Environmental
Resources
Management

1218 Third Avenue
Suite 1412
Seattle, WA 98101
(425) 462-8591

2 May 2016 | : (425) 455-3573 (fax)

Mr. Dale Myers
Washington State Department of Ecology B
Northwest Regional Office -

3190 160t Avenue SE ERM

Bellevue, Washington 98008-5452

Re:  Response to Opinion on Site Characterization Report for K2
Facility (VCP #INW2894)
Vashon, Washington

Dear Mr. Myers:

Environmental Resources Management (ERM) prepared this letter on
behalf of K2 in response to the Washington State Department of Ecology
(Ecology) opinion letter dated 23 November 2015 for the Site
Characterization Report for the K2 facility at 19215 Vashon Highway
Southwest, Vashon, Washington (the “Site”). A Site Location Map is
provided as Figure 1.

K2 and ERM appreciate your review, comments, and opinion on the Site
Characterization Report. We understand that the only material data gap
in the Site Characterization Report identified by Ecology in its opinion
letter is the vertical extent of trichloroethene (TCE) in groundwater at the
Site. The specific comment in the opinion letter is presented below:

From analysis of Site ground water for TCE and Cross Section A-A’ (Figure 9),
it is apparent that the vertical extent of TCE in ground water has not been
defined. The Site is within the 5-year travel time of Vashon Island Wellhead
Protection Zones for Water District 19 (WD19). Ground water intakes for
WD19’s wells 1, 2, and 4 are at roughly 567, 640, and 598 feet below ground
surface, respectively. Therefore Ecology is requiring that the vertical extent of
the TCE plume be fully characterized. Additionally, Ecology is requiring that
all data from this investigation be forwarded to WD109.

This letter presents the proposed approach to address the
characterization of the vertical extent of the TCE plume in groundwater
at the Site, and a summary of the pertinent background information from
which the rationale for the plan was developed.
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PROPOSED APPROACH

K2 proposes to characterize the vertical extent of the TCE plume in
groundwater at the Site by installing a single deep monitoring well
downgradient of the maximum known concentrations of TCE in shallow
groundwater at the Site. The well will be installed with a screen set
across the next-deepest water-bearing interval beyond the depth of the
current monitoring well network. The depth of the water-bearing unit
and the well screen interval will be determined based on observations
during drilling. An ERM geologist will provide oversight of the drilling
and make adjustments in. the field, as necessary. The proposed well will
be installed in the Vashon glacial till unit (Qvt) and advancement during
drilling will be closely monitored to avoid penetrating the Vashon
Advance Outwash unit (Qva). The drilling will not proceed past 50 feet
below ground surface (bgs) to ensure the Vashon advance outwash is not
intersected. The proposed location of the deep monitoring well as well
as a cross-section depicting Site geology are shown on the attached
Figure 2 and Figure 3, respectively.

A groundwater sample will be collected from the deep well and analyzed
for TCE. If the TCE concentration in groundwater is less than the Model
Toxics Control Act regulation (MTCA) Method A groundwater cleanup
standard of 5 micrograms per liter (Lg/L.), no further evaluation of
vertical extent of TCE would be recommended, as the vertical migration
of TCE in the Vashon till in the immediate vicinity of the Site will be
adequately assessed. Based on the extremely low vertical hydraulic
conductivity of the Vashon till, vertical migration of TCE impacts is
unlikely. Therefore, if analytical data for groundwater from the
proposed well indicates that TCE concentrations at depth are less than
the MTCA Method A it can be concluded that protection of the
groundwater extraction aquifer for Vashon Water District #19 is
appropriately evaluated. If TCE is detected in the deep well at
concentrations greater than the applicable MTCA Method A
groundwater cleanup standard, additional characterization will be
evaluated.

The monitoring well will be installed and constructed using procedures
described in Section 4.2 of the Site Characterization Work Plan and
Sampling and Analysis Plan by ERM dated December 2014 (Work Plan).
The only exception from the Work Plan will be that the well screen will
be installed fully submerged in groundwater rather than in a manner
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that intersects that water table surface. Well devélopment, well
surveying, water level measurement, groundwater sample collection will
also be conducted as indicated in the Work Plan.

