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May 3, 1989

Weyerhaeuser Aviation

Sea-Tac International Airport

Seattle, Washington 98158

Attn: Mr. William Smith

Re: Monitoring Well installation

Sea-Tac International Airport

Seattle, Washington

Dear Mr. Smith:

This letter report presents the results from the monitoring

well installation near your underground fuei storage tanks

at the Weyerhaeuser Sea-Tat Airport facility (Figure !). We

understand that the purpose of installing the monitoring

wells was for compliance with the Port of Seattle's National

Pollutant Discharge Zlimination System Waste Discharge

(NPDES) permit and to assess the subsurface conditions of

soils in the Vicinity of the underground tanks.

Our work included the installation of 3 monitoring wells

designated WY-1, WY-2, and WY-3 (Figure 2). The wells were
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drilled and installed at least 5 feet below the bottom ofB

the underground tanks.

During drilling, soil samples were collected at 5-foot-depth

: intervals. These samples were screened for petroleum

J product contamination using visual evidence and odor. The

: field screening was supplemented by organic vapor headspace

p measurements using an H-Nu photoionization detector.

The work performed by Hart Crowser, Inc., and this letter

P report were prepared in accordance with generally accepted

professional practices related to the nature 0f the work

.,_ accomplished in the same or similar localities at the time

the services were performed. This report is for the

@ specific application to the referenced project and for the

exclusive use of Weyerhaeuser. No other warranty, express

or implied, is made.
*I

SUMMARY OF FINDINGS
[

o Field screening results indicated no detectable

' concentrations of petroleum product in soils samples

I from the borings (WY-I, WY-2, and WY-3).

I o Soils at the site generally consisted of hard, gravelly,
sandy SILT underlain by dense to very dense, damp, gray,

silty, gravelly SAND grading to a very dense SAND to a
- depth of at least !B.5 feet (the deepest depth

*'I exp Iored ).
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o Groundwater was no= encountered during our drilling.

In order to maintain the integrity of the monitoring wells,
q

we recommend the following:

o We recommend that vehicles not be parked on the

monitori/%g well monuments. These monuments are rated to

withstand the load of a semi-truck at irregular

intervals. If the monuments are damaged they should be

_ _ replaced to minimize the possibility Of surface water or

surface spills entering the monitoring well.

J

o A!_hough the monuments have rubber gaskets and a tight-

fitting cap on the top of the PVC well pipe; there is

always a potential for surface leakage to the well if a

] product spill occurs. We recommend, should a surface
product spill occur, that the monitoring wells be

!

L checked for the presence of product. If present, the
l

product should be pumped out immediately.

SITE LOCATION AND TOPOGRA2HY

The Weyerhaeuser facility is located west of the Sea-Tat

Airport runways at 17590 Starling Drive South. The site islocated at an elevation of approximately 380 above mean sea

level. The land surface at this site slopes to the west

southwest.
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AR 025028



Weyerhaeuser J-2359

May 3, 1989 Page 4

MONITORING W_T .7_

We ins_alled a monitoring well in each of the 3 borings.

The depth of the monitoring wells was about 18 feet below

the ground surface. Tanks of the size present on the site

are typically placed in excavations 12 to 13 feet below the

; ground surface. The wells were screened from a depth of

• _ about 7 feet to 17 feet. A description of the monitoring
well installation and as-built logs for each monitoring well

are presented in Appendix A (Figures A-2 through A-4).

P

SOILS

| The soils encountered in the upper 4 feet of borings WY-1

[. and WY-2 consisted of very dense, damp, gray-brown, _r

gravelly, very silty SAND. The upper 5 feet of WY-3

4 consisted of very dense, moist, gray-brown, slightly silty,

sandy GRAVEL which we interpret to be fill. Below these

upper layers the soil generally consisted of a very dense,
[

slightly silty, slightly gravelly to very graveliy SAND to a

r depth of at least 18.5 feet (the bottom of our borings).

Geologic logs are presented on Figures A-2 through A-4. A

key describing the classification method and symbols used on

"" the logs is presented on Figure A-I.

!

