be improved relative to
other alternatives with higher groundwater flux
rates.

8

Achieves a high level of long-term effectiveness
through the use of a low-permeability composite
cap to reduce infiltration through source material
and prevent accumulation of arseniccontaminated perched water. The infiltration
control layer is separated from the cap working
Achieves a medium-high score for
surface to maximize long-term cap performance
permanence by including both a more
and minimize dependence on ongoing cap
robust cap and a new stormwater system.
inspections and maintenance. The stormwater
The cap design is expected to reduce the
conveyance system will be replaced and raised,
generation of high-arsenic perched water in
rather than being repaired in place, eliminating
comparison to Alternatives 1, 2, and 4. The
risks that leaks would recur over the long term.
stormwater system replacement will also
The reduction in infiltration and groundwater flux
prevent future seepage of arsenic-containing
under this alternative optimizes conditions for
groundwater into the storm drainage system.
ongoing natural attenuation of arsenic, reducing
the likelihood that the contingent PRB will be
required. If the PRB is required, the lifespan of
the treatment media will be improved relative to
other the lifespan of alternatives with higher
groundwater flux rates.

Relative Ranking - Scored from 1 (lowest) to 10 (highest)

Protectiveness
(25%)2

Achieves a high level of overall
protectiveness through the use of a lowpermeability composite cap to reduce
infiltration through source material and
prevent accumulation of perched water.
The infiltration control layer is separated
Alternative 3
from the cap working surface to
- Low-Permeability Cap
minimize the risks of cap damage
- Conveyance System
during long-term maintenance. The
Replacement
stormwater conveyance system will be
- Permeable Reactive Barrier
replaced and raised to prevent
- MNA
groundwater infiltration. Protectiveness
- Institutional Controls
is enhanced with the use of a
contingent PRB. Given the anticipated
reduction in infiltration and groundwater
flux, the need for the PRB is less likely
than under Alternatives 1, 2, or 4.

Remedial Alternative1

6

This alternative has a medium score for
short-term risk management. It involves
more extensive construction activities
during the perched water drain
installation and initally during cap
installation than under activites in these
phases for Alternatives 1, 2, 3, or 4.
Construction-related risks are lower than
risks under Alternative 5, because the
quantity of arsenic-contaminated soils
to which workers would be exposed
would be much less. The alternative
includes significant on-site construction
activities, but does not involve extensive
off-site transportation of contaminated
soils, as needed under Alternative 5.

7

This alternative has a medium-high
score for short-term risk management. It
involves more extensive construction
activities during initial cap installation
than under Alternatives 1, 2, or 4.
However, this initial work is offset over
the long term by fewer requirements for
on-site inspections and cap
maintenance actions. Constructionrelated risks are lower than risks for
Alternative 5, because the arseniccontaminated soils will not be exposed
to workers or to stormwater during cap
installation. The alternative includes
significant on-site construction activities,
but does not involve extensive off-site
transportation of contaminated soils as
is the case under Alternative 5.

Short-Term Risk Management
(15%)

7

Alternative 3A has the highest score
for implementability because it
integrates best with property
development planning and current
uses. Implementation of the perched
water treatment in this alternative is
expected to be less complex and
requiring less long-term maintenance
than for other alternatives, as it is
expected to discharge in situ.

7

Alternative 3 has a lower score for
implementability than Alternatives 1
or 2 because initial design and
construction requirements are
greater. Though the alternative
doesn't require exposure of
contaminated soils, it will involve
removal of the RCC cap and regrading of cap materials. A
construction stormwater permit will be
required. However, this alternative
will require less-frequent inspections
and cap maintenance activities over
the long term than activities
necessary for Alternatives 1, 2, and 4.

Technical and Administrative
Implementability (10%)

--

Evaluation
pending
public
comment.

--

Evaluation
pending
public
comment.

Public
Concerns
(10%)

Environmental
Benefit Score
7.0

6.8

Cleanup Action Plan
Parcel 15

$11.4M

$12.3M

Probable Cost3

Table 5. Log Yard DCA Evaluation
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0.61

0.55

Benefit Score /
Probable Cost4

Permanence
(20%)

5

6

6

9

10

9

4

5

This alternative has a medium score
for implementability. The project will
require a construction general
stormwater permit and additional
control measures to manage
construction-related stormwater
containing arsenic. The project will
require extensive off-site
transportation of contaminated soils.
The duration of the construction
project is longer than for any of the
other aternatives, impacting ongoing
site uses to a greater degree.

5

Consideration of public concerns is not addressed in this table because the public has not yet had an opportunity to provide comments.
2
Each of the DCA criteria listed were weighted, so the overall DCA score would be influenced by criteria directly relating to protectiveness and effectiveness. A score of 10 represents an alternative that satisfies the criteria to the highest degree.
3
Probable cost reflects the total estimated cost including applicable contingencies (see cost detail in Appendix A).
4
Probable costs were evaluated in increments of $1 million for comparison to benefit scoring.
5
A formula error in the original FS cost estimating tables for Alternative 4 was corrected as part of this FS Addendum effort, correspondingly, the Alternative 4 cost has been updated.
DCA = disproportionate cost analysis
FS = feasiblity study
M = million
MNA = monitored natural attenuation
NPDES = National Pollutant Discharge Elimination System
PRB = permeable reactive barrier

1

Notes

Technical and Administrative
Implementability (10%)

This alternative has a medium score for Alternative 4 has a lower score for
short-term risk management. It involves implementability than Alternatives 1,
2, or 3. This reduction in score
more extensive construction activities
during initial cap installation than under reflects the increased complexity of
Alternatives 1 or 2, including installation construction associated with
installation of the perched water
of drains and sumps for extraction of
groundwater. Appropriate methods will extraction and treatment system.
Alternative 4 uses standard
be required to prevent discharge of
construction methods for capping, will
contaminated groundwater during
not require a construction stormwater
treatment system startup and initial
operation. Construction-related risks are permit, and will not expose
contaminated soils. However, this
lower than construction-related risks
under Alternative 5, because the arsenic- alternative will require more frequent
contaminated soils will not be exposed inspections and cap maintenance
to workers or to stormwater during cap activities over the long term than are
needed for Alternative 3. Alternative 4
installation. The alternative includes
significant on-site construction activities, also require long-term operation and
but does not involve extensive off-site
maintenance of the water treatment
transportation of contaminated soils as system, including procurement and
is proposed under Alternative 5.
periodic renewal of a NPDES permit.