RATIONALE
Hydrostratigraphy and Groundwater Flow

The description of the hydrostratigraphy and groundwater flow in the
vicinity of the Site presented herein is based on:

+ Conditions observed in the shallow aquifer during the Site
characterization;

»  Well logs for the WD19 wells and others in the area; and

o Information in the Vashon-Maury Island Hydrologic Modeling Technical
Report prepared for King County by DHI Water and Environment,
October 2009 (Vashon Model).

The uppermost groundwater at the Site is intersected in the Vashon
glacial till unit (Qvt) at a depth of 2 to 10 bgs. As documented in the Site
Characterization Report and indicated on the well logs for the WD19
production wells, the Qvt is approximately 60 feet to greater than 100
feet thick in the Site vicinity. The Jocation of the Site with respect to the
Vashon WD19 wells is depicted on Figure 1. A generalized regional
geologic cross-section is provided on Figure 3. A representative WD19
well log from the well field northwest of the Site is included in
Attachment A.

Groundwater flow in the Qvt at the Site is toward the south to southeast
at a horizontal rate of 0.2 to 9 feet per year. Vertical groundwater flow
rates are expected to be at least an order of magnitude slower due to
aquifer anisotropy. The Vashon Model indicates a Qvt horizontal
hydraulic conductivity (2.5 feet per day) that is 500 times greater the
vertical conductivity (0.005 feet per day).

The next water-bearing unit beneath the Qvt in the Site vicinity is the
uppermost sand unit of the Vashon advance outwash ((Qva). Based on
well logs for the WD19 production wells, the sand unit of the Qva is
approximately 70 feet thick in the Site vicinity. Groundwater flow in the
Qva is toward the southeast at the Site. Information from the Vashon
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Model indicates that pumping at the WD19 wells near the Site is not
affecting groundwater flow conditions in the Qvt and Qva groundwater
units.

An aquitard consisting of approximately 400 feet of silty and clayey
glacial and interglacial sediments (Qpff) is present between the bottom of
the sand unit of the Qva and pre-Vashon glacial sediments below a depth
of approximately 570 feet below ground surface, which is the next
significant water-bearing unit. In the Vashon Model, the Qpff is
represented as having a horizontal hydraulic conductivity of 0.01 feet per
day, and vertical hydraulic conductivity of 0.001 feet per day.

The pre-Vashon glacial sediments form the aquifer from which the
shallowest WD19 wells extract groundwater. The Vashon Model
indicates that groundwater flow in the pre-Vashon glacial sediments near
the Site is normally toward the east to southeast, but is locally affected by
the pumping from the WD19 wells.

Conceptual Contaminant Transport Model

As discussed in Section 4.5.2 of the Site Characterization Report, the
results of the Site investigation do not indicate that TCE is present as a
dense non-aqueous-phase liquid (DNAPL) at the Site. The observed
extent of the TCE plume exceeding the MTCA Method A cleanup
standard in the Qvt water-bearing unit is likely limited to the footprint of
the former K2 manufacturing building. However, if the TCE plume has
migrated downward in the Qvt unit, it is unlikely that TCE
concentrations exceeding the MTCA Method A groundwater cleanup
standard would migrate through the lower Qvt unit into the Qva water-
bearing unit.

Consideration of Potential for Creation of Preferential Migration
Pathways

Installing a deep groundwater monitoring well within the footprint of an
existing shallow TCE plume has the potential to create a preferential
vertical migration pathway to deeper groundwater. This is of particular
concern for contaminants that can migrate preferentially downward,
such as TCE, because they have a density greater than water. Therefore,
the proposed well will be installed using the best available techniques to
[imit the potential for introducing preferential pathways for shallow
water to flow to deeper groundwater, such as casing off the borehole as
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the boring is advanced. In addition, the boring will be advanced no
further than 50 feet bgs to avoid intersecting the Vashon advance
outwash (Qva).

CLOSING

As part of this project, K2 will upload all analytical data generated to the
Washington Department of Ecology’s Environmental Information
Management System Database. If you have questions regarding this
plan, please contact Mr. David Edwards at (425) 214-0452 or Ms. Lyndsey
Colburn at (617) 646-7829.

