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._,11 SHANNON & WILSON, INC. 
- Geotechnical Consultants 
-' Engineering and Applied Geosciences 

Over 
35 Years of 
Excellence 

400 North 34th Street, Suite 100 • P.O. Box C-30313 • Seattle, WA 98103 • (206) 632-8020 • Fax: (206) 547-0386 

April 30, 1990 

Seattle Engineering Department 
Seattle Municipal Building, Room 910 
600 Fourth Avenue 
Seattle, Washington 98104 

Attn: Mr. James B. Robertson 

Ml 
RE: EXPLORATIONS AND TESTING FOR POTEKTIAL HYDROCARBON CONTAMINATION - SOUT~ 

LANDER SEWER SEPARATION PROJECT PHASE II. 

This letter includes the results of explorations and laboratory analyses for 
potential hydrocarbon contamination near the intersections of 1st Avenue South 
and South Holgate Street, and 4th Avenue South and South Walker Street in 
Seattle, Washington. Our scope of services included the following: 

o Drill and sample three soil borings at selected locations along the 
proposed sewer line routes extending beneath 1st Avenue South and 4th 
Avenue South. 

o Complete the borings as shallow {about 15 feet deep) monitoring wells 
screened through the water table interval. 

o Develop the wells and obtain water samples. 

o Send retrieved specimens to a testing laboratory and provide results 
of chemical analyses of soil and groundwater samples. 

Authorization was provided by a March 6, 1990 letter from the Seattle 
Eng·; neeri ng Department. 

Seattle • Everett • Fairbanks • Anchorage • St. Louis 

PRESIDENT: Earl A. Sibley. P.E. • 
SR. VICE PRESIDENT: Atef A. Azzmm; Raymond P. Miller, P.E.; Harvey W. Parker. P.E.; o.orge Yll'l'l&l'le, P.E. 

VICE PRESIDENT: Herman H. (TeK) Druebett. P.E.: Richard H. Gates, P.E.; W. Pa~ Grant. P.E.; Leland B. Jones. P.E.: 
Tnornas E. Kirkland. P.E.; Gerry Millar, R.G.,; Frank W. Pila, P.E .• P.G.; Ming.Jiun (Jim) Wu, P.E. 

CONSULTANT: William L. Shannon. P.E. 
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Boring Sample No. 

~ 

MW-1 S-2 
MW-1 S-4 
MW-2 S-2 
MW-2 S-4a 
MW-3 S-2a 
MW-3 S-5a 

WDOE Soil Cleanup Standards 

Depth TPH 
(feet) (ppm) 

5.5 -1 31 
10.5 - 12 34 
5.5- 7 31 

10.5 - 12 69 
5.5-7 29 

13 - 14.5 23 

200 

TABLE 1. RE:SUL TS OF SOILS ANALYSES 

Benzene Ethylbenzcne Toluene 
(ppb) (ppb) (ppb) 

650 <10 <1 
170 92 10 
270 120 99 
61 <10 14 
330 <10 17 

2 <10 4 

660 14,000 143.000 

m,p-Xylcnes o-Xylene 
(ppb) (ppb) 

2 2 
71 47 
76 42 
8 <1 
24 <1 
<I <1 

Total Xylenes 2.000 

Qm·-

. ., 

T-1166-01 

Lead II 

(ppm) 

<0.1 
<0.1 
<0.l 
<0.1 
<0.1 
<0.1 

500 (proposed) 
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Well 

MW-1 

MW-2 

MW-3 

METRO Standards 

TPH 
(ppm) 

<l 

<1 

<1 

15 

r·-·~-·~. ~.-· ... ~ --. ~ ,,, .......... ~ ""'· ' 
~ 
::.;;;,,,Ill 

TABLE 2. RESULTS OF GROUNDWATER ANALYSES 

Benzene 
(ppb) 

710 

59 

35 

70 

Ethyl benzene 
(ppb) 

<10 

<10 

<10 

1.400 

Toluene 
(ppb) 

1 

2 

<1 

14,400 

m,p-Xylenes 
(ppb) 

<1 

<1 

<1 

o-Xylene 
(ppb) 

<1 

<l 

<l 

Total Xylenes 14AOO 

<n • High lead concentrations may be related to turbidity of water samples. 
:r 
> z 
z 
0 ·z 
~ 