Short-Term Risk Management
(15%)

Alternative 5 has a low-medium score
for short-term risk management. Shortterm risks associated with this
Achieves a high score for long-term
Achieves a high level of overall
alternative would be moderately high.
effectiveness through excavation and offsite
protectiveness through excavation and
The work includes extensive
disposal of arsenic contaminated soils. These
off-site disposal of arsenicconstruction activities to remove,
Achieves a higher score for permanence
soils will be transferred to an off-site commercial
contaminated soils. Residual
transport, and safely manage
than other alternatives by removing slag and
Alternative 5
landfill, rather than contained on-site beneath an
groundwater contamination will remain contaminated soils that are a potential
contaminated soils without exposing
- Conveyance System Repair
environmental cap. Residual groundwater
and will be managed by stormwater
workers to contaminant-related risks.
ongoing source of groundwater
- Excavation and Disposal
contamination will remain and will be managed
system replacement, monitored natural contamination. Residual groundwater
Stormwater and dust will need to be
-Conveyance System
by stormwater system replacement, monitored
attenuation, and institutional controls.
appropriately managed during
contamination will remain. That
Replacement
natural attenuation, and institutional controls.
Given the presence of residual
construction activities. This alternative
contamination is managed through
- Permeable Reactive Barrier
Given the presence of residual groundwater
also involves significant modifications to
groundwater contamination and
institutional controls, stormwater system
-Monitored Natural Attenuation
contamination and potential increases in
existing site conditions, with the removal
potential increases in groundwater
replacement, and a contingent groundwater
- Institutional Controls
groundwater infiltration and flux after cap
of the existing cap and changes to
infiltration and flux after cap removal,
PRB.
removal, this alternative includes a contingent
groundwater control measures. These
this alternative includes a contingent
PRB to ensure the long-term effectiveness of
changes could affect existing
PRB to ensure protectiveness.
groundwater controls.
groundwater attenuation processes (this
risk is managed with the contingent
PRB).

6

Long-Term Effectiveness
(20%)

Alternative 4 achieves a medium level of longterm effectiveness. Unlike Alternative 3, the
permeability of the cap is not reduced, and
arsenic-contaminated perched water will
Achieves a medium score for permanence.
continue to be generated at significant rates.
Like Alternative 1, the capping approach of
Although the perched water is managed through
this alernative does less to address the
extraction and treatment, these measures will
production than Alternatives 2 or 3. The
require extensive ongoing operation, monitoring,
active extraction and treatment of this water
and maintenance to prevent inadvertent
will require extensive ongoing operation and
discharge of contaminated groundwater. The
maintenance in order to remain effective.
cap performance will also require frequent
Repair in place of the stormwater system has
inspections and sealing cracks that are
a higher likelihood of failure over the long
expected to occur at higher rates than would be
term than the system raising and
expected under Alternative 2. Repair in place of
replacement under Alternative 3.
the stormwater system has a higher likelihood of
failure over the long term than the likelihood of
failure for system raising and replacement
under Alternative 3.

Relative Ranking - Scored from 1 (lowest) to 10 (highest)

Protectiveness
(25%)2

Achieves a medium score for overall
protectiveness through the continued
use and maintenance of a surface cap
to reduce infiltration through source
material, stormwater conveyance
Alternative 4
system repairs, natural attenuation and
- Cap Overlay
institutional controls. Perched water is
- Conveyance System Repair
actively addressed through extraction,
- Perched Water Ex Situ
ex situ treatment, and discharge to
Treatment
Wapato Creek. Protectiveness is
- Permeable Reactive Barrier
enhanced with the use of a contingent
-Monitored Natural Attenuation
PRB. However, the capping approach is
- Institutional Controls
less protective than the approaches for
Alternatives 2 and 3 because more
cracking and infiltration will likely occur
under Alternative 1.

Remedial Alternative1

--

Evaluation
pending
public
comment.

--

Evaluation
pending
public
comment.

Public
Concerns
(10%)

Environmental
Benefit Score
7.2

5.1

$31.0M

$10.9M

5

Cleanup Action Plan
Parcel 15
Probable Cost3

Table 5. Log Yard DCA Evaluation

Page 7 of 9

0.23

0.47

Benefit Score /
Probable Cost4

8

9

This alternative receives a high
score for rapid removal of
remaining groundwater
contamination at the Site,
relative to Alternatives 1 or 2.

8

This alternative receives a high
score for permanent reduction of
mass and toxicity of hazardous
substances at the Site. This
alternative will be effective at a
faster rate than Alternative 1.
Residual contamination can be
permanently detoxified through
natural processes.

This alternative was scored high for
short-term risk management. This
alternative does not require any ex
situ handling of residual
contamination, as treatment would
occur in situ. There are no
additional construction-related risks
requiring management.
9

Short-Term Risk Management
(15%)

Public
Concerns
(10%)

9

DCA = disproportionate cost analysis
FS = feasiblity study
K = thousand
MNA = monitored natural attenuation
PRB = permeable reactive barrier

3

2

--

This alternative is scored high
Evaluation
for implementability. This
pending public
alternative requires only
comment.
routine site monitoring.

Technical and
Administrative
Implementability (10%)

9

This alternative receives a high score for longterm effectiveness because it has shortest
restoration time frame and interim institutional
controls are not likely required for groundwater.

8

5

This alternative was score medium
for short-term risk management.
Excavation and ex situ treatment
are included as remedial elements
in this alternative. Ex situ handling
of contaminated media creates the
potential for short-term exposure for
site workers or fugitive emissions.

8

--

5

--

This alternative is scored
medium for implementability.
The alternative will require
Evaluation
management of stormwater
pending public
and extracted groundwater
comment.
during construction as well as
off-site management of
excavated soils.

8

This alternative was scored mediumThis alternative is scored high
This alternative receives a medium-high score for high for short term-risk
management. This alternative does for implementability.
effectiveness because the time required to
Neutralization agents and
Evaluation
not require any ex situ handling of
complete the cleanup is less than the time
residual contamination, as treatment injection mechanisms are well- pending public
required under Alternative 1. Long-term
would occur in situ. However, some developed technologies that comment.
effectiveness of this alternative depends on
handling of corrosive chemicals
could be rapidly procured and
maintaining institutional controls until
would be required during
implemented.
contaminants attenuate and degrade.
amendment injection.

6

This alternative receives a medium score for
effectiveness, as the time to complete the cleanup
is longer than the time to complete under the
other alternatives. The long-term effectiveness of
this alternative depends upon maintaining
institutional controls until contaminants attenuate
and degrade.

Long-Term Effectiveness
(20%)

Consideration of public concerns is not addressed in this table because the public has not yet had an opportunity to provide comments.
Each of the DCA criteria listed were weighted, so the overall DCA score would be influenced by criteria directly relating to protectiveness and effectiveness. A score of 10 represents an alternative that satisfies the criteria to the highest degree.
Probable cost reflects the total estimated cost including applicable contingencies (see cost detail in Appendix C).
4
Probable costs were evaluated in $100,000 increments for comparison to benefit scoring.