Sincerely,
/ -
/ i / Vs
/7/7/‘0/%( @’”{/Zéw@, Q%Q
Lyndsey Colburn David P. Edwards
Principal Consultant Partner

Attachments
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Attachment A
Water District 19 Well Log
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File Original with A

Department of Ecology : \
o

Second Copy - Owner's Copy STATE OF WASHINGTON

Third Copy - Driller's Copy

\ WATER WEREBEPQRTH
I{2JuL 1 5-2005

‘

Notice of Intent LU I bé 2-8 3 -
UNIQUEWELL 10.# _A K F4R
Water Right Permit No.__(a [ =23 351G €

(1) OWNER:-pame W ater Ds

&t Ao 1SpEPT OF EC@re LRt 30 ~100 My Sw | Vasbm ﬁﬁui‘. we

e

(2) LOCATION OF WELL: County

-

S

WM

(2a) STREET ADDRESS OF WELL: (or nearast af:uress) ‘a mle Sowtd -Iv(-vsuqvm

3123639.5Y%

TAX PARCEL NO.:

Wm3E  tasec 3/ 123 NR2E
102 #ue Sy 3 IBA¥R-SL Sw _
23-3E-FA

(3) PROPOSED USE: [0 Domestic 3 Industrial Ix Municipal (10) WELL LOG or DECOMMISSIONING PROCEDURE DESCRIPTION
O Irrigation O Test Well O Other Formation: Describe by color, character, size of material and structure, and
O DeWater the kind and nature of the material in each stratum penetrated, with at least
@) TYPE OF WORK: Owner's number of well (if mors than one) 23 one entry for each change of information. Indicate all water encountered,
& New Well Method: MATERIAL FROM TO
[0 Deepened O Dug O Bored N
O Reconditioned X Cable O Driven Brown seu cl}.- gravetly i [+ o 23 |Qut
[0 Decommission O Rotary O Jetted 4 ray Stn 4& roye ”q St 2% 9 "'
1 Vad ¥ T
(5) DIMENSIONS: Diameter of well 2 inches | Brows 5l f-,: S8ad Grouel Gbhls ] 9 Y /o5
Driled _1© fest. Depth of completed well 7 O‘*{ i P Cawla S'M&‘ ! 6“0'-' 129 ! 7[ Qva
(6) CONSTRUCTION DETAILS 2y S?Ml & Gravel L7/ 1176
&aslng Installed: I o 395 Grafy (b, Clay ) 470 |Qpfi
Weldad = Diam. from ft. to fi. = Wii= ( L/ 7] b
O Liner installed 12 “ Diam.from 2, _ ftto bol6  f. 2 s'( ¢ :'“4. ravel 410 ¢90
O Threaded - Diam. from ft. to ft. ﬂy_%_ﬂuﬂc‘ Sand ¢ L1 3 \'CI 490 530
R 6rqu S ‘C?CI% 530 Fgg
L4 .
Perforatlons: OYes ANo ECE IVE D 6"? :q'm:l" = ‘N' wlm:nar;i‘muJ £33 Zé—
) ' g ; )
Type of perforator used ADD 4 9 0 G’d - \-_U/Mmu-:i‘mutl 57£ 5——82‘
. AFNT : r -c See | 589
SIZE of perforations in. by in. < 15 [‘F 53?
. oy M Sau t 6 9] [
erforations o BtGG_Y,_ﬂ. : + '
—F IRPF-OF £t Vade-Leds am d waod
{ i
