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IN THE SUPERIOR COURT OF THE STATE OF WASHINGTON 
IN AND FOR KING COUNTY 

STATE OF WASHINGTON, 
DEPARTMENT OF ECOLOGY, 

Plaintiff, 
v. 

UNION STATION ASSOCIATES, a 
limited liability· corporation, and Frank 
Stagen and Kevin Daniels, 

Defendants. 

,8; '6 - ;;:, - i (3) J ~i u ;;_;; ~&u 
• 

No. 97,, '2 - lfJ936-S-S£/.; 

COMPLAINT 

Plaintiff, State of Washington, Department of Ecology ("Ecology"), alleges as 

17 follows: 

18 

19 

I. JURISDICTION 

This court has jurisdiction under ch. 7.24 RCW, the Uniform Declaratory Judgment 

2o Act, and under ch. 70.105D RCW, the Model Toxics Control Act ("MTCA"), to resolve 

21 the controversy presented. 

22 II. PARTIES 

23 1. Plaintiff Ecology is an agency of the State of Washington responsible for 

24 overseeing remedial action at sites contaminated with hazardous substances. 

25 2. Defendant, Union Station Associates, L.L.C., is a limited liability 

26 corporation. 
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1 3. Defendants, Frank Stagen and Kevin Daniels, are certain of Union Station 

2 Associates' members who have the actual or potential ability to control the decisions of 

3 Union Station Associates and who have beco111e parties to the Consent Decree. 

4 III. FACTUAL ALLEGATIONS 

5 4. Union Station Associates proposes to develop in phases, a mixed commercial 

6 and retail development on the Property. 

7 5 .. The Property currently is owned by Union Pacific Railroad Company 

8 ("Union Pacific"). It is located at 411 Jackson, Seattle, Washington. Union Station 

9 Associates has entered into an Option Agreement with Union Pacific to purchase the 

10 Property, which totals 7.5 acres. 

11 6. Concentrations of hazardous substances including metals and polycyclic 

12 aromatic hydrocarbons (PAHs) have been detected in the soils at some locations at the 

13 Facility in excess of MTCA method B cleanup levels. 

14 7. Concentrations of the constituents identified in paragraph 6 above have been 

15 detected in groundwater at the Facility. 

16 8. Neither Union Station Associates, Frank Stagen nor Kevin Daniels have 

17 caused or contributed to a release or threat of release of Hazardous Substances, Pollutants 

18 or Contaminants at the Facility and would not otherwise be potentially liable under RCW 

19 70.105D.040(1), except by becoming an owner and/or operator of the Union Station 

20 Property. 

21 9. It is not expected that Union Station Associates' plans for the Property will 

22 aggravate or contribute to the release or threatened release of Hazardous Substances, 

23 Pollutants, or Contaminants at the Facility, interfere with remedial actions that may be 

24 needed at the Facility, or increase human health risks to persons at or in the vicinity of the 

25 Facility. 
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1 10. Ecology, Union Station Associates, Frank Stagen and Kevin Daniels have 

2 entered into a Prospective Purchaser Consent Decree ("Consent Decree") regarding the 

3 Union Station Property and Facility. If approved by the Court, the Consent Decree will go 

4 into effect on the date on which title to the Property vests in Union Station Associates. The 

5 Consent Decree resolves the potential liability of Union Station Associates, Frank Stagen 

6 and Kevin Daniels as owners and/or operators of the Union Station Property under ch. 

7 70.105D RCW. 

8 11. The Consent Decree has been subject to public notice and comment under 

9 RCW 70.105D.040(4)(a), and all comments have been addressed by Ecology in a 

10 responsiveness summary. The Consent Decree is attached hereto and incorporated herein 

11 for all purposes. Terms used herein but not defined are to have the meaning set forth in 

12 the Decree. 

13 IV. CAUSES OF ACTION 

14 

15 

12. Plaintiff realleges paragraphs 1 through 11, above. 

13. Upon acquiring ownership of all or any portion of the Union Station 

16 Property, Union Station Associates, Frank Stagen and Kevin Daniels could be subject to 

17 potential liability under RCW 70.105D.040(1)(a) and other federal or state laws, as set 

18 forth in the Decree. 

19 14. Plaintiff alleges that an actual and present dispute exists between Plaintiff and 

20 Defendants, or, in the alternative, that the mature seeds of a controversy exist because 

21 when Union Station Associates becomes the owner of all or any portion of the Union 

22 Station Property, Ecology could identify Union Station Associates, Frank Stagen and Kevin 

23 Daniels as potentially liable parties (PLPs) under MTCA. As PLPs under MTCA, Ecology 

24 can require Union Station Associates, Frank Stagen and Kevin Daniels to perform remedial 

25 actions and/or pay response costs incurred by Ecology for cleanup of the Union Station 

26 Property. 
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1 V. PRAYER FOR RELIEF 

2 Ecology, Union Station Associates, and Frank Stagen and Kevin Daniels have 

3 entered into a Consent Decree addressing all the defendants' potential liability for the 

4 release or threatened release of Hazardous Substances, Pollutants or Contaminants at the 

5 Union Station Facility as described in more detail in the Consent Decree. Ecology has 

6 determined that Union Station Associates' plans for the Union Station Property will not 

7 aggravate or contribute to the release or threatened release of Hazardous Substances, 

8 Pollutants or Contaminants, interfere with remedial actions that may be needed on the 

9 Property, or increase human health risks to persons at or in the vicinity of the Property. 

10 Additionally, if the Consent Decree is approved by the Court, Union Station will take 

11 actions to further certain Ecology goals for the protection of human health and the 

12 environment in exchange for a covenant not to sue, subject to reopener, as well as 

13 protection from contribution claims as specified in the Decree. 

14 Therefore, all parties to this action request that the Court grant the following relief: 

15 Enter and sign the Consent Decree in this matter and retain jurisdiction to enforce 
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the terins of the Consent Decree. 

DATED this ~ay of 

f:\. .. \Unionata\compiain.Sup 

COMPLAINT 

~.1997. 

CHRISTINE 0. GREGOIRE 
Attorney General 

~t4Lkv/ ~ ";Ji) 
MARY StJE WILSON, WSBA #19257 
Assistant Attorney General 

Attorneys for Plaintiff 
State of Washington 
Department of Ecology 
(206) 459-6057 
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KING. COUNTY SUPERIOR COURT 

IN AND FOR THE STATE OF WASHINGTON 

STATE OF WASHINGTON 
DEPARTMENT OF ECOLOGY 

l No. 91-;.-LB'J?,6-S'SIJ/> 
) 

Plaintiff, 

vs. 

) PROSPECTIVE PURCHASER 
) CONSENT DECREE 
) 

UNION STATION ASSOCIATES, a 
limited liability corporation, 
et. al. 

) RE: UNION STATION 
) 
) 
) 
) 
) 
) 

Defendants. 
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INTRODUCTION 

This prospective purchaser consent decree ("Decree") is made 

and entered into by and between the Washington State Department of 

Ecology ("Ecology") and Union Station Associates, L.L.C. ("Union 

Station Associates") and certain of its Associated Entities. 

Additional Associated Entities and Qualified Successors in 

Interest and Assigns may become parties to this Decree as provided 

herein, in Sections X and XI. 

1. WHEREAS, the purpose of this Decree is to 1) resolve the 

potential liability of Defendants for the contamination identified 

in Attachment G associated with the Facility, including the 

contamination associated with the "Property" described in Section 

III and Attachment A herein, as well as any such contamination 

from the Property that has migrated from the Property and has 

thereafter been deposited, stored, disposed of, or placed, or 

otherwise come to be located within the Facility; 2) to promote 

the public interest by expediting cleanup activities at the 

Facility; and 3) to facilitate the reuse of a currently vacant 

parcel of land. 

2. WHEREAS, the Property currently is owned by Union 

22 Pacific Railroad Company ("Union Pacific"). 

23 3. WHEREAS, the Facility is listed on the Washington 

24 Hazardous Sites List with a site hazard ranking of 3. 

25 
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1 4. WHEREAS, Union Station Associates has entered into an 

2 Option Agreement with Union Pacific to purchase the Property, 

3 which totals 7 .. 5 acres. 
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5. WHEREAS; final ·entry of this Consent Decree is a 

condition of the Option Agreement necessary in order for the 

purchase to close. 

6. WHEREAS, Defendants propose to develop in phases, a 

mixed commercial and retail development on the Property. 

7. WHEREAS, in the absence of this Decree, at the time it 

acquires the Property, Union Station Associates would incur 

potential liability at the Facility to the State of Washington 

and/ or third parties under the Model Toxics Control Act ( "MTCA") , 

Chapter 70.105D, RCW as an owner/operator due to releases or 

threatened releases of Hazardous Substances, Pollutants or 

Contaminants at the Facility. 

8. WHEREAS, in the absence of this Decree, at the time 

Union Station Associates acquires the Property, certain of its 

members, managers, directors and officers who have the actual or 

potential ability to control the decisions of Union Station 

Associates (hereinafter referred to as "Associated Entities") 

could otherwise incur potential liability at the Faciiity to the 

State of Washington and/or third parties based on statutory 

language under MTCA and case law interpreting owner/operator 

liability under the Comprehensive Environmental Response, 

Compensation and Liability Act ("CERCLA") to extend to persons 
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1 with the_actual or potential ability to control the decisions of 

2 Union Station Associates. 
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9, WHEREAS, the Parties agree that by including Associated 

Entities of Union Station Associates in the protections of this 

Decree, the Parties intend to resolve the potential liability that 

could result from their actual or potential ability to control the 

decisions of Union Station Associates. 

10. WHEREAS, Ecology does not intend to provide a defense to 

Defendants to any liability for releases or threatened releases of 

Hazardous Substances, Pollutants or Contaminants caused or 

contributed to by Defendants. 

11. WHEREAS, this Decree promotes the public interest by 

facilitating use of the Property for an important public purpose. 

12. WHEREAS, Defendants have offered to further certain 

Ecology goals as provided in this Decree, in exchange for a 

covenant not to sue and protection from contribution for 

contamination at the Facility. 

13. WHEREAS, Defendants have certified that their plans for 

the Property are not likely to aggravate or contribute to 

contamination at the Facility, interfere with remedial actions 

that may be needed at .the Facility, or increase human health risks 

to persons at or in the vicinity of the Facility. 

14. WHEREAS, this Decree will provide a substantial public 

25 benefit by promoting reuse of a currently vacant parcel of land, 

26 providing substantial economic, community, and transportation 
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1 benefits .to the area and yielding substantial resources for 

2 environmental remediation. 
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15. WHEREAS, Defendants' . development of the P.roperty is 

designed to lead to more expeditious and effective remediati~rt of 

Hazardous Substances released at the Facility and to promote 

protection of public health and the environment. 

16. WHEREAS, the Court is fully advised of the reasons for 

entry of this Decree, and good cause having been shown: 

IT IS HEREBY ORDERED, ADJUDGED AND DECREED AS FOLLOWS: 

:C. AUTHORITY r JUR:CSD:CCT:CON AND VENUE 

17. This Court has authority to resolve the liability of the 

parties to this Decree. 

18. This Court has jurisdiction over the subject matter and 

over the parties pursuant to the MTCA. Venue is proper in King 

County pursuant to RCW 70.l0SD.050(5) (b). 

19. Authority for entry of this Decree is conferred by RCW 

70.l0SD.040(4) and 70.l0SD.040(5), which authorize the Washington 

State Attorney General to agree to a settlement with a prospective 

purchaser of a facility if, after public notice and hearing, 

Ecology finds the proposed settlement would lead to a more 

expeditious cleanup of hazardous substances in compliance with 

23 cleanup standards adopted under RCW 70.l0SD.030(2) (d). RCW 

24 70.l0SD.040(4) and 70.l0SD.040(5) require that such a settlement 

25 be entered as a consent decree issued·by a court of competent 

26 jurisdiction. 
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1 20 .. Ecology finds the proposed settl~ment would lead to a 

2 more expeditious cleanup of hazardous substances in compliance 

3 .with cleanup standards adopted under RCW 70.105D.030(2) (d). 
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21. Ecology has listed the Facility on the Washington 

Hazardous Sites list. Ecology has not made a determination that 

Defendants are Potentially Liable Persons ("PLPs") for the 

Facility. Were Union Station Associates to acquire an interest in 

the Facility, however, some or all of the Defendants would become 

PLPs under RCW 70.105D.040(1) (a). This Decree is entered before 

Union Station Associates' acquires the Property to resolve the 

potential liability of it and certain of its Associated Entities 

at the Facility to the State of Washington and/or third parties 

for the contamination identified in Attachment G associated with 

the Facility, including the contamination associated with the 

Property, described in Section III and Attachment A herein, as 

well as any such contamination from the Property that has migrated 

from the Property and has thereafter been deposited, stored, 

disposed of, or placed, or otherwise come to be located within the 

Facility, and to facilitate a more comprehensive and expeditious 

cleanup than otherwise would occur. 

22. By entering into this Decree, Defendants agree not to 

23 challenge Ecology's jurisdiction in any proceeding to enforce this 

24 Decree. Defendants consent to the issuance of this Decree and 

25 have agreed to perform the terms of the Decree, including 

26 remediation, monitoring and payment of oversight costs as 
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specified in this Decree; however, only Union Station Associates 

and its Successors in Interest and Assigns who become Defendants 

as provided in Sections X and XI of this Decree will be obligated 

under paragraph 93 to indemnify the State of Washington. 

II. DEFINITIONS 

23. Whenever terms listed below are used.in. this Decree or 

in the attachments hereto, the following definitions shall apply: 

(a) "Cleanup Action Plan" shall mean the Cleanup Action 

Plan, dated May 29, 1997, attached to this Decree as Attachment B. 

(b) "Decree" shall mean this Decree and all attachments 

hereto. In the event of a conflict between this Decree and any 

attachment, this Decree shall control. 

(c) "Defendant" shall mean union Station Associates, L.L.C. 

and those Associated Entities who are signatories to this Decree. 

Additional Associated Entities may become Defendants as provided 

in Sections X and XI. Qualified Successors in Interest and Assigns 

may also become Defendants as provided in Sections X and XI. 

(d) "Facility" shall mean the site or area where Hazardous 

Substances, Pollutants or Contaminants have been deposited, 

stored, disposed of, placed or otherwise come to be located as a 

result of the conditions on the Property discussed in one or more 

23 of the reports or studies listed in Attachment G. The Facility 

24 boundaries are beyond the Property boundaries both upgradient and 

25 downgradient, and are not currently known at this time. 
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1 (e), "Hazardous Substance" shall have the meaning defined in 

2 the Comprehensive Environmental Response, Compensation, and 

3 Liability Act ("CERCLA") § 101(14),.42U.S.C. §9601(14) andMTCA, 

· 4 RCW 70.105D.020(6). 
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( f) "Paragraph" shall mean a portion of this Decree 

identified by an Arabic numeral. 

(g) "Pollutants or Contaminants" shall have the meaning 

defined in CERCLA § 101(33), 42 U.S.C. § 9601(33). 

(h) "The Property" is described in Section III and 

Attachment A attached hereto and incorporated by reference. 

(i) - "Section" shall mean a portion of this Decree identified 

by a Roman numeral and including one or more Paragraphs. 

( j) "Successors in Interest and Assigns" shall mean any 

person who acquires an interest in the Property through purchase, 

lease, transfer, assignment, mortgage or otherwise and by virtue 

of compliance with Sections X and XI obtains protection under this 

Decree. "Successor in Interest and Assigns" specifically includes 

the lenders and mortgagees in interest of union Station Associates 

who by virtue of compliance with Sections X and XI obtain 

protection under this Decree. 

III. DESCRIPTION OF FACILITY CONDITIONS 

24. The Property consists of approximately 7.5 acres located 

24 in the City of Seattle, in King County as set forth in Attachment 

25 A. 
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1 25 .. Numerous studies of environmental conditions at the 

2 Property and the Facility have been conducted. Attachment G is a 

3 list of the studies supplied by Defendants to Ecology, on which 
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Ecology has relied in reaching this Agreement. For the purpose of 

this Decree, only the documents listed in Attachment G were relied 

upon by Ecology. Other documents, whether contained in Ecology 

files, listed as references in the documents listed on Attachment 

G, or otherwise existing were not relied upon by Ecology for the 

purposes of this Decree. A brief description of the environmental 

conditions at the Facility follows. 

26. A Seattle Gaslight Company coal gasification plant 

operated in the northern portion of the Property from 1874 to 

1907. The Washington Natural Gas Company (now Puget Sound Energy) 

is the successor to the Seattle Gaslight Company. A Vulcan Iron 

Works foundry operated from about 1900 until about 1910 in the 

southern portion of the Property. Gas plant wastes consist mostly 

of tar, lampblack, and tarry sludges. Coal tar is a complex 

chemical mixture (containing more than 250 individual compounds) 

that is derived from the destructive distillation of coal in coke 

ovens and retorts. During the process, coal is heated to 450 to 

22 900 degrees centigrade for approximately 16 hours in the absence 

23 of air. Coal vapors generated from this process are then 

24 condensed to produce water, and the coal tars can then be 

25 separated out because they sink. 
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27. The major class of chemical and ~elative percent 

composition associated with gas plant wastes are approximately 85% 

polycyclic aromatic hydrocarbons (PAHs) . · The PAHs associated with 

coal tars have a distinctive composition dominated by naphthalenes 

(11 to 14%), and phenanthrene (3 to 7%). Other chemical classes 

include: 10% phenolics (e.g., phenols, cresols, napthals), 5% 

various inorganic sulfur and nitrogen compounds (e.g., acridenes, 

cyanide, ammonia, thiodenes, sulphite), less than 5% light 

aromatic hydrocarbons (benzene, toluene, ethylbenzene, and xylene 

[BTEX)), and trace metals (e.g., aluminum, arsenic, cadmium, 

chromium, copper, iron, lead, mercury, selenium, silver, sodium, 

and vanadium) . 

28. A Vulcan Iron Works plant was located between South 

Dearborn and South Lane Streets north of Airport Way South. The 

iron works was built before 1900 and expanded in 1902 to cover the 

entire portion of the block north of Airport Way South. Along 

with the residues from the iron, brass, and steel manufacturing 

processes, it is likely that a variety of lubricants were used on 

site for servicing machinery and products. 

29. Union Station was constructed in 1911 by the Oregon and 

22 Washington Railway and Navigation Co. (predecessor to Union 

23 Pacific Railroad) and the Chicago Milwaukee and St. Paul Line. 

24 Union Station served passengers until 1971, when Union Pacific 

25 Railroad discontinued railroad operations at the Property. Based 

26 on the existence of a rail yard and a roundhouse located south of 
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1 the station, it is believed that limited routine maintenance 

2 activities were conducted at the station with most of the heavy 

3 maintenance activities occurring off of the Property. Union 
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Pacific Railroad continued to use some of the building space for 

offices until 1978, and in 1984 it removed the railroad tracks 

from the station area. The depot building is currently being used 

as leased space for various social functions. 

30. Over 50 soil samples from the Property or immediately 

adjacent areas have been analyzed for a variety of metals and 

organic compounds. 

31. The most frequently detected constituents include metals 

(arsenic, beryllium, chromium, copper, lead, mercury, nickel, 

silver, zinc) and PAHs. Concentrations of arsenic, beryllium, 

lead and CPAH in soil at·some locations exceed MTCA method B 

cleanup levels. The highest concentrations of PAH compounds were 

detected within the fill soils at the northern end of the Facility 

and at the elevation of the historical tideflat surface. Metals 

concentrations are found at elevated levels in various portions of 

the Facility. The distribution of these constituents is 

consistent with the understanding that the PAH contamination 

originated from the historical coal gasification plant that 

23 existed at the north end of the Property. The origin of the 

24 metals may be either trace metals from the coal used in the 

25 gasification plant or residuals from other prior site owners and 

26 operations. 
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l 32., The constituents (PAHs and metals) detected at the 

2 Facility are considered to be persistent in the environment. This 

3 means that they do not readily react, degrade, or otherwise 

4 · diminish in concentration rapidly.· Based on detection frequency 
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and the magnitude of the exceedence, carcinogenic PAHs are the 

most significant constituent of concern in soil at the Facility. 

33. Groundwater is present in fill material at the Facility. 

Based on water level elevations measured in monitoring wells from 

previous studies, and information from adjacent properties, 

shallow groundwater flow is to the northwest. Estimated 

groundwater flow velocity within the fill aquifer on the Property 

is about 0.2 to 2 feet per month. Groundwater on, and adjacent to 

the Property is not used for drinking. A search of Eco1ogy's well 

data conducted in 1986 indicated that there are no existing 

drinking water wells located in the vicinity of the Property. 

Drinking water supplied to the City of Seattle comes from 

protected surface water sources on the Tolt and Cedar Rivers. 

Based on the location of the old shoreline and the historic 

topography, it is likely that a component of groundwater flow may 

enter the Property at its northern boundary. 

34. Constituents detected in groundwater are similar to 

23 those detected in soil, including metals and PAHs. Low and high 

24 molecular weight PAH concentrations detected in some samples from 

25 some groundwater wells suggest that PAHs are sorbed on minerals in 
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1 the formation near to the well and causing ~easured PAH 

2 concentrations in excess of MTCA method B cleanup levels. 

3. 
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IV. DESCRIPTION OF PROPOSED PROJECT 

35. Defendants·propose to acquire the Property for 

commercial and retail development. The Union Station Development 

Project (the "Project") will provide 1.2 million square feet of 

commercial and retail space at the south end of downtown.Seattle. 

36. Union Station will be rehabilitated, and six new 

buildings will be constructed. The Project will provide 1,110 

parking spaces, including a parking garage located south of 

Airport Way. The Project will include retail uses to complement 

the commercial space. Below grade, transit, service, storage and 

parking activities will predominate. At grade, there will be 

public open spaces and retail. Special facilities, such as a 

fitness center, will also be located at street level. Above 

grade, floor space will be devoted primarily to commercial office 

space. 

37. Defendants propose to carry out the existing Property 

Use and Development Agreement (PUDA) for this development, which 

is valid until the year 2008. The following summarizes the key 

22 elements of the development: 

23 

24 

25 

26 

27 

28 

Density: Over 1,100,000 square feet above-grade in up 

to six new buildings. 

Height: Maximum building heights may vary from 65 feet 

to 150 feet above street level, depending upon the 
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location of the building. 

Access: Pedestrian access will be available from all 

sides. of the Property. · Automobile access to 

parking is provided·along Fourth Averiue both north and 

south of Airport Way. Service access is provided south 

of Airport Way. Public transportation is provided at­

grade along Fifth and Fourth, and below-grade at the 

Metro International Station, located at the northeast 

corner of the Site. The Metro station is designed to 

accommodate a future light and heavy rail system being 

planned by the Regional Transit Authority. Access to 

the Waterfront Streetcar is available on Fifth Avenue 

on the north end of the Property. 

38. The development will be designed to take advantage of 

the desirable location of the Property, and will minimize adverse 

environmental impacts. Redevelopment will facilitate public 

access between the Pioneer Square and International District 

neighborhoods, create a strong connection to the downtown retail 

core, improve public safety in the area, improve parking in the 

area and create a new transportation hub. 

39. The Project is expected to create a significant number 

23 of well-paying downtown jobs and to spur development in the south 

24 end of Seattle. 
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V. WORK TO BE PERFORMED 

40. Upon the Effective Date of this Decree, Defendants will 

perform the Cleanup Action Plan described.in Attachment B 

according to the schedule provided therein. 

41. Defendants agree not to perform any remedial actions for 

the release of hazardous substances covered by this Decree, other 

than those required by this Decree, unless the parties agree to 

amend the Decree to cover those actions. All work conducted under 

this Decree shall be done in accordance with Chapter 173-340 WAC 

and the National Contingency Plan, 40 CFR Part 300, unless 

otherwise provided herein. All work conducted pursuant to this 

Decree shall be done pursuant to the cleanup levels specified in 

Tables 1 and.2 of the Cleanup Action Plan, as now written or 

hereinafter amended provided that cleanup levels based on 

practical quantitation limits may be modified pursuant to WAC 173-

340-707(4) and that any errors in fact are subject to correction. 

42. Defendants agree to record the restrictive covenant in 

Attachment C with the Office of the King County Recorder within 

thirty (30) days of the Effective Date of this Decree, and shall 

provide Ecology with proof of such recording within thirty (30) 

days of recording. 

VI. ECOLOGY COSTS 

43. Defendants agree to pay all oversight costs incurred by 

Ecology pursuant to this Decree, except for costs already paid 

pursuant to the prepayment agreement entered between Ecology and 

21 Nitze-Stagen & Company, Incorporated dated June 19, 1996. The 
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oversight costs required to be paid under tµis Decree shall 

include work performed by Ecology or its contractors for, or on, 

the Facility under Chapter 70.105D RCW, both before and after the 

issuance of this Decree, for Decree preparation, negotiations; ahd 

administration. Ecology oversight costs shall be calculated 

pursuant to WAC 173-340-550(2) and shall include direct staff 

costs, an agency support cost multiplier and a program support 

cost multiplier for all oversight costs. Such oversight costs 

shall not include costs of any remedial action taken by Ecology, 

but Ecology reserves its right to take such action pursuant to 

Section XV herein. 

44. Defendants agree to pay Ecology oversight costs within 

ninety (90) days of receiving from Ecology an itemized statement 

of costs that includes a summary of costs incurred, an 

identification of involved staff, and the amount spent by involved 

staff members on the project. Ecology shall, upon request, 

provide Defendants a general statement of work performed. 

shall prepare itemized statements of its oversight costs 

Ecology 

quarterly. Failure to pay Ecology's costs within ninety (90) days 

of receipt of the itemized statement will result in interest 

charges at the rate of twelve (12) percent per annum. 

45. In the event Defendants dispute expenditures or the 

24 adequacy of documentation for which reimbursement is sought, the 

25 parties agree to be bound by the dispute resolution process set 

26 forth in Section XII. 
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46. 