1

9

Achieves a high score for overall
protectiveness by reducing
Alternative 3
residual contaminant mass
- Expanded Excavation and
through excavation and
Off-Site Disposal
temporary groundwater
- Temporary Groundwater
treatment, reducing the
Extraction and Treatment
expected amount of time
- Monitored Natural
necessary until residual
Attenuation
contamination is below cleanup
- Institutional Controls
levels in all wells.

Notes

Permanence
(20%)

Relative Ranking - Scored from 1 (lowest) to 10 (highest)
Residual contamination can be
permanently detoxified through
Achieves a medium score for
natural processes. This
overall protectiveness through
alternative receives a mediumongoing monitored natural
high score for permanent
attenuation.
reduction of mass and toxicity of
hazardous substances at the
Site.
6
6

Protectiveness
(25%)2

Achieves a medium-high score
for overall protectiveness
through accelerated in situ
Alternative 2
biodegradation and monitored
- Enhanced Bioremediation
natural attenuation, reducing the
- Monitored Natural
expected amount of time
Attenuation
necessary until residual
- Institutional Controls
contamination is below cleanup
levels in all wells.

Alternative 1
- Monitored Natural
Attenuation
- Institutional Controls

Remedial Alternative1

7.1

7.2

6.2

Environmental
Benefit Score

Cleanup Action Plan
Parcel 15

0.96

1.34

1.24

Page 8 of 9

$742K

$539K

$495K

Probable Cost3

Table 6. Sawmill DCA Evaluation

Benefit Score /
Probable Cost4

All media

Citation

Federal Water Pollution Control Act/ Clean Water Act (CWA) §304
(33 USC 1251B1376, 40 CFR 100B149), National Toxics Rule 40
CFR 131
MTCA (WAC 173-340, §§720, 730)

MTCA (WAC 173-340, §§720, 730)

Washington WPCA - State Water Quality Standards for Surface
Water (RCW 90.48), federal WPCA / CWA (33 USC 1251 et. seq.)

Washington Water Resource Act (RCW 90.54)

Washington WPCA - State Water Quality Standards for Surface
Water (RCW 90.48), federal WPCA / CWA (33 USC 1251 et. seq.)

National Historic Preservation Act (36 CFR 63 et seq.)

MTCA (WAC 173-340, §§740, 745, 747)

Federal Clean Air Act (42 USC §§7401 et seq.)

Federal Resource Conservation and Recovery Act (40 CFR 261 et
seq.), Washington Hazardous Waste Management Act (including
Dangerous Waste Regulations, RCW 70.105)
Federal Endangered Species Act (16 USC §§1531 et seq. [1973])

Toxic Substances Control Act (15 USC §§2601 et seq. [1976])

Page 9 of 9

Cleanup Action Plan
Parcel 15

SDWA National Primary Drinking Water Standards: maximum contaminant levels (MCLs),
maximum contaminant level goals (MCLGs), Proposed MCLs and MCLGs.
State of Washington standards to reduce and ultimately eliminate adverse effects on biological Washington State Sediment Management Standards (WAC 173resources and significant threats to human health from surface sediment contamination
204)

Notes
CFR = Code of Federal Regulations
CWA = Clean Water Act of 1972
et seq. = and following
MCL = maximum contaminant level
MCLG = maximum contaminant level goal
MTCA = Model Toxics Control Act
RCW = Revised Code of Washington
SDWA = Safe Drinking Water Act
TSCA = Toxic Substances Control Act
USC = Code of Laws of the United States of America
WAC = Washington Administrative Code
WPCA = Water Pollution Control Act

Surface Water /
Groundwater
Stormwater (Surface
Water) / Groundwater
(Protection of Sediment)
Groundwater / Surface
Water
Surface Water /
Groundwater (Protection of
Sediment)
Groundwater (Protection of
Drinking Water)
Sediment

Soil / Surface Water

Soil

Soil

Air

State of Washington requirements for protecting state water resources including surface water
and groundwater.
Federal and State of Washington requirements for controlling discharge of pollutants in
stormwater from industrial facilities. State water quality standards; conventional water quality
parameters and toxic criteria.
State of Washington requirements for establishing numeric or risk-based goals and selecting
cleanup actions.
Ambient water quality criteria for the protection of aquatic organisms and human health.

Federal requirements for conservation of threatened and endangered plants and animals and
the habitats in which they are found.
Federal requirements regulating air emissions from stationary and mobile sources. Applicable
mainly during active construction periods. Methane soil gas concentrations will be a
consideration during future building construction for indoor air and during open-excavation
activities.
State of Washington requirements for establishing numeric or risk-based goals and selecting
cleanup actions.
Federal requirements for preservation of historic artifacts encountered during soil disturbance
activities
Federal and State of Washington requirements for controlling construction-related runoff.

All media

All media

Standard / Criterion

Federal requirements for proper management of contaminants encountered at concentrations
that fall under the Toxic Substances Control Act (TSCA) requirements
Federal and State of Washington requirements for proper management of hazardous wastes
"from cradle to grave."

Medium

Table 7. Potentially Applicable Requirements
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Groundwater Contamination in Source Area

Seepage of groundwater
into Spill Containment Vessel

from Fill Containing Slag

Most Stormwater Runoff
from Cap goes to
Conveyance System

F I L L C O N T A I N I N G S L A G Leaching of Iron and Arsenic

Drainage of Infiltrating Groundwater

C A P

Seepage through Cap

• Cap limits infiltration and leaching
• Fill containing slag remains a potential source of arsenic to groundwater
• Gradient toward Wapato Creek
• Seasonal fluctuation in groundwater elevation
• Some seepage through the cap occurs through cracks and/or in areas
with ponded water
• Some seepage of groundwater into the spill containment vault and
stormwater conveyance system
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Cap Limits Infiltration and Leaching

Groundwater Flow

Stormwater Drainage From Log Yard Cap

Overland Runoff
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75
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Potential
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Stormwater
Infiltration

• Tidally influenced groundwater mixing
• Stormwater infiltration and mixing
• Changes in groundwater geochemistry
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Conceptual Site Model - Sawmill
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Log Yard Disproportionate Cost Analysis

$0.0M

$5.0M

$10.0M

$15.0M

$20.0M

$25.0M

$30.0M

$35.0M

$40.0M

ƐƟŵĂƚĞĚCosƚ

0

1

2

3

4

5

6

7

8

9

1

1.24

$495K

Y:\0603_Port_Tacoma\Source_Figures\Cleanup_Action_Plan\2020_Update

ŶǀŝƌŽŶŵĞŶƚĂůĞŶĞĮƚ^ĐŽƌĞ

10

^ĂwŵiůůRĞŵĞĚiĂůAůƚĞrnĂƟvĞ

3

0.96

$742K

2

1.34

$539K

$0K

$100K

$200K

$300K

$400K

$500K

$600K

$700K

$800K

ƐƟŵĂƚĞĚŽƐƚ

K = Thousands

NOTE

Estimated Cost

RelaƟve BeneĮt / Cost ($100K)

Environmental Benefit Score

LEGEND

Sawmill
Disproportionate
Cost Analysis
Cleanup Action Plan
Parcel 15
Tacoma, WA

FIGURE 

WAPATO CREEK

*#*
#

MW 12

MW 3

'
!
'MW 2R
'MW 4!
!