) 2 é‘rﬂ-'? '*Fi-u_gcw\c( wi g+ Y Gl
Screens: HElYes ONo O K-Pac Location PR, ! g Q [ a l prm— |
Manufacturer's Name —7‘5‘
Gray very Silly qran Se AT
Type Model No. + t =
Diam. Slot Size from ft.to it Karas, g "" L y ar < ¢ ’4 430
Diam, Slot Size from fi.to t. | £ rody S " 0 ravel : 636 635
Gro yery sy Sand}rave] | L3 6 1440
ﬁrav«?vrlllter pafcked: OYes @ No O S;tze of gravel/sand " mf ',.r IL bu’ J_ r% 1 3 =IE
aterial placed from . to raly [ wf widar § -
-+ ¢
Surface seal: ®Yes_[No, _ 13 what depth? 20 . [oray Seavelly £ w/
Material used in seal CnJo A . cabhles am oo
Did any strata contain unusable water? [JYes [ No ; Z’_ p ; ?
Type of water? Depth of strata 4. ",' < 's -
Method of sealing strata off - A
ray S.7
{7) PUMP: Manufacturer's Name [ 4
Type: H.P.
(8) WATER LEVELS: nd-surface elsvation above mean sea lavel L‘L (2 ft. ; /
Static level ‘k 2.5 ft. below top of well  Date Work Started__ 3. } slos | Completed 5/zo es
Artesian praessure Ibs. per square inch  Date )
Artesian water is controlied by =
(Cap, valve, etc.) WELL CONSTRUCTION CERTIFICATION:
(9) WELLTESTS: Drawdown is amount water level is lowered below stati? J?g i I consrtrucied ?Edfﬁwwﬁm ;esponﬁfbiiﬁty forcul:onstrucgor:d of lhnff well, and its
compliance with all Washington well construction standards. Materials used
V\t'as a pF"“P s ’"*“f“? .m’as %’%9 q_" yes, by whom? P‘o(o and the information reported above are true to my best knowledge and belief.
Yiald: gal./min. with . ft. drawdown after__ 2. S& hrs,
Yield: gal.fmin. with ft. drawdown after hrs, Type or Print Name ’? MHL. “'L oTL Licanse No._1 & 3 i
Yield: ° gal./min. with ft. drawdown after hrs. (Licended Driller) Erginabs)
Recovery data (time taken as zero when pump turned off) (water level measured from N :
well top to water level) Trainee Name License No.
Time Water Level Tima'_ Water Level Time_ Water Lavel Drilling Comp @ v /f 4 o o
l.o .85 > al 53 ' . :
L LA R —t = (Signed) 44 License No. tﬂ f E
S0 !‘t;l_'& 20 4Y4%,.¢6 ltw  4d4Yo.5% g k (Licensed Driller/Engineer)
D,:J f test e e M Lg“l“"glﬁ— Address po X IP?O M:L L2
ate of tes|
3 N " ; Contractor's
Bailer test gal./min, with ft. drawdown after hrs. y i ny 3 ) Qf—
Airtest gal./min. with, ft. drawdown after hrs. Replstration NQKJM(CG P'Z Oate, LeS=—=
Artesian flow g.p.m. Date (USE ADDITIONAL SHEETS IF NECESSARY)

