
- Port of SeattleDecember 7, 2OO0 -

Mr. JohnW'mffetd
Washington Department at Ecology R ",="C E I V E D
Northwest Regional Office

' 3190 160th Avenue SE DEC 1 3 2000
Bellevue, WA 98008-5452

DEPT.OFECOLOGY
Re: Seattle-Tacoma Interna_onal Airport

GroundWater Study
Agreed Order# 97TC-1Z2
Responseto Questions Received in November 16, 2000 Meeting

Dear John:

Thanks to you, Roger, Ching Pi, and Steve for meeting with us on November 16. The session
was a valuable step in progressing withthe Ground Water Study. We are working onthe toeing
notes, and will have them readyfor your review in a few days.

Duringthe m_--_--ingyou provided two memoranda forour review. Thank you for passing on
' requests for additional inform_on. We have read through both the November 2 and the

- November 13 memos from Roger to you and others,and hope that the following information
satisfiesyour needs..

Response to November 2 memo on Aqreed Order task completion
(Items numbered as in the November 2 memo.)

1. Research existing infotma_on...background hydrogeologicaldescription...; completed.
• Agreed. Note, however, that to a limited degree we are adding new informstJonas it is

generated by other constructionor other projects. New data are added only to the degree
they describe locations or conditionsnot well represented in the database.

2. Research existing information...known areas of soil and ground water contamination.,.;
coml_eted.

• Agreed.

3. Research existing inform_on...potential unknown areas of soil and ground water
contamir_on...; not complete.

• Agree in pert, and disagree in pert. A detailed discussionfollows in the responseto the
November 13 memo, below.

4. Research existing inf_on...potential preferred pathways...; not complete.
• Disagree. A detailed disoussionfollows in the re=__;_nseto the November13 rnemo, below.

5. Research existing inform_on...publicly recorded, operational private drinkingwater wells...;
notcomplete.

• Disagree. The Phase 1 task is complete. The data base includes all publicly recorded private
drinkingwater supply wells within the target area. The operational status of t_he_=__wells
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• becomes relevant only in determining whether groundwater conditions present a MTCA risk.
Therefore, investigation of well operating statuswould be scoped as an "if necessary" part of
Phase 2 should Phase 1 or Phase 2 results indicate wells that are at nsk. (Recall also that
Agreed Order negotia_ons included an Ecologycornmnmentto support and assist any survey
required to idenfffythe opera_onal status of wells, as It is likely that some property
woulddeny access to the Port due to the local pol_cal climate.)

6. Research existing informationand compile a database of wells; completed.
• Agreed.

. Select representative set of wells, selec_on to be agreed on by Ecology;,completed.Agreed.

8. Collect four quarterly rounds of elevation data and report .toEcology; completed.
• Agreed. Note that the "extra" data mentioned in the memo was obtained from newty installed

geotechnical wells associated with the 3_ Runway project, and provide useful ground water
level data for model calibration purposes.

9. Develop a ground water flow model, to be agreed on by Ecology;,not complete.
• Agreed. Our status sterns from accidents of sequencing. We received a verbal approval to

proceed to run the model, but prior to proceeding received an Independent critique of the
conceptual model from the 3 Runway Gravel Study consultingteam. By the time we fully
addressed t_hcme__comments and made appropriate modifications,we had L_cc.nadvised by
Ecology not to rely on verbal approvals. Assumingthe November 2 memo constitutesa
written approval, we will proceed, subject to other schedule issues discussed duringour _,_
November 16 meeting.

10. Develop a contaminant fate and transport model, to be agreed on by Ecology; not complete.
• Agree in part, and disagree in part. See discussion of the November 13 memo, below,

regarding potential unknown sites. Fate and transportconceptual model and modeling
methodology ware proposed in our October 4 presentationto Ecology. As discussedin that
rneetingand in previousconversations, we proposeto use MT3D software to simulate
contaminant m_gration.