'
!

MW 1

'
!

B5-R

OF-3

'
!

MW 7

MW 9

'
!

OF-2

'
!

*#*
#

Y
X

Y
X

'
!

MW 6R

S A W M I L L

'
!

B6-R

Document Path: Y:\0603_Port_Tacoma\Source_Figures\Cleanup_Action_Plan\2020_Update\Figure2_LY_Remedial_Alt3a.mxd

Geosynthetic clay liner (GCL) covered by
asphalt and geogrid reinforced gravel

Enhanced (Low-Permeability) Cap

MW 13

H
!
?

MW 10

' B-1R
!!
H

H
!
?

HC-2

L O G

MW 11

'
!
Y A R D

'
!
B-3R

MW 8

H
!

Remedial Alternative Components:
- Conveyance System Improvement (Phase 1)
- Permeable Reactive Barrier (Phase 1)
- Enhanced (Low-Permeability) Cap(Phase2)
- Remedy Maintenance Activities
- Environmental Monitoring
- Institutional Controls

E 4TH ST

NO
RT
H

OF-1

OF-5
ALTERNATIVE
3A:
*
#

ALEXANDER AV E

RO
E
FR
ON
TA
G

9)
50
(S
R
AD

*
#

SO

UT
H

FR
ON
TA
GE

50
9)
(S
R
RO
AD

FIGURE 

Stormwater Outfall

Perched Monitoring Well

Monitoring Well

?

Replace Stormwater System

Enhanced Cap

Permeable Reactive Barrier4

Slip Line Stormwater Pipe

Replace Stormwater Vault

Well to be Abandoned and Replaced

90

Date: April 13, 2020
Data Sources: PORTAC, Aerial photo taken
September 2018 by Metro

o

0

Feet

HMA: Hot Mix Asphalt
RCC: Roller-Compacted Concrete
GCL: Geosynthetic Clay Liner

180

270

1. Locations surveyed May 2016.
2. Site boundary defined in Exhibit A of the Draft
Agreed Order No. DE 11237 (Ecology, 2015).
3. Cap extent defined on Figure 2 of the Former
Portac Inc. Site (AQEA, 2014).
4. Permeable reactive barrier dimensions and extent
are subject to change during remedial design.

NOTES

Groundwater Flow Direction

Site Boundary2

All Other Features

Y
X

Remedial Alternative Features

Storm Line

Vault

Site Storm Features
#
* Outfall

*
#

!
'
H
!

Site Features1

LEGEND

Cleanup Action Plan
Parcel 15
Tacoma, WA

Log Yard Remedial Alternative 3A
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Log Yard Remedial Alternative 3A Cross Section
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Log Yard Estimated Cleanup Action Timeline

FIGURE 8

Conveyance System Improvements (upŐradient of perched zone)
Conveyance System Replacement (date uncertain)

Yr9
2028

Perched Zone DrainaŐe and Treatment System InstallaƟon
InsƟtuƟonal Controls: LoŐ Yard Cap InspecƟons, Soil ManaŐement requirements, Stormwater system inspecƟons, Soil Gas vapor intrusion noƟĮcaƟons, deed restricƟons.
Low Perm Cap Enhancement (date uncertain)

Groundwater Quality MonitorinŐ in LoŐ Yard and Sawmill
Permeable ReacƟve Barrier

Remedial InvesƟŐaƟon
Feasibility Study
Cap Maintenance (Interim AcƟon)
Groundwater Quality MonitorinŐ
Cap Maintenance
Cleanup AcƟon Plan
Remedial Design and Remedial AcƟons
Stormwater TideŐate InstallaƟon (Interim AcƟon)
LoŐ Yard Conveyance System InspecƟon and CleaninŐ
Stormwater
LoŐ Yard Conveyance System Improvements

Project Year
Calendar Year
Planning Tasks

MW-7

Elevation, Mean Low Low Water (ft MLLW)

B-5R

B-1R

MW-2R

MW-3

0

5

10

15

20

25

MW-5R

MW-6R

B-6R

West

MW-11

S

O

B-3R

U

T

East

E 4TH ST

0

Wapato Creek

Y:\0603_Port_Tacoma\Source_Figures\Cleanup_Action_Plan\2020_Update

WAPATO CREEK

MW-4

MW-1

West

MW-12

MW-9

ALEXANDER AV E

H

D

A

O

R

E

TA
G

N

FR
O

25

Tidal
Fluctuation

50

75

Tide Gate Insert

Slip Line Stormwater
Conveyance Pipe to
Containment Vault

100
Distance in Feet

SILT AND CLAY

Permeable
Reactive Barrier

SILTY SAND

Security Fence

200

225

Contingent Perched
Groundwater
Treatment and Drain

CAP

250

275

Direction of Groundwater Flow

Remove Spill
Containment Vault

FILL CONTAINING SLAG

FIGURE 9

300

Cleanup Action Plan
Parcel 15
Tacoma, WA
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Date: April 13, 2020
Data Sources: PORTAC, Aerial photo taken
September 2018 by Metro
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1. Locations have been surveyed, May 2016.
2. Site boundary defined in Exhibit A of the Draft
Agreed Order No. DE 11237 (Ecology, 2015).
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Data Sources: PORTAC, Aerial photo taken
September 2018 by Metro
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1. Site boundary defined in Exhibit A of the Draft
Agreed Order No. DE 11237 (Ecology, 2015).
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Appendix A
PCP Concentrations at Site Well MW-2R

DRAFT CORRECTIVE ACTION PLAN
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Half-life is 3.19 years, calculated based on modeled decay constat
Decay prediction equation, y=exp(6.30-0.217*(x)); where x is the decimal year
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PCP Concentrations at Site8FMM MW-2R

Appendix B
Revised Environmental Benefit and Probable Cost Tables and DCA Figure

DRAFT CORRECTIVE ACTION PLAN

Asphalt Overlay, Stormwater System Repair, MNA, PRB Contingency
Enhanced Cap, Stormwater System Repair, MNA, PRB Contingency
Low Permeability Cap, Stormwater System Replacement, MNA, PRB Contingency
Perched Zone Treatment, PRB, Stormwater System Repair, MNA, Low Permeability Cap Contingency
Asphalt Overlay, Stormwater System Repair, Ex Situ Treatment, MNA, PRB Contingency
Excavation & Off-site Disposal, Stormwater System Replacement, MNA, PRB Contingency

Remedial Alternatives

COST ESTIMATE
SUMMARY TABLE

$9,505,000
$10,549,000
$12,254,000
$11,507,000
$10,921,000
$30,964,000

Net Present Value2

Notes:
1. Estimated costs are in 2017 dollars
2. Net present value (NPV) based on reasonable return on investment (ROI) estimate (5.5%) subtracted from average City of Tacoma consumer price index (CPI) between
1998 and 2016 (2.4%) for a discount rate of (3.1%).