VII. DESIGNATED PROJECT COORDINATORS 

The project coordinator for Ecology is: 

David L. South 
Toxics Cleanup Program 
Department of Ecology 
Northwest Regional Office 
3190 160th Avenue S.E. 
Bellevue, Washington 98008-5452 
(206) 649-7200 

The project coordinator for Defendants is: 

Kevin Daniels 
Union Station Associates, L.L.C. 
2401 Utah Avenue South 
Seattle, Washington 98134 
(206) 467-0420 

47. Each project coordinator shall be responsible for 

overseeing the implementation of this Decree. The Ecology project 

coordinator will be Ecology's designated representative at the 

Property. To the maximum extent possible, communications between 

Ecology and Defendants and all documents, including reports, 

approvals, and other correspondence concerning the activities 

performed pursuant to the terms and conditions of this Decree, 

shall be directed through the project coordinators. The project 

coordinators may designate, in writing, working-level staff 

contacts for all or portions of the implementation of Section V of 

this Decree, including the Cleanup Action Plan, incorporated in 

this Decree as Attachment B. The project coordinators may agree to 

minor modifications to the work to be performed without formal 
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1 amendments to this Decree. Minor modifications will be documented 

2 in writing by Defendants and approved by Ecology. 
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48. Any party. may change its respective project coordinator. 

Written notification shall be given to the other· party at least· 

ten (10) days prior to the change. 

VIII. PERFORMANCE 

49. All work performed pursuant to this Decree shall be 

under the direction and supervision, as necessary, of a 

professional engineer or hydrogeologist, or equivalent. Any 

construction work must be under the supervision of a professional 

engineer. Defendants shall notify Ecology in writing as to the 

identity of such engineer(s) or hydrogeologist(s), or others and 

of any contractors and subcontractors to be used in carrying out 

the terms of this Decree, in advance of their involvement at the 

Facility. 

IX. CERTIFICATIONS 

50. Defendants certify that, to the best of their knowledge 

and belief, they have fully and accurately disclosed to Ecology 

the information currently in their possession that relates to the 

environmental conditions at the Facility, or to Defendants' right 

and title thereto and such information is included in Attachment 

G. 

51. Defendants represent and certify that, to the best of 

their knowledge, they are not aware of any facts that would give 

rise to liability under RCW 70.105D.040 prior to Union Station 

Associates' acquisition of the Property. 
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52 .. Defendants represent and certify_their belief that their 

redevelopment is not likely to contribute to the existing release 

or threatened release of Hazardous Substances from the Facility, 

interfere with future remedial actions that may be needed at the 

Facility, or increase health risks to persons at or in the 

vicinity of the Facility. 

53. If any certification provided by a Defendant pursuant to 

this Section is not true, the Covenant Not to Sue in Section XIV 

shall not be effective with respect to that Defendant, and Ecology 

reserves all rights it may have against that Defendant. 

X. PARTIES BOUND; CONVEYANCE OF PROPERTY 

54. The restrictions, obligations and rights set forth in 

this Decree shall be binding upon the parties to this Decree. 

Additional Associated Entities and Qualified Successors in 

Interest and Assigns may become parties to this Decree, at the 

option of Defendants, by following the amendment procedures set 

forth in Section XI, or such other procedure as may hereafter be 

legally available, by reason of an amendment to MTCA or its 

implementing regulations, or otherwise. 

55. Defendants shall implement contractual provisions that 

22 require all Successors in Interest and Assigns· who become par.ties 

23 to this Decree to comply with the provisions of this Decree. 

24 56. If proposed Successors in Interest and Assigns wish to 

25 become a party to this Decree, Defendants and the proposed 

26 transferee(s) shall notify Ecology and the Attorney General's 
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Office of the proposed transfer, the name of the proposed 

transferee(s), and the proposed transferee(s) 's intended use for 

the Property. The notification required by this paragraph shall 

occur at least sixty (60) days before the date of any transfer of· 

interest. Such notification shall be in the form of Attachment D 

to this Decree. Other than the amendment procedures set forth in 

Section XI, there is no notification required for an additional 

Associated Entity to become a party to the Decree. 

57. In the event Defendants assign all of their fee interest 

to a Successor in Interest or Assign, at Ecology's sole 

discretion, Ecology may elect to thereafter look first to the 

Successor and then to Union Station Associates, and, finally, to 

Associated Entities, to satisfy the requirements of this Decree, 

including; but not limited to, performance of the work as 

described in Section V, and payment of Ecology costs as described 

in Section VI. 

58. The Covenant Not to Sue shall not be effective with 

respect to any additional Associated Entity or Successors In 

Interest or Assigns who fail to follow the procedure set forth in 

Section XI, or such other procedure as may hereafter be legally 

available, by reason of an amendment to MTCA or its implementing 

23 regulations, or otherwise. Failure of Defendants or the proposed 

24 Successors in Interest or Assign to timely comply with the 

25 notification requirements for Successors in Interest or Assigns in 
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1 paragrap~ 56 does not in any way alter the _rights and obligations 

2 of such party as set forth in this Decree. 
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XI. AMENDMENT OF CONSENT DECREE: 
ADDING NEW PARTIES TO DECREE 

59. This Decree may only be amended by a written stipulation 

among the parties to this Decree that is thereafter entered and 

approved by order of the Court. Such amendment shall become 

effective upon entry by the Court, or upon a later date if such 

date is expressly stated in the parties' written stipulation or 

the Court so orders. 

60. Amendments may cover any subject or be for any purpose 

13 agreed to by the parties to this Decree, including for the purpose 

14 of making additional Associated Entities or proposed Successors in 

15 
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Interest and Assigns new parties to the Decree. If Ecology 

determines that the subject of an amendment requires public input, 

Ecology shall provide thirty (30) days public notice prior to 

seeking entry of the amendment by the Court, except that Ecology 

agrees that an amendment to make additional Associated Entities or 

proposed Successors in Interest and Assigns parties to this Decree 

does not by itself require public notice or comment. 

61. All of Defendants' rights and benefits under this Decree 

may be assigned or transferred, and shall run to any person who 

becomes a party to this Decree pursuant to the procedures set 

forth in Section XI of this Decree or obtains such protections 

through any other procedures as may hereafter be legally 
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1 available. Such rights and benefits shall not take effect until 
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this Decree is amended pursuant to the procedure set forth in 

Section XI, or such other procedure as may hereafter be legally 

available to additional Associated Entities or Successors in 

Interest and Assigns, by reason of an amendment to MTCA or its 

implementing regulations, or otherwise. 

62. Whenever Defendants contemplate conveyance of a fee 

interest in the Property, the proposed Successors in Interest and 

Assigns may request that the Decree be amended as provided for in 

this paragraph. The amendment to the Decree shall be in the form 

of Attachment E, "Agreement of Successors in Interest and 

Assigns." Ecology may withhold consent to an amendment making 

proposed Successors in Interest and Assigns party to this Decree 
14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

only if Defendants or a Successors in Interest and Assigns is in 

violation or will be in violation of a material term of the 

Decree. Provided, however, that Ecology shall not withhold 

consent to an amendment making proposed Successors in Interest and 

Assigns party to the Decree on the basis that their proposed use 

fails to provide a public benefit or expedite cleanup so long as 

the proposed use as a whole meets or is anticipated to meet those 

requirements. 

63. Whenever Defendants desire to add additional Associated 

24 Entities to the Decree, the Decree will be amended as provided for 

25 in this paragraph. The amendment to the Decree shall be in the 

2 6 form of Attachment F, "Agreement of Additional Associated 
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1 Entities_." Ecology may withhold consent tq an amendment adding an 
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Associated Entity as a party to this Decree only if Defendants or 

their Successors in Interest and Assigns are in violation or will 

be in violation of a material term of the Decree. 

XII. DISPUTE RESOLUTION 

64. In the event a dispute arises as to an approval, 

disapproval, proposed modification, or other decision ·or action by 

Ecology's project coordinator pertaining to this Decree the 

parties shall use the dispute resolution procedure set forth 

below. 

(1) Upon receipt of the Ecology project coordinator's 

written decision, Defendants have fourteen (14) days within which 

to notify Ecology's project coordinator of any objection to the 

decision. 

(2) The parties' project coordinators shall then confer in 

an effort to resolve the dispute. If the project coordinators 

cannot resolve the dispute within fourteen (14) days, Ecology's 

project coordinator shall issue a written decision. 

(3) Defendants may then request Ecology management review of 

the decision. This request shall be submitted in writing to the 

22 
Toxics Cleanup Program Manager within seven (7) days of receipt of 

23 Ecology's project coordinator's written decision. 

24 (4) Ecology's Toxics Cleanup Program Manager shall conduct a 

25 review of the dispute and shall issue a written decision regarding 

26 the dispute within thirty (30) days of the Defendants' request for 
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1 review. _The Toxics Cleanup Program Manager's decision shall be 

2 Ecology's final decision on the disputed matter. 
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65. If Ecology's final written decision is unacceptable to 

Defendants, Defendants have the right to submit the dispute to the 

Court for resolution. The parties agree that one judge should 

retain jurisdiction over this case and shall, as necessary, 

resolve any dispute arising under this Decree. For disputes that 

arise under the following sections of the Decree, the Court shall 

review the action or decision of Ecology under an arbitrary and 

capricious standard of review: work to be performed (Section V), 

Ecology costs (Section VI), designated project coordinators 

(Section VII), performance of the work (Section VIII), retention 

of records (Section XVII), property access (Section XVIII), 

compliance with applicable laws (Section XIX), permit requirements 

(Section XX), sampling data reporting and availability (Section 

XXI), progress reports (Section XXII), extension of schedule 

(Section XXIII), endangerment (Section XXIV), certification of 

completion and delisting (Section XXV) and public participation 

(Section XXIX) The standard of review for all other issues will be 

decided by the Court. 

66. The parties may mutually agree to substitute an 

23 Alternative Dispute Resolution (ADR) process, such as mediation, 

24 for the formal dispute resolution process set forth in this 

25 section. 

26 

27 

28 
PROSPECTIVE PURCHASER 
CONSENT DECREE 
UNION STATION 

25 
ATTORNEY GENERAL OF WASHINGTON 

Ecology Division 
P.O. Box 4011'1 

Olympia, WA 98504-0117 
FAX (360) 438-7743 



1 67. The parties agree to use the dispute resolution process 

2 in good faith and agree to expedite, to the extent possible, the 

3 dispute resolution process whenever it is used. When either party 
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uses the dispute resolution process in bad faith or for purposes 

of delay, the other party may seek sanctions. 

68. The implementation of these dispute resolution 

procedures shall not provide a basis for delay of any activities 

required in this Decree, unless Ecology agrees in writing to a 

schedule extension or the Court so orders. 

XIII. CONTRIBUTION PROTECTION 

69. With regard to claims for contribution against 

Defendants for Matters Addressed in this Consent Decree, the 

parties hereto agree that Defendants are entitled to contribution 

protection from.any actions or claims pursuant to MTCA, RCW 

70.105D.080, CERCLA § 107 or 113, or any other federal or state 

claim seeking, under other theories, substantially similar relief, 

to the extent allowed by MTCA, RCW 70.105D.040 and CERCLA § 

113(f)(2). The contribution protection conferred in this section 

shall not be frustrated by the use of non-CERCLA or non-MTCA 

theories to seek relief in the nature of contribution or 

indemnification. 

70. For the purpose of this section, "Matters Addressed" 

shall include: 

(i) all past and future investigation and remedial 

measures taken at the Facility, including those taken on or off of 

the Property, provided such measures pertain to Hazardous 
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1 Substances, Pollutants or Contaminants specified in one or more of 

2 the reports or studies listed in Attachment G, whether performed 

3 by.Defendants, Ecology or any other persons, including other PLPs, 

. 4 whether performed voluntarily, .under the Independent Remediai 

s Action Program (IRAP), under any consent decree or order, under an 

6 enforcement order, or otherwise, and whether performed before or 

1 after the Effective Date of this Decree. 
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XIV. COVENANT NOT TO SUE; REOPENERS 

71. In consideration of Defendants' compliance with the 

terms and conditions of this Decree, Ecology agrees that 

compliance with this Decree shall stand in lieu of any and all 

administrative, legal, and equitable remedies and enforcement 

actions ("Actions") available to the State against Defendants or 

Successors in Interest and Assigns, for releases or threatened 

releases of Hazardous Substances, Pollutants or Contaminants at 

the Facility including releases or threatened releases on or off 

of the Property, provided such Actions pertain to Hazardous 

Substances, Pollutants or Contaminants specified in one or more of 

the reports or studies listed in Attachment G. 

72. Reopeners: In the following circumstances Ecology may 

exercise its full legal authority to address releases of Hazardous 

Substances, Pollutants, or Contaminants at the Facility, 

' notwithstanding the Covenant Not to Sue set forth above: 

(1) In the event a Defendant fails to comply with the terms 

and conditions of this Decree, including all attachments, and, 

after written notice of noncompliance, such failure is not cured 
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1 by such defendant within sixty (60) days of receipt of notice of 

2 noncompliance; 

3 
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(2) In the event factors not known at the time of entry of 

this Agreement, and not disclosed to Ecology in Attachment Gare 

discovered and such factors present a previously unknown threat to 

human health or the environment and are not addressed by the 

Cleanup Action Plan. If such factors are discovered, Ecology 

shall give written notice to De-fendants. Defendants will have 

sixty (60) days from receipt of notice to propose a cure to the 

condition giving rise to the threat. If such cure is acceptable 

to Ecology, Defendants and Ecology will negotiate an appropriate 

time table for implementation. If such cure is not acceptable to 

Ecology, the parties shall follow the dispute resolution 
14 

15 

16 

17 

18 

19 

20 

21 

22 

procedures in Section XIII. 

73. Applicability: The Covenant Not to Sue set forth above 

shall have no applicability whatsoever to: 

(1) Criminal liability; 

(2) Liability for any releases or threatened releases of 

Hazardous Substances, Pollutants or Contaminants caused or 

contributed to by a Defendant; 

(3) Liability for actions by a Defendant that would be 

23 sufficient to create liability under RCW 70.l0SD.040(1) (c)-(e) as 

24 a generator, transporter or seller of Hazardous Substances; 

25 (4) Liability of a Defendant who owned or operated the 

26 Property prior to May, 1994. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

(5) .Liability for damages for injury to, destruction of, or 

loss of natural resources. 

(6) Liability for any property owned or leased by a.Defendant 

other than the Property. 

74. Ecology retains all of its legal and equitable rights 

against all persons, except as otherwise provided in this Decree. 

The legal and equitable rights retained by Ecology include, but 

are not limited to, the right to compel any person, other than 

Defendants, to take remedial actions for the release of hazardous 

substances at the Property, and to seek reimbursement against such 

persons for costs incurred by Ecology as a result of such 

contamination. 

XV. RESERVATION OF RIGHTS 

75. Defendants reserve all rights and defenses which they 

may have and which are not otherwise addressed in this Decree, 

including the right to seek contribution or cost recovery for 

funds expended pursuant to this Decree, subject to the limitations 

in Section XXVIII. The execution of the "Agreement of Successors 

in Interest and Assigns" attached hereto as Attachment E or the 

"Agreement of Additional Associated Entities" attached hereto as 

Attachment For an amendment to this Decree by the Defendants is 

not an admission of liability on their part. 

76. Except as provided herein for the parties, this Decree 

25 does not grant any rights or affect any liabilities of any person, 

26 firm or corporation or subdivision or division of state, federal, 

21 or local government. 
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1 XVI. DISCLAIMER 

2 77. This Decree does not constitute a representation by 

3 Ecology that the Property is fit for any particular purpose. 

4 XVII. RETENTION OF RECORDS 

5 78. Defendants shall preserve, during the pendency of this 

6 Decree and for ten (10) years from the date this Decree is no 

7 longer in effect as provided in Section XXX, all records, reports, 

8 documents, and underlying data in its possession relevant to the 

9 implementation of this Decree and shall insert in contracts with 

10 project contractors and subcontractors a similar record retention 

11 requirement. Defendants shali retain all monitoring data so long 

12 as monitoring is ongoing as provided in the Cleanup Action Plan. 

13 In the event the Cleanup Action Plan is modified to terminate 

14 monitoring, Defendants shall retain all monitoring data until ten 

15 (10) years after monitoring is completed. Upon request of 

16 Ecology, Defendants shall make all non-archived records available 

11 to Ecology and allow access for review. All archived records 

18 shall be made available to Ecology within a reasonable period of 

19 time. 

20 

21 

22 

23 

24 

25 

26 

27 

28 

XVIII. PROPERTY ACCESS 

79. Defendants grant to Ecology, its employees, agents, 

contractors and.authorized representatives, an irrevocable right 

to enter upon the Property, with reasonable notice,and at any 

reasonable time for purposes of allowing Ecology to monitor or 

enforce compliance with this Decree. Defendants recognize and 

acknowledge that Ecology's entry onto the Property for such 
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1 purposes.may interfere with their full use _of the Property. 

2 Defendants agree that they will not object to any interruption or 

3 interference with their use of the Property caused by Ecology's 

4 entry onto the Property for such purposes. The right ·of entry 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

granted in this Section is in addition to any right Ecology may 

have to enter onto the Property pursuant to specific statutory or 

regulatory authority. Consistent with Ecology's responsibilities 

under state and federal law, Ecology, and any persons acting for 

it, shall use reasonable efforts to minimize any interference and 

use reasonable effort not to interfere with the operations of 

Defendants by any such entry. In the event Ecology enters the 

Property for reasons other than emergency response, Ecology agrees 

that it shall provide reasonable notice to Defendants of any 

planned entry, as well as schedules and locations of activity on 

the Property. Ecology further agrees to accommodate reasonable 

requests that it modify its scheduled entry or activities at the 

Property. Notwithstanding any provision of the Decree, Ecology 

retains all of its access authorities and access rights, including 

enforcement authorities related thereto, under MTCA and any other 

applicable state statute or regulations. 

XIX. COMPLIANCE WITH APPLICABLE LAWS 

80. All actions carried out by Defendants pursuant to this 

24 Decree shall be done in accordance with all applicable federal, 

25 state, and local requirements, including requirements to obtain 

26 necessary permits. 
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1 xx. PERMIT REQUIREMENTS 

2 81. In the event Ecology determines or Defendants become 

3 aware that additional permits beyond those already obtained prior 

4· 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

to entry ·of this Decree·would,· but for the provisions of RCW 

70.105D.090(1), be required to carry out the Cleanup Action Plan, 

Defendants will be required to consult with the appropriate state 

or local jurisdictions concerning the substantive requirements 

those agencies believe are applicable to the remedial actions, 

prior to conducting the remedial actions. Ecology shall then 

determine whether additional substantive requirements are 

applicable to the remedial action, and if so, how Defendants must 

meet those requirements. Substantive requirements will be 

incorporated into an amendment to this Decree. 

XXI. SAMPLING, DATA REPORTING, AND AVAILABILITY 

82. With respect to the implementation of this Decree, 

Defendants shall make the results of all sampling, laboratory 

reports, and/or test results generated by it, or on its behalf, 

available to Ecology in hard copy and on electronic disk. Data 

submitted on disk shall be in a format acceptable to Ecology for 

importation for use as a relational database into databases and/or 

spreadsheet software commonly avaiiable. 

83. If requested by Ecology, Defendants shall allow split or 

24 duplicate samples to be taken by Ecology and/or its authorized 

25 representatives of any samples collected by Defendants pursuant to 

26 the implementation of this Decree. Defendants shall notify 

27 

28 
PROSPECTIVE PURCHASER 
CONSENT DECREE 
UNION STATION 

32 
ATTORNEY GENERAL OF WASHINGTON 

Ecology Division 
P.O. Box 40117 

Olympia, WA 98504-0117 
FAX (360) 438-7743 



1 Ecology seven (7) days in advance of any sample collection or work 

2 activity at the Property. Ecology shall, upon request, allow 

3 

4 

5 

,6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

split or duplicate samples to be taken by Defendants or their 

authorized representatives of any samples collected by Ecology 

pursuant to the implementation of this Decree provided it does not 

interfere with the Department's sampling. Ecology shall endeavor 

to notify Defendants prior to any sample collection activity. 

XXII. PROGRESS REPORTS 

84. Defendants shall submit to Ecology written monthly 

progress reports beginning thirty (30) days prior to initiation of 

the Cleanup Action Plan and continuing until completion. After 

that time, progress reports shall be submitted quarterly, or at 

other intervals as approved by Ecology. The progress reports 

shall describe the actions taken during the reporting period to 

implement the requirements of this Decree. 

shall include the following: 

The progress report 

(1) A list of on-site activities that have taken place 

during the reporting period; 

(2) Detailed description of any deviations from required 

tasks not otherwise documented in project plans or amendment 

requests; 

(3) Description of all deviations from the schedule during 

24 the current reporting period and any planned deviations in the 

25 upcoming reporting period; 

26 
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1 (4). For any deviations in schedule, a plan for recovering 

2 lost time and maintaining compliance with the schedule; 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

11 

18 

19 

20 

21 

(5) All raw data (including laboratory analysis) received by 

Defendants ·during the past reporting period and an identification 

of the source of the sample. Raw data shall be submitted in hard 

copy and, on electronic disk. Data submitted on disk shall be in 

a format acceptable to Ecology for importation for use as a 

relational database into databases and/or spreadsheet software 

commonly available; 

(6) A list of deliverables for the upcoming reporting 

period if different from the schedule; 

(7) the status of deed recordation. 

85. All progress reports shall be submitted by the tenth day 

of the month in which they are due after the effective date of 

this Decree. 

XXIII. EXTENSION OF SCHEDULE 

86. An extension of schedule shall be granted only when a 

request for an extension is submitted in a timely fashion, 

generally at least thirty (30) days prior to expiration of the 

deadline for which the extension is requested, and good cause 

22 exists for granting the extension. All extensions shall be 

23 requested in writing. The request shall specify the reason(s) the 

24 extension is needed. 

25 87. An extension shall be granted only for such period of 

26 time as Ecology determines is reasonable under the circumstances. 
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1 A requested extension shall not be effective until approved by 

2 Ecology or the Court. Ecology shall act upon any written request 

3 for extension in a timely fashion. It shall not be necessary to 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

formally amend this Decree pursuant to Section XI when a schedule 

extension is granted. 

88. The burden shall fall on Defendants to demonstrate to 

the satisfaction of Ecology that the request for such an extension 

has been submitted in a timely fashion and that good cause exists 

for granting the extension. 

limited to, the following: 

Good cause includes, but is not 

(1) Circumstances beyond the reasonable control and despite 

the due diligence of Defendants including delays caused by 

unrelated third parties or Ecology, such as (but not limited to) 

delays by Ecology in reviewing, approving, or modifying documents 

submitted by Defendants; or 

(2) Acts of God, including fire, flood, blizzard, extreme 

temperatures, storm, or other unavoidable casualty; or 

(3) Endangerment as described in Section XXIV. 

Ecology may extend the schedule for a period not to exceed 

ninety (90) days, except where an extension is needed as a result 

of: 

(1) Delays in the issuance of a necessary permit which was 
' 

24 applied for in a timely manner; or 

25 (2) Other circumstances deemed exceptional or extraordinary 

26 by Ecology. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

However, neither increased costs of performance of the terms 

of the Decree nor changed economic circumstances shall be 

considered circumstances beyond the reasonable control of 

Defendants. 

Ecology shall give Defendants written notification in a 

timely fashion of any extensions granted pursuant to this Decree. 

XXIV. ENDANGERMENT 

89. If, during construction of the Property, Ecology 

determines that there is an actual or imminent danger to human 

health or to the environment, Ecology may order Defendants to stop 

further implementation of this Decree for such period of time as 

needed to abate the danger or may petition the Court for an order 

as appropriate. During any stoppage of work under this section, 

the obligations of Defendants shall be suspended and the time 

periods for performance of that work, as well as the time period 

for any other work dependent upon the work which is stopped, shall 

be extended, pursuant to Section XXIII of this Decree, for such 

period of time as Ecology determines is reasonable under the 

circumstances. 

90. In the event Defendants determine that activities 

undertaken in furtherance of this Decree or any ot11er 

circumstances or activities are creating an imminent danger to 

human health or to the environment, Defendants may stop 

implementation of this Decree for such period of time necessary 

for Ecology to evaluate the situation and determine whether 

Defendants should proceed with implementation of the Decree or 
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1 whether the work stoppage should be continued until the danger is 

2 abated. Defendants shall notify Ecology"s project coordinator as 

3. soon as possible, but no later than twenty-four (24) hours after 

4 stoppage of work, and thereafter provide Ecology with 

5 documentation of the basis for the work stoppage. If Ecology 

6 disagrees with Defendants' determination, Ecology may order 

7 Defendants to resume implementation of this Decree. If Ecology 

8 concurs with the work stoppage, Defendants'.obligations shall be 

9 suspended and the time period for performance of that work, as 

10 well as the time period for any other work dependent on the work 

11 which was stopped, shall be extended, pursuant to Section XXIII of 

12 this Decree, for such period of time as Ecology determines is 

13 reasonable under the circumstances. Any disagreements pursuant to 

14 · this Section shall be resolved through the dispute resolution 

15 procedures in Section XII. 

16 XXV. CERTIFICATION OF COMPLETION AND DELISTING 

17 91. Upon completion of all remedial actions specified in the 

18 Cleanup Action Plan, except confirmational monitoring, Ecology 

19 shall issue a Certificate of Completion. Completion of all 

20 remedial actions except confirmational monitoring is defined in 

21 Section 6.0 of Attachment B. Unless Ecology becomes aware of 

22 circumstances at the Facility that present a previously unknown 

23 threat to human health or the environment, Ecology shall within 
' 

24 thirty (30) days of issuance of the Certificate of Completion 

25 propose to remove the Facility from the Hazard Ranking List, 

26 pursuant to WAC 173-340-330(4). 
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1 XXVI. INDEMNIFICATION AND HOLD HARMLESS 

2 92. To the extent allowed by law, Union Station Associates 

3 and its Successors in Interest and Assigns who become Defendants 

4 as set forth in Sections·x and XI of this Decree (hereinafter 

5 collectively the "Indemnitors") agree to defend, hold harmless and 

6 indemnify the State of Washington, its employees, and agents from 

1 any and all claims or causes of action for death or injuries to 

8 persons or for loss or damage to property arising from or on 

9 account of acts or omissions of Defendants, their officers, 

10 employees, agents, or contractors in entering into and 

11 implementing this Decree. If barred from assuming the State's 

12 defense of any claim brought under this Section, Indemnitors 

13 nevertheless shall have the opportunity to participate and/or 

14 cooperate in Ecology's defense to the maximum extent allowable by 

15 law. However, Indemnitors shall not indemnify the State of 

16 Washington nor save nor hold its employees and agents harmless 

11 from any claims or causes of action arising out of the negligent 

10 acts or omissions of the State of Washington, or the employees or 

19 agents of the State, in implementing the activities pursuant to 

20 this Decree. In any claims against the State by any employee of 

21 the Indemnitors, the indemnification obligation shall not be 

22 limited in any way by the limitation on the amount or type of 

23 damages, compensation or benefits payable by or for, the 

24 Indemnitors under workmen's compensation acts, disability benefit 

25 acts, or other employee benefits acts. 