11. Evaluate model data; notcomplete.
• Agreed.

12. Prepare Ground Water Study report: not complete.
• Agreed.

13. Pollutionprevention tasks with respect to deferred and exempt tank systems; not complete.
• Agreed. Note, however, the following two facts:

• As discussedat length in development of the Agreed Order, this task is an Ecology
lead task, wherein Ecology is to initiatediscussionswith tenant fuel system operatom
concerning options for improving pollutionprevention techniques beyond the current
legal requirements. The role of the Port is to provide Ecologyfacility access, to
facilitate communications, and to provide in-meeting and post-meeling support. If
Ecology lets us know when it wants to beginthe process, we'll make the initial
contacts to establish communication links,set rneetinge, etc.

• From a logical sequence perspective, it appears that thistask would follow
completton of Ecotogy's UST systems inspection (Agreed Order Task IV 6.b.), which
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we understand is still in progress.The discussiondescribed by Task IV 6.a. can be
conducted most efficientlyafter Ecology obtainsthe detailed information that is generated
by the Task IV 6.b inspections.

14. Create UST database; completed.
• Agreed.

15. Upciatedatabase each year for five years; notcomplete.
• Agreed, but we would preferthat the designation be changed to "Completed to date;

additional acl_vityrequiredthrough2003."

16. Prepare Pollution Prevention report; not complete.
• Agreed.

W'dhrespect to the Ecology task completion status_ of the November 2 memo, we agree
withthe status conclusion of items 1, 2, 4, 6, and 7. For item 3, see response for Porttask 10,
above; for item 5, see responsefor Port task 13, also above.

At the time the Agreed Order was signed, Forum was the airport's newsletter. It is no longer
being published, however, the Port is currently considering adding construction updates to its
website.

Response to November 13 memo on "Potenf_ai Site'task completion

' We appreciate your passing this memo along to us, as it points out what appears to be a potential
- misunderstandingthat we'll have to resolve in order to proceed.

We think we've completed the "Potential Site List"task in accordance with the Agreed Order
scope of work, but for the exceptionsand the continuingdata collectionacthtHJesrioted below.
We have, contraryto the implication of the memo, engaged in an "honest, thorough effort" to
complete the task we negotiatedin Agreed Order scope of work, and have expended very
significanttime and resourcesto do so. We have complied a listof the airport locationsfor which
one could reasonably concludethe potential of historical release and Qva aquifer impact, as is
shown clearly in the following information. If, upon reviewing the remainder of this memo, Ecology
determines that we_/e left somethingout, please provide us with specific additional locations,and
the basis forthe agency's concernabout those locations, and we'll be happy to consider them.

M@rrmIssues 2 and 4

Memo issues 2 (firstsentence) and 4 raise questions about the scope of our inquiry,specifically
corc_ming the difference between historical facilities and operations, and concemingthe
geographic lirTdtsof the inquiry.

In conductingour search for=potentialsites', we made no distinction between facilitiesand
operations, as should be apparentfrom the discussionin the remainder of this letter. Our search
required identification of any potential significant historicalairport source of contamination that
was not already on the Agreed Order list of known sites, or that had not been previously
characterized and demonstrated to have no impact.on,or no reasonable potential to impact,
ground water inthe Qva.

As we conducted the studylwe identifmdmajor classes of "contaminated sites" that had potential
to impactthe Qva aquifer, includingboth known and "unknown"sites:

_ • Sites listed in the Agreed Order,

,_ • Sites for which available data indicated no reasonable riskof impacting the Qva;
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• Sites for which available data indicated a Qva impact or reasonable potential for impact;
• Potential sites (based on historical operations)for which no data were available.

Sites for which data _=re in hand prior to signingthe Agreed Order but,which Were not added to
the Agreed Order list due to the low probabilityof Qva impact _ not consicteredfurther.
Similarly, sites for which available data indicated no reasonable dsk of impa_ng the Qva vmre
not consideredfurther. Sites for which Qva impactwas known or could reasonably occur, and

• sites withno data, but with a potential (by historicaloperation)to impact the Qva were added to
the potentialsites list.

Our search to identify =potentialsites" consisted of a review of historical documents and maps,
and interviewsof long time Port employees, focused on the general airport operating property,
extending well beyondthe AOMA. Although we did notestablish limitinggeographic boundaries
when conducting our search, we could describe the boundariesthat resuRed from the completed

search very r_ghly, and for gross Illustration_ only, as follo_: Highway 518 to the
north;South 192 Street to the south; South 24 ! InternationalBoulevard/Air CargoRoad to the
east (this boundary shifts to account for airport activity);and 12="West Avenue to the west.