Log Yard
Alternative 1
Alternative 2
Alternative 3
Alternative 3A
Alternative 4
Alternative 5

TABLE A-1;ƌĞǀŝƐŝŽŶƐŚŝŐŚůŝŐŚƚĞĚͿ

Page 1 of 2

Feasibility Study Addendum
Parcel 15
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Item

GCL Liner Repair
PRB Maintenance/Repair
Perched Zone PRB Maintenance/Repair
Abandon wells

Other Periodic Costs

Maintain Inst. Controls
Cap Inspections
Reduced Groundwater Sampling & Reporting (YRs 16-21)
Reduced Groundwater Sampling & Reporting (Twice/5YR)
Ecology Review/Oversight for annual events

Annual Costs - Yrs 16-100

Maintain Inst. Controls
Cap Repairs
Cap Inspections
Groundwater Sampling and Annual Reporting
Porewater Sampling (YR 9)
Ecology Review/Oversight for annual events

Annual Costs - Yrs 6-15

Maintain Inst. Controls
Cap Inspections
Cap Repairs
Ground/Surface Water Sampling & Annual Reporting (YR 1)
Ground/Surface Water Sampling & Annual Reporting
Porewater Sampling (YR 4)
Ecology Review/Oversight for annual events

Annual Long Term Costs
Annual Costs - Yr 1-5

Institutional controls

Initial Other Costs

Mobilization
Low Permeability Cap (GCL, 5" HMA cover)
Stormwater System Replacement
Monitoring well repairs/replacement
Design and Permitting
Construction Management
Project Management
Ecology Review/Oversight for Implementation
Sales Tax (City of Tacoma)

Cap Improvement Contingency (Year 15) Costs

Mobilization
PRB Installation (10% ZVI @ 25'-10'bgs)
Design and Permitting
Construction Management
Project Management
Ecology Review/Oversight for Implementation
Sales Tax (City of Tacoma)

PRB (Year 10) Costs

Mobilization
Perched Zone Treatment and Drain Installation (8- 12' bgs, ZVI
sumps 12-18'bgs)
Design and Permitting
Construction Management
Project Management
Ecology Review/Oversight for Implementation
Sales Tax (City of Tacoma)

Perched Zone Treatment and Drain (Year 5) Costs

Mobilization
Stormwater System Repair (Slip Line)
Stormwater System Repair (Vault Replacement)
Design and Permitting
Construction Management
Project Management
Ecology Review/Oversight for Implementation
Sales Tax (City of Tacoma)

Stormwater System Slip Lining (Year 2) Costs

Mobilization
Stormwater System Repair
Design and Permitting
Construction Management
Project Management
Ecology Review/Oversight for Implementation
Sales Tax (City of Tacoma)

Initial (Year 1) Costs

Initial and Annual Costs

1

TABLE A-5 ;ƌĞǀŝƐŝŽŶƐŚŝŐŚůŝŐŚƚĞĚͿ

$8,806,000

Year 15 Costs Subtotal

12

1
1
1
0.4

1
1
1
2
2

1
1
1
4
2
2

No. of Events

3%
25%
10%
EA

LS
LS
LS
LS
5%

LS
LS
LS
LS
LS
5%

LS
LS
LS
LS
LS
LS
5%

Unit

$190,800
$331,750
$49,800
$1,500

$1,000
$8,500
$17,000
$17,000
$1,700

$1,000
$54,000
$8,500
$13,500
$14,500
$6,000

$1,000
$8,500
$54,000
$11,500
$14,500
$14,500
$5,500

Rate/ %

$190,800
$331,750
$49,800
$18,000

$1,000
$8,500
$17,000
$6,800
$1,700

$1,000
$54,000
$8,500
$27,000
$29,000
$6,000

$1,000
$8,500
$54,000
$46,000
$29,000
$29,000
$5,500

Annual Total

$10,000

$9,403,500
$1,880,700
$11,284,200

Initial Construction and Other Costs Subtotal
2
Initial Construction Costs Contingency (20%)
Total Initial Construction and Other Costs

LS

$283,000
$6,360,000
$672,000
$45,000
$281,000
$211,000
$141,000
$70,000
$743,000

4%
$6,360,000
$672,000
$2,500
4%
3%
2%
1%
10.1%

LS
LS
EA

$1,327,000

Year 10 Costs Subtotal

$498,000

Year 5 Costs Subtotal
$60,000
$1,000,000
$80,000
$40,000
$30,000
$10,000
$107,000

$342,000
$41,000
$27,000
$17,000
$7,000
$37,000

$342,000
12%
8%
5%
2%
10.1%

$27,000

$500,000

Year 2 Costs Subtotal
8%

$23,000
$270,000
$107,000
$30,000
$15,000
$11,000
$4,000
$40,000

$89,500

Year 1 Costs Subtotal
6%
$270,000
$107,000
8%
4%
3%
1%
10.1%

$4,000
$58,500
$9,000
$6,000
$5,000
$1,000
$6,000

Total

6%
$58,500
15%
10%
8%
2%
10.1%

Rate/ %

6%
$1,000
8%
4%
3%
1%
10.1%

LF

LS

LS
LS

LS

Unit

$10,000

1

1
1
18

1,000

1

1
1

1

Quantity

yr 25, 50, 80
yr 45
yr 20, 50, 80
yr 100

85
85
5
85
85

10
5
10
10
1
10

5
5
5
1
4
1
5

Years

$572,400
$331,750
$149,400
$18,000

$85,000
$722,500
$85,000
$578,000
$144,500

$10,000
$270,000
$85,000
$270,000
$29,000
$60,000

$5,000
$42,500
$270,000
$46,000
$116,000
$29,000
$27,500

Total

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
$0
$0
$0
$190,800
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$331,750
$0
$0
$0
$0
$240,600