I GROUNDWATER

Groundwater was not encountered during drilling. Water

I supply wells from the surrounding area indicate that the
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regional water table lies at an elevation of approximately

260 feet-above mean sea level or at a depth about 120 feet

below the site. Perched water-bearing zones can exist in

_ the weathered layer of glacial till but noupper, more

i perched water was encountered during our drilling at this

),_ site.

_. The flow direction for the shallow aquifer underlying the
_ Weyerhaeuser's facility is toward the west. This is based

on our examination of local water well records from the

Washington State Department of Ecology

OBSERVATION OF PETROLEUM PRODUCT IN THE SOIL

We did no_ observe visual evidence or odor of petroleum

product in the soils at this site. Soils collected during
drilling were placed in jars and screened for volatile

petroleum hydrocarbons using an H-Nu photoionization

_ detector (a more detailed account of this method is

presented in Appendix A). The H-Nu measurements (Table l)

P supported our field observations that petroleum product was
"!

not present in the soil encountered. The H-Nu measurements

r for WY-! and WY-2 were <l and the maximum H-Nu measurement

in WY-3 was 3.

r

r

r
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Table I - H-No Organic Vapor Headspace Measurements

, I

Sample Depth

• in Feet WY-! WY-2 WY-3

_ 2.5 to 4.0 <I <I 3
7.5 tO 9.0 <I <i <I

12.5 to 14.0 <1 <I <I
' 17.5 to 19.0 <I <i <I

I

We were pleased with the opportux_ity to provide our

7 environmental services. If you have any questions please --

call.

"_ Sincerely,

JENNIFER G. MARX_N S. FERRIS
L. Senior Staff Hydrogeologist Associate - Chem/cal Engineer

JGM/SSF: sek
LR2 35 9�JOBS

Attachments :
Figure ! - Vicinity Map
Figure 2 -Site and Exploration Pla-n

Appendix A - Monitoring Well Installation and Soil Testing
Figure A-! - Key to Exploration Logs
Figures A-2 through A-4 - Boring Log a/_d Construction Data

L for Monitoring Well WY-I throughWY-3

I
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Vicinity Map
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__ Site and Exploration Plan
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._ P:_t'D I"X A
MONITORING WELL INST_TTATiON AND SOIL TESTING

"_ Monitoring Well I_sta!latioa

"I The monit=ring wells were installed on Feb._/ary
-| 13, 1989. The wells were drilled using a truck-

- mounted hollow-stem auger under subcontract to

Har_ Crowser, Inc. Drilling was done under the

_l -- observation of a Halt Crowser representative.
Field logs were prepared for each boring.
_nterpretive logs a/%d monitoring well as-bu_lts

;_ are presented in this appendix on Figures A-2
-I. t/Irough A-4. A explanation of the terms and

symbols used on these logs is presented on

._ FiglLre A-I.
The wells were constructed of 2-inch pVC with a

10-foot screen. The depth of the monitoring
_ells was about 17 feet. A uniform sand pack
was placed in the space between the PVC casing

and the wall of the boring from the bottom of

the boring to 2 feet above the screen section.Bentonite was placed from the top of the sand
pack to about 2 to 1.5 feet below the ground

_ surface. A concrete surface seal was installed
to the gro%Ind surface and the monitoring well
completed with a locking flush-mounted monument

._ with a load rating of H-20.
J I
:: Soil Sampling

r Soil samples were generally obtained at
• 5-foot-depth intervals using the Standard

Penetration Test procedure as described in ASTM

D 1587. A standard 2-inch outside diameter,
is-inch split-spoon s_mpler was driven into the
soil a distance of 18 inches using a 140-pound
hammer, free-falling 30 inches. The n_=her of

blows required to drive the sample the last 12inches is the Standard Penetration Resistance

recorded at the respective depths on the boring

logs. This resistance, or blow counts, providesa measure of the relative density of granularL •

soils and consistency of cohesive soils.
Samples were recovered from the split-spoon
samplers and described using the soil

'" classification system presented on Figure A-I.