Memo lssue_ 1. Z and 3

Memo Issues 1, 2 (second sentence), and 3 raise questions about the conduct of our inquiry with
respect to the inclusion or exclusion of facilitiesand operations. The memo specifically requests
additional information about hangars, the Olympic Fuel Farm, major former fueling facilities, and
aircraft washingdetention and drainage facilities as "potential sources"not included in the list of •
potential Sit=.

Additional information on the status of these facilitiesand operations, and the basis for their
inclusionor exclusion onthe potent3alsites list follows:

• Memo Issue 2 refers to hangars.

Hangars: Data are available for each of the aircraft hangars that we are aware of, and
indicatethat, with the exception of sites associated with the Hangars that are independently
listed inthe Agreed Order, Hangar operations caused no reasonable risk of impacting the
Qva acluifer. Unless otherwise noted, it is our understanding that documents referred to
below are in Ecology'spossession.

o Alaska Hangars:We have no information whether Alaska has performed a site
assessment in the area of its hangars, however, the following informaUon leads us to
conclude that the facilities are not likely to have caused significant subsurface
impacts or to have impacted the Qva aquifer. The buildingswere constructed in
1966-67 and in 1985, both preceded by constructionof the airport IWS system.
Consequently, in contrast to the older hangars, the hangars were designed and
constructed to dispose wastes to the existing treatment system (as was the practice
at that time), significantly re0uclng the probabilityof ad hoc waste management. In
addition, all of the tank systems associated with the hangars have been tested, have
had environmental characterization performed, and are in compliance with current
rules.The tanks noted to have had problems in the past have been removed or
repaired. Ecology has issued at least one "no further action" letter to Alaska for
Hangar area tanks under the Voluntary Cleanup Program.

(,..
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o Delta Hangar:.A 1998 Phase I site assessment and two 1999 follow up subsurface
investigations were conducted by EMCON on behalf of Northwest (as a prospective
purchaser of the facility,and in anlJdpaUonof demolishing the Delta Hangar to permit
construction of a new Northwest Hangar). Investiga'donresultswere reportedby
EMCON inJanuaryand July1999.ExcludingtheDeltaAutogasOustersite(a
separatesiteincludedintheAgreedOrderlist),datafromtheHangar and ___=_-,_=_¢i_"ated

operationsareas,includinghistoricalfuelfadI_es,demonstratedlimitedoperational
impacts (below cleanup levels consistentwith the M'I'CA interim I'PH policy), and
indicated no Qva impacts and no potentialfor discovered releases to impact the Qva.
Summer 2000 pemol_on generally confirmedthese findings. Although several areas
of shallow contamination were discoveredin edddJonto those identified inthe RI, all
contamination was suffk:iently shallow to be removed by excavation, or dernon=t,-,ted
using MTCA Interim TPH cteanup levels to be of low enough concentration to remain
in place with no riskto ground water. We anticipatethat Northwest/Delta has or will
publisha compiled constructionobservation and contaminated materials handling
report at the conclusion of site construction.

o Northwest Hangar:.A 1998 Phase 1 site assessment and 1999 subsurface
investigation t_=reconducted by EMCON for Northwest (in anticipation of building
0emolition and future airport construction). Investigation results _=re reported by
EMCON in November 1999. Excluding the Northwest Hangar Tank area (a separate

- site included in the Agreed Order list), data from the Hangar and associated
operations areas, including historicalfuel facilit_s, demonstrated limited operational
impacts (below cleanup levels consistentwiththe MTCA Interim TPH policy), and
indicated no Qva impactsand no potentialfor discovered releases to impactthe Qva.
Nortlw_t Hangar o_rnoi_on is scheduled for late summer 2001.