$89,500
$500,000
$0
$0
$1,327,000
$0
$0
$0
$0
$498,000
$0
$0
$0
$0
$8,816,000
$0
$0
$0
$0
$49,800
$0

Net Present Value Calculation
Initial/One Time
Year
Costs

$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000

$115,000
$98,000
$98,000
$127,000
$98,000
$96,500
$96,500
$96,500
$125,500
$96,500
$96,500
$96,500
$96,500
$96,500
$96,500
$28,200
$28,200
$28,200
$28,200
$28,200
$18,000

Annual

$3,600
$3,600
$3,600
$41,760
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$69,950
$3,600
$3,600
$3,600
$3,600
$51,720

$40,900
$119,600
$19,600
$25,400
$285,000
$19,300
$19,300
$19,300
$25,100
$118,900
$19,300
$19,300
$19,300
$19,300
$1,782,500
$5,640
$5,640
$5,640
$5,640
$15,600
$3,600

Contingency (20%)

COST ESTIMATE
LOG YARD ALTERNATIVE 3A

Total

$21,600
$21,600
$21,600
$250,560
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$419,700
$21,600
$21,600
$21,600
$21,600
$310,320

$245,400
$717,600
$117,600
$152,400
$1,710,000
$115,800
$115,800
$115,800
$150,600
$713,400
$115,800
$115,800
$115,800
$115,800
$10,695,000
$33,840
$33,840
$33,840
$33,840
$93,600
$21,600
$36,396
$37,269
$38,164
$453,326
$40,018
$40,978
$41,962
$42,969
$44,000
$45,056
$46,137
$47,245
$48,378
$49,540
$50,729
$51,946
$53,193
$54,469
$55,777
$57,115
$58,486
$59,890
$61,327
$1,220,217
$64,306
$65,849
$67,430
$69,048
$1,015,799

$251,290
$752,458
$126,272
$167,566
$1,925,289
$133,508
$136,713
$139,994
$186,434
$904,342
$150,317
$153,925
$157,619
$161,402
$15,264,414
$49,457
$50,644
$51,860
$53,104
$150,409
$35,543

Inflated Cost (2.4%)

$11,207
$10,878
$10,558
$118,877
$9,947
$9,655
$9,371
$9,096
$8,828
$8,569
$8,317
$8,073
$7,836
$7,605
$7,382
$7,165
$6,954
$6,750
$6,552
$6,359
$6,172
$5,991
$5,815
$109,667
$5,478
$5,317
$5,161
$5,009
$69,853

$238,189
$676,048
$107,535
$135,262
$1,473,105
$96,826
$93,981
$91,220
$115,147
$529,429
$83,412
$80,961
$78,583
$76,273
$6,837,436
$20,999
$20,382
$19,783
$19,201
$51,550
$11,547

NPV Cost
(ROI
5.5%)

72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

Year

$0
$0
$0
$0
$0
$0
$0
$0
$240,600
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$18,000

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

Initial/One Time
Costs

$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000

$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000
$18,000

Annual

$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$51,720
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$7,200

$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600
$3,600

Contingency
(20%)
Total

$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$310,320
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$43,200

$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600
$21,600

Net Present Value

$119,138
$121,997
$124,925
$127,924
$130,994
$134,138
$137,357
$140,653
$2,069,218
$147,486
$151,025
$154,650
$158,362
$162,162
$166,054
$170,040
$174,121
$178,299
$182,579
$186,960
$191,448
$196,042
$200,747
$205,565
$210,499
$215,551
$220,724
$226,021
$462,892

$72,402
$74,140
$75,919
$77,741
$79,607
$81,518
$83,474
$85,477
$87,529
$89,630
$91,781
$93,983
$96,239
$98,549
$100,914
$103,336
$105,816
$108,355
$110,956
$113,619
$116,346

3

Inflated Cost (2.4%)

$11,507,000

$2,523
$2,449
$2,377
$2,307
$2,239
$2,173
$2,109
$2,047
$28,550
$1,929
$1,872
$1,817
$1,764
$1,712
$1,662
$1,613
$1,565
$1,519
$1,475
$1,431
$1,389
$1,349
$1,309
$1,270
$1,233
$1,197
$1,162
$1,128
$2,189

$4,719
$4,581
$4,446
$4,315
$4,189
$4,065
$3,946
$3,830
$3,718
$3,608
$3,502
$3,399
$3,299
$3,203
$3,108
$3,017
$2,928
$2,842
$2,759
$2,678
$2,599
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NPV Cost
(ROI
5.5%)

Feasibility Study
Parcel 15
Tacoma, WA

1

9

7

Permanence
(20%)

9

Achieves a high score for permanence.
Permanence under this alternative is enhanced
over Alternatives 1, 2 and 3 by directly removing
perched groundwater. This alternative is more
permanent than Alternative 4 as it integrates
better with Port land use planning and employs a
more robust contigent cap design. The cap design
is expected to reduce the generation of higharsenic perched water in comparison to
Alternatives 1, 2 3, and 4. The stormwater system
repair (slipline) and eventual replacement will
also prevent future seepage of arsenic-containing
groundwater into the storm drainage system.

Relative Ranking - Scored from 1 (lowest) to 10 (highest)
8

Protectiveness
2
(25%)

Achieves a high level of overall
protectiveness through the use of a PRB
with a contingent perched groundwater
treatment system. The stormwater
conveyance system will be sliplined in areas
affected by groundwater infiltration and
Alternative 3A
replaced when the property is developed or
- Conveyance System Repair
contigency low permeability cap
- Permeable Reactive Barrier
implemented. Protectiveness is enhanced
- Perched Groundwater Treatment
by installing a PRB near Wapato Creek. A
-MNA
contingent action will directly remove
- Low Permeability Cap
perched water groundwater and reduce
Contingency
arsenic flux to groundwater and Wapato
- Institutional Controls
Creek. A contigent low permeability cap
would be implemented if criteria conditions
are exceeded. With this tiered approach the
overall protectiveness of the remedy is
enhanced.

Alternative 3

Remedial Alternative

8

Achieves a high level of long-term effectiveness
through the use of perched groundwater treatment,
stormwater system improvements, a PRB, and a
contingent low-permeability cap to reduce perched
water in source material and subsequent migration
pathways. At the time of property development or
implementation of the contingent low permeability
cap, the stormwater conveyance system will be
replaced eliminating risks that leaks would recur over
the long-term. The reduction in infiltration and
groundwater flux under this alternative optimizes
conditions for ongoing natural attenuation of arsenic,
reducing the likelihood that the contingent PRB will
be required. If the PRB is required, the lifespan of the
treatment media will be improved relative to other
alternatives with higher groundwater flux rates.