I Drilling and sampling cleanedequipment were

_ after the completion of each boring or sampling
event to minimize the potential for cross

contamination between soil borings cr sample
intervals. The augers were steam-cleaned after

I S_U_q_ 0097] Page A-I
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each boring. Split-spoon samplers were cleaned
wi_h Alconcx and rinsed with distilled water

__ between each sample run. Soil cuttings weredisposed of on-site.

"I H-Nu Measu.remeats
Organic vapor measurements were made in the

- sample jar hea_space using an H-Nu photoioni-

i7 -- zation detector to assess the possible presenceof petroleum produc_ in soils beneath and in the
vicinity of the buried tanks. Soil samples from

_:[] the split-spoon sampler were collected in glassjars (filled half full) and covered with
aluminum foil prior to capping. H-Nu measure-

_ ments ware made after the jar samples sat for 15
to 20 minutes by pushing the probe through the

•_- foil cover. The H-Nu measurements were made

using a 10.2 eV probe. The H-Nu was calibrated

using a manufacturer supplied standard gas(iscbutyle_ne, eq_livale/_t to 34 ppm benzene)
prior to making the measurements.

:n
t"

:]

k
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t Key to Exploration Logs
Sample Descripons

I _'!as=H,?:==-._1,-,n a? .,i:_._.:= in "_flls ,'m==_;=_-_." D88,,,c: Di'1 vISUS_ ?If'_ enc[ 'LaD_r'si:_Py =DSe_'VU'._.D_=

I
• V=.',ua1...-:mnu=. _ :las,,,:.."*.,'at:.,',n =m-...no,,s a:" _ D 248B _aP_ usea ms mn _._ent::.¢*.==,'::."n g":.'l,

r-

D_sitylCan_l_c¥

$o_;1 oens1".y/cans_==_cy 2n _=r*.ngm _ P_late= DP*._P£1y t_ the S_noar_ _ne_t_=n r_esls'¢mnca. .,
5_.I =mnslty/cansls_ncy in t_t =1: Is est1_ta= =asna on v'.suml oDss_a:i=n in= Is I:_lin=l_

_l l::klll:si:lm=l I:llll ls'_Jn=ll S_'_nq_._Dm_i_-y In 51o_/Fo=: _:_llS_nCy In 51arm�Foot M1

very l==se 0 - 4 viry sot"-. 0 - • <0.
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>_0 >;!. 0
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I _ _m D/P:_l=1=lm _ls1=u_. S_lgtl=ly (=layeyo s11ty. _.3 5 -- "2
• - _=l=ly I=lll.ow ,',=t:=._Ja

NOISl= #_l'_Om_ly nel_ =1=1==._.III _layey, =11_y," sllrt:y, _llvl1_y ,_ - 30
m_ls_t,u-l_ =orrl=Sn'_
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i K "_ '

• oDPax2ma=8 _._ll:u-essive Sl:reng=l_ _n T_

G_rm,n'_ l_st._r Obsm-,vat::Im'm _ "_=""_"
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]
Boring Log and Construction Data for

1 Monitoring Well WY-1
Monitoring

Geologic Log Well Design
I .o

• _-_ <..'i_ •CasingSl;ir..kupinFeet
- .:_2D ,_ Top of PVC inFeat O.OO

_'"_ Approx.Ground Surface ....' ,

,] C_'-_0ElevationinFeet 3BD" _'_:"; Sampl...eN -

Very densa,damp. gray--brown,gravelly. -- _j_ -- _ --verysilty SAND. - ,, . _

4: I _ 50/4" "'" """q

# # • #'iJ w

• I "/" # # _ f/J# # . f/_

5 Very dense, damp, slightly gravelly, ..... [-/.'['.
slightly silty SAND. - ".'.'.." .'.'...•.

• . - .

"'.'. ,. •...

"1 _,._ -_2 _o/_.- : :
". .....•

"...." "" .

r . ,o"". "'. '".' "'"...

i] _°- - .,-.- .."-.-" -
"," .', . -

• . . -.

-3 79 " ..'-' .'.'.
• ,,• • . .

• F1 5- ""'" "'""• . • ..