o Pan Am Hangar:.In 1998 a Phase 1 site assessment and a subsurface investigation
were conducted by Floyd & Snicler,Inc. on behalf of the Port (which stands as
potentially liable partyfollowing Pan Am bankruptcy). Investigation resultswere
reported by Floyd and Sniclerin July 1998. Excluding the Pan Am Avgas Tank area
(a separate site included in the Agreed Order list), data from the Hangar and
associated operationsareas (includingthe areas used by Hangar tenants following
Pan AM's bankruptcy) demonstrated limitedoperational impacts, and indicated no
Qva impacts and no potential for discovered releases to impact the Qva. Pan Am
Hangar demol_on is currently unden_ay, and, as of thiswriting, the one
unanticipated discovery of impacted material has notyet been characterized.

o United Hangar:.This site was disc_ered to be impacted during hangar demoli'donin
1991 and was mrnediated dunng the demolition process. Converse Consultants, on
behalf of the Port (as a as potentially liable partywith cost recovery from United)
conducted a ground water RI in 1994. The Converse August 1994 reportconcludas
that United Hangar releases had no Qva impact.

o Weyerhaeuser:. The small Weyerhaeuser hangar on the west edge of the airfieldwas
constructed in about 1981. The hangar is served by the IWS system, and, therefore,
ad hocwaste management practices are unlikely.The fuel tanks associated with the
hangar have been tested, have had environmental characterization performed, and
are in compliance with current rules. We have no reason to include the
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Weyerhaeuser hangar on a list of sttes that have had a reasonable potential to
adversely impact the Ova.

• Memo Issue2 refers to the Olympic Fuel Farm.

Olympic Fuel Farm: In the Draft Agreed Order Scope of Work the Olympic Fuel Farm was
excluded from the AOMA. The Port and Ecologyarrived at this result because Ecology had
no reasonto believe from available informa_on that fuel farm opera_ons had impacted the
Qva. Followingreceipt of public comment, however, in 1997 Ecology requested, and the Port
agreed, to expand the AOMA to include the fuel farm. Ecology _ provided in
February 2000 indicated that the fuel farm oughtto have been included on the potential sites
listas well.

While we were of the opinion that any significantrelease from the fuel fa_'n to the subsurface
wouldhave caused observable effects, we agreed that the fuel farm is a =dgnificantfacility
about which there is limited su_h__jrfacedata. Given the size of the facility, hc-:._ver, rather
than making assumptions about a hypotheticalrelease, the Port began a process by which
Olympic_K)uldconducta limited site investigationsuffmientto determine whether facility
operationshad significantlyimpacted the subsurface_The mid-year change in Olympic
ownershipand management delayed impiernentationof the investigatJort,however, the Port

' has recently approved Olympic's work plan for a preliminaryinvestigation, and ddlling is
currentlyscheduled for early December. Results fromthis investigation will be reviewed when
they become available and, if appropriate, will be incorporated intoltte computer model.

• Memo Issue 3 refers to major former fueling facilities.

Major Former Fueling Facilities:Excluding the Olympic Fuel Fatal, which is discussedabove,
there are eleven facilities that we assume fall under what the memo refers to as "major
fuelingfacilities*. Each will be discussedbelow. In sum, however, eight of these eleven
facil_es are listed inthe Agreed OrcJer,two of the facilities are included in the December 13,
1999 potentialsites list, and one of the factlllies has Icccn investigated and ¢k:-lerminedto
rep_____ no reasonable risk of impactingthe Qva aquifer. (In addfdon, an operating por'don
of a partially cl_ facility is not categorized.) Unle___otherwise noted, it is our
understandingthat documents referred to below are in Ecology's possession.

o Continental Fuel Farm: Included in Agreed Order list. Tank removal was completed in
1992. Remedia0on in shallow sub_ is ongoing. Data confirmthat there has
been no impact to the Ova aquifer above MTCA cleanup levels (Bums and
McDonnell, on behalf of PLP group, 1996).

o Continental Hydrant System: Included in Agreed Order list. Characterization
investigation completed 1999 and reported by Foster VW'w.,,eier,on behalf of
Ccx_nental, in September 1999. Data indicate noQva impacts and no potentialfor
discovered releases to impact the Ova. Ecology issued a =nofurther action=letter in
April 2000, in responseto Continental's MTCA inclependent cleanup using Interim
TPH Policy.