26 

27 

28 
PROSPECTIVE PURCHASER 
CONSENT DECREE 
UNION STATION 

38 
ATTORNEY GENERAL OF WASHINGTON 

Ecology Division 
P.O. Box 40117 

Olympia, WA 98504-0117 
Fl\X (360) 438-7743 



1 XXVII. INSURANCE, 

2 93. A Commercial General Liability insurance policy meeting 

3 the requirements set forth in paragraph 94 shall be obtained by 

4 · the Defendants for the Union Station Property in the amount of one 

5 million dollars per occurrence/two million dollars aggregate for a 

6 period beginning on the Effective Date of this Decree and ending 

7 three years following the completion of foundation loading. The 

8 State of Washington shall be listed as an additional insured on 

9 such policy. In the event that groundwater treatment is required 

10 as set forth in the Cleanup Action Plan, Attachment B, Defendants 

11 will obtain the same coverage for a period beginning with the 

12 construction of the groundwater treatment system and ending two 

13 years following initiation of operation of the groundwater 

14 treatment system. 

15 94. The following requirements apply to the coverage 

16 required by paragraph 93: 

11 a) The coverage shall contain no special limitations on the 

18 scope of protection afforded to the State of Washington. 

19 b) For any claims related to this Decree, Defendant's 

20 insurance coverage shall be primary insurance as respects the 

21 State of Washington. 

22 c) During the periods mentioned in paragraph 93, ·the policy 

23 shall state that coverage shall not be suspended, v9ided, 

24 canceled, reduced in coverage or in limits except after thirty 

25 (30) days prior written notice, by certified mail, return receipt 

26 requested, has been given to the State of Washington. 
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1 xxvIII. CLAIMS AGAINST THE STATE 

2 95. Defendants hereby agree that they will not seek to 

3 recover any costs accrued in implementing the remedial action 

4 required by this Decree from the State of Washington or any of .its 

5 agencies; and further, that the Defendants will make no claim 

6 against the State Toxics Control Account or any Local Toxics 

7 Control Account for any costs incurred in implementing this 

8 Decree. Except as provided above, however, Defendants expressly 

9 reserve their right to seek to recover any costs incurred in 

10 implementing this Decree from any other potentially liable person. 

11 xxix. PUBLIC PARTICIPATION 

12 96. Public participation shall be accomplished by 

13 implementing a Union Station Public Participation Plan, attached 

14 as Exhibit I. Ecology shall maintain the responsibility for 

15 public participation in accordance with WAC 173-340-600(8) (g). 

16 Defendants shall help coordinate and implement public 

17 participation for the Property as required by Ecology. 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

XXX. DURATION OF DECREE AND RETENTION OF JURISDICTION 

97. This Decree shall remain in effect and this Court shall 

retain jurisdiction over both the subject matter of this Decree 

and the parties for the duration of the performance of the terms 

and provision of this Decree for the purpose of enabling any of 

the parties to apply to the Court, as provided in tqe dispute 

resolution process set forth in Section XII, and the amendment 
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1 process set forth in Section XI, at any time for such further 

2 order, direction, and relief as may be necessary or appropriate to 

3 ensure that obligations of the parties have been satisfied. The 

4 Decree shall·remain in effect until the parties agree otherwise. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

XXXI. PUBLIC NOTICE AND WITHDRAWAL OF CONSENT 

98. This Decree has been the subject of public notice and 

comment as required by RCW 70.l0SD.040(4) (a). As a result of this 

process, Ecology has found that this Decree will lead to a more 

expeditious cleanup of hazardous substances at the Property, in 

compliance with applicable cleanup standards, and is in the public 

interest. 

99. If the Court withdraws its consent, this Decree shall be 

null and void at the option of any party, and the accompanying 

Complaint shall be dismissed without costs and without prejudice. 

In such an event, no party shall be bound by the requirements of 

this Decree. 
XXXII. SEVERABILITY 

100. If any Section, subsection, sentence or clause of this 

Agreement is found to be illegal, invalid or unenforceable, such 

illegality, invalidity or unenforceability will not affect the 

legality, validity or enforceability of the Agreement as a whole 

or of any other Section, subsection, sentence or clause. 

XXXIII. EFFECTIVE DATE 

101. The effective date of this Decree is the Closing date, 

as defined in the Purchase and Sale Agreement between Union 

PROSPECTIVE PURCHASER 
CONSENT DECREE 
UNION STATION 

41 
ATTORNEY GENERAL OF WASHINGTON 

Ecology Division 
P.O. Box 40117 

Olympia, WA 98504-0117 
FAX (360) 438-7743 



1 Pacific and Union Station Associates, dated 4-\-q'.1:, and attached 

2 as Exhibit H. So ordered this day of ______ , 1997. 
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Judge 
King County Superior Court 

Purchaser 

The undersigned parties enter into this Prospective 

Consent Decree on the date specified below. 

By: ___________ _ 

Date: ____________ _ 

DEPARTMENT OF ECOLOGY 
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LEGAL DESCRIPTION OF LAND 

Parcel 1 

•. 

EXHIBIT A 
Page•l of 3 

A portion of Lots 4,5,6, 7, and 8 and of the vacated alley in Block 28 of D.S. 
Maynard's Plat of the Town (now City) of Seattle, King County, Washington, 
according to the recorded plat thereof, more particularly described as follows: 

Beginning at the southwest corner of said Lot 4; 
thence north along the west line of said Lot 4 a distance of 55.0 feet to a 

southwesterly comer of that certain parcel of land described in Warranty Deed 
dated August 2, 1954, from Union Pacific Railroad Company to Dorothy Replin, 
identified in said Railroad Company's records as C.D. No. 40800-1, Union Pacific 
Land sold Audit No. 2322; 

thence southeasterly along a southwesterly line of said deeded parcel of land, 
which is a tangent curve concave northeasterly having a radius of 40.0 feet, a 
distance of 62.83 feet to a point that is 15.0 feet distant northerly, measured at right 
angle from the south line of said Block 28; 

thence east along the southerly line of said deeded parcel of land which is a 
straight line parallel with said south line of Block 28, a distance of 138.0 feet, more 
or less, to a point that is 78.0 feet distance westerly, measured at right angles, from 
the east line of said Block 28; 

thence North along the east line of said deeded parcel of land which is a 
straight line parallel with said east line of Block 28, a distance of 225.0 feet, more or 
less, to a point in the north line of said Block 28; 

thence east along said north line of Block 28, a distance of 78.0 feet, more or 
less, to the northeast corner of said Block; 

thence south along the east line of said Block, a distance of 240.0 feet to the 
southeast comer thereof; 

thence west along the south line of said Block, a distance of 256.0 feet to the 
TRUE POINT OF BEGINNING. 

Containing an area of 21,720 square feet or 0.50 of an acre, more or less. 

9/19/90 

Parcel 2 

' 
A parcel of land being all of Blocks 25, 26 and 27 and the vacated alleys located 
therein of D.S. Maynard's Plat of the Town (now City) of Seattle, according to the 
recorded plat thereof, and all of Blocks 201, and 202 and the vacated alleys located 
therein of the plat of the Seattle Tide Lands according to the recorded plat thereof, 
and all those portions of vacated King, Weller and Lane Streets adjoining to the 
above mentioned Blocks, all in the City of Seattle, King County, Washington. 

Containing an ar~a of 260,870 square feet or 5.99 acres, more or less. 



Parcel 3 

EXHIBIT A 
Page 2 of 3 

A parcel of land being portions of Lots 1,2,3,4,5,6, and 7 on the Columbia & Puget 
Sound Railroad Replat of part of Block 283 of the Seattle Tide Lands according to 
the recorded plat there of, in the .City-of Seattle, King County, _Washington, more 
particularly described as follows: · · -

Beginning at the most northerly corner of said Replat; 

thence southerly along the westerly line of said Replat, South 01 degree 08 minutes 
05 seconds West, 402.58 feet to the southwest corner of said Replat; 

thence along the southerly line of said Replat, South 88 degrees 51 minutes 55 
seconds East, 129.94 feet to the beginning of a nontangent curve concave 
northeasterly, from which point a radial line bears North 77 degrees 10 minutes 43 
seconds East, 1127.00 feet; 

thence northwesterly, along said curve, through a central angle of 14 decrees 02 
minutes 27 seconds, 276:18 feet; 

thence North 01 degree 13 minutes 10 seconds East, 56.54 feet to a point on the 
northeasterly line of said Replat; 

thence along said northeasterly line, North 51 degrees 59 minutes 3 7 seconds West, 
120.94 feet to the Point of Beginning. · 

Said parcel contains an area of 38,462 feet (0.883 acres), more or less.­

Was. 443-1 



I 

AIR RIGHTS PARCEL: 

EXHIBIT A 
Page .3 of 3 

THAT PORTION OF LOTS 1,2,3,4,5,6, AND 7 OF THE COLUMBIA & PUGET 
SOUND RAILROAD REPLAT OF A PART OF BLOCK 283 OF THE SEA TILE 
'fIDE·LANDS ACCORDING TO THE PLAT THEREOF RECORDED IN 

. VOLUME 12 OF PLATS, PAGE 88, RECORDS OF KING COUNTY, . 
WASHINGTON, LYING ABOVE AN INCLINED PLANE WHICH IS 16.50 
FEET ABOVE THE SURFACE OF PAVING BETWEEN HIGHWAY 
ENGINEERS STATION 10+03.95 AND 13+26.37 OF THE SR 90 EBT LINE, 
SAID SURFACE BEING SUBSTANTIALLY AS SHOWN ON W.S.D.O.T. MAP 
"SR 90 SEATTLE TRANSIT ACCESS," SHEETS 35 & 74 OF 1443, AS REVISED 
ON 9-1-88 AND SHEET 96 OF 1443 AS REVISED ON 3-4-88, EXHIBITING 
CENTERLINE ELEVATIONS RELATIVE TO CITY OF SEA TILE DATUM AS 
FOLLOWS; 
ELEVATION 11.41 AT STATION 10+03.95 E.B.T., 
ELEVATION 10.80 AT STATION 10+86.08 V.P.l., 
ELEVATION 16.75 AT STATION 12+11.08 E.V.C., 
ELEVATION 21.99 AT STATION 13+21.14 E.B.T., 

SAID PORTION BEING DESCRIBED AS FOLLOWS: 
COMMENCING AT THE MOST NORTHERLY CORNER OF SAID REPLAT; 
THENCE ALONG THE NORTHEASTERLY LINE OF SAID REPLAT, SOUTH 
51° 59' 37" EAST, 120.94 FEET TO THE TRUE POINT OF BEGINNING; 
THENCE SOUTH 01 ° 13'10" WEST, 56.54 FEET, TO THE BEGINNING OF A 
CURVE; CONCAVE NORTHEASTERLY, HAVING A RADIUS OF 1127.00 
FEET; THENCE SOUTHEASTERLY, ALONG SAID CURVE, THROUGH A 
CENTRAL ANGLE OF 11° 30' 37", 226.41 FEET; THENCE NORTH 01° 08' 05" 
EAST, 264.77 FEET TO A POINT ON THE NORTHEASTERLY LINE OF SAID 
REPLAT; THENCE ALONG SAID NORTHEASTERLY LINE, NORTH 51° 59' 
37" WEST, 27.81 FEET TO THE TRUE POINT OF BEGINNING. 

SAID PARCEL CONTAINS AN AREA OF 4,443 SQUARE FEET (0.102 
ACRES), MORE OR LESS. 

85223.09/SUR.4 lA 
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1.0 INTRODUCTION . 

. This cleanup action plan (CAP) describes the proposed cleanup action at the Union Station · 
. ' ' . . . 

property .located in Seattle, Washington. The property, which. was the site of a· former coal· 
. ' ., ' ,· . . . . '. . . ' 

gasification plant, is being proposed for commercial development. As part of the development 

proj~ct, a prope~ty cleanup action will be undertaken. The purp~~es of this CAP are to describe ~he · 

· property~ 'identify the· property-specific cleanup standards, and. identify the 'cleanup action and 

m~nitorir{g ~o ·be conducted .at the property. The following section~pr~sent a summary of the 

information specified by the Model Toxi~s Control Act (MTCAj ·[WAC 173-340-360(10(a))l to be· · 

included in a CAP. The information presented in this CAP is based on evaluations· and analyses 
' . ' . 

developed in a focused remedial investigation and feasibility study (RI/FS; Landau Associates and 

Hart Crowser 1996) and supplemental monitoring completed after the RI/FS (Landau Associates 

· 1996b). This CAP arid associated documents were prepared in support of the application of Uniori 
. ' . ' ~ . . ' .. 

· Station Associates for a prospective purchaser agreement with the Washington State Department · 

of Ecology (Ecology). • 

Remediation . of property conditions will be a~compllshed. pursuant to a. prospective 

· purchaser agreement with Ecology. The planned cleanup includes paving of currently.exposed soil, 

groundwater monitoring, institutional controls, and construction of some components· of a . 

groundwater extraction and treatment system. The remainder of the groundwater extraction and 
' . 

. tr.eatmerit system will be i:onstructed and operated if concentrations of contaminants. in 

groundwater indicate·groundwater'remediation is necessary. Any soil excavated as part of the 

property development will be disposed of properly .. 

1.1 SUMMARY OF DEVELOPMENT PROJECT 

Union Station Associates plans to develop the three Union Station parcels comprising the 

property to 'provide an opportunity for bridging a gap in 'devel~ped property· between the 

. International District, Pioneer Square, and the downtown Seattle corridor. The total Union Sta~on 

•··. development project envisions 1:2 million square feet of commercial and retail area. Union Station 
. . . . . . . 

itself will be rehabilitated, and an additional six buildings are_planned. The project will provide 

1,110 parking spaces, including a parking garage located south of S. Airport Way, and will allow 

for a_n array of complementary retail uses. 
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1.2 · PROPERTY DESCRIPTION -

The property consists of three parcels located in Seattle, Washington. Figttre 1 p~ovides a 

' map of the vicinity of the property. FilP1fe 2 sho~s the three parcels and the_ approximate -

. configuration of the property boundary. The three pa~cels span six city blocksarid include portio~ 

of the grade level beneath elevated viaduct portions of S. Jackson Street, S.-AirportWay, and 
. . ' . . . . - .· . 

_ 4th Avenue S. Existing structures at the property include the Metro bus tunnel southern portal, 
. ' . . 

Metro Intern~ti~nal District transit station, a lid constructed ab~ve the Metro transit Janes to the 

south of the Metro station, portions of the elevated viaducts f~r adjacent streets, and the Union . . . 

Station build~g. The zoning in the vicinity of the property is international district mixed and 
' ' . ' . ' ' . . ' ·, 

surrounding development incl~des residential hotels and commercial busines~es. Th~ Burlington 

Northern Santa Fe railroad freight Jines, an industrial use, run along the· western property 
. ' . ' 

boundary._ 

·_ - . The Union Station building has been designated a national historic landmark and is listed· 

. qn the national register of historic places; its date of listing is August 30, 1974. Additionally, the 

Union Station building is located within two historic districts:. the International Special Review. 

District and the Pioneer Square Preservation District. 

The nearest surface water body is Elliott Bay located approximately 2,000 ft to _the west of 

the property. The Elliott Bay shoreline, prior to filling of tideflat areas in the late.19th century, cut 

through the property in a curved m~~r near S. Jackson Street and to the e~d of 5th Avenue S. -

The topography of the main and souther~ parcels is generally flat. The ground surface of 

- the ·main and southern par~els is approximately 20_ ft below the level of S. Jackson Street. The 

gro;nd surface of the northern parcel is almost at the stteet level of S. Jackson Street. 
. . . 

Approximately 25 ft of fill soil was placed during the early 1900s at the north, main, and south 

property parcels. Approximately 15 to 20 ft of additional fill soil was placed at the north parcel in 

· the late 1980s in conjunction with construction_ of the_Metro tunnel. This fill raised the parcel grade 

to about the ievel of S. Jackson St~eet. Soil associated with the former-_Elliott Bay _tideflat and 
. . . ' 

estuary underlies the fill soil. Glacial soil underlies the tideflat and estuary soil. 
. . . 

'There are no known groundwater uses for domestic purposes within 4 miles of the property. 

· Drinking water is provided by _the City of Seattle. Downgradient (westi" land uses include railroad. 

facilities, commercial businesses and parking, and commercial harbor activities. 
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1.3 · · PROPERTY HISTORY· 

A detailed descriptio~ of industrial activity on the property is provided in the RI/FS 

prepar~d for the property \Landau As~ociates and Hart Crowser 1996). The property was o~iginally . 

. part of the. south Seattle industrial neighborhood. In 1874,' the· Seattle Gaslight. C:ompany . 

constructed a coal gasification plant on the project property on pilings over the mudflats of 

. Duwamish Bay. Th~ a~ea surrounding the pile-supported facility.was filled prior to about 1912. .·· 
' . . . . , . 

Around the tum of the century, Vulcan Iron Works manufactur~d iron, bi:ass, and steel on the 

· southern portion of the property. In 1910; the gas plant was demolished, the prbperty was leveled· .' 
. . . . 

for constructloi{ of the existing Union Station, and Vuican iron Works wa~ relocated to make _room 

for newti;acks leading to Union Station. Union Station served pa~sengers untn 1971, when Union 

· Pacific discontinued passenger operations at the property. 

Since 1971, the property has essentially been dormant. Since the abandoriment of its use as 

··. a railroad station, the Union Station area has been the subject of a variety of proposals for new uses; · 

. most. of which ·f~ature the distinguished old station a~ the. historic centeqiiece for a .larger .. 

development. All of these efforts have failed, however, in part due to the uncertainty regarding the 
. . ·_ . . ' . 

. likelihood and cost of remediating environmental conditions at the property. The only recent . 

construction activity on the property occurred when the downtown Seattle transit project bus tunnel 

· was c~mpleted'in 1990. The southernmost.terminus of the bus tunnel is located on the property 

along 5th Avenue S. 

. In 1991, the property was placed on the Washington Hazardous Sites List. Ecology 
. ·. .• .. . 

. originally gave the p~operty a hazard ranking of 5 (the lowest ranking on a scale of 1 to 5) .. In June 

1994, Weston.evaluated the.property for the U.S. Environmental Protection Agency (EPA) and· 

. recommen:d~d no further action (Weston 1994). On August 4, 1994, as a result of Ecoiogy's revision.· 

.of the Washington ranking method, the ranking was changed to 3. 

·1.4 PROPERTY CHARACTERIZATION 

An environmental investigation, referred to as a remedial investigation (part of the RI/FS), 

. was conducted for the pr~posed redevelopment project. The in~estigation included.review of the 

property's industrial history. to confirm that the investigation included areas likely to have . , . ' . . 

ccmtamination, evaluation of existing soil and groundwater sampling infor~ation, and analysis of 
. ' ' 

new groundwater samples: A total of 67 soil samples and 30 groundwater samples were included 
' - ' . - . ' 

i~ this evaluation. ·. 
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. ·.The RI'compared chemical testing results for s;il and groundirater to s<:reening levels and . 

identified constituents of coricern that .required additional ~valuation. The RI identified hiih 

molecular weight organic constituents [carcinogenic polynuclear aromatic hydrocarbons (CPAH)] 
' .. . . . ..... 

from the coal gasification process and metal constituents from the coal gasification process; and . 

fr~m. the f~undry; w#hin fiil soil (approximately 25 ft in thi~kness) that was placed on the former 
' .. ' ' . . . . . ' . . 

tideflat surface during operation of the historic industries. Groundwater test results during the past 

11 years showed constituents including metals, total petroleum: hydrocarbons (TPH) and organic 

cc.impounds but, in the more recent samples taken during the RI, the ~nly constituent in property 
. . - ' , 

· wells, that exc~eded groundwater screening levels (arsenic) was found at higher concentrations in 

upgradient w:ells.· 

· Supplemental monitoring activities were requested by Ecology following review of the · 

RI/FS. The approved suppl~ment~l monitoring activities,· described in the supplem~ntal 

monitoring plan (Landau Associates 1996), included the installa_tion of four additional monitoring , 

wells (desigriated MW-104 through-107) and chemical analysis of soil and groundwater samples. 
' . ' 

Figure 3 shows the grouridwafer monitoring weUsystem at the property. 

Supp1eme~tal_' monitoring results are within the range of previously measured 

concentrations. Some exceedances of groundwater levels for CPAH and/or total petroleum 

hydrocarbons (TPH) and benzene were found in wells HC-101, MW-104, and MW-105. It is 

possible , h~wever, tha.tthe CP AH concentrations will be belo~ detection limits after the wells · 

• ;t~bilize and turbidity decreases. There are also strong indications that a source or ~ources of TPH. 
. . . . . - ' 

· exist upgradient ofthe site. No pesticides, PCBs, herbicides, or evidence. of DNAPL were detected. 
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2.0 CLEANUP ACTION SELECTION 

The RI findings were used to develop alternatives. to remediate the property. · The 

evaluations of these alternatives were in~luded in the feasibility study (FS). The F~ d(!fined d~anup · 

. standards, developed and evaluated four cleanup action alternatives, and identified a prnferred 

d~anup action altemativ~ that adequately prot~cts hu~an health and the environ~ent .. The 

following _sections describe the°FS results and the evaluated cleanup action altern<1tives; 

2.1 PROPERTY CLEANUP LEVELS AND POINTS OF COMPLIANCE 

Groundwater cleanup standards are based on the assumption that are~ groundwater is rio_t 

currently used for drinking water and is extremely unlikely to be l)sed as a future source of 

drinking ~ater, but _contact with property groundwater could potentially occur on ·a short-term. 

basis duririg future construction activities. The.cleanup stand~rds are based on the assumption that· 
- . . ' -

the.highest and _best u~e of groundw~teris discharge to marine surface water over 2,000 ft from the 

·site. Consequently, groundwater cleanup levels are developed for protection of marine surface 

water and .not the use of property groundwater as a drinking water source.' Table 1 summarizes 

cleanup levels for groundwater. Cleanup levels that are adjusted upward ~o the practical 

· quantitation limits may be periodically reviewed by Ecology. Ecology may require use of improved 

analytical techniques in accordance with WAC 173-340-707 . 

. · Soll cleanup levels were conservatively based on residential site use conditions, although 

the property is zoned international district mixed and future land use is likely to be commercial 

. with limited pot~ntial for direct contact with soil. The surrounding ar~a is currently used for 

residential, commercial, and industrial purposes. Soil cleanup levels address .direct contact and . . . - . . . . . 

· prote.ction of groundwater (marine surfa~e water). Table 2 summarizes soil 
0

cleanup levels 

developed for constituents detected at the site. · · . . . . 

The point oi compliance for soil is throughout the property. The point of compliance for · 

groundwater is the property boundary and extends from the uppermost level of the saturated zone 

vertically to the lowest most de~th which could potentially be affected by the site . The poi~t of 
,, . . .. 

compHance established for groundwater at the property is shown on· Figure 3. · 
' '. . ' . 
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. 2.2 EVALUATED ALTERNATIVE CLEANUP ACTIONS 

· : Development of cleanup aite~atives included .~nalysis of technologies and ·process options 

p.otentially appHcable to conditions at the Union Station property.·: As a' part of this analysis, . 

~remedial technologies .that have been applied at other former coal gasification plants w~re ~eviewed · 

for their p~tentia1 application to rem~diati~n at the Union Station property.Technolo~es that have 
- . . ,' . ' . 

been applied .at other facHities include ex situ technologies ·depe'ndent ~ri exc~vation (such '.as 

removal, biodegradation, and therinal technologies), and in situ technologies (such as air sparging · 

and capping). Several of the characteristics of the contaminants at the Union Station property · 

li~ited the applicati~n of these tech~ologies to remediation of low-~obility conta~inants such as 

· CP AH. The characteristics induded access restrictions due to the presence of historic and active 

·public facilities, burial beneath fill s~il at depths ranging from 8 up. to 50 ft, an ·age of over 80 years . 

for the· c~ntaminants, ~elatively ~ear-surface groundwater levels, and relatively l~w concentration 

of organic contaminants in soil. Accordingly, contaminants could not be excavated without·.·. 

significant ri;k of damage to adjacent ~tructu~e~, effectively elir~1inati~g technologies best applied 

as ex situ processes. In situ processes such as air sparging (an,d variations) and capping had limited 

potential for achieving reduction in contaminant concentrations.· Implementation of air sparging . . . 
technologies were influenced by the access restrictions, low permeability of property soil, and 

.. presence of CP AH. Air sparging has demonstrated effectiveness for degrading lower molecular . 

weight aromatic hydrocarbons s~ch as naphthalene. However, the ~ffectiveness of air sparging 

technologies in degrading the highe; inole.cular weight aromatic (CP AH) contaminants is poor. N6 

. reports of field studies of successful air-sparging or bi~venting ;emediation of CPAH contaminants 

were identified. Capping technologies designed to minimize infiltration would contribute little due . . ' . . 

to the relatively near-surface groundwater level with respect to contaminant distribution. These 

proper.ty characte~istics were·considered in developing the cleanup characteristic.s. 

Four cleanup action alternatives for, the property were evaluated in the PS. A brief summary 

of each alternative as described in the PS is presented below. The pianned cleanup action· described · 

in this. cleanup action plan buHds on Alternative 2, but incorporates provlsi~ns for more exte\lsive 

groundwater monitoring and provisions for groundwater treatment than included in the 

alternatives presented in the PS. 