·~ 

r u, 
0 
z 
-z 
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r.;::-.. l ,. ' 

T-1166-01 

Total Lead 
(ppm) 

<0.1 

2.9* 

3 
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SITE AND EXPLORATION PLAN 
AND 

SUBSURFACE PROFILE 
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and Approximate location 

0 
b3 

40 

E---3 I 
Horizontal Scale in Feet 

80 
I 

s 

Note: 
~J:Pro-. lo< of torm~r O'rC'f"hC-OCI \rt:1oU• 
DI indtcGt.•d on pt.o"'s tt"Dm ,~,20·1,. 
NG tuf"l.hn" lll'lfa-mot,ari O¥Ot1Ct>le. 

FB: 2409 GG 
24,0 AA 

HGt..--

-----, 

t 

'Z< 

ro 
1 120 

110 

100 

190 
--------- - 80 

South Lander Separation Project Phase II 
Seattle, Washington 

PLAN AND PROFILE 
1st AVE. S. 

STA. 0+00 TO STA. 5+10 
April ~990 

SHANNON a WU.SOH.1NC. 
GeotedinaJ Cl:ln;ut.an1s 

T-1166-01 

RG.1 

l 
.!: 
C. 
l 
ii. 
~ 
Cl 
u 



n 

. 

L 

. n , . 
r 
I 
• .. 

L . 

P. 
EI 

r •.. 
\ 
L. 

L 
(1 
l ~j 

ti 
n 
U, 

~ m 

a> 
Q 
Lr.. 
£ 
C 

.S! 
'E 
> 
~ 
w 

120 

S Walker St 
of 

~ 
.. 

0 .. 
\) ""- ! Ut '{" ~ >4' "a ' ' I "l') ·~ 'i !: 

I " 4th Ave s I 
II ...._. 

MH ., ('w ~i ..,, .. , ' Go<• • ) , -ta,~~ l v.u·~ 
r--f_ t -, •. ,.. CU' , _ I~ j,....c.ej\Ci r-J,1 ,, .. .. ,r, ... ,i.r, l ¥ ... .... .. . ~ ~.-!rrrt / 1.a2.o ·-.... -~ ,-c...· .. ·· , ... ,::~,, tt 

,• .. , (L''l ..... ~ .. '-"'- .,, .. " " \llir~'-'-'-1\-....... ' ' .c. '-I ,~ I 
._._ .. .. 

• u 32.0' -· . ' ~, - \ - ,~it1'1...._ .. ., ..... ,--i.,.... .. '!!"...! • ' :w-.. .... ·- -·· , '. I ... , ... .. 
a- J ............ l J ,_ ~ -.. , *"'1-llt"* ~,.n ....t,;W ..... H'I! / --J - "-"-' ~ / ~- J CIPM0-'11 I c.. ,._, c- ..... l c: w 

, ___ 
J c.-co-, l _._.,.. 

l / 1 " c-ari:.-. .... •1 , } I , ,. 
~'T" 1 ~ ....... , 

J • 4 l ' r s -
J •·c-c ' ~~ MW-3 •--.,_.:- !a"' 1tr.u., -
D ,·c .. ~ I •" CM< R 
1 /i -:: 

j 

L ....... _ ·-~-,~ 
~· p~~. !_ i,. 1-- r --- - f:.r - -@- ='='~-arr - ... ; --- - -- -- L._ __ - ·- .1!~-

'& / ~] 1' B---••o,,1n:~J....- ~ = = ..... ,. .. ij _c••u·~ e l.1 .:> l. -~~=:~~ J~ •s_ --~- - --,,,. • .._. · :T"il!;.Dt!!:-:E.. ,- - - -- --
-,r.'lr - --:'t"l"'i ~ff -tr• • .,-_ r::__ - ~ --ra•, ,i'i&.-W,""r::: ---
~,r, ,.r 
'•·~t•••l 

i I 
0 1•··~ 

....... ~ . " 
.. ,., 

,- ,.,,.." - :__ I 

,.,. ,_, -- ic ....... ..i: .. -t-" "-
• · 1· - ..... ~. 

r 19-:3 I 

~ .:£ 
-U...U- 2_ ,;i. • 11· 1.I! 

/-··•-~ / 24"' PSD 

- .•. .. 

/ 
.. 

~,,. ,,, '--- t• iJ ~L'-• IC• "' - Ow) ' r!ww _, ~1~.-1 . 