o Delta Fuel Farm: Inclucled in Agreed Order List. Tank mrnoval completed in 1999.
Cleanup was conducted consistent with InterimTPH Policy and reported by ATC
Associates, on behalf of Delta, in November 1999 and February 2000. Data indicate
no Qva impacts artd a review of data consistent with MTCA Interim TPH Policy
indicates no potential for discovered releases to impactthe Qva.
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o Delta Hydrant System: Excluded from both Agreed Order listand Poterrdal Sites list.
Characterization investigationwas completed in 1998, and reported .byATC
Associates, on behaffof Delta, in July 1999. Data indicateno Qva impacts and a
review of data consistentWith MTCA InterimTPH Policy indicates no poterfdal for

"_ discovered releases to impact the Qva.

o Northwest Fuel Farm: Included in Agreed Order list. Tank removal was completed in
1998, and reported by EMCON, on behalf of Nortllwast, in May 1999. Site
contamination was remediated usingsoil bioventJngted'jrmlogy, from March 1999 -
January 2000, at which time confim'B_on sampling _ed that Interim TPH
Policy cleanup levels had been achieved (EMCON May 2000). Ground water
monitoringis ongoing.

o Northwest Hydrant System: Included inAgreed Order list. Consistsof a bunk line that
providedfuel to two hydrant loops. The older hydrant loop is referred to as the
"abandoned" system, which was taken out of service in 1976; the trunk line and the
newer loop are referredto as the "dosed" (or "current') system, which was taken out
of service in 1997.

• Northwest "Abandoned=Hydrant System: Characterization inves'dga_don
completed 1998 and reported by EMCON, on behalf of Northwest, in January
1999. Data indicate Qva impacts adjacent to two hydrant pitsat one location
alongthe fuel system. Ground water monitoringongoing.

• Northwest "Closed" Hydrant System: Characterization investiga'don
completed 1997 and reported by EMCON, on behalf of Northwest, in
February 1998 (revised December 1998). Data indicate Qva impacts
adjacent to two hydrant pitsat two locations alongthe fuel s_tem. Prior data
describe a third "closed" hydrant system Qva impact location,associated with
a1992 fuel release (included separately in the Agreed Order list as the South
Satellite Baggage Tunnel). Ground water monitoring ongoing.

o Pan Am Fuel Farm: Included in Agreed Order list. Cortstructed-in-placetanks were
partially remove¢l in 1990, and site investigations_=re completed in 1991 and 1992.
Site contaminationwas localized near the floorof the tanks, which were left in place
to prevent destabilizing area utilities(including highpressure fuel lines) and surface
road. Fwveyears of ground water monitoringdernor_t_ated no impact to the Qva
aquifer.

o Pan Am "Avgas"Tanks: Included in Agreed Order list. Four tanks were closed in
1988; two were removed in 1992, and the remainingtwo will be removed in 2001.
(Althoughm/JaSonfuel, "m/gas', was originally stored in the tanks, Jet A fuel storage
was the primary use of the tanks, and is the only fuel contaminant ider_fied in the
subsurface.) Various investigations indicatethe Qva was impacted by releases of Jet
A from tank operations. Ground water monitoring is ongoing.

o Pan Am HydrantSystem: Included in Potential Sites list. Characterization
investigationplanned for 2001- 2002.

o United Fuel Farm: Included in Agreed Order list. Consistsof one dosed and one

operationalfuel farm areas.
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• United "closed' Fuel Farm Area: Tank removal wes completed in 1993.
Remediation is ongoing. Data confirm that there has been no impact to the
Qva aquifer above MTCA cleanup levels (Burnsand McDonnell, on behalf of
PLP group, 1996).

• United "Operating" Fuel Farm Area: Fuel farm is fully operational. Closure
currently planned for 2004.

o United Hydrant System: Consists of one abandoned system and one operational
system.

• United "Abandoned" Hydrant System: Includedin Potential Sites list.
Partially removed in 1991-1992 reconstructionof Concourse D, No
environmental data exist for system elements that remain in place.

• United "Operating" Hydrant System: Excludedfrom both Agreed Order list
and Potential Sites list. System was last tested using Tracer technology in
1993, and determined to be leak-free. System closure is planned in stages,
from 2O02 - 2O04.

'o Memo Issue 1 refers to historic detention and drainage of aircrm_washing fluids which
contained solvents.