Alternative 1 ~ Monitoring, construction soil excavation, .arid institutional co~trols would 

isolate the conta~inated soil to ied~ce the limited potential for direct contact. Conta'minated soii .. 

encountered during construction activities would be tested, evaluated, removed if appropriate, and 
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managed off0property iri ac~ordance with applicable waste management regulations. Gro~dwafe~ . . . . ' . 

. monitoring would b~·conducted to evaluate.compliance with groundwater cleanup standards . 

. ' I~stitutional controls would b~ implemented to control a~cess . and potential exposure to 

: contaminated soil (through fencing and deed restrictions) and to condi:tct periodic review of the 
. ' . ' . . 

status of the property. The present worth cost .of, this alternative is estimated to be $700,oo.o: 

Altemativ~ 2 - Paving, construction soil excavation; monitoring, and institutional c~ntr'ols 

would isolate the contaminated soil through paving and construction of buiiding structures over 

. all co~t~mina.ted s'oi! areas to further reduce the limited potenti~l·f~r dire~f contact. :contaminated. 

s~ifencourttered during construction acti~ities would be rem~ved and managed off-property in · . . . . ' ' 

accordance wi.th applicable waste management standards. Groundwater monitoring would be 

· conducted to evaluate compliance with groundwater cleanup standards. Institutional controls 
' 

:,vould be implemented to control ~ccess and potential exposure to contaminated soil or property 

. groundwater and to conduct periodic review of the status of the property. The present worth cost 

· of.this alte~ative is estimated to be $1,200,000 although this cost estimate includes paving for the 
. . 

. · . entire project, not just paving which. would be required soiely for remediation. 

Alternative 3 - Air.·spatging, paving, construction. soil ,excavation, monitoring, and . . . . . . , 

institutional controls would implement the cleanup measures associated with Alternative 2 and 

would add iii situ air spa;ging in an attempt to reduce the volume o.f high molecular weight organic 

constituents of concern (CPAH) in the property soil. Air sparging for remediation of semivolatile 

~rganic compounds uses low pressure subsurface air injection through a system of injection wells· 

to stimulate in situ· aerobic biodegradation. Air sparging could pote~tially achieve some small · 

reduction of the 'volume of CPAH in the contaminated soil; however, this process fs µot expected 

to significantly enhance long-term eff~ctiveness arid is. not capable of. achieving soil clean~p 

.. standards.' . CP AH compounds strongly adsorb to the organic soil matrix and are not easily · 

. degraded by biological activity .. In addition, full-scale implementation of this technology has ~e~er 

· been ~nde~taken inder similar conditions. For F.S eval~ation purposes, a time frame of 10 years 

is used for operntionpf the ~ir sparging system. The monitoring program for this alteinative.woulcl. 

· add subsurface air analyses to monitor the air sparging operations in addition to groundwater 

'monit~ring. The duration ~f both monitoring activities would be the same as the air sparging 

. operation. The present worth cost of this alternative is estimated to be $3,800,000. 
. ' ' . 

Alternative 4 -· Accessible soil excavation, air sparging, paving, construction soil 

excavation, moµitoring, and institutional controls. would, implement the cleanup measures 
. ' . . . ' . 
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associated with Alternative 3 and would also include excavation of mo~t ~ccessible soil (soil that 
. . . . . . . .. ' 

1s riot located beneath ~xisting,property structures) to· permanently remove this portion of the 

co~taminated soil fr~m the property. Le.ss thal'l 30 perce~t ~f the total contaminated soil would be· , 

removed under this alternative. The presence of battered piles (piles.installed at an angle extending 

outwar4) supporting the walls o,f the parkingHd structure Hmits the amount. of excavation that can·. 
' . ,',' . . . 

be done. Soil beneath the bus tunnel, street viaducts, and Union Station building w'ould not be 

· • . excavated becaus~ of the hi~h potential for clamage and disruption. Porti~ns of 4th A ~e~ue S. and · 

s. Airport Way w.ould r~quire temporary ~horing and may req~ire temporary closu;e to facilitate . 
. . , . ' . . 

soil excavation. Supplemental cleanup measures for the contaminated soil remaining on-property .. 
' . . . . .·- . ' . . \ . ' ' . . . . 

. would include modified versions of the air sparging, paving, institutional controls, and monitoring 
. ' . . ' . ; . .- ' . .. . ' 

· measures associated with Altemative:3. The present worth cost ofthis alternative is estimated to 

be $22,6001000. 
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3.0 l'LANNED CLEANUP ACTION. 

Alternative 2 was selected in the FS as the preferred cleanup. action fo~ historic buried' 
' ,· . . - . -, . . .. ' 

· contamination at the Union Station property, Based ori Ecologfrequirements, modifications were 
.. - . . , ' . - .- . . . ,• . . . . 

-'. _made to alternative 2 (as it was described in the FS) including addition.of contingent soil removal 
. . . . . ' ' . ' 

'and con~gerit groundwater extracUon and treatment, and increases in the duration and frequency ' 

of groundwater monito~g. El~ments of the planned cleanup action are described be!~~- 'Elements' 
. . . . . . ' . . 

of the pla~ed cleanup action are also discussed in App~ndix A (Groundwater Monitoring) and · 
. : . ' . . . -, . 

· Appendix ,B (Construction C::ontingency Plan). 

3.1 . COMPONENTS OF THE PLANNED CLEANUP ACTION 

3.1.1.·PAVING 

· Asphalt concrete paving will be placed on areas of exposed soil _in undeveloped areas t~, 

completely coverthe property to further prevent the limited potential for direct human cont~ct with 

remaining contaminated soil. Pavement and structures currently coyer approximately 60 percent · 

~f the property. Where building structures a~e not present, the exposed soil win be paved using, 

.. for example, a sta°ndard 2~inch thick Class B asphalt concrete pavement. 

3.1.2 ·. CONSTRUCTION SOIL EXCAVATION 

Contaminated soil excavated during construction activities, if any, will be tested, evaluated, 

and disposed of fo penrianently remove it from the property. Activities that have the potential to 

cause excavation of contaminated soil include installation of augercast piles and excavation for 
' 

building foundations. · 

Dangei:ou_s waste characteristic testing summarized in the RI found that; although-some 

contaminants were present _that could potentially require designation as a dangerous waste i( 

co~centrations were.high enough, the soil was typically not·a dangerous waste, and wi;l be suitable .· 
' - . ' . 

for disposal at a' permitted Subtitle D municipal solid waste landfill. Pretreatment by solidificatio~ 

will be imple~ented as required to reduce the free0liquid cont~nt of the sqil to levels suitable for .. 

disposal as a. solid waste. For cost evaluation purposes, the preliminary estimate in the FS for 

contaminated soiiquantities to be removed durin:g construction has b~en refined to 3,000 to 5,000 
. ' . . . . . 

tons ofsoii. · This refined estimate of quantity has been used in the cost estimates presented in this . . . '. . - , 

plan. If disposal of the soil as a hazardous waste is necessary, the cost for this activity will be· 
. . ' ' . . . . ' ' 
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increased by up to ~1,600,000. Appendix .B presents the approach to be impleme~ted if soil 

conta!11ination is encountered during construction. 

3.1.3 MONITORING 

The planned cleanup action provides for appropriate and r~quired monitoring, including: 

1) protection monitoring in accordance with a heaith and ~afety plan to ~onfirm that human hea,lth . . . . . - . . 

and the environment are ~dequately ·protected during site d~velopment and i:emedial construction 

~rid operation periods; 2) perfo~ance monitorin~ to' co~ that the ~leanup ~t~ndatds aisociated 

,with a property cieanup ha;e beeri att~ined; and 3) confirmational monlt~ring to confirm the long­

term effectiveness of the deanup actio_ns: 

Groundwater monitoring will be implementedat the property to provide an ongoing 

·. ass_essment ~f gro~dwater qtiaiity in the shallow aquifer. The ground;ater ~onitoring pr_ogram 

is described in Table 3. Groundwater monitoring wells will be maintained in good.condition as· 

. long as the monitoring program continues. Groundwater monitoring. procedures and analytical 

methods are presented i~ Appendix•A, Th~ pr~gram will begin with eight quarters of quarterly 

monitoring. As described in Appendix A, data analysis and evaluation procedures sp_ecified in 

· Ecology Publication 92-54 (Ecology 1992), Siatistical G;ddance for Ecology Site Managers or another 
. . . ' 

statisti~al method approved by Ecology will be used. Ha statistical evaluation based on the _upper 
' ' . . 

95 percent confidence limit on the mean (UCL) indicates groundwater concentrations do not exceed · 
. . . . ' ' 

cleanup levels, frequency wiH decrease to annual monitoring until foundation construction is . 

complete o~ untUtwo years after foundation construction is initiated.· Quarterly sampiing ~ill then 
.. ·, . . . . . . . ' . 

be con_ducted for eight additionalquarters .. If sampling results indicate no statistical exceeda.nces · 
,· . . . ·.. ,- . -

· ofdeanup·levels, rrionitoi:ing frequency will be decreased to annual until 3 years after completion .. 
• • • J ' • ·, ' ' ' • 

of foundation loading (building construction). Three years after foundation loading is complete, 
! - • • 

and providing no exceedances have occurred, monitoring freq~ency may be reduced to every_5 

years. Union Station Associates or its successors and assigns shall continue monitoring as long 

as residual hazardous substance concentrations contained onsite exceed site cleanup levels or unless 

or until ~ome other party agrees to do such m_onitoring and Ecology agrees to such substitution. 

This site is subject to perl?dic review pursuant to WAC 173-340-420 . 

.During groundwater :monito~ing, groundwater· samples will be ·analyzed f~r
0

dissolved· 
, . . . 

metals, semivolatile compounds, volatile compounds, TPH, and cyanide . Analytical methods 

and PQi.; are prese~ted in Appendix A. Comparable analytical methods ~ay b~ substituted upon 
' .. ' ' 
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. ~ppro~al by.Ecology. An estim~te of the present worth value ~f groundwater monitoring costs is . . . . . . . . 

shown in Table 6. · 

3.1.4 . GROUNDWATER REMEDIATION' 

. Groundwater extraction and treatment will be implemented as. needed to respond to 

ground~ater contamination th~t may be encotll'\ter~d at the ~roperty. · Beca~se the substan~i~l 

infra~tr~ctu~e. t~ be deveioped at the property may -~epre~~nt a,n hnpeciiinent t6 the f~tur~· 
• • I • • • 

. installation of a groundwater remediation system, some portions of the system will be constructed 

. as ·pa;~ of proper~ develop~ent. Other part~. of the system\vill be c~nstructed at th~ time 

. ground~at~r treatment is triggered. :The trigg~rs for iinplementa.tion of groundwater ~xtr~ctio~ . 

and treatment, as well as the initial and contingent portions of the remediation system, are 
. . . . . ~ ' . 

described below. 

3.1.4.1 Triggers for Groundwater Remediation 

· Groundwater monitoring will be implemented as described in Section3.1.3. Analysis results 

will be corr:pared to site grouridwater sl~anup levels {Table 1). Triggers (~t implementation of. 

· grou11dwater remediation to prevent contamination from leaving the site are described in Table· 

. 3 .. The parties anticipate that Ecology may revise this clea~up action· plari. to incorporate new 
. , . ' . 

cleanup standards if the cleaimp standards are revised by an amendment to MT:CA regulations and. 

Ecology determines use of the new standards is appropriate. 

3.1.4.2 Preliminary Estimate of Groundwater Ffow 

.An esthnate of the amount of groundwater discharging from the western property boundary 

was prepared to provide an estimate of the rate at which water could potentially be extra.tted from 
, . . . . 

the shallow fill groundwater zone, if monitoring showed that a groundwater. remediation system 

_ was necessary.· The estimated groundwater discharge is in-the range of 1 · to 10 gallons per minute. 

The discharge estimate (Q) ~as de~eloped using a: form of Darcy's Jaw. (Q = K j'A; Fr~eze and 

. Cherry 1~79). The.el~ments for the calculation are K (hydraulic conductivity),i (hydraulic gradient),: 

and A (cross. sectional area of groundwater zone oriented pe~pendicular to the direction of · · 

groundwat~r flow). lrifor~a~on on hydraulic condu~tivity andgroundwater seepage velocity was . 

. ·· obtairnid from !·fart C
0

~owse; (1986) Table A~2 a~d the RI/FS p;~~ 3~5 (Landau Associates and Hart . 

. Crci~s~r 1996). ,The hydraulic .gradient for the' shallow groundwater zoile ~as estiinat~d from ; · 
. ' . ' . . - ·. . . . . . - '·;- . '. ' . :. ....- ; . . . . 
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.·· groundwater eleyation information presented in RI/FS Table _3-1 and, Figure 3-s: The saturated 

·., crosssectio~al area was estimated using informatiorifrom RI/FS Table 3~ 1. ancl monitoring well logs 

· presented in Appendi~es Band H at'ld from the Supplemental M~nitoringRepo~t (Landau Associates 

' 1996), Table 3-i and Appendix A. ,' ,' ' ,, 

3.1;4.3 Conceptual Design of Extraction System Components 

, : The initial portions of the groundwater extraction system ~ill be construct~d along the .. 

western property boundary (Figure. 4). because shallow groundw~ter. generally. flows westerly'. 

,toward Elliott Bay. Up to three of the existing monitoring wells located under or n:ear the 

4th Ave~ue S. ~iaduct (HC-101 thr~~gh HC-103 and MW-104 th~ough MW-107) wiil b~ used as 

. extraction points in a future .groundwater cleanup remedy' or, if necessary; new weils will be · 

· . ~oristructed. If existing wells are abimdon_ed to facilitate construction of the foundation systems for. 

the pro,pos~d ~arkhig garag
0

e and buildings, they will be abandoned in accordan~e with _state· 

. regulations governing well drilling and abandonment, and up· to three new 4-inch monitoririg wells, 

constr~cted to also ~erve as potential extraction Wells, will be installed in similar locations. · 

,' A 6-inch diameter 'corrugated high density polyethyiene (HDPE) carrier pipe, or utility 
• • • ' < • • 

~orridor, will be installed between the monitoring wells north of S. Airport Way. This will allow· 

· , a remedial contractor to later install electrical coriductors, hoses, and piping in the specific locations 

where they are required. A utility corridor will not initially be installed between monit~ring wells 

MW-106 ~d MW-i07 south. of S. Airport Way. A utility corridor between the northern monitoring 

wells and MW-107 may be installed later, if extraction of contaminated groundwater from MW-107 

. seems likely. Subsurface vauHs will be installed over the existing mottltoring wells to· pro~ide a 

point of access to the weli for groundwater monitoring and a limited amount of protected space 

withiri Which pumps; blowers, instrumentation, and similar equipinent, wiU be installed later if 
. ' ' . . 

necessary. The vaults to the utility corridor will be connected to allow access to inultiple wells and· 

to facilitate integration.of operation and control of the extraction system.· Once installed and 

ba~kfilled, the right-of-way beneath the 4th Avenue S. viaduct will be paved, a~d the buried utility. 

corridor and vault network will provide reasonable access for installation of a future groundwater 

. extrac;ion system. Figure 5 ill~sb:ates the conceptual well _vault and utility corridor design. Some 

or all of the existing monitoring wells and the utility corridors betwe~n them will be incorporated 

' into the extraction system if groundwater extraction and treatment are heeded in th~ future. 
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Installation of other co~ponents of an extraction system will b~ completed only if it is 
' ' . . . . ' . . . . . . 

: dete~ed that groundwater extraction is. reqU:ired. After foundation.construction is completed, 

access, into the parking lot and ~de~ the 4th Ave~ue s. vi~duct ~inbe ;cl.equate fo; installation of. 

additional extraction wells and related equipment, if needed. Union Station Associates and the City 
. ' ' . -

of Seattle have, agreed. that clearance beneath the 4th Aveni'.te S. viaduct will ~emain ad~quate for · 

maintenance trucks and a m'ezzaniri:e parking level will· not be constructed inthat area.' The 

. available.clearance beneath ~he viaduct will,therefore, remain .idequate for installatlon of.vertical 

. or horizontal extraction w~lls and ~elated equipment using readily available equipmerit. .. · 
. - ., 

3;1,4.4. Conceptual Design of Treatment System Component& 

The contaminants that may need to be treated at th~ Union Station property include volatile 
. ' ' 

org~nic compounds, semivolatile organic compounds, cyanide, arid heavy metals. Groundwater 

· · treatment system compo~ents include a particulate filter and two act;ivated carbon adsorption units . 
.. . . . . ' 

connected in series. The treatment system, if needed, will be located ·at the northwest corner of the 

property under the intersection of 4th Avenue S. and S. Jackson Street. The conceptual iayout is ·· 
. . ' . ' . ' 

.· shown on Figure 6. The. 'treatment units will treat up to 10 gpm of groundwater. The.sizes of the 

tre~tment components and other assumptions o~ which the system design is based are listed in 

Table 4. The rationale for incorporating the selected treatment components into the design_ to 
. . . '• - . 

. addr~ss the potential types of cont~minarits tha.t could require remediation is discussed in the 
. ' ·, . . . . . . 

following paragraphs. 

Volatile organic compounds, such as benzene, toluene, ethyl benzene, and xylenewill be . . . 

removed using carbon adsorption. A dual-unit carbon adsorption module capable of treating the 

design flow will be fabricated into a skid-mounted treatment system th~t will fitwithin the_ space 

shown on Figure 6 . 

. semivolatile 'organic compounds, such as naphthalene and other hydrocarbons associated 

with ~6tor oils and coal tars; will also be treated by the activated carbon system . 

. Groundw~ter will be filtered to re~ov.e suspended sediments prior to treatme~t. Acceptable · 

. reductions in suspended sediments will gerierally be accomplished by conveying the groundwater 

through a bag or cartridge filter ~ystem. Filteri~g systems for low flow rate applications are very 

compact and easily monitored. 

· The treatment of heavi m~tals and cyani<!e is.more difficult than the treatment of organic. 

c~rhpounds be.cause the most efficient metals treatinentis constituent-;pecific. Ion exchange.and 
. . . ' . 
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precipitation are typical treatment tec~ologie~ appUed to reduce metals and cyanide. Ion exchange 
. . ' . . . ' . . 

appears to offer the ~ost efficient means of reducing metal concentrations in extracted groundwater 

to levels appropriate f~r. dis~harge to the sanitary sewer. Ion excha~ge· produc~s. two liquid. 

effluents (a wastewater and the treated gro:indwater) that would .. be ea;ily managed at this site. 

Precipitation requir~s metered feed systems, pH control, and auxiliary equ.ipment to separate, 
. . ' ' . ' . ' . 

' process, and sto~e precipitate sludges. 'Thus, ion, e~change is a preferred technology for !lletals 

treatment . 

. Th~ conceptual treatment system illustrated 'on Figure 8 does not include supplemental 

treatment syste~s for me.tals and cyanide. Metals ~nd cyanide have not been detected• in · " ' ' ' ' . ' ' 

concentrations ab~ve those typical of urban areas. Additionally, activated carbon has some capacity· 
,· ' . . ... ' . 

. to. ad~orb metals. , Further, even if metals or cyanide are detected at levels that may trigger 

groundwater pumping, th~ cci~centrations of !lletals that might reasonably be anticipated are not 

expected to exceed the criteria for di;charge to the sanltary sewer. 

An electrical panel from which electrical power will be obtained for power pumps and to 

energize instrumentation will be located near the treatment system .. Extracted groundwater will · 

be pumped to the treatment system through pipiilg attached to the columns and ceili~g of the 

. parking' garage. Treated water will be discharged to the sanitary sewer. System operations will be 

manually controlled: S~curity will be provided by erecting heavy duty chain-link fencing or 

constructing a small room around the treatment system. 

3.1.4.5 Operation of Groundwater Extraction and Treatment System 

If it is necessary, Union Station Asso~iates will operate and fund the gro~dwater extraction. 

· and treatrrientsystem described above for a period of 2 years. After 2· yea~s, Ecology or their 

designated agent will ass~me responsibility for operating and funding the system. An estimate of 
. . ' . 

· . ,the present worthvalue of groundwater treatment plant operaHon costs is shown in Table 7. 

3.1.4.6 ·Disposition of Groundwater Extraction and Treatment System· 

· Dismantling and •disposing of the groundwater extraction 'and. treat.ment system shall be 

,. the.obligation of the final operator oHhe system. 
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$,1.5 HAZARDOUS SUBSTANC~S REMAINING ONSITE 

·. As described in the RI, concentrations of arsenic, beryllium, le~d, and CP AH in soil in some 
. . . . . . ' '. '. ' . 

. locations exceed either both direct ·contact soil cleanup levels which are less than.soil background 

. val~es and soil b~ckground values (7 mg/kg for arse~ic a~d 0.6 !rig/kg f6r beryllium), ~r direct. 

contact soilcleamip leveis which are greater than soil background valties {250 ing/kg for lead and . · 
. ' ' 

. 1 mg/kg for CP Afl): The 1ocations of these exceedances are shown 0~ Figure 4~ i. · Concentrations . 

of metals and PAH in soil exceed s~n clea~up l~vels based on protection of groimdwa~er and ~sing .. 

. the MTCA default leaching factor of 100. Coal tar waste, which co~tains CPAHs, is buried berieath 

Union Station and the north end of the bus tunnel.· This waste, which was discarded onto the tide • 

· flats und~rlying 'the coal gasification plant, is now buried by fill.· Its exact amount and extent have · . . ' . . . 

· not been characterized and are unknown. 

3.1.6.: REQUIRED INSTITUTIONAL CONTROLS 

· In~titutional_controls.will be implemented to assure the continued protection of _human '. . 

health and the environment: Institutional controls include a restriction on installing wells at the 
. . . . . . . . 

· property except as pai:t of the ·remediation and a restriction on the ·use of. site groundwater as 
. . ' 

drinking water. 

A deed restriction documenting these limitations will be used for property acquired by· 
' - . 

Union Station Associates. For properties not acquired by Union Station Associates, but which inay 

be underlain by groundwater with. contaminants exceeding drinking water standards, the 

institutional control selected at this time is reliance upon King County Ordinance 11616 whi~h . 

·. prohibits installatioi) ofnew drinking wiiter sources if a suitable public water supply, such as the 

City of Seattle public wate; system, is available. 'Ecology's reliance on this ordinance as an 

. institutional control is a site-specific determination made with' the specific recognition ,that the . ' . - ' . ' . . . 

. Union Station ;ue is'!ocated u;; the urban core area of downtown Seattle, an'area which has been in ' .. 

. industrial and co~mercial use for over 100 years; which is expected to remain an urban core area . 

in industrial and commercjal use for the foreseeable future, and which is underlain by uncontrolled. 

fill .plac~d over tid~ flat~ in the early part of the 20th century. . , . 
. ' . ' 

If this ordinanc~ is subsequently changed, revised, withdrawn, or otherwise modified_ to 

remove the prohibition just referenced, then Ecology will select an alternative institutional control 

· to addr~ss gr~unc:i.water ~de'r1;irig p~operty not ow~ed by Union Station A~-sociates. · Any party . . . . . . . . 

' . fo, the consent decree who obtains information that the' ordinance has been changed to remove the 
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referenced prohibition shall proinptiy notify all othe( parties to enabl~ -E~ology to promptly' 

-establish an appropriate alternative institutional control . 

. 'rnstituti~nal controls will also include periodic revie~s' ~f 'j:,roperty ·condition~ and . 

p~eparation of status reports on the effectiveness of the property cl~anup ,action over time. This . 

. periodic review and reporting Is a requirelrient of the MTCA (WAC 173-340-410). Pe~lodic revi~ws 
. . .: . ·, . '.. . -· . '. . . . . . .. '. ' . . . ' . . ' . ,·, .. ,: ':. . .' ' .. : . '·'. : . : 
. will be conducted no less frequently than every 5 years after the initiation of the cleanup action. · · · 

. ... . . . ' . . .· . . . 

·s.2'.> · COMPLIANCE WITH MTCA THRESHOLD REQUIREMENTS 
. . '• . . ' .. . ' ' . . 

: ' ' . . . . . . ., . . . ' \ 

The planned cleal:\UP action: complies with MTCA threshold requirements, including 
' . . : . . ' •, 

protection of human health a~d the environment, compliance with cleanup standards associated 

-_,_ with a prop~rtyd~anup, compliance with applicable sfatea~d federal laws, and provislorlfor .·. 

com~liance rnonit;ring: The planned cleanup action will protect human heath and the environment 

·_ .· by p~imanen~ conn:ol of potential exposur~ to contaminated son through paving, institutio~al' 
' ·controls, and .monitoring. · Cleanup· levels will be achieved at the points of compliance upon . . . . . ' . 

' ' ' 

·completion of the cleanup action construction. The cleanup action will be constructed and operated 

_in compliance with· applicable local, state, and federal Jaws. Protection',. perf~rmance, and . 
. ·. . ' . . ; ' . . ' . 

confirinational morlitoring programs· will be implemented to confirm adequate protection of human , 

health iind the envirorunerit during· a;d after construction to confirm co~pliance with the clean~p 
. . . . . 

·. sta~da,rds. · 

3.3. COST 

The cost of the modified planned cleanup action is estimated at. $;l,800,000 (if no 

groundwater treatm~nt istequired) t~ $2,300;000 (~ee Table 8). The c~st could increase by up to · . ' . . ' 

$1,600,000 in the unlikely event that all soil excavated during construction were required to be 

managed as hazardous waste .. 
l •.• 

'. 
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· .4:o JUSTIFICATION FOR SELECTING THE CLEANUP ACTION . . . 

. The planned_ cleanup action effectively and permanently prot~cts human health and the 

. ~nvironrilent by: 1)' effectively preventing any potential dir~ct contact 'irith contaminated soil,· . 

2) managing contaminated soil generated during construction in compliance with_ applicable 

regulatory requirements, 3) identifying a contingent groundw~ter r~medial measure, and 

·. 4) providing for monitoring and i~stitutional controls. 