LS-11 • 

MW-1 ~ 

Cid . 

LEGEND 

Previously Installed Boring . 
Designation and Approximate 
Location 

Monitoring Well Designation 
and Approximate Location 

-

""'' 
{ ' l'I 

. .., - ,. • r - ·- - - -- -
·-' -

-'•"• t1· ml 
.. '!"'• I.A~ 

___ __ .., 
' -- -- ~ - =-=-:-a:-,.•l"i'fa - - -r -~. -- ·- ·--~..: - -- - -- -

~:.·~1 -~,n .. ~; == -~ """"' \u•.w 
. 

r • • ,Gd .. , 
/ I I Ml-I ,o..,,,.-,u·1 J IMW ,__.,.--,... _., ._~, tn , .,. ... ,.-c:.e / 

i / 7~82.0 /36
1
'PSD 

/ 
I i 0 / 

I i / 
I # Rt 34.0' . 

MW-2 
..__. __ 

0.12•,. / 
'C 1. ~,. ,. T I ,, :,,. / 

'-;;,:,;..; ~, , .. .... ' . . ' •. 

.J - I "' ' if fuL...;. ,....,. •• ~ J r;;.y . . • (~ ,.:-...(t.>) q - j ......... , ·-F """'D-• I ·- ~ .. c ..... ~-
,_ 

~- r • ~ .rt:.- u.... ,' _) 
L r:~ ~j: --_, -···~-- , 

~ ... , .. ~rc;-:--{jj ,..I""<-"._, ~;· o~::; r~, u, ... , .. I 
Sr-' ~ ;244• [ .. [lifil KJ ~· ~y ~,[ H .ii ...aPK ilt:;tr 

l~~~!ll~<V \ il'M 

I . , 
I 

: -n, 

\ HO t t : 

• 1 C-w L1fft>n ot Cw,\•Olt --000 .......... ~ (1'07) 

11 us· oc ,. w ~ s '""'" u. 01 .. 
.t cw•-ott woo, P,1i"9t ,,.c 7Jl""'•U ~ - S,pro c .-it un'-~O-ft (~Oft , • • 4111 

"" " ) W V : W•h·I' Yoh,e 

SITE AND EXPLORATION PLAN 
AND 

SUBSURFACE PROFILE 

1 
u 1 
0 

F-3 

~ 

FB 3150A 

40 
E3 I 

Horizontal Scale in Feet 

---- ----- - ·----------
MW-2 MW-3 
-~--F',.1ioleuailidof:· - 1 -~ 

« 

80 
I 

? ._../~. _.:,Za~ --t---- ? 1--_.----: 
--- - - .. 1 ,1,;; ? ,- _..:.... - -

: • I 7 21)~ ~ 
--"-'a..~ Loose, fine lo medium 

Loose. fine 10 sandy SILT /silty. fine 

~ 
Ql 

u. 
.5 
C 
.2 
Q 
> a, 

LU 
13( 

12( 

11 ( 

, oc 

90 
I 

I 
v ery li:i~e. silly, Ima I ""' ~" Very 50'1, $1fty '?-- Loose, sandy 

eo t:;;:::;:===t=====:;::::::::::::=:::;====~~'.===:'.:..:'..~~:::::::::::~:::::=:::::==~·=SA~N0:~;41!1==~L:!:Oll:!!e.s~=-...::-:...-=-==- ---.N./--/· ~ CbAV; or9n~- PEAT {FILL) 
I ~ 

medium SANO 1 !o medium SAND (FILL) 
~ - - 412 . 0' ·..35:2:SO.-® Q.22",l. __ 

s I ·1 
8 
:.. 

80 
80 _......_ __ _.__.~ - _... __ _.. _____ __._ _ _ ___ ______ _.~ .... ----·· · • • ·----- ·~ ~ ~ __ ! ____ 8 .... ,.._ ______ _ _ ----~--'-------

, . 
l a) 

if. 
.k 
C 
.2 

__ . ,.· 
110~~-=-=~~~~:l~E:i::.tll~~==~====~~=f-~++~~~-t"tO-f-=.:~~~~~~~~~~~~~~~~}s.~'~;;~-&;=_;~~-;~-~~;~;~~~~¥=~=#:+s:~=¥=§,=Nf=#=i*=*~~~~=k:=§=i*==~~r~q=+=+=;=~=~=++===~==*~ci~ss~-~=m,==i--:::--i 