Temperature of water, Was a chemical analysis made? [OYes [ No

ECY 050-1-20 (11/98)

Ecology is an Equal Opportunity and Affirmative Action employer. For special
accommodation needs, contact the Water Resources Program at (360) 407-
6600. The TDD number is (360) 407-6006.
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* File Original with N . - WATER WELL REPORT _- t-\lnu‘ceol li;tent (u IAA 2.8-5

Department of Ecofogy )

Socond Copy - Ooars Gopy . - GTATE OF WASHINGTON UNIQUEWELL io. ¢ A I ‘?‘/8

Third Gopy - Driller's Copy 2z - : Water Right Parmit No. G ,— 2R519C :
{1) OWNER::Nasne lijdik—f ‘jhﬁﬁh K tig - adgessd 76 3a-100% Ao S Vs Gouy s Gm.f% W#: '
{2} LOCATION OF WELL: County ___ ¥et v - LN 1 5B s3] 123 NR.2 B wM

(2a) STREET ADDRESS OF WELL: (or nearsst ahdrass)
_TaxPaRceLNo: 222039 (SY : ' ;

(3) PROPOSEDWSE: . 0 Domestic O Industriat Municipal {10} WELL LOG or DECOMMISSIONING PROCEDUHE DESCRIPTION
: €3 Irigation - - [ TestWell - Other Formation: Describe by color, character, size of material and strugture, and
30 DeWater . the kind and nature of the meterial in each siratum penetiated, with at least
{8) TYPE OF WORK: Owner's rumber of well {if mare than one} g one entry for each change of information. Indicate all water sncdurtarad, -
@ New Well Mathou: . MATERIAL | FROM TO
0 Despened J Dug O Bored
O Reconditioned & Cabla ] Drivan
O Dacomimission 7 Rotary [] Jettad . : . -y,
- o - LI -
{5) = DIMENSIONS: Diameter of well inches : F“’ e Fast “’;l
Drted______ faet. Depth of completed wall fi. : : - "
{6} CONSTRUCTION DETAILS - o8~y ' : Eiser
Casing Installed: . - L i
[0 Weldad “ - Diam. from ft. to ft. b =
3 Liner installed “ Biam. from ft.t0 fl. o — - f
O Threaded.. - - Diarm. fromh # to ft. . WL, 30 Slot
. - —é,s o= =2 -
Parforations: OYes [ No - ) Z 35_ % -—S CQ d-
Typo of perforator used . - i Sl
- " . in. - : ek fireft -
SIZE of parforations in. by in - lo 7 I Fiier
parforations from fi.to i .
" " 698 - -
Screens: OYes ONe 1 KiPag Location =2 3 K r
it 0 Ja
Manul‘aciurer’aName St Ske : A1) —= L 3 t
Type bn - . ModelMNo.____ =~ - —— =
Diam. Slot Size _from ft. to ' - it _ ?:_ ':U J(a'F
Diam, Siot Size from : .10 i 680 = | '
GravelFllter packed: [iYes Mo [J Size of gravel/sand oo — [
Msterizl pk; froi : . y A L : i
. aterial placed from fl.to ¥ . . - A
Surfece seal: OYes D No To what depth? - -f. _6_?& N
Material used in seal - [ 4 '
. Did any strata contain unusable water? [OYes ONo . oo C Joq A | 28 e S el
Tvpe of water? Dapth of strata -
Method of sealing strata off
() PUMP: Manufacturers Name
Typo:: i HP __ - - : A
(8) WATER LEVELS: Land-surface efevation above mean sea lavel .. i N
Siatic level- . ft. below top of weif  Date__. Worke Started . Completed
Arlesian pressire - Ibs. per square inch  Date : .

Artesian water is controlled by : " .
- (Cap, vaive,.aic.) WELL CONSTRUCTION CERTIFICATION:

I copstructed and/or accept responsibility for construction of this well, and its’

- (9 WELL‘TESTS: Drawdown is amount water level is lowered below static leve!
@ . i compliance with all Washington well construction standards. Materials used

V'f'as & pump {est macfs_a? DiYes [INo  Ifyss, by whom? and the information repartéd above are true 1o my best knowledge and balief. -
Yield: ___ gal/minwith ___  ft dawdown after_____ - hrs.
Yield: ___- . gal/min. with —_#.dewdownafter__________ hrs, ’ Type or Print Name License No.
Yiald:; - gal./min, with fl.drawdown after ___ _ hrs. (Licensad Driller/Engineer) -
Recovery data-{fime taken as zero wher pump furned oH) {water lavel measured from i . ’ . '
wall top to water Ievel) ) :I’rainee N_gme Licanse No.
Tima Water Leve] Time Water Leval Time - Watar Laval Drilling Company
{Signed} LICEI'!EB No.
—_— N - (Licensed Driller/Enginser)” .
Address
Date of test . ) .
Bailertest _______ _ gal/min. with ft. drawdown after hrs. . gon.tractr?r's
Airtest e GRS, With, ft. drawdown after . hrs, egistration No. -Date "
Artesian flow, : gpm. Date "} (USE ADDITIONAL SHEETS IF NECESSARY)

Tamperatu;e of water Was a chemlcaf analysis macfe’? OYes ONo -
: . Ecolagy is an Equal Opportunity and Ah‘lrmativa Action employer, For speclal

. - B accommpodation needs, contact the Waler Resources Program a! (360) 407—_
ECY 050 1 20 (11’93)_ _ . ’ ) 6600 The TDD number is (360) 407-6006. FERET