· The primary risk associated with the property ( direct exposure to contaminated soii) wili 
. ' . . . . ' ' ' . . 

be effec'tively controlled through paving, property development, and institutional controls: It is 
. . . ' -

extremely unlikely that area groundwater will ·be used as a drinking water source, given the 

availability of murucipal water supply and regulations prohibiting development of water wells in 

this area. The low migration potential and the low solubility in groundwater cause the constituents 

of concern in the contaminated soil to be relatively immobile, as evidenced by the fact that there are . . . ' ' . 

. . ~Illy a few rec~-nt exceedances of groundwater quality standards from releases at the property at 

the downgradient property boundary, and the exceedances may have occurred as a result of . 

unstable well conditions at the time of sampling. 

· The property rep~esenis a very valuable resource t~ the area in terms of deyelopment. Key • 

public structures ~xist at and adjacent to the property· that cannot be impacted by the cleanup 

· action. Current property use includes the south_ portal of the Metro bus tunnel, the Metro 
. . . . ' . ' 

International District transit station, a historic building (Union Station), parking lots, public streets 

(including sections of the S. Jackson Street' and 4th Avenue S. viaducts), and side~alks. The 
' ' 

proposed development plan will further enhance the area through developing valuable commercial . 
. . ' 

uses. The elements of the pl~nned cleanup actior\ are consistent both with th~ existing structure~ 
. . . . . . . . . 

· and facilities and with the planned property development. . Other cleanup alternatives may . 

. jeopardize the existing structures and the planned property development. It is infeasible to· disrupt 

· the operations of the bus tunnel or the public streets to _implement cleanup action_s. Consequently,· 

no cleanup. action will be undertaken that poses a risk to the operations and function of these 
' . ) ,.. 

structures. 

The piarined cleanup action will effectively achieve the property.remedial action objectives · 
. . . ' . . 

and cleanup standards, f~rther limit the potential for exposure to contaminated sol! and 

groundwater, and provide permanent protection of human health and the environinent from 

· potentiaLrisks posed by the property. 
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5.0 · APPLICABLE STATE AND FE.DER.AL LAWS 

The planned deanup action will comply with applicable local, state, and fed~ral l~ws and 

. regulations including MTCA, which is the primary regulation that establishes the requirements and 

.· . standard~ f~r the cleanup action: In addition to MTCA, the planned cleanup ~ctiori will comply 
. . . 

· with applicable regulations'addressing waste management for excavated soil. 
\ '' ,• . . . . . . . . 

. Cleariufstandards developed under MTCA must meet the statutory requirement to be at . 

least as stringent as all applicable state and federal laws. The laws and implementing regulations 
. - . '· . . _. . . 

that ·may be· applicable to establishing cleanup· standards at this property are identified and 

· evaluated in Table' 5. The applicable laws and regulations in addi_tion to MTCAthat. are considered 

in the development of cleanup standards include the federal Comprehensive Environmental 

. Response, Compensation and Liability Act (CERCLA), and the associated National Oil and. 

• Hazardous Substances Pollution Contingency Plan (NCP); the federal Clean Water Act and 

• associated ambient water quality criteria; and the state Water Pollution Control Act and associated. 

surface water quality standards. 

The pianned cleanup ac.tion is unlikely to cause damage to Union Station, a nati-~nal historic 

landmark and, thus; also compli~s with the National Historic Preservati~ri Act. 
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6.0 IMPLEMENTATION SCHEDULE AND RESTORATION TIME FRAME 

Groundwater monitoring as described in Table 3 will beght within 3 months of the effective 

date of the consent decree. Paving will be accomplished in conjunction with property development . 

. Re~oval of contaminated soil excavated during foundation construction will be completed 

within three incinths of completion 6f foundation construction .. If found~tio~ constr~cHon proce~ds 

.· in phases, removal of contaminated soil excavated during any phase will be completed within three 

mo~ths of c~mpletion of that phase. . . . 

· · Paving will be completed within six months of completionof foundation construction or .· 

within two years of the effective date of this decree, whichever is soone~. 

. Po~ the purposes'of issuing a Certificate of Completion pursuant to Section XXV of the 

Consent, Deer~~, ·all remedial actions except confirmational monitoriri~ will be considered to be 

.. complete when ·monitoring has been conducted for three years after completion of foundation · 
. . . . . . . . 

loading, provided.compliance, with ~leanup 'stand~rds have been achieved and groundwat~r · 

treatment has not been triggered. 

If groundwater treatment has been triggered prior to three· years· after completion of 

foundation loading, all re~edial actions except confirmational monitoring will be considered to be 

compiete after three years. of monitoring data_ collected after cessation of groundwater treatment . 

demonstrates compliance with cleanup standards. 

In th¢ event that groundwatertreatment is triggered at a time more than three years after 

completion of foundation loading, the site shall be relisted pursuant to WAC 173-340-330(5) .. The 
. . . . . . . 

. sUe shall not be·removed from the hazardous sites list until three years of monitoring is completed 

. after cessation of groundwater treatment. . ' 
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and Designation, · 
groundwater elevation 
measured November 1996 

. Approximate Location of 
Soll Boring . : 

.. f7Al L...;.;.... ________ -.,;.u,;.n,;.io_n_s_t_a:t_lo_n_P_ro,;.p,;.e_rty...;..Pl;..a;,n_M..;a,;.p;_....; ______ ..J._,.;_ ___ _. ~ with Groundwater Monitoring Wells . Figure 3 -· 
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MTCA Method B_Residentlal (Direct. Contact) Soil Screening·. 
·Level Exceed~nces for On~Property Samples.between o to 15 Fe,etDepth 

- . . . . . . - '. 

N . ....£ 

. . . ; - ... 
'2N0AVENUESOUTH · . '• · 

:L""'.~--EB-B--2-'-~_l_i__.._.:.__c_.---.,.~7] . , \\:( 
t:": ...... 

e-3(Jl • ·!11.- ·'• ·. 0 · 100 20< 

Ap~p~roxl~m!!latiiieiiiSca!i-.lii'!e l~n~Fee~I ~~~ 

_SHC;-101 . Recently lristalled Monltonng Well ~cation and Nurnber 

·. Resarilpling of Existing Well : 

EDB,5. ·• 

:· ·. ®B-7 

()B-3 -

eFs-3 . 

©BP-a 

. · • G:1 

SHC-3 

,· .. 

. Existing Exploration. Ux:atlon and Numbe'. (Hart Crowser) 

Mo~ltori~g v.ie1i (January 1993, J~3711) .· .· 

Soil Boling (January 1993, J-3711) 
~ . . . . 

· Monitoring Weli - Not Accessible•(january 1993, J-3711) · 

.·.·• ch,imicaJ Bor;ng (J~uary 198t, J-163~) \ _· 
• - • r - - - ~ 

Boring (August 1987, J-1636-05) 

Shallow Geochemical Boring (August 1987, J-1639-04) 
. . . 

· ·.'HC-3A ·. ·. 
Boring (April 1986,-J-1636-01) 
Monltonng Well (AprU1986, J-1636-01) 

. ©B-1 Boring/Monitoring Well (April 1986, J-1636-01) No Well In 8-5 

Exploration Location ;ind Number (Others) ..•. 

0 TB-8~ ·· B9ringN/ell (Jan.uaiy 1986) ·· 

0OW-2A_ ilorlngN/ell (July 1996) 

-·@ PW4 . Boring (January 1987) \ , 

· AH-3 Approximate Location of Surface &ill Sample 
(January_ 1987) ' · · · · · 

~ • •,. • .. • •" • ·,. _-Fornier Shorellrie - •·-- Approximate Property Bounpruy • 

Exp!ora!lon . 
Number . Sample Depl~ In Feel 

Constituent Concentration In mgA<g · 

HC-6 

HC-4 7.510 9,0 '. f cPAHs ' 

®B-8 En . . "'t, ... 

B-3AEB i, ·.I.:, I \.._,__.:; __ 
,; . . -

. B-48) 

®B•7 . 

:-·.,.t : . 
I. ' I • 

. c· -i 
-~ . B-6EB ~,J ---· -· "( ·· ·· - ··_ ·· - r1 

. -. ~-~•---,___;~ . 1- f 
_,_ _______ _j /-

----'-------'-
King S!reet S!allon - ·. · 

• • . . 
3RD A,liENUE SOUTH 
. . . . 
cv✓~~ 
.,.lo/ .. _-

'------·--; ...... Jr ~ ' 

'-----......:-----' ' . i. . ... .. 

/ 
... .. 
• 

',/ -~.:· 

Arsenic 6.0 cPAHs 2.2 - 3.9 

' 

cPAHs 

Arsenic 
----..-------'---.---,----~---::;=====:::::=-:;-----'----\- Berylllum 

7.6109.0 / /i ! _ :. l · 
6.0. 7.0 ..l-'Hc,,C-6~---+-'1""0."-0-"toc.:1.;.:1.~6 L] :.•~. 

Berylllu·m 0.6 Arsenic 4.6 ~-~------------

HC-;i 8.0to9.0 
cPAHs • -·· - . - • - • - .. 5.0,43.0 
Ars.enlo 5.2 
Berylllum ·. 0.7 

1-----+-·- Lead 2\10 Beryllium .0.5 ~ 

4
rnAveNuesoUTH L....:...--L----' l Former Shoreline 

• - .• -- r- ~ ·- • . II ~ . ,·U Q,-1J,:l2._~c____:/...---· ----'-· _' ---,---· _-__ • --'----_c.. H_;:-_1_03_&_' ----,.L • -.1_< ------~---------
~~~,..L!£~_J.'°'l~---~---i---SHC-..111il... ____ --/-_. -~n • 

TB-82© . • G-3 ©TB-81 , i r . 
. - . - . 

eFS-1 

• ...... - . -
/ 

~ . ~~ •. • G·1 G-4 ~81' -E . ~ 

• - • - • :.... 1~.1- 1-i · • a-7 _ · UrJonSta~n · j ! - ul 

"~ 

· 0BP-4, 0BP-3 . 

ll 

I / 

Y: :'.i' • -- • -- • ... . . .,~-~~::::: __ 
_ ... - .•. ./ . _· .. ·· · HC-2 10.01011.6 • ·•- c5w-2AOOOW. , , •'j,,,0' 

/

. • . · Arsenlo. 6,9, •· G-6• .· ·. _G-6 · . ~,-/ j . · · ·- · .. t-· ;;·: :'.!;::>·· · 
_ . · · .. · - ; · · · eery111um o.e .nt r .. · l T . - · ---··:.:::;:\•,r::. :::::,[;;.1.:,::. 

©BP-5. - . ·_.- . . • r -,------'---------/--,---~------ ____:___; __ __:_~--'---'--_ 01!!:.:J;,_~~-....------'-lP. •• :·•; . ©TB-85 R_ TB-960 @PW-4' _,.,-- •":: _.r.:;'j•·t 
' - ttc-1 · •· / . I ¥ · · _Fs-2• ~ .. ---· l·· ···· 0\-fa,77 

. . -_ - . . .• / -\_·_ AH-4 • sus ruNNE1'.3·25~ AH-3 Hc-1A AH-2 e~-1_/re.930 ' . ©ra-2 .. • . -:':~~-=ra,a,-" , ·. 11 L __ -
·_ (· . . . "'- • -=- \.)t-,_ .....i • _.. • - • - • - ..... • --. • ..,_. • -=-- ·•. - • -·. ·"* • _. • . ._. . ~ ~/- ·.. . ~-===ca-i:=.:s=-- -s==--'.1 \..~ . 

i.;Hc:.C-:..1.:..· --+1cco.:...O.cto_1c..1_.s+-'f_:_~c---;;:::TB-=
22
=::;::::::

1
=
2
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6
=. :::;-----;--,, · · · 2.5 to 4,0 

2,6ic,4.0 
$B·I (!)B-2 . 6THAVENUES01.J111 (!)B-3 Arsenic . · 9,0 L_®_:::~:._B_-4_-_· ·'---'=c~PA~H~•-:-1;3=·0::.::'1::6.::0~ 1 1,0 

,.....~---'--· --'---'-~~--'-'---'-- (!)8-5 · Iii eeiyjllwn o.5 • -· . Arsen c - . 

l
r!r.··-·--·-·-'·---- , . - ~,' 11,:;J,,,' C! -------·-----------·. ---- .,), ,~-1\ '1~1--·-. •=· ... - ....... = ....... ='· - .---· -- ··-·-.•1•,·. Iii ( r-'.--•,----.rL.ee_rv_m_um-"-·..L-_ _,.....J 
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Note: · .•. I 
. ' 

Treatment 
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The u, ility. corridor between M'N--:107 ond ·Hc-101 
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WELL. CASING 

. 12'; x' 12" .. 
· OPENING CAST 
. ·INTO VAULT. 
, GROUT OPENING 

AFTER VAULT 
INSTALLATION·· 
WITH NON-SHRINK 

. GROUT. ___;_....:,-

6" CLASS "B" ASPHALT 
PLACED AND COMPACltD 
IN 3" LIFTS--. 

COMPACTED .. 

PlAN· 

·, 

6" '01A CONDUIT 

NEENAH CASTiNG 12-6462-JH 
OR EQUAL 

UTILITY VAULT. · 
COVER NO. 44...:332 
WITHOUT GRATE 

~-COMPACTED 

MODIFIED 

· . STRUCTURAL 
FILL 

I;; STRUCTURAL FI_LL 

UTILITY VAULT 
MODEL 444 LA 
WITH SOLID WALLS 

., ....... 

. ' . .,, 
. G: 

0. . .s 
0 

·'ll 
C 

·~ 
. z 

i 
. " 

. -

SECTION 

BEDDING MA TERI AL 

NON-SHRINK CEMENT GROUT . 

PROTECT WELL SCREEN AND CASING . 
TRIM CASING TO NOT-LESS 
THAN 6 INCHES ABOVE 
FLOOR OF VAULT. 
NO GROUT SHALL BE . ALLOWED 

· .TO ENTER THE WELL 

· PUMP PACKAGE SHOWN IS BASED ON A PNEUMATICALLY-POWERED 
. SYSTEM, WITH GROUNDWATER EXTRACTED ·THROUGH A SUCTION .HOSE· 

AND DISCHARGED THROUGH A HOSE PROTECTED BY THE 6-INCH CONDUIT . 
· FINAL PUMP PACKAGE WILL BE SELECTED BASED ON TECHNICAL AND 

ECONOMIC FACTORS AT TIME OF ACTUAL IMPLEMENl;ATION. 

~l._...;... ______ c_o_n_ce_p_t_uo_1_w_e_11_vo_u_1t_· _D_et_o_H _______ _,__F....:ig_u_r_e _s__,1 



· · 273008.31 Morten &: BroM\ niOn Station CAP , B · N: · Un~ Fi 4 97" • 

--~-z:'----1-.--
Ports 

' 

influent 

Particulate Filter 

Fence. or Wall . 

Activated ·Carbon . 
. · Adsorbers (Series Flow) 

~. Column (Typ.) 

I ' 

0 5' 1 o· 

Approximate Scale:· 1" = 5' ~ '-----------------------'------'-
Conceptual Treatment System Layout Figure 6 



Constttuent 

. ·-. TPH-G' 
. TPH-0 

TPH-Other 

Non-CPAH 
Naphthalene 

Acenaphthylene 

Acenaphthene 
Anthracene 
Ftuoranthene 
Fluorene 

Phenanthrene 
· 2-Methylnaphthalene 

Pyrene 

Benzo(g,h,i)perylene 

Dibenzofuran 
- CPAH 

Benzo(a)anthracene 

Chrysene 
Benzo(b )fluoranthene 

Benzo(k)fluoranthene 
Benzo(a)pyrene · 

. lndeno(1,2,3-c,d)pyrene 

Dibenzo(ah)anthracene 

_. . TABLE1 : . 
GROUNDWATER CLEANUP LEVELS BASED ON MARINE SURFACE WATER PROTECTION• 

DEVELOPED FOR UNION STATION PROJECT 
.SEATTLE, WASHINGTON 

MTCA MethQ<I B 
Federal Water · Surface Water , 

State Water Quality Quality Criteria for - Federal Water Quaf,ty . WQC carcinogenic _ Equation for . Practical 
Criteria for Aquatic . Aquatic Ufe (b) . Criteria for Huinan Risk <10-6 or . -Human Health Quantllatlon . 

· Life(a) (pg/L) · (pg/L) Health (c)(pg/L) Hazafd Index ·<1 (pg/L) Limits (d)(pg/L) . 

- - . 
- . 

·w~""--===~N .. ·,;,;,. . 10(e) _ 

10(e). 

-- 10(e) 
. 10(e) 

370 No_ 10(e) . 
14000 No 10(e) 

10(e) 

10(e) 

11000 No ~--~;,:,:,:, .,,,;,,,~x,:..,, ,;;~. , 10(e) 

- 10(e) • 

- 10(e) 

Yes 0.0296 . 1.0(g) 
Yes 0.0296 1.0(g) 

· Yes 0.0296 1.0(g) 

- ·Yes- 0.0296 1.0(g) · 

Yes 0.0296 - 1.0(g) 
Yes 0.0296 fO(g) 

- . Yes· 0.0296 .. 1.0(g) . 

Page1 of6 · 

Adjusted 
Cleanup Le_vel 

. (pg/L) 

-----
9880 

Z2S(I) . 
25900 

27.1(1). 
2,422(1) . 

. 777(1) 

1.0 
-1.0. 

• 1.0· . 
1.0 

1.0 

1.0 

1.0 

_ t \unionstalWatrcrit.)cfs 5/2JiJ/97 



TABLE1 
GROUNDWATER CLEANUP LEVELS BASED ON MARINE SURFA~E WATER PROTECTION* 

DEVELOPED. FOR UNION.STATION PROJECT . 

' Page2of6 · 

Constituent 

Other SernivOlatiles 
· ,. Phenol 

Bis-{2-Chloroethyi) Ether 
. . 2-Chtorophenol : 

1,3-Dichlorobenzene 

1,4-Dichtorobenzene 

Benzyl alcohol . . 
1,2-D~hlorobenzene 

2-Methylphenol 

2,Z-Oxybls(1-Chloropropane) 

4-Methylphenol 
N-Nitroso-Di-N-Propytamine 

Hexachloroethane 

Nitrobenzene 

lsophorone 
. 2-Nitrophenol 

2,4-Dimethytphenol 

Benzoic acid 

bls(2-Chloroethoxy) Methane 
. 2,4-Dichlorophenol · . 

1,2,4-Trichlorobeniene 

4-Chloroaniline 
Hexachlorobutadiene 

4-Chloro-3-methytphenot 

Hexachlorocyctopentadiene. 
2,4,6-Tr!chlorophenot · 

2,4,5-Trichtorophenot 
2-Chtoronaphlhalene · 

2-Nitroantfine 

Dimethytphthalate 
~Nitroantfine 

2,4-Dinitrophenol 
4-Nitropheitot 

• SEATTLE, WASHINGTON. 

,;.:, 

- . Federal Water 
state Water Quality Quality Criteria for . 
Criteria for Aquatic:.: Aquatic Life (bl 

Federal Water.Quanty. 
Criteria for Human 
. Health (c)(pg/L) ·• · Llfe(a) (pg/L) . (pg/LJ 

4600000 
~ . ., ,. . :.: ·. •'. - . ... 

-
~~ .·. . . , ;,: ... '-:.:, .. :. . . . 

2600 

·17000 • 

---·· ' ... . i i!il';w 
1900. ,~ k~. ·;,.··. -:.:i,;,: .... -' ., %: -

. 790 

-----
17000· ·-~·--~~~:-X:l:::m~»: ;;: ·:llit.:. .,{ 

2900000 

14000 
~ 

MTCA.MethodB 
. : .. Siuf~ce Water : 

WQC C3rcinogenlc · Equation for · Practical · Adjusted .. 
.• Risk <10-6 or . . Human Health · Quantltatlon . Cleanup Level 

Hazard Index <1 (pg/L) . . Limits (d)(pg/L) . (pg/L) . 

No 
_,,_. . , : .. , 
~;,-,.,:,@ ·;;......-,w..:::;i: 10(e) 1.1x106 

Yes '·, 0,854 10(e) 10 ....... .10(e} 96,7 
~;,:,:,,;,: ,.-,.:.· . 

10(e) 2600 .··--No .. •';,JX,.,;,~-: ·. 10(e} . · 10 

·- ·. 20(e) 

No. .... 10\e)· 4200 *. 

- -
l-: 10(e) 10 

Yes• 5.33 . 10(e) 10 
No ·-- 10(e) 449 ,. . 

·Yes 1560, 10(e) 600 

- 10(e) • · 

- ~ . 10(e} : 553 
10(e) · -. 10(e). 

No _10(e) 191 
10(e) 'lZl 

- . '- . '20(e) -
Yes ,29,9. 10(e) 50 

:... 20(e) -
No ---· · 20(e) 4180 
Yes 3,93 10(e)· · 10 

10(e) 

- 10(e) -
··11..m·· 

. SO(e) 
No 10(•i 72000· 

- SO(e) 
No -- SO(e) . 3460 . 

- SO(e) · 

I: \unions1alwatrcritlds S/ZJ/97 



. . . TABLE1 . . 
GROUNDWATER CLEANUP LEVELS BASED ON MARINE SURFACE WATER. PROTECTION• 

DEVELOPED FOR UNION STATION PROJEC,: 

Page3of6 

Constituent · 

2,6-Dinitrotoluene 

2,4-Dlnitrotoluene 

Diethyl phthalate 

.-. _ 4-Chlorophenyl phenyl ether . 

4-Nitroanifine 

4,6-Dinw-2-Methylphenol 

N-Nitrosodiphenylamine 

4-Bromophenyl phenyl ether 
Hexachlorobenzene 

pentachlorophenol 
Carbazole · 

Di-n-Butylphthalate 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
bis(2-ethylhexyl)phthalate 

Di-n-Octyl phthalate 

Volatiles · 
.Chloromethane 

Bromomettiane 
Vinyl chloride 

Chloroethane 

Methylene chloride 

· Acetone 
Carbon Disulfide . 

· 1, 1-Dlchloroeihene 

1, 1-Dichloroethane 

trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 

Chlorofonn 

1,2-Dichloroethane 

2-Butanone 

1, 1, 1-T richloroethatie 

Carbon tetrachloride 

·. . . state Water Quarrty . 
· Criteria for Aquattc 
· - . Ufe(a) (µg/l.) · 

7$! 

-

SEATTLE, WASHINGTON 

Federal Water 
MTCA Method B 
Surface Water • · 

Quality Criteria for ... Federal Water Quality WQC Carcinogenic . Equattori for . Practical . , Adjusted · 
· Aquattc Ufe (b) Criteria for Human 

(µg/L) · Health (c)(µg/L) . · 

.-

7$! 

12000 

525 

.;.,. .. 

:--

Risk <10-6 or · 
Hazard Index <1 

Human Health Quantttatlon · Cleanup Level . · 

Yes 
No 

Yes 

Yes 
Yes 

No· 

Yes 
Yes, 

No 

Yes 

Yes 
Yes 

Yes 

(µg/L) . - LlmHs (d)(pg/L) · , (pg/l.) . . 

.· 1360 . ---m' m. . . 7 , 

9.73 

0.000466 

4.91 

0.0462 

3.56 

- 10(e) 
10(e) 
10(e) · 

· 10(e) 

20(e) 

.10(e) 

10(e) 

10(e) 

50(e)· 

10(e) 

10(e) · 
20(e) 

10(e) 

10(e) 

10(h) 
'_;; 

10(h} . 

10(h) 
~!lfMAAifW!\W . S(h. ) 

$~%%.:&~· . 

:1o(hy 
10(h) 

1.93 · 5(h) 

•...; S(h) . 

~J S(h) 
5(h) . 

283 s(h> 
59-4 . 5(h)" . 

417000 5(h) 
266 . S(h) 

10 

28400 

16 

10 

50 

2910 

1250 

20 

10 

. 133 
968 .. 

10 

5 

32800 .. 

470 

99 

41700 

5 
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TABLE1 
. GROUNDWATER CLEANUP LEVELS BASED ON MARINE SURFACE WATER PROTECTION• 

: Page4of6 

DEVELOPED FOR UNION STATION PROJECT. - -
· SEATTLE, WASHINGTON 

MTCA Method B 
Federal Water Surface Water -

· state Water Quar,ty . Quar,ty Criteria for Federal Water Quality · WQC Carcinogenic Equation for Practical Adjusted -
Criteria for Aquatic . Aquatic Ufe (b) Criteria for Human Risk <10-l; or Human Health Quantltatlon Cleanup Level_ 

· Constituent . Ufe(a) (pg/L) (pg/I.) Health (c)(pg/1.) Hazard Index <1 · .. i (pg/I.). Limits (d)(pg/1.) (pgiL). 

Vinyl acetate - - 50{h) 

Bromo<fichloromethane S(h) 28 

.1,2,oichloropropane_ ' S(h) - 23. 

0 
cfs.-1,3--0lehloroprope~e S(h) 19 

· · Trichloroethene W%t:trm~ Yes. 55.6 S(h): 81 }4.:N -~ Jt · ~~:¼:.-.;; ~ · ·. ·rM. 
Olbromochloromethane - ~-- 21 ·-WiW ,._ 

'1,1,2-Trichloroethane .:.. Yes 25.3 S(h) · 42 

Benzene - Yes 43.0 S(h) 71 

trans-1,3--0ichloropropene - -~ ~-:::. • :«,,.;w; •. S(h) 19 

2-Chloroethyf vinyl ether -: 
!Wfilll}ll\t,.,'ttfYUT¥ 

10(h) 

Bromoform .&m:; ittlm:::;~ .... ❖~i;;-; :imt❖~t:}::: . Yes 211) S(h) 360 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone SO(h) 

Tetrachloroethene 11F¥ffffl"~ff&"'"'~,, k1M~4iX§L~~{dH)±41iJ Yes 4.15 . S(h). 8.9 

1, 1,2,2-Tetrachloroethane S{h) - 6.5 

Toluene 200000 No • S(h) 485(1) 

Chlorobenzene · 21000 No S(h) _5030 
Ethylbenzene 29000 No . S(h) 276(1) 

. Styrene S(h) 

Triehlorofluoromethane 
.1, 1,2-Trichlorotrifluoroethane 

· m,p-Xylene 
Q..Xylene 
Xylenes S(h) 

~ein ..,~~ :- } ;,. ;rJ;..❖;.::~i: '. "·~t~} 780 . 

Methyl Iodide - ·- -
Br6moethane -
Acrylonltrlle lfiMil&T\if,_B Yes . 0.400 S(h) 5 ~.,;.· : ., .... •' . 
1,1-Dichloropropene' -
Oibromomethane 

· 1,1,1,2-Tetrachloroethane -· -
.· 1,2-Dibromo-3-chloropropane -

1,2,3--T richlorop.ropane ~ 

. I: \unlonstalwatrcrit.xls 5/'29197 ., 



Constltuenl 

trans-1,4-Dlchloro-2-butene · 

1,3,5-Trimethylbenzene 

1,2,4-Triniethylbenzene 

Hexachlorobutadierie 
Ethylene Dibroniide· 

Bromochlorornethane 

2,2-Dichloropropane 

· 1,3-Diehloropropane 

: lsopropylbenzene 

n-Propyllienzene . 
Bromobenzene 
2-Ch!orotoluene · 

4-Chlorotoluene 

tert-Butylbenzene 
, sec-Butylbenzene 

4-lsopropyttoluene 
n-Butylbenzene 
1,2,3-Trichlorobenzene 

1,2,5-Trimethylbenzene 
p-lsopropyltoluene · 

Conv~ntional Parameters 

Cyanide 

. . .. TABLE1 . ·. ·. . · Page5of6 

GROUNDWATER CLEANUP LEVELS BASED ON MARINE SURFACE WATER PROTECTION•. 

· state Water Quality 
Criteria for Aquatic 

Life(a) {pg/L) . 

-

DEVELOPED FOR UNION STATION PROJECT 
· SEATTLE, WASHINGTON 

, · Federal Water .. . 
Quality Criteria for· · Federal Water.Quality 

Aquatic Life (b) · Criteria for Human 
(pg/L) Health (c)(pg/L) 

-. 

220000 .· 

WQC Carcinogenic 
· Risk <10-li or 
Hazard Index <1 

Yes 

MTCA Method B. 
Surface Water 
Equation for Practical . . Adjusted. , 

Human Health Quanlltatlon . Cleanup Level 
(pg/L) · Limits· (d)(pg/L) (pg/L) · 

10(g) 30. 

-· 
-

•, 

51900 . 50(~ ·. 50 
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- TABLE1 
GROUNDWATER Ci..EANUP LEVELS BASED ON MARINE SURFACE WATER PROTECTION• -

' DEVELOPED FOR UNION STATION PROJECT -
- SEATTLE, WASHINGTON -

-. MTCA Method ii _ -. 
Federal Water surfa<ie Water 

· state Water Quality Quality Criteria for Federal Water Quality. WQC carclncigenlc . _Equation for _ · Practical 
Criteria for Aquatic Aquatic Life (b) ·criteria for Human Risk <10-6 or . Human Health . · Quantltatlon . 

·_ -- Constituent Life(a) (!!g/L) (JJg/L) Health (c)(µg/L). Hazard Index <1 . (pg/L) ' Limits (d)(µg/L) _ 

· '. Metals 
· Antimony -(j) 320(k) 

Arsenic 36 36 Yes 0.098 4(1) 

Beryllium - WMlBI!· 2(1<)' ,., ~- . 
Cadmium Yes: 20.3 
Chromium VI 50 - · .Yes 810 

' Copper Yes_ 2600 
l.ead 
Mercury 0.15 
Nickel 8.3. -~ Yes 1100 

Selenium 71 
Silver 2.3(1) Yes . 25900 

. Zinc. 86 Yes 16500 , 

(a) Marine chronic criteria.· 
- (b) Salt water continuous concentration., 
(c) Consumption of organisms only. 
(cl) Based on Ecology 1995. 

_ (e) Method 8270 _ . . . . , _ _ _ _ . . . _ 
·- . (f) Adjustments made based on constituent's toxic end points. (See RIIFS Table 10-3 (Landau Associates and Hart Crowser, 1900)) 

(g) _ Method 8270 Selective Ion Method . . 
(h). Method 8240. 
(i) Method 9012. . : 
(j) No toxicity value available to estimate corresponding risk level. 
(k) Method 6010.· . . -- -
O) Method 7060 or 200.8. · 
(m) Method 7131: 
(n) Method !>()10 PQL achievable by Analytical Resources, Inc. 
(o) Method 200'8.· . 
(p) Method 7 421 or 200.8. 
(q) Method7471. 
{r) Method 7740. 
(s) Marine acute; chronic criteria not available. 
(t) Marine maximum; chronic criteria not available._ 
{U). Method 7761 or 200.8. . . 
- No criteria available. 

· • = If a coll$li!uent for which a cleanup level is not fisted becomes of concern, cleanup levels specified In Chapter 173-340 WAC at the time 
the compound becomes of concern shall apply. _ - - · · · · . - . · · · 

- = If TPH Is detected, the data will be reviewed to evaluate whether groundwater Is adequately protected pursuant to WAC 1_73-34(),720 (3) (c). 
Note: Shading indicates initial cleanup level. · · · 

' . 

2(m) 
50(n) 
10(0) 

10(p): 
- 1(q) 
10(oj 

20(r) 
· 2{u) 

20(1<) 

Page6of6 

· Adjusted • 
Cleanup Level 

. (µg/L)". 

4300 

4 
_·2· 

8 
·50. 

· 10 

10 
'1 -
10 
71 

2 
77 
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Potential Chemicals of 
· Concern 

TPH-G · .. 
·. TPH.O . 
.. TPH.other_ .. 

Non:CPAH 
Naphthalene 

, , Acenaphthylene 
· :· Acenaphthene 

Fluorene · . 
· Phenanthrene. 
Anthracene 
2-Methylnaphthalene . 
Fluoranthene · •. 
Pyrene 
Benzo(g,h,Qperylene 
Dlbenzoruran .. 

CPAH 
Benio(a)anthracene 
Chrysene · , 

. Benzo(b)Ouoianthene 
Benzo(k)Ouoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-c,d)pyrene .. 
Dlbenz(a,h)anthracene · 

Other Semlvolatlles 
Phenol. · 
Bls-(2-Chloroethyl) Ether . 
2-Chlorophenol . 

. 1,3-Dlchlorobenzene 
_ 1,4-Dlchtorobenzene 
Benzyl alcohol . 
1,2-Dlchlorobenzene 
2-Methylphenol .. _ . . 

· 2,2'-0xybls(1-Chloropropane) · 
· 4-Methylphenol . .. 
N•Nltroso-DI-N·Propylamlne 

TABLE2 
. SOIL CLEANUP LEVELS • 
UNION STATION PROJECT • 

SEATTLE,WA. 

MTCA Method B 
(direct contact) 

(mg/kg) Residential 

Protection of 
Surface 
Water(a) 
(mg/kg) 

· Practical 
Quantltatlon . 

· Limll(b) (mg/kg) 

- ' 
. -

-
3200.' "'W4'~4® . . 

~-~!di~ 
.. 4800 

3200 

24000 

.. 3200 · 
2400 

0,137 
0,137 · 
0.137 
0.137 
0,137 
0.137 
0,137 

,,m;il,z,;,;;,rmw;,;;.m·;m.» · · 
::illf;;'$!l~~i;:;~~m 

0.909 : .. 
400 

41.7 . 

WA~l'MMW&..,..~," · 
· 7200 · fmh,ci\\l;W!~t . 

0.66(e) 
· 0,68(e) · · 

0.66(e) · 
0,68(e). 
0.66(e) · 
0,66(e) 

.. 0.66(e) 
0,66(e) · 
0.68(e) 
0,66(e) · 
0.33(e) · 

0.66(e) 
0,66(e) . 
0.66(e) 
0,66(e) 
0.66(e) . 
0,66(e) · 
0.66(e) · 

0.66(e) 
·o,66(e) 
0.66(e) 
0.68(e) 
0,66(8), 
1.3(e) · 

. 0.66(e)· 

. Hexachloroethane 
· Nltrobenzene . 

· .· .. 0.143 · •• -~I- 1.3(•> 
. · ,. · ·. 71,1,,. · 0 ½%1l.l!!~&; ~ · 0.66(e) · .. 
· @lfilrnllii®!tfilR.,.m1>\,,_,,11,f,._;_ 0.68(e) 

.. lsophorone_ 
2-Nltroptleriol .. 
2,4-Dlmethylphenol 
Benzolc acid · . · · 

· bls(2:chloroethoxy) Methane 
2,4-Dlchlorophenol 
1,2,4-Trlchlorobenzene 

· 4-Chloroanlllne. · · 
. , Hexachlorobutadlene 

'4-Chloro-3-methylphenol 
Hexachlorocyclopentadlene 
2,4,6-Trlchlorophenol . 
2,4.5-Trlchlorophenol 
2-Chloronaphthalene : -· 
2-Nltroanlllne 
Dlniethylphthalate 

· 3-Nltroanllne 
2,4-Dlnltrophenol 

· 4-Nltrophenol 
2,6-Dlnltrotoluene 
2,4-Dlnltrololuene 
· Diethyl phthalate . .. 
4-Chlorophenyl phenyl ether 

. 4-Nltroanlllne 
4,6-Dlnltro-2-Methylphenol • 
N-Nttrosodlphenylamlne 

, , 1050 . •=-.smmfii 0.68(e) · 
- - 0,66(e) 

· , 1600 . ~--.. -;a , 0.66(e) %,---•b . ·:::: · · · . 3.3(e) . ,.,.;.;$::;:i=:;'i-.o/.-;$;;;._~g~. . . . 

240 
. e6o 

. · . 12._8 · :illllM@.'ffi\Arnl 
- -

; . .· ~ . ~flll~& 
,-.,w,.~0'%.WWJ@\WJ.l~ 
~~~'"%Wf-.0:::::=i~ . 