_ _ __ _ I i _ I I I ----~ 1001--;._-.;.;..:.:......:...-+-;..i.+-&...-~~!-'---l....----cli----lf+elG-___;!'--t09 t---+~- ....... ~ -
CI) -~ 

LU w 
l 

I 

,7-,_ 

so r'----=-t-. -:-. _-:-:_ .-. Hl:!q~te=::H::~t:ill='l:.!~:::.1--- 90- __ l_ 
• · ' lLookirv,i NoMtl), 

· 90 

120 

a> 
South Lander Separation Project Phase II 

CII Seattle, Washington 
110 u. 

s 
C PLAN AND PROFILE 
.Q 
iii 4TH AVE. S. 

100 1 STA. 5+10 TO STA. 11+30 UJ 

April 1990 T-1166-01 
so 

SHANNON & WILSON, INC. FIG. 2 Gealechnlcal Consutuints 



,.
I 
j 
I ,. 

,-
! 

[ 

C 

L .. 

L 
E 
f 

L 

i 
fl 

LOG & AS-BUILT DIAGRAM 
GEOLOGIC LOG 

Driller: Wiota, Inc. 
Completion Date: 3-14-90 
Elevation: Approx. 108 Feet 

CD 

t 
Cl) 

l 
.5 
.c 

! 

AS-BUILT 

I- 14· • I 
l--1 o·---, Flush Mount r---e·---l Monument 

round Surface- -----+---+-

Concrete and Asphalt Pavement 

Loose, black coal fragments mixed with 
ashes (Fill) 

Very loose to loose, gray, silty, slightly 
clayey, fine SAND 

- petroleum odor from 5.5 to 7 feet 

- petroleum odor from 10.5 to 11 ieet 

Loose, reddish-black, fine to medium SAND; 
trace organics 

NOTE 

C Chemical Sample Location 

Bottom of Well at 15.5 Feet 

SHANNON & WILSON, INC. --111 WASTE MANAGEMENT SERVICES 
- SEATTLE, WASHINGTON 
.... (206> 132-8020 
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10 

11 

12 

13 

14 

15 
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South Lander Separation Project Phase II 
Seattle, Washington 

MONITORING WELL MW-1 

Sch.40 
2"PVC 

Colorado 
Silica Sand 
Filter Pack 

No. 20 Slot 
Screen 

April 1990 

T-1166-01 

FIG. 3 
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LOG & AS-BUil T DIAGRAM 
GEOLOGIC LOG 

.!i! ! ai 
l; 

AS~BUILT 

I ,4· I Driller: Wiota, Inc. 
Completion Date: 3-15-90 
Elevation: Approx. 111 Feet 

t 
8J 

.E 
~ 

ci. 
CD 
C 

...J ,_ 
~ -,n, 

3:. 
~10·----1 FtushMounl 

f--il· -1 Monurrnml 

----.......-<Gn;iund Surface--------t---+-

Concrete Pavement 

Loose, gray, silty, fine SAND: moist (Fill) 

- petroluem odor from 4 to 1 6 feet 

1 

2 

1I . 3 

I- 4 

J 
J 11 

II 

5 

6 

7 
3Z 
,o 
Ol 
rb -. M 

I I 3I 
8 

9 

Loose, black, sandy PEAT with occasional 
debris (glass fragments): petroleum odor 10 

(Fill) I I 
4 C 

11 
12 

Loose, black, fine to medium SAND; 
petroleum odor 

NOTE 

C Chemical Sample Location 

Bottom of Well at 16.0 Feet 

SHANNON & WILSON, INC. --111 WASTE MANAQEIIENT SERVICES 
- SEATTLE, WASHINGTON 
_, (208) m-8020 

13 

14 

15 

South Lander Separation Project Phase II 
Seattle, Washington 

MONITORING WELL MW-2 

Sch.Ml 
2" PVC 

Colorado 
Silica Sand 
Filter Pack 

No. 20 Slot 
Screen 

April 1990 

T-1'166-01 

FIG. 4 
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LOG & AS-BUil T DIAGRAM· 
GEOLOGl'C LOG 