Aircra_ Washing Lagoons:Prior to receiving the information provided by Ecology in February
2000, the Port includedin the December 1999 Potentiai Sites list one of the two facilities
suggested by the Ecology information.While that site (named in Port documents as the
NorthwestLagoon or Northwest Sump) does appear on the Potential Sites list, 2000
constructioninthe vicinityhas provided opportunities to acquire site data. Those data are
now being reviewed and, if appropriate, will be included inthe model.

Information provided by Ecology suggested a potential that another such structurewas
present, on the North end of the airport. Since receipt of the Ecology information, we have
conductedadditional _rese___rch,which indicate==a possibilitythat such a facility may have
been employed on the north side of the AOMA, associated with the "settling pond" referred to
by Ecology (which was fully remediated, and was shown to have caused no ground water
impacts, in 1991-1994). At this time, prior to completion of our review, it appears that data
collected_ unrelated site investigations, by happenstance, describethe subsurface
conditionsassociated with what may have been a former wash water detention facility. At the
conclusion of our reviewwe will discusswith Ecology whether available data warrant
inclusionof the possibleformer facility in either the Agreed Order site list or the Potential
Sites list.

Response to Additiqnal Related Issue: November 2 Memo, Item 4

Item 4. of the November 2 Memo designates as incomplete a task to "Research exi_ng
information to identify potential preferred pathways of contaminanttransport'. We have no record
of having specificallynegotiated about the intent of thisterm. However, several facts lead us to
conclude that the existing studydata base and conceptual hydrogeoiogicmodel, together with
the Potenl_alSites list, as those may be added to or amended, provide a sufficientlycomplete
pictureof the presence and location of signhrmantcontamination at the airportto conduct the
Ground Water Study computer modeling without specific inclusion of additional preferred
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contaminant pathwaysdata. We also presume that generationof an additional preferred
_s prese.ta;;on is unnecessan/.

Our i_trnaryfocus in our evaluation of preferentialpathways has been to identify vertical
pathways from the AOMA to the Qva. This work has consistedof mapping the preserme and
absence of till and other shallow fine.grain units. Races where the till is absent are identifiedas
preferred pathways bet';.':cn the AOMA and the Qva. Some of these pathways are naturally
occumng. Othersare the result of construcbon acUvrdes,such as portions of the parking garage
and the south satellite tunnel, which have been excavated through the _L

Our geologic interpretationof the tillthickness has been presented to Ecology within previous
hydrogeologicalsubmittalsand has been reviewed by an Ecology co_,t_ac'tor(Pacific Ground
Water Group, inthe context of the Sea Tac "Gravel Study'). The interpretation has also been
peer reviewed by an independent reviewer Neither Ecology nor either of the independent
reviewers voiced significantdisagreement withour interpretation of these ver_cal preferred
patmways. Consequently, we have considered this effort to be complete.

Wr_hrespect to horizontal pathways, the AOMA is underlain throughout by a very significant
number of individual uffiitiesof various types: pipingfor fuel, water, storm water drainage,
Industrial Waste System drainage, and sanitan] sewer drainage; electrical and communication
'systemsductbanks; security system ductbanks;subsurface tunnels housing s3tstemsfor

- transportingpeople and baggage between the mainterminal and the satellite gate areas; etc.
Typical construction practices associated with each of these systems would have created uWity
backfillzones that act as preferential pathwaysin the vadose zone and in any perched water
zones above the Qva aquifer for migration of liquidsand any contaminants that may be present.
In macro scale, it is unlikely that any of these representsa major preferred horizontal pathway, as
opposed to all of these representing an arec :;=.despider-web of smaller preferred pathways.

We have concluded that the effort to model the flow, and fate and transport of contaminants, in
the Qva would not be significantlyenhanced by specific=allydefining the subsurface uffiitiesin the
AOMA, rather than by exp_ng a general understanding about the presence of these utilities
throughoutthe AOM_ If, on reflection, Ecology desires a different conclusion, we'll be happyto
discussoptions.

Again, we hope this response satisfies your needs. Please feel free to call me at 206-439-6604 ff
you have any questions, or to set another meetingto discuss these issues further.

Sr, Environmental Program Manager

co: Leavitt
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