. -
.8000 . 

,204 

348 

-
'®WW.!~ 
t$.:w.:%;'$.~f.¥.:i-i-."%.0.~ 

0.66(e) 
0.66(e) 

· · 0.68(e) 
0.33(e) . 

· 0.66(e) 

0,66(e) 
. 0.66(e) 

0.66(e) 
. 0.66(e) 

3,3(e) 
0.66(e) · · 
3.3(e) 
3.3(e) 
3.3(e)' · 

. 0.66(e) 
0.66(e) 
0.66(e) 
0.66(e) · · 
1.6(e)' 

0.66(e) 

Natural Background, 
Concentratlons(c) 

Soll 
Cleanup 
Level(d) 
(mg/kg) . 

. .. .. .. 
988. .-
22.5 
242 

2590 

. 2,7 . 
n.1. 

0.66 
' 0.66 

0.66 
0.66 . 

· 0.66. 
0.66 
0,66 

.48000 
0.68(e) 

9.67 
260 . 

o.66(•1 
. 24000 

1700 

1,3(e) 
0.89 
40 
60 

0.66(e) · 
55,3 

320000 

·19,1 
.. 22.7 

-2.99 

418 
0.66(e) 
8000 ·. 

7200 

160 

60 
0.91 
2840 

1.6 
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Potential Chemicals Of , 
Concern 

· 4-Bromophenyl phenyl ether 
Hexachloiobenzene · 

. Pentachloiophenol · 
· Carbazole · 
_ 01-n-Butlyphlhalale i 
Butyl benzyl phthalate · 
3,3-Dlchlotobenzkllne _ -
_ bls(2-ethylhexyl)phthalate . 

. Dl-n-octyfphthalate · 
. 1/0laliles • · . 

Chloiomelhane -
· · Bromomelhane 

. Vinyl chlorlde 
· • Chloioethane . 

Methylene chlo!lde 
· . Acetone 

Carbon Dlsulflde . 
1, 1-Dlchloioethene · 
1,1-Dlchloioethane. 

· trans-1,2-Dlchloroethene 
· cls-1,2-0lchloioethene 
Chloroform 
1,2-Dlchloioethane 
2-Butanone 
1,1,1,Trlchloioethane , 
Carbon tetrachloride 
Vinyl acetate 
Brornodlchloiomethane 
1,2-Dlchloiopropene· 

· cls-1,3-Dlchloropropene 
· Trlchloioethene · 
:-Olbrornochloromethane 
1,1,2-Trlchloioettiane 

. Benzene .. . 
trans-1,3-Dlchloiopropene 
2-Chloioethyl vinyl ether 
Brornoform . 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone · 
Tetrachloioethene 

, · 1,1,2,2-Tetrachloroethane 
·Toluene· 

· Chloiobenzene 
Ethyl benzene 
Styrene 

· . Trlchloiofluoromethane 
1, 1,2-Trlchloiotrlfluoroethane 

· m,p-Xylene 
·o-xy1ene 
Xylenes· ·_ · 
Acroleln -
Methyl Iodide 
Brornoelhane 
Acrylonltrlle 

· 1,1-Dlchloiopropene 
Dlbromomethane 
1,1,1,2-Tetrachloioethane 
1,2-Dlbromo:3-<lhloiopropene: 
1,2,3-Trlchloiopropene 

. trans-1,4-Dlchloio-2-butene 
1,3,S-Trlrilethylbenzene 
1,2,4-Trlmethylbenzene 

· Ethylene Olbromlde 
Bromoehloiornethane 

TABLE 2 
SOIL CLEANUP LEVELS • 

UNION STATION PROJECT 
. SEATTLE, WA 

MTCA Method B 
(direct contact) 

(mg/kg) Residential 

· Piotectlon of 
Surface . 
Water(a) 
(mg/kg), 

Practical 
Quantitatlo·n 

Llmlt(b) (mgJkg) 

0.66(e} 
. 0.625 

·,; .- ~ ,-- ·. ' ... . 0.66(e) 
3.3(e) 
0.33(e) · 
1.7(e) 

8.33 . ' . : .. ....... ·· .. 
, 50,0 
.·eooo 
16000 

,. 2.22 

t~~Wl¥%ll 
. 76,9 

112 
0.526 

,· ' . , , 133 , , , @A¥ff&.""&'9.J»' 111a•1r =:'l~w.ili -. 
. - 1.67 '"'"'"'"~«fflfuR 

· 72000 
,,, ,.,,./•f/9, : • 
lfil;~""'"""""f¾J, ;::.t:;;:W,:fa::w..:~:i¾M . 

16.1 
. 14.7 

5.56 
. 90,9 

11.9 
17.5 
34.5 
5.56 

' -
.19.6 
5.00, 

16000 
16000 

, 8000 ,· .. 

.. 
\l\l>Jl'~'I"_ ··•· ... ., =&~~>:.:' ::·· ·. 

·. ~.'.-·.),, 

. 1.85 

3280 

0.66(e) 
1.3(e) 

0.66(e)· 
, 0.66(e) 

0.01(1) 

. 0.02(1) 
.0.01(1) 
0.005(1) 
0.01(1) 
0.1 (I) 

0.005(1) . 
0.005(1) 
0.005(1) 
0.005(1) 
0.005(1) 
0.005(1) 

0.005(1) 
0.005(1) 
0.05(1) 

0.005(1) 
0.005(1) 
0.005(1) 

0.005(1) 
0.005(1) 
0.005(1) 
0.005(1} 
0.01(1) 

0.005(1) 

0.05(1) 

0.005(1) 
0.005(1) 

,' 0.005(1) 
0.005(1) 
0.005(1) 
0.005(1) 

0.005(1) 
' 0.005(1) 

0.005(1) 

0.005(1) 

Page2of3 

Soll 
Cleanup 

Natural Background · Level(d) _ 
Concentratlons(c) -(mgikg) · 

0,66{e) 
3.3(e) 
50.0 
291 ' 
125 

1.3(e) . 
0.66 
1600 

.13,3 
. 96.8 
0.292 

96.0 . 
8000 
8000 
0.32 
8000 
1600' · . 
800 ' 

. 47.0 
9.9 

41700 
0.44 

80000 
2.79 
2.32 
1.69 
8.1 . 

2.06 
4.2 

.7.1 
1.69 

36.0 

0.885 
0.648 
4850 
503 

. 691 
33.3 

24000 

160000 
160000 
160000 

78 

0.066 

·38.5 . 
0.174 
0.143 

- I: 'l.lnlonstalsollcril.xls 5/29/97 



TABLE 2 
· .SOIL CLEANUP LEVELS • 

. UNION STATION PROJECT 
SEATTLE,WA 

Protection of 
· Surface Practlcal 

Poientlal Chemicals of · 
·concern 

MTCA Method B 
(direct contact) 

(mg/kg) Residential · 
: Water(a) Quanlilatlon ·. Natural Background 
. (mg/kg) Limli(b) (mg/kg) Concentratlons(c) . 

2,2-Dlchloropropane ... 
. 1,3-Dichloropropane . 

· lsopropylbenzene 
n-Propylbenzene. 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butyibenzene · 
seq.Butyl benzene 
4-lsopropyttoluene 
n-Butyibenzene · 
1,2,4-Trlchlorobenzene 
1,2,3-Trlchlorobenzene 

Metals 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium Vi 

· Copper 
.Lead 

·. Mercury 
Nickel · · 

· S..lenium 
· Sliver 

Zinc 
Conventlonats 

Cyanide 

@@IBW'"""""'P'·'•=@m 
' ~&'¾.cy;v.5;:::;.:❖, "' •• ·::-.«~-::~ 

· 1.67 . · ;; 
. . 0.233 lW 

80 
400 
2960 
2500) 

24 
· 1500 

400 
400 

24000. 

Note:. Shading Indicates lnttlal cleanup level. 

0.66(e) 

16(g) 
0.5(h) 

.0.15(g) . · 
0.2(p) 

5(1), 
. 3(g) 

21(g) 
0.05(k) 

20(1) 
5(m) 
0.1(n) 
1(g) 

6(0) . 

- Nol applicable. . · , , . . 
• a If a constituent for vmich a cleanup level is not listed becomes of concern, cleanup levels specified 

. In Chapter 173-340 WAC a\ the time the compound becomes of concern shall apply. 
· .. = Detections orTPH ln'soll v.111 be evaluated on a case-by-case basis. 
(a) 100 times adjusted surface water groundwater cleanup level from adjusted Table 1. 

. (b) Based on Ecology 1995; Method series 7000. · · .· 
· (c) Puge( Sound background inetal concentrations from Ecology 1994. 
. (cl) C01Tected for practical quanlltatlon level and soll metal background conoentrallons, If appropriate. 

(e) Method 8270. · 
(f) Method 8240 • 

. (g) Me!liod 6010, 
(h) Methocf7060. . . 
(l). Method 6010 PQL achievable by Analylloal Resources, Inc. 

· 0) Method A cleanup level. · · 
· (k) · Method 7471 PQL achievable by Analytical Resources, Inc. 
· Q) Method 7520. · . . 

· • (m) Method 77 40. 
(n) Method 7741. · 
(o) Method SM4500-CN, 

· . (p) Method 7131. 

7 
0,6 · 
1 

36 
24-

0.07 
48 

.85 

Soil 
Cleanup· 
Level(d) · 
(mg/kg) 

·-

22.7 

32 
7 

0.6 
1 
5 
36 
24 

0.07 
48 
7.1 
0.12 
.85 

5 
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TABLE3 
. ' ' 

GROUNDWATER MONITORING AND REMEDIATION 

· Gro~ndwater Monitori;g 

. Quarterly mon;toring _for 8 quarters beginning within 3 months of the effective date cif the 
consent decree · · · · 

Calculate upper 95% confidence limit (UCL) using-the eight quarters of data 

IfUCL exceeds cleanup levels, implement groundwater treatment if directed by'Ecology 
_to prevent contamination from leaving the site. The parties anticipate that Ecology may • 
. revise this deanup action plan to incorporate new cleanup standards if the cleanup 
standards are revised by an amendment to the regulations and Ecology determines the 
use of the new standards is appropriate. . · ... ·. · . • · • • . 

HUCL !~ less than or equal to cleanup levels, commence annual monitoring • · 

Annual monitoring until all foundations are completed or until two years after any 
foundation construction is initiated · · . . ,, . .. · · · · 

... Quarterly sampling for 8 quarters beginning the first quarter after all foundations are 
completed or the first quarter occurring two years after any foundation construction is 
initiated · · · · · 

Calculate upper 95% confidence limit (UCL) using the last eight quarters of data 

. If UCL exceeds cleanup levels; implement groundwater treatment if directed by Ecology 

. to prevent contamination from leaving the site. The parties anticipate that Ecology may 
revise this cleariup action plan to incorporate new cleanup standards if the cleanup 
standards are revised by an amendment to the regulations and Ecology· determines the 

.. use of the new standards is appropriate . 

.If UCL is less than or equal to cleanup levels, commence annual morritoring . . ·. ' . 

Annu~l monitoring until foundatio; loading (building construction) is complete plus 3 
additional years . · 

If any sampie exceeds cleanup levels, collect another sample 1 qu;rter later 

If the_ second.sample is less than cleanup levels, return to annual monitoring 

' If the second sample exceeds cleanup levels, c~mmence quarterly m~nitoring for 1 year 
· (see below) . · 

If no exceeciance of cleanup levels has occurred after 3 years, commence monitoring 
every 5 years · · · · 

. Monitoring every 5 years 

If any sample exceeds cleanup levels, coUect another sample 1 ·quarter later 

If the second sample is less than cleanup levels, return to annual monitoring for 1 year 

. If the second sample exceeds cleanup levels commence quarterly monitoring for 1 year 
(see below) . . 

If UCL is less than or equal to cleanup levels continue monitoring every 5 years so long as 
'residual hazardous substance concentrations contained onsite exceed site cleanup levels · • 

· [see WAC 173-340-360 (8)(b)I. 

05/29/97 J:\273\008\03t\c'AP·TAiJ.3 . LANDAU AssociATES 



TABLES 

GROUNDWATER.MONITORING AND REMEDIATION 

• Page2 of 3 

. Quarterly sampling for ,1 year . 

· At end cif y~ar, if UCL based on four .quarters of data is le·ss than cle~nup levels, return to . •·· • · 
annual monitoring for 3 years . .. · . : · · . · · 

. At ~nd of year, if UCL based on four quarters of data is greater than cleanup levels and : 
·. data show increasing trend and last sample exceeds twice the cleanup level, implement 

·. groundwater trea~entif directed by Ecology to prevent contamination from leaving the 
· site .. Otherwise, continue monitoring for another four quarters.·. · · . · · . · . · 

If, after eight quarters of data have been collected, the UCL base'd on the eight quarter~ of 
. ·data exceed the cleanup level, implement groundwater treatment if directed by Ecology to 

prevent contamination from leaving the site: . . · 

If, after eight quarte~s of data have been· collected, the UCL based on the eight quarters of 
data is less than the cleanup level, continue monitoring for another four quarters. · 

If, at the ·e~d of the last four quarters, the UCL based on the last eight quarters of data 
exceeds theclean1;1p level, implement groundwater treatment if directed by Ecology to 
prevent contamination from leaving the site.· · · 

If, at the end of the last four quarters, the UCL based on the last eight quarters of data. is 
less than the cleanup level, return to annual monitoring for 5 years .. If there are no 

· .. exceedances of cleanup levels_ during that time, return to monitoring eve_ry 5 years . 

. '.Groundwater. Treatment 

'Minimize present worth of capita!and O&M costs to determine the size and estimated 
operating time of t]:\e system . · 

. :Performarice monitoring 
. . · Quarterly monitoring during groundwater treatment. 

·. Plot data and do statistical evaluation as directed by Ecology to determine when to 
. , terminate treatment oi: when 'cleanup standards are met. · · 

Post-Treatment Monitoring 

Quarterly monitoring for 8 quarters . . . . , . . . . 

· .. if UCL exce_eds cl~anup lev~ls and trend analysis does not indicate decreasi~g trend, 
return fo groundwater treatment · ·. . . · . ·: . • ·. : . 

If UCL exceeds cleanup levels and trend analysis indicates decreasing trend, continue 
monitoring quarterly. If UCL-calculated using the last 8 quarters of data exceeds cleanup 

. levels ·after 12 quarters of data have. been. collected, retu.rn to groundwater treatment. 

If UCL is less than or equal to cleanup levels, commence annual monHoring for 3 years 
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J'ABLE3 

.GROUNDWATER MONITORING AND REMEDIATION 

Annual monitoring for 3 years . . . .• 
If any sample exceeds cleanup levels, collect another sample 1 quarter later. 

·. If the second sample is less than cleanup levels return to annual monit6rirtg 

Page 3 of 3 

· If tho:! second sample exceeds cleanup levels commence quarterly monitoring for 1 year .. · · 
· .and use triggers in quarterly monitoring above· .. · ... . : · . •. 

Jf ~o exceedarice of cleanup levels has occurred after 3 ye~r~, commence monitoring· . 
n~S~ . ' 

. . . . 
·. Monitoring e~~ 5 years . · 

If arty sample exceeds cleanup levels, collect another sample 1 quarter later.·,. 
~ . . . . 

If the second sample is less than cleanup levels return to monitoring every 5 years 

· If the second sample exceeds cleanup levels. commence quarterly monitoring (see above) 

If UCL is less than or equal to ~leanup levels, continue monitoring every 5 years so long as . 
residual hazardous substance concentrations contained onsite exceed site cleanup levels 
[see WAC 173-340-360 (8)(b)], , . . · · . · · · · · · · 

• As described in Appendix A, alternate statistical methods may be used upon approval 
by Ecology.. · 
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TABLE4 

· COMPONENT AND DESIGN ASSUMPTIONS 

· Design Assumptions . 

Flow rate 
. ' 

Constituents to be treated 
Naphthalene 
CPAH · 
Benzene· 
Ethylbenzene. 
Toluene .. 

Particulate Filter· Systerr. · · 

10gpm 

Assumed Concentrations : 
. up to 15,000.µg/L 

up toS0µg/L 
up to 250 µg/L 
tip to 500 µg/L 
up to· 500 µg/L 

Modular unit plumbed to filter prior to carbon system 
· Filter media selected at time of treatment system final design 

Acti;ated Carbon Systeni . 
Dual unit module piped for series flow 

· 2,000 lb of activated carbon per unit 
Each unit skid-mounted for ease in transportation and handling 

Activated carbon assum~d to be transported offsite for regeneration 

A~erag~ usage rate o{carbo~· assu~ed at 1 lb/day /gprrt flow . . ·, 
. Assumed cost for purchase of activated carbon: $1.20/lb 
. Assumed cost for transport and regeneration of activated carbon: $0.90/lb 

Treatment System Operations. 
Assumed energy demand for system operations: 4 hp 

· Assumed cost of energy: .$0.10/kilowatt-hour · .. 
Assumed cost for disposal of water_ to sanifary sewer: $4.00/100 ft'. 