8

Long-Term Effectiveness
(20%)

6

This alternative has a medium score for
short-term risk management. It involves
more extensive construction activities during
the perched water drain installation and
initally during cap installation than under
Alternatives 1, 2, 3, or 4. Constructionrelated risks are lower than under
Alternative 5, because the quantity of
arsenic-contaminated soils workers will be
exposed to will be much less. The alternative
includes significant on-site construction
activities, but does not involve extensive offsite transportation of contaminated soils as
under Alternative 5.

7

Short-Term Risk Management
(15%)

--

Public
Concerns
(10%)

7

--

Alternative 3A has the highest score for
implementability because it integrates
best with property development planning
Evaluation
and current uses. Implementation of the
pending public
perched water treatment in this
comment.
alternative is expected to be less complex
and requiring less long term maintenance
as it is expected to discharge in situ.

7

Technical and Administrative
Implementability (10%)

7.3

Environmental Benefit Score

Feasibility Study Addendum
Parcel 15

3

$11.5M

Probable Cost

Table 2. Log Yard DCA Evaluation;ƌĞǀŝƐŝŽŶƐƐŚŽǁŝŶƌĞĚĨŽŶƚͿ
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0.63

Benefit Score / Probable
4
Cost

Relative Ranking - Scored from 1 (lowest) to 10 (highest)

Protectiveness
2
(25%)
Permanence
(20%)

Long-Term Effectiveness
(20%)

Short-Term Risk Management
(15%)

PRB = permeable reactive barrier
MNA = monitored natural attenuation

5. A formula error in the orginal FS cost estimating tables for Alternative 4 was corrected as part of this FS Addendum effort, correspondingly Alternative 4's cost has been updated.

4. Probable costs were evaluated in increments of $1 million for comparison to benefit scoring.

3. Probable cost reflects the total estimated cost including applicable contingencies (see cost detail in Appendix A).

1. Consideration of public concerns is not addressed in this table because the public has not yet had an opportunity to provide comments.
2. Each of the DCA criteria listed were weighted, so the overall DCA score would be influenced by criteria directly relating to protectiveness and effectiveness. A score of 10 represents an alternative that satisfies the criteria to the highest degree.

Notes:

1

Remedial Alternative

Technical and Administrative
Implementability (10%)

Public
Concerns
(10%)

Environmental Benefit Score

Feasibility Study Addendum
Parcel 15

3

Probable Cost

Table 2. Log Yard DCA Evaluation

Page 2 of 2

Benefit Score / Probable
4
Cost

Relative Benefit Raniking

0

1

2

3

4

5

6

7

8

9

10

1

0.44

$9.5M

4

0.55

$12.3M

Relative Benefit / Cost ($M)

2
3
Log Yard Remedial Alternative

0.52

$10.5M

Relative Benefit Ranking

0.47

$10.9M

Estimated Cost

3A

0.63

5

0.23

$31.0M

Disproportionate Cost to
Benefit

$11.5M

Disproportionate Cost Analysis

ZĞǀŝƐĞĚ&ŝŐƵƌĞϲĨƌŽŵ&^ĚĚĞŶĚƵŵ

$0.0M

$5.0M

$10.0M

$15.0M

$20.0M

$25.0M

$30.0M

$35.0M

$40.0M

Cost

Appendix &
Revised Environmental Benefit Table and DCA Figure

DRAFT CORRECTIVE ACTION PLAN

Permanence
(20%)

6

This alternative receives a high score
for rapid removal of remaining
groundwater contamination at the
Site, relative to Alternatives 1 or 2.

9

Achieves a high score for overall
protectiveness by reducing residual
contaminant mass through
excavation and temporary
groundwater treatment, reducing
the expected timeline until residual
contamination is below cleanup
levels in all wells.

9

This alternative receives a medium
score for permanent reduction of
mass and toxicity of hazardous
substances at the Site. Injection of
amendments is not expected to
result in a faster rate than under
Alternative 1.

6

6

Achieves a medium score for overall
protectiveness because injection of
amendments is not expected to
accelerate in situ biodegradation
and natural attenuation great than
would occur for Alternative 1.

6

Residual contamination can be
permanently detoxified through
Achieves a medium score for overall natural processes. This alternative
receives a medium-high score for
protectiveness through ongoing
permanent reduction of mass and
monitored natural attenuation.
toxicity of hazardous substances at
the Site.

Relative Ranking - Scored from 1 (lowest) to 10 (highest)

Protectiveness
(25%)2

9

This alternative receives a high score for long-term
effectiveness because it has shortest restoration timeframe and interim institutional controls are not likely
required for groundwater.

6

This alternative receives a medium score for
effectiveness because the time required to complete
the cleanup is expected to be the same as Alternative 1.
Long term effectiveness of this alternative depends
upon maintaining institutional controls until
contaminants attenuate and degrade.

6

This alternative receives a medium score for
effectiveness as the time to complete the cleanup is
longer than under the other alternatives. Long term
effectiveness of this alternative depends upon
maintaining institutional controls until contaminants
attenuate and degrade.

Long-Term Effectiveness
(20%)

5

This alternative was score medium for
short term risk management. Excavation
and ex situ treatment are included as
remedial elements in this alternative. Ex
situ handling of contaminated media
creates short term exposure potential
for site workers or fugitive emissions.

8

This alternative was scored medium-high
for short term risk management. This
alternative does not require any ex situ
handling of residual contamination as
treatment would occur in situ. However,
some handling of corrosive chemicals
would be required during amendment
injection.

9

This alternative was scored high for
short term risk management. This
alternative does not require any ex situ
handling of residual contamination as
treatment would occur in situ. There are
no additional construction-related risks
requiring management.

Short-Term Risk Management
(15%)

Public Concerns
(10%)

--

--

5

--

This alternative is scored medium
for implementability. The
alternative will require
Evaluation
management of stormwater and pending public
extracted groundwater during
comment.
construction, and off-site
management of excavated soils.

8

This alternative is scored high for
implementability. Neutralization
Evaluation
agents and injection mechanisms
pending public
are well-developed technologies
comment.
that could be rapidly procured
and implemented.

9

This alternative is scored high for
Evaluation
implementability. This alternative
pending public
requires only routine site
comment.
monitoring.