.° . . , •
• . . , .
., '..

,.. _ • . •

- 50/3" "...'...'..."-,.'.

-Bottom of Boring at 1B.3 Feet.
"j - Completed 2/24/89.

20-- - ... _

._1 -

25- _ 7_. IZ,o6( !If/ z_?:
_. 1. Refer to Figure A-1 for explanation of descriptions
• ( and symbols.
J_ 2. Soil descriptions and stratum lines ore interpretive

and actual changes may be gradual, j
3. Ground water level, if indicated, is at time of drilling

."1 (ATD) or for dote specified. Level may vary with time.
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Boring Log and Construction Data for

| Monitoring Well WY-2....... Monitoring
Geologic Log Well Design

I Easing Stiakup in .
Feet

- _ .c::'_ .... - Tap of PVC in Feet O.OO
eL-- Ap_rox,. Ground Surface

r '0 Very dense, damp, gro)--brown, gravelly,
- very silty SAND.

I .... • _X x:
I

• ,. f _ "'\-, ...
\%

r,_: . Very dense, damp, gray--brown, slightly . ,'X.\\\\ ""-"
5-- silty SAND with occasional gravel, m ".:" ".. --

-.. ..

_ ..

I _ ...

Very Oense, damp, gray-brown, fine to _ ....

' - ! • 1 0 m medium SAND. -- ._ .-.-."

I_ _._ ' ...'.._ ".....

• . . ..o.

• /_ -. m

- t " - ." . ,

- 1_ . _ _ ....".
",..

:.,"

I '- -
-_ . • .. ..''

"_ L . :...I'_ ..-

-< 1 "'..."1_.,_ .'"".".

° "_,--- '_z "'.'""""".'""""." ".'"
- A ' " '""."''"L

i_ I - "Bottom of Boring at 18.5 Feet. - -Completed 2/24/B9.
• _" 20-- -- "" --

r •

-j
.-j

25- -- --

1. Refer to F_gure A--1 for explanation of descriptions _7

"J and e_'nbots. /'_• 2. Sail descriptions and stratum lines are interpretive
and actual changes may be gradual. /'_/___

_ , .. .3. Ground water level, if indicated, is at time of drilling
_ (ATD) or for ciate specified. Level may vary wit_ time. J-2359 2189

Figure A-3
r

!.j STRUNK 00975
• .

AR 025038



i ,

il Boring Log and Construction Data fori

'"_ Monitoring Well WY-3 .Monitoring --
-- Geologic Log Well Design

21 ,Casincj Stick.up in Feet
-:::"_ Top of PVC in Feet 0.O0....,

P---'-Approx. Ground Surface

"- V r 360 Sample N

0 e y dense, moi"'_t, gray--brown, slightly m] - silty, sandy GRAVEL (FILL)

!i_ s-)_ .5--

-Very dense, damp, gray--brown, very

occasional SILT lenses. . __, ___ .

1O- .-..- ,-..........:• '. , '.- ".•..I
". ".'. ". , . .

• • . • . , -

i - .... ,'...'._
• • " ' ." • .i

• . .. .

. . . ,. , ". "1

... . ,

". ". ".'. !, .",'.'. '

! • ." ".."1, , "..".

I 15 -- " ..... .".
"_ Very dense, damp, gray--brown, fine to :-. "!' '.'."'

- medium SAND. " ..... •
"-'.' .r ' .' •

! =q .'" ".'1 ' ".".'" "'.-..7:.:.7..-i:-..
: - ;__ _ ... -. -.....: ....,-.

m

-J " - Bottom of Boring at 18.5 Feel

i.' 20_ Completed 2/24/89.

D ."

m

I ._
i

t---
I

t 1. Refer to Figure A--1 far explanation of descriptions
and symbols. /-Z/- 7

2. Soil descriptions and straLum lines are interpretive

r and actual changes may be gradual. /__[_
i 3. Ground water level, if indicated, is at time of drilling

"_ " (ATD) or for date specifiecL Level m=_ vary with time, J-2359 21B9

Figure A-4

__ s_K oo9_6 -
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