Operational visits by technician: six times/month 
Average length 'of site vislt: .4 hours . 
Cost ·of technician:. $40 /hour 

Assume that major maintenance activity is conducted quarterly 
Average length of major maintenance activity: 8 h_ours 

Sarriplirig and Analysis , 
Samples per month: 1 · 
Sample collection: part of normal maintenance 
Analysis: · EPA 8270 $250/sample. 

Oil arid grease $40 / sample 
Total toxic organics $SO/sample 

. Oversight and Ecology Reporting 
· Annu~l:. · $20,000 
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TABLES· . 

.. : lDENTIFICATiON AND EVALUATION OFAPPLICABLE LAWS AND REGULATIONS 

. . . UNION STATION PROJECT . .. 

· Poiential ARAR: 

. Soil ·, . ' 

Federal· 
. ,· . ... , 

...• Resour~e Cons~~ati~n ~rtd R¢cbv~ry 
Act (RCRA) (42 use 6901) . • 

. · · · Com~~ehensi\.e Environmental .. • 
· · Response, Comj,ens~tion, ru.:,d Liability: 

Act (CERCLA) (4:2 USC9605) . . '· · 
' ~ . ' . . . 

National o,iI and Hazardous . . 

. SEATTLE,WA . 

Applicability 

NA 

' ,' 

, .. ·.Rationale .. · 

. RCRA'c~rrective action requiremeriis ar~ not 
applicable because the facility is I\Ot a permitted 
or interim' status .TSD facility. · 
. . . . . 

' . 

. Applicable. 
• · _Substarices PoUutiori Contingency Plan . 

(NCP) (40 CFR:300) · . 

Toxic Subst~ces Co~tr'ol Act (TSCA) 
. (15 T,JSC 2601) . . ' 

· State 

Model T6xic; Control Ad 
.. (MJ'CA) (RCW 70.105D) . 

· ; • MTCA Regulation (WAC 173-340) 

Hazardous W~s\e.Management Act. 
, (HWMA) (RCW 70.105) 

Groundwater 

Fede'ral 

Safe Drinking Water Act (SOWA) 
(42 USC 300£) . . 

.. MCLs and MCLGs (40 CFR 141) 

Siaie. . . . 
Model Toxics Control Act 

. · (MTCA) (RCW 70.105D) 
MTCA Regulation (WAC 173-340) 

• Water Pollution Contiol·Act 
(RCW 90.48) · 

051')..9/97 J:\273\008\03I\CAP-TA85 

NA' 

A 

NA-

NA 

A 

No PCB contamination is known to be onsite .. 

: · Applicab.le, 

. HWMA correctiv·eaction requirements are not . 
applicable because the facility is not a: permitted 
or interim status TSD facility. · 

Groundwater is noi'c:urrent or potential future 
. drinking water source .. 

Applicable. 
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TABLES·· 

IDENTIFICATION AND EVALUATION OF.APPLICABLE LAWS AND REGULATIONS 
. UNION STATION PROJECT .• . . . . .. 

- SEATTLE, WA . . 

' ' 

Potential ARAR 

' '' ' ' : Groundwa/er QualityStandards 
·. . : (WAC 173-200) . , 

Comprehensive Envirorunentaf , . · 
Response, Compensation, and Liability 
Act (CERCLA) (42 USC 9605) 

Applicability Rationale . 

,NA' Not applicable todeam.tp actio~s approved by' 
Ecology under MTCA. . · . ··• . . ' . . 

A National Oil and Hazardous 
. Substances Pollution Contingency Plan . . 

. Applicable. 

(NCP) (40 CPR 300) . . 

, Surface Water· · 

Federal 

Clean Water Act (33 use 1251) 

Amblent Water Qctality Criteria 
(40 CFRl3p ' . ·. 

State 
' ' ' 

. Model Toxics Control Act 
(MTCA) (RCW 70.105D) 

MTCA Regulation (WAC 173-340) 
,. . . . . ' . 

Water Pollution Control Act 
. (RCW 90.48) ·. · 

''·.'Surface Water Quality Standards' 
<(WAC 173:201) . . · 

. Other 

National Historic Pres~rvation Act ' 
- . (16 USC 470) ' 

A 
NA'·= 

Applicable · 
· Not applicable 

' . . . 
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A Applicable. . 

.A Applicable., 

. :A Applicable .. 

A . Applicable, UriionStatiori building is.listed on . 
the National Register of Historic Sites as a · 
. "National Historic Landmark." 

'' 



TABLEG 
. CALCULATION OF PRESENT WORTH 

UNiON STATION GROUNDWATER MONITORING PROGRAM 
•, -• . 

· .Present Date . , hlan-97 
. Cost of Sampling Event . $ ,22,000.00 • . 

. Major Ion ·cost $ , 1,200,00 
Present Worth Factor . 5% 

· Present ,Cumulative 
Worth Value : Present Worth 

. Dates of Sampling Events 
Event 1a: · Mar-97 $21,822,92 

. Major.Ions 1 .. ' Mar-97. • $1,190.34 
Event 1b:,. ,Jun-97 ·. $21,549.64 . · 
·Event 1c: . sep-97 $21,279.77 · 

· Event 1d: . Dec-97 , 
., 

. $21,016.17 .. 
Event2a. Mar-98 · $20,758,68 

. Major Ions 2 . Mar-98 $1,132.29 
·event2b , · Jun-98 · $20,498. 72 : 

... Event2o Sep-98 $20,242.02 
Event2d · Deo-98 · $19,991.27 

·. Event 3a .. Mar-99 $19,746.33 " 
Major Ions 3 · Mar-99 $1,077.07 

' , 

$19,499,05 Event3b · Jun-99 
event 11 Jun-00 .. · $18,545.59 

Major Ions 4 · ,· Jun-00 $1,011.58 ', 
·. Event 12 JUn-01 $17,641.18 

, Major Ions 5 . Jun-01 $962.25 
Event 13 Jun-02 $16,780,86 

. Event 14 Jun:03 $15,962,50 
Event 15 . Jun-04 $15,.181.98 

·, Event 16 Jun-09 $11,822,32 
Event17 Jun-14 $9,206,13 
Event 18 Jun-19 $7,168,88 
Event 19 Jun-24 . $5,581.70 

' · Event20 • · · Jun-29 $4,346,51 
Event 21 Jun-34 $3,384.66 

· Event22 · Jun-39 $2,635.66· 
··, 

•. Event23 Jun'-44,. $2,052.13 
· Event24 · Jun-49 $1,598.01 

Event25 Jun-54 $1,244.38 

Event26. Jun-59 $969.01 
Event27 Jun-64 . $754.47 
Event28 Jun-69 $587.51 
Event29 Jun-74 $457.50 $347,699.04 

Ndte: For cost ~stimatl~n, groundwater ~onltorlng has been assumed through June 2074. 
Groundwater monitoring wm ·oontlnue, however, as long as residual hazardous substance 
con.centratlons on site exceed cleanup levels. 

. 
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TABLE7 ·· 

.. CALCULATION OF PRESENT WORTH 
, . 

. UNION STATION GROUNDWATER TREATMENT PLANT OPERATION 

: AND MONITORING PROGRAM . 

Present Date 
. Present Worth ·Factor 

. Dates of Events 
Jun-99 
Jun-00 

1-Jan-97 . 
.5% 

.' 

Cost of 
Event 

$79,251 
$79,251 

Present Total Present 
Worth Value Worth Value 

$70,242 $137,049 
$66,807 

· I: \unlonsla\UNION5.XLS 5/29/97 



·TABLES . 

. • UNION STATION CLEANUP ACTION PLAN COST ESTIMATE<•> 

Low Estimate High Estimate 

Institutional controls · · 

· ..• Monitoring ~eUs!bl .• 

.· _Constr~ction soH'rrianagement(c) 

Observation of soil/ groundwater during foundation construction· 

. Rep air/ rep lace off site wells 

Provision~ for extraction/ treatment system(d). 

.• Groundwater monitoring<~>_ 

Ecology oversight · 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

MOST LIKELY COST.DIRECTLY ATTRIBUTABLE TO REMEDIATION $ 
. . ', ., . . . 

. . . 

Treatment plant construction · .. $ 

Trea_tment pla~t operati_on<Q · $ 

ESTIMATED TOTAL COST I~ GROUNDWATER TREATMENT IS $ -. 
,·NECESSARY 

20,000 ~ $ 20,000 

80,000 - $ -80,000 

.· 120;000 - $ •. 200,000 

20,000 - $ 50;000 

1,000 - $ 5,000 

15,000 - $ · 30,000 

348,000 - $ 348,000 

50;000 - $ 100,000 

654,000 - $ . 833,000 

200,000 - $ 200,000 

137,000 - $. 
. ' 

. 137,000 . 

991,000 ~ $ 1,170,000 

Paving to prevent direct contact(gl $ _ 1,100,000 ~ $. 1,100,000 

. ESTIMATEDTOTALCOSTINCLUDINGPAVING . . . $· 2,091,000 - $ 2,270,00Q(hl 

. (a) . Cost assumes 1997 ~ons~uctlon start date. . 
(b) Includes installation of three new wells, decommissioning of six wells, and associated engineering. 

· (c) · · Estimated at $40/yd3 for 3,000 to 5,000 yd3 at excavated soil. . · . · 
(d) Includes piping between wells HC-101, HC-102, HC-103, MW-105, and MW-106 and planned 

·• installation of electrical conductors, hoses, and piping. . . . 
(e) · Represents present worth of quarterly, annual, and every 5 years groundwater monitoring described in 

theCAP. . . . -. .-· . . ·_ _ 
. (f) · Represents present worth of 2 yeai:s of treatment plan operation at $79,250/year. · 

(g) Represents average of $5.50 / ff for 200,200 ft2 of pavement. · 
(h) Cost could increase by $1,550,000 in the unlikely event that 5,000 yd3 of excavated soil must be 

managed as hazardous waste. · 

. 05/29/'1'/ J:\273\008\031\CAP-TAB.8 





APPENDIX A 

GROUNDWATER MONITORING 

GROUNDWATER SAMPLING AND ANALYSIS 

MONITORING SCHEDULE 

· .· The monitoring schedule begins within 3 months of the effective date of the Consent Decree .. . . . . . . . . . . . . - - . 
The m~nitoring schedule is described in Table 3 of the text of this deanup action plan. Monitoring 

· wells to be included in this sampling are upgradient wells B-4 and B-6, and downgradient wells 

HC-101,HC-102;HC-103, MW-104, MW-105, MW-106 and MW-107. These wells or, if necessary,· 
• ' • ' ' < 

.· replacement wells ·in similar locations will be maintained in good condition as long -as· the 

monitoring program continues .. Procedures for measuring water levels and collecting groundwater · · 

. sample~ for chemic~! analysis are outlined in subsequent sections . 

.' Groundwater samples will be collected from all monitoring wells and each sample will be ... · 
. . 

ana~yzed for the constituen_ts of environmental concern identified in the following section. The ·. 

analytical results will be used to supplement data generated during previous inves.tigations of the 

site . 

• WATER LEVEL MEASUREMENTS 
. . ' ' 

Water level will also be measured in all the monitoring wells at the site prior to colle~tion 
' . . . . . 

· of groundwater samples to evaluate seasonal water level changes and provide a basis to estimate 

. the directi~n of groundwater flow. The w~lls will also be inspected for .damage, security, and 

needed repairs for the surface completions. All water levels will be measured using an electronic 

water level indic~to_r or steel tape .and will be recorded to the nearest 0.01 ft.: Measurements will 

pe taken fr~m a marked survey point at the top of each PVC well casing, or, if no mark is presei{t, 

from th~ highest p'oint ~f the PVC casing. . . 

. :water levels will be used to prepare elevation contours of the groundwater surface in the 

shallow fill. The elevation contours will be used to estimate the horizontal groundwater flow 
,' ' . ' 

direction and hydraulic gradient in the shallow zone. 

. . 
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. GROUNDWATER SAMPLE COLLECTION AND ANALYSIS 

· Prior to well purging and sampling, groundwater level measurements will be taken from 

wells that are to be sampled as .described above. Each moniioring well will be purged at a low rate 

using a peri~taltic.pump with dedicated tubing, disposable bailer, ~entrifugal purge pump, or· 

sampling pump .prior to sampling. Purging will continue untn'at least three well volumes have 

· be~n re.ll'!oved or untii ,well is purged dry. If the well is purged dry, ~urging wiil be consid~red 

complete and sampling, as appropriate, will ~011\mence as soon as suffi~ient :olume is avaHable to 

sample. Groundwater generated during well purging may oe discharged to the ground surface, 

. or foliowing surface paving may be discharged into storm. drains or may be contained for later 

. discharge. Wat~r purged from ariy well previously found to b~ out of ~otnpliance with cleanup . . . 

· levels shall be colle~ted in 55-gailon drums and stored pend~g laboratory analysis. Water from · 
' . . . . . ' 

such wells shall be collected in 55-gallori drums and disposed of properly so long as the well 
' . •' . . -. ' . . .. 

. · remains out of compliance. If purge water is contained, it, will be disposed as described in: the 

section on residuals manageinent. 

Samples·wm be collected in the appropriate container, as specified in Table A-1, following 

purging. Sample cqntainers will be filled directly from the outlet of the sampling device, except that 
. . . 
samples ·for metals will first .b.e passed through a 40 µm filter. Samples will be preserved as· 

specified in Table A-1 .. 

Field.parameters, including pH, specific conductance, and temperature will be recorded in 
. . ' . ', . . 

replicate prior to collection of groundwater samples for chemical analysis. Field instrument 

calib~ation and maintenance will be in accorda~ce with manufacturer's instructions and the QA/QC 

requirements identified. later· in this appendix, and will ·be noted in the field logbook. 

Decontamination procedures for sampling and ·field equipment 'are de~cribed in. the following 

sections. 

, . . , All groundwater sathples wiU be analyzed for priorfty p~llutant metals (dissolved),. TPH, 

SVOC, VOC·, ;p~cific conductance, cyanide, total dissol;ed solids (1'_DS), total suspended solids.· 

(TSS), and teinp~rature .. Major ion analysis will be conducted periodically, on a schedule to be 

determined, but .not mo;e than 5 times during the Hfe of the monitciring program. Analytical . , . ' . ' 

methods and practical quantitation limits are listed on Table A-4_- Sample analysis, handling, 
. . - - . . . . . 

j:,rese~ation, method detection limits, chain-of-custody, and other QA/QC criteria and objectives 

. are described in the QA section of this appendix. · 
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EVALUATION OF CHEMICAL RESULTS 

Groundwater ~nalytical results wiUbe validated for quality assurance puq; oses. As data 

. become available; tinie series plots will be prepared to all<:>w· visual evaluation of ariy data trends. 
. . ' . 

. Statistical information,including mean, standard.deviation, upper 95 perce~t confidence level of 

.. the mean, and median values will be developed once sufficient data are available and will be 
.- ' . . ' 

presented '\\'ith tabulated data. Gr,oundwater analytical data will be compared to respectivedea~up , 
- . ' ·. ' . 

. : levels. Evaluation of these data will provide a basis for det~rmining th,e duration of monitoring .. 

. Ifgroundwat~r arialytical results indicate the presence of DNAPL, additional wells to evaluate the 
. . '. - . . .. ·, ' ' .. - . . 

·, extent of contamination will be con:sidered. 

EVALUATION OF MONITORING DURATION 

, MONITORING APPROACH 

· A phased mocitoring approach is planned as described in section 3.1.3 ·and sho~n: in Table 3 
of th~ text of this deanup action plan. 

EXCEJiDANCE OF CLEANUP LEVELS 

This section describes the procedures that will be used to evaluate exceedance of cleanup 

· levels and to· trigger any of the steps identified in the cleanup actio~ plan (Table 3). An exceedance 

is defined as a confirmed exceedance of the cleanup level for any constituent, as determined using - . ' . . . 

. an applicable statistical method. Data analysis and evaluation procedures used to demonstrate and 
, . , 

confirm compliance in accordan~e with chapter 173-340 WAC, including a description of statistical 

· methods to ,be employed, ar~ _specified 'in Ecology Publication 92-54 .(August 1992), Statisticai 

, Guidance for EcologtJ Site Managers. These proced1;1res inay _be utilized to demo;strate compliance. 

Alternate statistical methods inay be proposed for Ec9logy evaluation and approval. If alternate ... 

' statistic~! methods are proposed, su~h methods shall be demonstrated to have.comparable power 
. . . . . 

· to those described in Publication ,92-54. Basic st~tistical parameters such as mean, median,. and 

· .possibly tolerance limits will be developed for comparison of upgradient and doWngradient results . 
·., ' - . . ·. . 

and as an indication of the range of data .. Applicable cleanup levels will be used in conjunction . ' . . . ' 

· with statistical information to evaluate monitoring exceedances. An exceedance will trigger 
. . . . . 
application of the steps shown in Table 3 .. 

. . ' . 
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SAMPLE DOCUMENTATiON, HANDLING, AND CUSTODY 
. . . . ' . 

·. A sample collection form (Form A-1) will be completed at the time each gr~mndwater sample . ; .. , ' . - . 

is colle~ted to document the sample. Sample container labels, which will b~ completed and affixed 

. to each groundwater sample container, win identify the sample munber/l~cation, the date and ti~e . 

. of collection, sampling personnel, and the project name; In addition, each sample container will lie · 
. . . ' . ' ' . 

labeled and recorded on: a chain-of-custody record (Fprm A-2). 'The chain,of-custody record will 
. . . . ' ,· 

follow the sample from colle~tion through transfer, analysis, and disposal. This procedure is . . . ' . . ' 

designed to,maintain the integrity of the sample, as well as to properly account for the sampl~ at 

.· ail S!ages through disposal. 

. Samples submitted to the analytical laboratories will be coliected.in the appropriate sample 
1 • - • ' • ; • • • • 

·containers and pi-eserved as specified in Table A-1. New, cleaned sample containers will be 

provided by the analytical laboratory: Samples will b~ placed ~n double-bagged ice. At the ~nd .. 

of each day, samples will be inventoried and the coolers will be sealed with tape ~nd, if appropriate; . 

a custody seal (Form A-3), and labeled for transport. Samples will be transported to the laboratory 

·within 24 hours after collection. 

When transferring samples, the individuals relinquishing and receiving the samples will . · · 

sign and date the chain-of-custody record. The chain-of-custody record will accompany each . 

shipment. Custody seals are not deemed necessary when the samples are in continuous possession. 

of technical or laboratory personnei. Custody seals will be used for samples. that a~e shipped via 

courier service! in which case the method of shipment, courier name, ;nd othe~ pertinent shipping 

information will be entered on the chain-of-custody record. 
' . . ' , 

Additional· discussion of procedures for sample documentation, handling, a~d custody are 

included in the QA se9tion of tllis appendix., · 

EQUIPMENT DECONTAMINATION PROCEDURES 

SAMPLIN~ EQUIPMENT 

. ·. Groundwater sampling equipment will be decontaminated to minimize the possibility of 
' , ,• ,. \ •.. • • f • 

cross-contami~ati~g samples and/ or monitoring wells .. Decontamination proced~res will vary, 

depending ·on the levei o_f ccirit~~ination observed during the vario~s s~mpling activities. For · 

sampling equipment used 'in media' where contamination is 'not obse~ed during the sampling 
' .. . 

process, decontamination will consist of the following procedures: 
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• · Remove gross contamination fro~ the equipment by brushing and then rinsing ~ith tap 
water · · 

• Wash with Alconox laboratory detergent and tap water solution . . . . .. •. 

• .•. Rinse with tap water 

• Rinse with deionized water 
. . . 

• · Rep~at entire procedure or any parts of the procedure ~s necessary .. '• ' . . 

• Steam cleaning may be used in place of detergent s~lutions where.appropriate .. 

F~r sampling equipment used in media where contamination is obse~ed, the following .. 

_decontamination p~ocedures will be followed: 

. • Remove gross contamination from the e_quipment by brushing and then rin;ing with tap . 
• . water 

• Rinse with hexane 

• Rinse with methanol 

• · · Was_h with Alconox and tap water solution 

• · · Rinse with tap water 

• Rinse with deionized water 

• Repeat entire proced~re or any parts of the p~ocedure as necessary 

• .Steam deaning may be used in place of detergent solutions where appropriate. 

RESIDUALS MANAGEMENT 

Residual liquids may includewater purged from wells during development a~d sampling,. 

if it is not discharged to the ground surface or to storm drains, and waste dec6ntamin~tion liquids. 

Resid~al liquids will be collected into 55-galfon drums and stored on palle~ in a designated secured 

. area onsite pending laboratory analysis. Decontamination fluids containing methanol and hexane 
. .· . . ' 

will be.stored separately. 

• The appropriate disposal method for residual mater_ials willbe determined based on the 

. laboratory results for samples collected, provided the analytical results adequately characterize the 
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. residual for dispos~l. If adequate data are not available as a result ·of site characterization analyti~al 

dataiindividual drums will be analyzed for appropriate constituents n~eded for waste disposal. 

Purge water will bedischa~ged to the sanitary se~er ifc6nstituent levels do not exceed 

. METRO discharge limits or dangerous waste criteria. METRO will be contacted to . confirm 

discha~ge permit requirements. Purge water that exceeds METRO discharge permit levels or . 

dangerous ~aste ·criteria; and decontamination fluids that contain methanol and hexane will be 

submitted to a lic~nsed,facility for treatment and disp~sal .. 

HEALTH AND SAFETY MONITORING.·· 

· · The health and safety plan identifies modified level D as the appropriate protection level. 

Accordingly, no respiratory protection is identified. In the event that strong organic odor.s are 

observed, monitoring will be conducted using a photoionization d~tector (PID). 
. . ' . . ' ' . 

To check for ambient concentrations or'organic vapors, the probe nozzle will be placed at 

the breathing zone (5 to 6 ft above ground surface) within the work area. Qui~k field checks of 

analyzer operation can be conducted using a magic marker. When the instrument probe is. placed 
. ( 

next to the marker tip or within the marker cap, a reading of 5 to 10 ppm .should be obtained. 

Theproject health and safety plan should be referred to for .a more complete discussion of 

health and safety prnceciu~es, and PID operation procedures: . . 

. QUALITY ASSURANCE 

Th.ts section identifies the quality assurance/quality con.trol (QA/QC) requirements and 
- ' . ' ' 

analytical methods applicable to suppiemental monit~ring activities. The QA/QC requirements 

were develcipedbased on the procedures and methods established by Ectilogy and the. U.S. 
I • • • • ' • • ' • • 

Environmental Protection Agency (EPA) for remedial investigations and treatability studies under 
' ' . . 

MTCA and the Comprehensive Environmental Response, Compensation. and Liability Acf. 
. . . . ' ' . . . . 

(CERCLA).·· 

Ground water sampling and analysis .will be conducted during supplemental monitoring. 

. . 

PROJECT QA ORGANIZATION AND RESPONSIBILITIES· 

· A project QA organization, including individuals with QA responsibility and. lines of QA 

. · authorlty, will be developed. Specific project QA responsibilities are listed in T~ble A-2. Laboratory 

analysis.w:ill be.performed by a laboratory with appropriate Ecology certification. 
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PROJECT QUALITY ASSURANCE 

Quality Assurance Goals 

T):\~ overall goal of the p~oject QApro~a~ is to p~ovideare~sonable 1egree of confidence 

· in projec,t data and results through the establishmeritof a system of quality and performartce checks. 

. . on data colle~tion, analysis, and reporting activities, as well as to provide for appropriate and timely 

. .. corrective action to a~hieve co~plia'nce with established performance arid q~ality criteria. 
~ - - " . . ·, ' ' . , ' . . . . . - ' . . ' .-· ' . . 

Subsequent sections of this plari pres·en:t the general procedures and methods for sampling and 

• sa~pie handling; sample custody, analytical procedures, internal quality co~tr~l, and data 
. ' . ' ' . . 

· assessment. 

Data Quality Objectives 

.. Res~lts from the sampling activities will be used to iclentify the ·constituents of conce~n at 
. . ·' . . . ' 

· the site and to compare with cleanup l~vels established for the site. Therefore, the objectives for : . : ' . . . . . 

sample result~ are tobe precise, accurate, representative, complete, and comparable, as summarized 

· in Table A-3. Data.review for quality assurance and validation purposes will be in ~ccorda~ce with·. 

· appropriate EPA and Ecology guidance, and consistent with the approach used in the focused 

RI/FS (Landau Associates and Hart Crowser 1996). 

SAMPLING PROCEDURES 

Sample Collection and Handling 

Samplh1g procedures and sampling locations for the groundwater investigations are 

identified in ·the groundwater monitoring and sample documentation sections of this appendix, 
' . ' 

respectively. : 

Sample containers and pre~ervatives and holding times will be appropriate for the type of 

sample collected and.the a~alytical me;hod to be used. Maximum sample holding ;im~s will. be 

strictly adhered to; Sample containers, preservatives, and holding times for each analyses are 

prese~ted in Table A~L. Each, sample will be documented, labeled, and identified as noted in the•. 
. . . . ,' ' 

· section on grouridwater samples. 

Sampling equipment will be properly decontaminated prior to collection of each sample to 

·avoid cross contamination between samples. Decontaminated sampling equipment will be handled 

in a manrier that minimizes contact with potentially contaminated surfaces. Specific procedures for 
. ' . . . ' ' 
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sampling equipment decoritaminatioh associated with groundwater sampling are prese~ted in the · 
. . . ' ' . 

equipment d~contamination section of this appendix. 