Technical and Administrative
Implementability (10%)

Notes:
1. Consideration of public concerns is not addressed in this table because the public has not yet had an opportunity to provide comments.
2. Each of the DCA criteria listed were weighted, so the overall DCA score would be influenced by criteria directly relating to protectiveness and effectiveness. A score of 10 represents an alternative that satisfies the criteria to the highest degree.
3. Probable cost reflects the total estimated cost including applicable contingencies (see cost detail in Appendix C).
4. Probable costs were evaluated in $100,000 increments for comparison to benefit scoring.
MNA = monitored natural attenuation

Alternative 3
- Expanded Excavation and OffSite Disposal
- Temporary Groundwater
Extraction and Treatment
- MNA
- Institutional Controls

Alternative 2
- Enhanced Bioremediation
- MNA
- Institutional Controls

Alternative 1
- MNA
- Institutional Controls

Remedial Alternative1

Environmental Benefit
Score
7.1

5.9

6.2

Feasibility Study
Parcel 15

$742K

$539K

$495K

Probable Cost3

Table 8. Sawmill DCA Evaluation (revisions shown in red font)
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0.96

1.09

1.24

Benefit Score /
Probable Cost4

Relative Benefit Raniking

0

1

2

3

4

5

6

7

8

9

10

1

1.24

$495K

Relative Benefit Ranking

Relative Benefit / Cost ($100K)

3
Sawmill Remedial Alternative

0.96

$742K

2

1.09

$539K

Estimated Cost

Disproportionate Cost Analysis

Revised Figure 14 from Feasibility Study
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Item No.: 10C
Date of Meeting: January 21, 2021

Authorization for
Parcel 15 – Agreed Order for
Cleanup Implementation, Grant
Agreement, and Project
Authorization

Rob Healy
Environmental Senior Manager

Authorization for Parcel 15
Cleanup Implementation
• Request authorization to enter in an Agreed Order
with Ecology to implement the cleanup at Parcel 15.
• Request authorization to enter into a grant
agreement with Ecology for $1,000,000 to
implement cleanup at Parcel 15.
• Request project authorization in the amount
$50,000 for a total authorized amount of $50,000,
to initiate remedial design for cleanup at Parcel 15.
MIDs: 099597, 101280.01

Site Vicinity

Background
•

Parcel 15 was leased by Portac and operated as a log yard and
sawmill from 1974 to 2009.

•

PLP notice letters were issued to the Port and Portac in June 2013.

•

In April 2016, the Port and Portac entered into an Agreed Order with
Ecology to complete a Remedial Investigation and Feasibility Study.

•

In May 2018, the requirements of the Agreed Order were satisfied
and Portac settled with the Port.
• Portac paid the Port a lump sum payment of $8,600,000
• The Port agreed to undertake all responsibility for further
environmental investigation, cleanup, and remedial action at the Site

Background (cont.)
• In July 2018, the Port amended the Agreed Order with Ecology to
remove Portac from the Order, while adding as deliverables an
amendment to the Feasibility Study, and a draft Cleanup Action Plan.
• In February 2019, Ecology approved the amended Feasibility Study.
• On July 6, 2020, the Port received notification that our Oversight
Remediation Action Grant application for the 2019-2021 biennium
received supplemental funding.
• On July 9, 2020, Ecology approved the draft Cleanup Action Plan,
which describes the preferred remedy.

Current Environmental Conditions
Existing
Environmental
Cap over fill
containing slag

Former Dip
Tank Area

Selected Cleanup Alternative

Agreed Order Cleanup Requirements
Agreed Order requirements include:
• Ongoing compliance monitoring and cap maintenance.
• Preparation of an engineering design report and
supporting plans.
• Construction of conveyance system improvements, a
permeable reactive barrier, and contingent construction of
conveyance system improvements and a perched zone
treatment system.
• Preparation of a construction completion report.

Grant Agreement
The Port has previously received $500,000 in project grant
funding from Ecology for work completed under the Parcel 15
(Portac) Cleanup Investigation Project.
•

This second remedial action grant awards $1,000,000 in
additional project funding. Grant funds must be matched
by the Port at 100%.

•

Approximately $27,000 in past costs are eligible for
reimbursement.

•

Remaining grant funds will be applied to future work.

Project Description and Details
Cleanup Investigation Project
The scope of the AO investigation project included
completing a Remedial Investigation, Feasibility
Study, and draft Cleanup Action Plan.
Project closeout will be completed following
Commission’s authorization of the action items in this
request and fulfillment of Ecology’s public review
requirement.

Project Description and Details
Cleanup Implementation Project
The scope for the AO cleanup project includes:
•
•
•

Design, permitting, and developing an engineering
design report with supplement plans.
Construction of Phase 1 cleanup actions, and
development of a construction completion report.
Contingent remedy components will be evaluated during
design but will not be constructed under this project.

The scope of work for this request includes:
•
•

Procurement of environmental engineering design
services.
Initiation of design of the cleanup to refine the Feasibility
Study cleanup cost estimate.

Project Schedule
Cleanup Implementation Project

Procurement of an engineering design firm will
begin following this Commission authorization.
Design will begin following Ecology’s public
comment period and subsequent execution of
the Agreed Order for cleanup implementation.
The engineering PM will return to Commission
for additional authorization with an updated cost
estimate Q1 2021. A draft engineering design
report is due to Ecology in November 2021.

Source of Funds
Parcel 15, former Portac Site
• The estimated cost of the Procurement and to

initiate design for this project is $50,000.
• The estimated budget for this project is
$2,290,000.
• The current Capital Investment Plan (CIP)
allocates $2,290,000 for this project.
• The Portac settlement paid the Port a lump
sum payment of $8,600,000
• The settlement will fund this project and no
expense will be recognized for this work

Financial Summary
Parcel 15, former Portac Site

Item

This Request

Total Previous
Requests

Total Request

Total Project Cost

Cost to Date

Remaining Cost

AO Investigation (RI/FS/DCAP)
Cleanup Implementation

$0
$50,000

$1,563,000
$0

$1,563,000
$50,000

$1,563,000
$2,290,000

$1,552,701
$0

$10,299
$2,290,000

PROJECT TOTAL

$50,000

$1,563,000

$1,613,000

$3,853,000

$1,552,701

$2,300,299

Notes:
Portac Settlement = $8,600,000
Ecology Remedial Action Grant Reimbursements = $500,000

Environmental Impacts/Review
Parcel 15, former Portac Site
Permitting: Future remedial action activities may
require permits with the USACE. This will be
determined during design through coordination with
a Port permitting manager.
Remediation: This is a remediation project.
Water Quality: Any modifications to stormwater
infrastructure will be closely coordinated with a
water quality manager during design.
Air Quality: Not Applicable.

Conclusion
Parcel 15 Cleanup Implementation
• Request authorization to enter in an Agreed Order
with Washington State Department of Ecology to
implement the cleanup at Parcel 15.
• Request authorization to enter into a grant
agreement with the Washington State Department
of Ecology for $1,000,000 to implement cleanup at
Parcel 15.
• Request project authorization in the amount
$50,000 for a total authorized amount of $50,000, to
initiate remedial design for cleanup at Parcel 15.
MIDs: 099597, 101280.01