Sample Packaging and Shipping 
• r . -

· The transportation and handling of sampies will be accomplished in a.manner .that not only 
. ' .· ' . . . . ·. .· . . ' . . ' 

· protects the integrity of the sample, but also prevents any detrimental effects due to the possible 

haza~dous' nature of samples. R~gulatioris 'for ~ackaging, ~ar~g, iabeling, and' shipping 
. ' .. ' . 

hazardous materials are promulgated by the u:s. Depar~ent of Transport~tion (DOT) in the Code 

of Federal Regulatio~s (CPR), 49,CFR 171 through 177. 

S~mples will be placed on sealed, double-bagged ice in cooler; following collection. At the 

end of each day, samples sent to the' analytical laboratory will be inventoried. A picnic cooler will 
• • < ~ 

be used as a shipping container. In preparation for shipping samples, the drain plug will be taped 

shut, and a plastic bag will be used as a liner f~r the c~oler .. · When appropriate, approximately 

· 1 inch of packing material ~ill b.e placed in the bottom of the liner. 

The sample bottles will be placed in the lined cooler containing ice. Samples will be 
' . . . ' 

~areftilly packaged using sufficient packing material to avoid breakage or cross contamination, and 

will be shipped to the offsite analytical laboratory at proper temperatures (4°C); The liner bag will 
', 

be taped shut and the paperwork accompanying the samples to the laboratory will be placed inside 
. . ' . 

a separate plastic bag and taped inside the cooler lid. 

The cooler will be taped shut with strapping tape. Custody seals will be placed on the cooler 

(see For,m A-3), The cooler will either be shipped to the laboratory by an ~vernight carrier or 

commercial transport{bus), or transported by private vehicle . 

. . SAMPLE CUSTODY AND DOCUMENTATION 

Sample Custody 

The primary objective of sample custody is to create an accurate, written record that can be 

· . used to trace th~ possession and handli\'lg of samples so that their quality. a~d integrity can be 

maintained from collection until co~pletion of aU required analyses. A;dequate sample custody will 

be achieved· by. inearis of approved field and laboratory documentation. Such documentation . 

includ.es the chain-of-custody record which is initially completed by the sampler and is, thereafter, 

. signed by those individuals wh& accept custody of th~ sample. An example chain-of-custody record 

is shown on Form A~2. A sample will be considered to.be in custody if it is: 
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• In someone's physical possession 

• fu.someone's-view · 

• Locked up or secured in a locked container or othei:wise sealed so .that tampering will 
be· evident. · · 

· • · Kept in a secured area, restricted to authorized personnel only. · 
, - . . . ' . '• . ' 

Sa~ple control and chain'.of-custody in the field and during transport to the.laboratory will 
. . , . . . 

· be conducte·d in general conformance with the pro~edures described below and in S~ction 4 of A 

• Compendium of Superfund Field Operations Metho~s (EPA 1987). " 

Field Custody I'rocedures . 

The .follo~ing field custody p~ocedures will be followed:. 

, • · • As few persons as possible will handle samples 

• . Sample bottles will be purchased directly from the manufacturer or obtained new' or : 
precleaned from the laboratory performing the analyses · 

l 

• The sample collector will be personally responsible for the completion of the chain-of­
custody record and the care and custody of collected samples until they are transferred . 
.to.another person, or dispatched properly under chain'.of~custody rules · 

• The site field coordinator will oversee implementation of the field custody procedures 
during the fieldwork and in the event of noncompliance; will determineif corrective • 
actio_n is required. · 

. Sample Shipment Custody Procedures 

._ The following custody sample shipme~t procedures will be followed: . 

• The coolers in which the samples are ;hipped · will be accompanied by the 
· chain-of-custody.record identifying their contents. The 'original record and laboratory 
copy wHI accompany the shipment (sealed inside· the ship'ping container). The other 
copy 'l;Vill be distributed as appropriate to the QAO or QA task leader. 

• Shipping containers· will be sealed with custody seals for shipment to the laboratory; The 
method of shipment, name of courier, and other pertinent information will be entered. 
in the "Remarks" section of the chain-of-custody record and traffic report. 

• . If sent by mail, the package will be registered with return receipt requested. If sent by 
• common, carrier, a bill of lading will be used. Freight bills, postal services receipts, and 
bills of lading will be retained as part of_ the permanent documentation, 
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., ' 

Transfer of Custody 

· · The sample collector .will sign the form in ·the first signature space. When ·samples are 
' ' . . 

. tra~ferred, the individuals relinquishing and receiving th.e samples will sign the ·chain-of,custody 

record anddocument the da.te and ti~e of transfer. Th~ only exception to this is the shipment of 

samples via coiriniercial carders: Because sample containers are seal~d with the chain~of-c~stody 

. record inside pri~r to d~livery tci the carrier, the custod~ signature will be that of the individ~al 

taking possession of the sampl~s from the ~arrie~ at its final destination.. Each person takihg 
' . ' . : . . 

custody will observe whether the shipping container is correctly sealed and in_ the saine condition· 

as noted by the previous custodian; de~iations will be noted on the appropriate section of the chain­

of-custody record. 

Project documentation of sample custody will be verined by the QAO during regular review 
. . . . . . 

·of the data validation package. ·. . . 

Labo~atory Custody Proce_dure; · 

A designated sample custodian at the laboratory will accept custody of the shipped samples, 

verify the integrity ofthe custody seals, and certify that the sample identification numbers match 

those on the chain-of-custody record. 'The custodian will. then enter sample identification number 

data into a bound logbook, which is arranged by a proj~ct code and station ri~mber. If containers 

arrive with broken custody seals, the laboratory will note this on the chain-~f-custody record and 

will immediately notify the QA _task leader. The laboratory wili maintain sample· security and , 
,•: ' . . .. . ' _, 

custody as appropriate and as outlined in its quality assurance project plan (QAPP). ' 
-. . ·' 

Documentation 

.Doc_umentation necessary'to meet the QA objectives for this project includes the following: 

• ,Field ~otebooks (logbooks), i~ which general field observations and activities _are 
recorded· · · · 

'\ 

• Field sampling forms specific to sampling, chain-of-custody, etc. 

• Sample containerlabels 

·. • Photographs (optional), · 

General methods for this documentation are outlined beiow. Forms A-4, A-5, and A~6 are examples 

of related documentation forms.' 
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If an erro~ is made on a document; co~e~tions will be made by drawing a single line through 
. . . . 

the error and entering the correct information. The erroneous information will not be. obliterated .. 
. ' . . ' . ' 

Corrections will be initialed and dated, and, if necessary, a footnote explaining the correction will 
be· i~cluded .. Errors y,rill be c~rrected by \he person ~ho made the entry, whenever p;a~tical. . 

· All doc~entation and Other project records will be safeguarded to prevent loss, dam~ge, · 

,' or alteration. 

' ' 

' 'Daily field ddcumenfation is necessary to provide sufficient dataand observations to enable · . 
' ' ' 

' participants to reconstruct events. that occurred duri:r{g the project and to refresh the memory of the . . . . ,,·. . 

, field personnel if called upon· to. give testimony dµring legal proceedings. Daily field notes · 
. . . • . .t· • • I • 

· pertinent to the individual field .tasks will. be recorded in a bound waterproof field notebook 

containing consecutively numbered pages. Corrections will be made according to the procedures 
,. . . . . 

. given above. Information documented on field sampling forms need not be repeated in the .field· 

• notebook. However, reference must then be made in the field notebook to the field forms. 

Field Sampling Forms 

Task-specific field sampling forms (e.g., chain-of-custody record, sample collection for·m;· 

· etc.) will be us~d to document sampling activities. Use of sampling forms aid in achieving complete 

data for field sampling activities. 

Sample Container Lab.els and Identification Format 

Sample container labels will be fiHed out using waaterproof ink and will be firmly affixed to 

the·sample·containers. Sa~ples ":ill be numberedln a m.anner that identifies the Union Station 

project, the sample location (e.g., monitoring well HC-103), and the date. 

· The sample container label will contain the following information: · 

• Sample number 

· • Date and time of collection 

• Name of sampler(s) 

• Anaiysis required 

• . ·Preservation (if applicable). 
'' ' 
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'·. 

Field QC samples will be coded as individual ·samples, and identified in the field notes and on . . \ . . . . : ., ' . 

· sampie coilecti~~- forms. 

Photographs 

Photographs (optional) may lie taken in the field to document sampling locations and 

. co~ditions. When taken, photographs will be recorded on the photograph documentation form (see 

Form A-4) and/~r in field logbook;, _The final print will be dated, initi~led, and entered into _the 

project file with a brief description of photograph location and ptlrpose. 

PREVENTIVE MAINTENANCE/CALIBRATION PROCEDURES 

·Laboratory and field instruments will be properly operated, calibratecl., ;nd maintained by . 
• • t . ' • . , 

qualified personnel according to the manufacturer's guideHnes and recommendations, as well as , 

criteria iet forth in the applicable analytical methodology refere~ce. D_ocumentation of routine and 

special preventive maintenance and calibration information .;.,,m b~ m~intained in the appropriate 

field or laboratory logbook or reference file, and will be available upon request. Each maintenance 

and calibration logbook entry will include the date and initials of the individual performing the 
'. ' . 

activity. Specific laboratory preventive maintenance and calibration procedures and schedules are 

outlined in the laboratory QAPPs. 

Field Instruments 

Periodic schedules for preventive maint~nance cif fieid instruments, 1richiding equipment . 

testing, parts replacement, and general cleaning will be followed according to the manufacturer's. 

instructions. 

Field equipment perfor~ance will be evaluated agahlst check ;tandards .and calibration 

bl~nks, as appropriat~, for each parameter prior to use o~ each day that the equipm~~t is used. 
. . - ' . . , . . 

. Field instruments used during supplemental monitoring site activities wm' include pH and 

conductivity /tempe~attire· meters for groundwater sampli~g ev~nts and·PiD instrument available· • 
. '. •·, . . . . . . . ·. 

for _health and safety. •'· 
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- - ··' 
. L~boratory I;,.st~m~;,.ts 

The analyticai labo~atory project manager has ultitriate responsibility for maintaining · 
. . . . ' , . , . . ' ' -

laborntory ihstrurnen\s in good working order, including responsibilities for ro~tine maintenance · . . ' . . . . . . . ' . . 

and calibration .. and the training of personnel in maintenance · arid c;libration procedu;es . 

. Laboratory . instruments· win be . p;op~rly calib;ated · with appropriate . check st~ndards and·. 

· calibration blanks for each parameter prior to commencing actu~l analysis i:m each analysis to be 

' performed, Instrument performance· check standards, ~here required, and cali~ration blank res.ults . 

' will b~ reco;d~d in a' labor~tory logbook dedlcated to each instrumen~. At a 'minimum, the 
. ' ' - .. '' . ' ' . ,: . 

· preventive maintenari~e schedules contained in the El;'A methods. and in the equipment 

manufacturer's instructio~s win befonowecl. 

· · Laborat~ry calibration p~ocedures and schedules.will be as described in the laboratory's 

QAPPs and will be iivailable for review by E·cology. · 

ANALYTICAL PROCEDURES 

Analytical procedures for the analysis of groundwater samples will include total suspended 

solids, totai dissolved solids, dissolved metals; cyani<le, VOC, SVOC, TPH, specific conductance, 

temperature, and pH. · 1:-'fajor ion analyses will also be conducted at a schedule to be determined 

but not to exceed 5 times during the life of the monitoring program, 

, Specific ~ethods to be 'used fo; each analysis are listed in Table.A-4 and !Ire referenced from 

SW 846 (EPA 1992) unless otherwise noted, Comparable analytical methods. may be ·substituted 
- ' . - . ' . , ·. 

upon approval by Ecology, If revised total petroleum hydrocarbon analytical methods are adopted 

_by Ecology, their use may be substituted for the listed methods,. · Laboratory chemical analyses will 

be conducted· by a laboratory certified by Ecology and qualified to perform the analyses using 

st~ndard, documented labo~atory ru:i'alytical procedures. · 

. . Requi;ed anaiysis· methods and practical quantitation limits may be. revised by Ecology 

during thefrperiodic review of the site in accordam:e with WAC 173-340-707. The limits listed are 

goals only, because instances may aris.e where high sample concentrations, nonhomogeneity of · 

.· samples, or matrix interferences preclude achieving the desired detection limits and associated QC 

criteria, In such instances, the laboratory will repbrt the reascin(s) for deviations or noncomplian~e 

:with QC criteria, 
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·. DATA REIJUCTION, VALIDATION, AND REPORTING .. ·· . 

. · . Analytical reports from the laborat~ry for this project will be accompanied by sufficient · 
• • ' • • r • 

backup data and QC results to ~nable reviewers to determine the quality of the.data. The QAO (or· 
. . ' . . . . 

designee) will also prepare a laboratory data validation report: If significant no~conformities are• 

found, additional laboratory data will be evaluated by the QAO. . 

. Analytic~! data foi the specific tasks will be reported in th~ ~its spe~ified by the detection 

limit goals.listed hi. Ecology (1995): The offsite analyt!cal laboratodes ~ili provide deliverables that 

will include .the following: 

• · Case ·narrative, including adherence to prescribed protoc~ls, ncfa~onformity events, 
corrective measures, and/ or data deficiencies · 

· • Sample analytical results 

• Surrogate recoveries _ . . . 
• · Matrix spike/matrix spike duplicate results 

• ·. Blank spike/blank spike duplicate results 

• . Laboratory duplicates 

• Blank results 

• Sample custody (including signed, original chain-of-custody records) . . . 

• Analytical responsibility. 

A limited data validation will be performed on all sample data collected as part of 

monitoring activities .. Validation will be performed on data included in the laboratory data package 

according to portions .of the EPA Functional Guidelines and will incl~de. evaluations of the . 
' . ·. . . . . . . . 
following: 

• · Chain~of-cus\ody records. 
i .: 

• . Holding Hmes. 

• Field blanks 

• ·: Laboratory method blanks . . . . . 

• Surrogate recoveries . 
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• . Laboratory matrix spikes and matrix spike duplicates 

• . Blank spikes and blank spike duplicates 

• Laboratory duplicates · · 

• 'Fi~ld duplicates 
' ~ ' . 

• · ·. Detection limits/reporting limit; 

• ; Audit/~orre~tive action records 

• . Completeness 

· · • .Overall assessment of data Quality, 

The . an~lytical, laboi:atory will archive initial and continuing calibration data, · 

. chromatograms, and quantitation reports, in addition to those deliverables· listed above, in case· 
. .. . . ' ,' ·' . 

. · further validation of analytical data becomes necessary, 

, : In the ·even_t that a .portion of the data is outside the limits specified in EPA Functional 

Guidelines, or sample collection· and/ or docume_ntation pi:actic'es are defici~rit, corrective action(s) · 
. . . , . ' . . ' : . ' ' . 

will be initiated, Corrective action will be determined by the QA task leader and QAO in 

~onsultation with the projec't manager: Data qualification arising from data validation activities will 
, , , 

be described in the data validation report, rather than in individual correction action reports, 

INTERNAL QUALITY CONTROL 

. Internal quality control will consist of samples collected :and/ or m~asurements performed 

in the field and laboratory, The quality control samples are used to evaluate data precision, 

accuracy, representativeness, completeness, and comparability of the analytical results for this· 
. ' . 

. project. Analyticalmethods specify routine procedures required to evaluate whether data are 

_within proper QC Hmits, Additiona_l inte~al QC includes collection ~nd analysis ofa numbe; of. 

field and laboratory QC samples, which are described in the following subsections, · · 

For the purposes of QC sample frequency, a sa~piing round yields a set of samples of 

similar matrix, collected within a 14 (calendar) day interval. 
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• Jlield/Laboratory QC Samples. 

Blind Fielq Duplicate 
. ' 

· The.blind field duplicate fo~ groundwater sa~pies will consist of a split sample collected 

at a single sample location. Duplicate groundwater samples will be collected by alternately filling .• 

sampl~ containers for 'the original sample and the corresponding duplicate sample for every sa~ple : 

.. container filled to decrease ~ariability between duplicates. Blind field duplicates will b~ collected · .. 

at a· freq~~~cy of 1 per 20 sa~ples, not ~eluding QC sa~ples; but not less than l.d;plicate per 
. . ' . 

·. sampling roun~peimati:ix. 

Field Trip Blank . 

Field trip blanks will be analyzed for volatile organics, and will consist of'deionized distilled 
- . ' . ' . 

· water pa;sed through actlyated·carbon (prepared by the analytical laboratory), .and sealed in a· 
. . . . . ·. . 

sam:ple container.' The trip blank will be transported to and from the field'. then returned to the .. ·· . . ' . 

. laboratory unopened for analysis. One trip blank per cooler containing samples for V!=)latlle organic 

arialysis will be evaluated to determine possible sample contamination .di.Iring transport and 

storage. 

Laboratory Matrix Spike 

For each sample matrix, a minimum of 1 laboratory matrix spike per 20 samples, not . . . . . . ' 

including QC samples, or 1 matrix spike sample per sampling round, if fewer than 20 samples are 

obtained, .will b~ .anaiyzed for metals, VOC, SVOC, and TPH. These. analyses will be performed to 

provide: information on accuracy and to verify that extraction and concentration levels are 

acceptable. The laboratory spikes will follow Ecology and EPA guidance for m~trix and blank 
·- ·, ' . - . . . 

spi.kes. 

Laboratory Matrix Spike Duplicate 

'.: For Eiach sainple matrix, a minimum of 1 laboratory matrix spike duplicate per 20 samples, 

. 'not inci~ding QC samples, or 1 matrix spike sample'p~r s~mpling 'round, if fewe~than20 samples · 

. . are obtained, wni be.analyzed for metals, VOC, SVOC, and TPH. These analyses will be performe1 . 

to provide information on the precision of chemical analyses. The laboratory spikes wiUfollow EPA . . . ' . . ' 

. guidance for matrix and blank spike duplicates. 
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Lab()ratory Duplicates . . 
. . For each sample matrix, a niliilirmm of I laboratory duplicate pe;H) samples, ~ot incl~ding . . . . . . 

· QC samples, oil duplicate sample per sampling round, if fewer than io samples a~e obtained, will 
' .. '.'' ' . ' ·.· . '. . . ''' . \ ·-. . . .. . '. " ' . . . . . 

· 'be analyzed for VOC, SVOC, cyanide, TPH,inorganic conventionals, and metals in groundwater. 

A ·minimu~ of 1 laboratory triplicate per 20 samples,not includ~~ QC sample, or 1 triplicate 

·• sample per sampling round of few~r than 20 samples are obtained,will be analyzed for TOC. Toes~ 

analyses will be performed to provide. information· on the precision of chemical analyses. The 

iaboratory duplicat~ wHI follm,~ Ecology and EPA guidahce for the meth6d. · 

I .. 

Labdratory Method Blanks 

A minimum of I laboratory method blank will be analyzed· for all chemical. parameters per 

· 20 samples, orie e'irery 12 h_ours, or 1 per batch of samples analyzed (if £.ewer than 20 samples are 

analyzed) ·to assess possible laboratory conta·mination .. Dilution water will be used whenevet 

possible. Method 
0

blanks wiil co~tain all reagents used for analysis. · 

CORRECTIVE.ACTIONS 

Corrective action; will be needed for two categories of nonconformanc~: 

• ·. Deviations· from the methods or QA requirem~nts 

• Equipment or analytical malfunctions. 

Corrective action procedure.s to be implemented base_d on detection of unacceptable data 

are developed on a case-by-case basis.··such actions may _include one or more of the' following: 

• · Altering procedure_s in the field . 
. . . . . _· . . 

• . Using a'different batch of sainple containers 

• Performing an·audit of field or laboratory procedures 

• Reanalyzing samples (if holding times allow 

• Resampling and analyzing 

• Evaluating sampling and analytical procedures to determine possible causes_ of the 
discrepancies · · 
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. .. , . 

• Accepting the data with no action, acknowledging the level of uncertainty 
- ' ' 

• . Rejecting the data as unusable .. 

During field operations and sampling procedures, the field personnel will be responsible . . .. 

. for conducting and reporting required corrective action; ari example corrective action r~port is 

· provided as Form '.A-5. A des~ription ofany such action taken will be e~tered in the daily fi~ld 

· notebook. If field conditions are s~ch that conformance .with the QA/QC requirements identified: · 
. . . ' . . . 

in_ this plan· is not possible, the project manager and/ or QA task leader will be consulted 
. . . . - ' . 

immediately. The QA _task leader will consult with the QAO, who may auth~rize changes or 

exceptions to the QA/QC procedures as necessary and appropriate. If significant modifications.are 
. . . '' ' . . . . , ' 

, required.for procedures specified in this plan, and time or field circumstances do not allow for prior 

~otific~tion to the project manager or the QA task leader, a Sampling_Procedure Alter~tion Checklist 

will be filed with the QA task leader by field personnel as soon as possible; an example of the· 

. checklist is provided as Form A-6. 

During laboratory analysis, the Laboratory QAO will be resp:onsible for taking required 

corrective actions in response to equipment malfunctions. If an ~nalysis does not meet data quality· 
. . ~ 

goals outlined in this plan, corrective action will follow the guidelines in the Ecology or EPA 

analytical methods noted herein, and the EPA guidelines for data validation for organics· analyses. 

At a minimum, the Laboratory QAO will be responsible for monitoring the following: ' 
. . - . . . ' 

• C_alibration check compounds must be within performance criteria specified in the 
· Ecology or EPA method or. corrective action must be taken prior to initiation of sample 
analysis. No analyses may be performed until these criteria an{ met. 

• Before processing any samples, the analyst should demonstrate, through analysis of a 
reagent blarik, that interferences from the analytical system, glassware, and reagents are 
within a_cceptable limits. Each time a set of samples_ is extracted or there is a change in 
reagents, a reagenfblank should be processed as a safeguard against chronic laboratory. 
'contaminatiol)., The blank samples should be carried through all stages of the sample . 
preparation and.measurement steps. · 

. ' . . 

• Method bl~s should, in general, be below instru~ent detection limits. If contaminants 
. are present, then the ·source of contamination must b.e investigated, corrective action · 
taken ·and documented, and all samples associated with a contaminated _blank 

· reanalyzed. 'If, upon reanalysis, bl;mks do not meet these requirements, the QAO will 
be notified immediately to discuss whether analyse_s may proceed. · 

• . Surrogate spik~ analysis must be within the specified range for recovery limitsf~r each 
an·alytical method utilized or corrective action must be taken and documented. · 
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Corrective action includes: 1) reviewing calculations; 2) checking surrogate solutions; 
3) checking internal standards; and 4) checking instrument performance followed by re­
extraction and re-analysis. ff the problem is determined to be caused by matrix·. 
· interference, reanalysis may be waived if so directed following consultation with the · 

, · . QAb . . If the problem cannot be corrected through reanalysis, the QAO will be notified 
. by the laboratory prior to data submittal, so that addition,11 corrective. action can be · 
· t<1ken, if appropriate. - · 

• '·,. - . ·1 .• ,. 

• If the recovery 'of a 'surrogate compound in the method blank is outside the recovery 
. limits, the blank wiU be reanalyzed along with all samples-associated with that blank.­
If the surrogate recovery is still outside the limits; the QAO will be n9tified immediately 
.to discuss whether analyses may proceed. .• . . . 

·, 
• If detection Hmit goals or matrix spike ·control limits cannot be met for a sample, the 

QAO wiU be notified immediately to discuss corrective ~ction required. 

•. If holding times ·are_ exc~eded, all positive and nondetected results may need to be 
· qualified as estimated concentrations. If holding times are grossly exceeded, the QAO . 
may determine the data to be_ unusable. 

. . . . 

· . If analytical conditions aresuch that nonconformance with the QA/QC requirements in this 

. pian is indicated, the QAO and/ or QA task leader will be notified as soon as possible so that any 
' . . ' . . . . 

additional corrective actions can be taken. 

Corrective actiqn reports will be used' to document responses to reported no~conformances. 

These reports may be generated from internal or external audits or from informal reviews of project 

activities. 

· Corrective action reports will be reviewed initially for appropriateness of recommendations 

.and_ actions by the QAO (for QA matters) and by the project manager (for technical approach). The 

'project manager and· QAO will j~intly define responsibilities for scheduling, performing, . 

documenti~g, and . assessing the effectiveness of the r~quired action. · The QAO is ultimately 

responsible for implementation of appropriate corrective action and maintenance of a complete 

record of QC issues and corrective actions. 

The QAO will keep the project manager informed of significant deviations from the QAPP 

d~e to equipment or analytical malfunctions, and,any corrective action· reports wrjtten for this. 

project. 

Ecology may require systems or performance audits be performed in the event of significant 

concerns about the validity of the data. 
. . . . 
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REPORTING. 

Laboratory R.~ports. 

The laboratory project manager from each laboratory wHl transin\t. reports by facsimile to. 

the consultant project manager upon the completion of a sampling. round or laboratory b·atch of . . ' . . . . 

samples. Laboratory reports and analysis results will he si~ed by the appropriate laboratory 

· project man~g~r ~nd submitted in data packages to the project m~nag~r; · . '· .. 

Qu~lity Assurance Reports to Management 

Reports of significant QA deficiencies will be immediately provided to the QAO by the QA 

taskleader upon discovery. Verbal notice will be followed· with. written documentation such as a · 
· memoranduin rind corrective action report, T_he QAO will .be responsible for reporting QA 

problems to the project manager, 

· All data. reports will include results of the· QA data validation review and conclusions' . 

containing information regarding data accuracy, precision, completeness, as well as results of 

system and performance audits, and any corrective action and sampling procedure alteration 

documentation. Data validation results will be appended to data reports in accordance with Section 

:9.9and, therefore, will not be published in a separate data validation· report.' 

SITE SAFETY . 

Sampling activities will be conducted in accordance with the project health and safety plan . 

. The health. and safety plan presents safety rules and procedures, criteria for hazard a~d risk 

analysis, description of levels of personal protection and required equipm~:nt, air monitoring . ' 

procedures, emergency respo~se information, conHngency and spill. control plans, training 
. . . 

. requirements, and. requirements for routine health care and health monitoring. Adherence to the 

health ai;i.d safety plan will be the responsibility of each individual at the site who is involved with · 
. ' '., ' . . . .· 

project efforts,· This includes ·employees of.the consuitant and th~ir subcontractors. . 
.' . .. . . .-. , ' ' ' . . . . 
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