Driller: Wiota, Inc. 
Completion Date: 3-15-90 
Elevation: Approx. 111 Feet 

I.. 14· • I 
l---10·---l Plush Mount 

1--6· -l Monument 
1-------<3,0Und $Ur!a.e&-----.....i,.----i-

Concrete P'avemenl 

Loose, gray, fine to medium sandy SILT I 
silty, fine to medium SAND; wood 
fragments; moist (Fill) 

- petroluem odor from 1.5 to 16 ieet 

NOTE 

C Chemical Sample location 

Loose, black to reddish-black, fine to medium 
SAND; wood fragments; petroleum odor 

Bottom of Well at 16.0 Feet 

SHANNON & WILSON, INC. --111 WASTE MANAGEMENT SERVICES 
- SEATTLE, WASHINGTON 
~ (208) 132-8020 
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South Lander Separation Project Phase II 
Seattle, Washington 

MONITORING WELL MW-3 

Sch. 40 
2" PVC 
Riser p· 

Colorado 
Silica Sand 
Fiher Pack 

No. 20 Slot 
Screen 

April 1990 

T-1166-01 

FIG. 5 
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FRIEDMAN & BRUY A, IN'C. 

ENVIRONMENT AL CHEMISTS 

Date of Report: April 2, 1990 
Date Submitted: March 16, 1990 
Project: T-1166-01 

RESULTS or ANALYSES or SOIL SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS 

BY IR (EPA METHOD 418.1) 
Results lleported aa µg/9 (ppm) 

Total Petroleum 
Sem12l~ f 

MW-1/S-2 

MW-1/S-4 

MW-2/S-2 

MW-2/S-4a 

MW-3/S-2a 

MW-3/S-5a 

Quality Assurance 

Method Blank 

MW-1/S-2 (Duplicate) 

MW-1/S-2 (Matrix Spike) 
Spiked@ 500 ppm 
Percent Recovery 

MW-1/S-2 (Matrix Spike Duplicate) 
Spiked@ 500 ppm 
Percent Recovery 

Hydrocarbons 
(ppm) 

31 

34 

31 

69 

29 

23 

<10 

29 

74% 

80% 
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FRIEDMAN & BRUY A, INC. 

ENVIRONMENT AL CHEMISTS 

Date of Report: April 2, 1990 
Date Submitted: March 16, 1990 
Project: T-1166-01 

RESULTS or ANALYSES or SOIL SAMPLES 
FOR BTX AND ETBYLBENZENE 

USING THE HEADSPACE METHOD 
Results Reported as nq/g (ppb) 

Benzene 
Sample# 

MW-1/S-2 650 

MW-1/S-4 170 

MW-2/S-2 270 

MW-2/S-4a 61 

MW-3/S-2a 330 

MW-3/S-Sa 2 

Quality Assurance 

Method Blank <1 

MW-2/S-4a (Duplicate) 42 

MW-2/S-4a (Matrix Spike) 
Spiked@ 150 ppb 
Percent Recovery 41% 

MW-2/S-4a 
(Matrix Spike Duplicate) 
Spiked@ 150 ppb 63% 
Percent Recovery 

TQly~ne Et-Benzene 

<l <10 

10 92 

99 120 

14 <10 

17 <10 

4 <10 

<1 <10 

15 

38% 77% 

51% 77% 

Xylene 
l1U2. Q 

2 2 

71 47 

76 42 

8 <1 

24 <1 

<l <1 

<1 <1 

<1 <1 

42% 40% 

66% 58% 
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FRIEDMAN & BRUY A. INC. 

ENVIRONMENT AL CHEMISTS 

Date of Report: April 2, 1990 
Date Submitted: March 16, 1990 
Project: T-1166-01 

SCIL 

RESOLTS 01' ANALYSES 01' jJ.HEl\ SAMPLES 
l'OR. EP-TOX METALS IN ACCORDANCE WITH "UST 

METHODS l'OR EVALUATING SOLID WASTE" 
EPA SW-846, 3rd EDITION 

Results R.aported as mg/L (ppm) 

Sample f Lead 
(ppm) 

MW-1/S-2 <0.1 

MW-1/5-4 <0.1 

MW-2/5-2 <0.1 

MW-2/S-4a <0.1 

MW-3/S-2a <O.l 

MW-3/S-Sa <0.1 

Quality Assuranc~ 

Method Blank <0.1 
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FRIEDMAN & BRUY A. INC. 

ENVIRONMENT AL CHEMISTS 

Date of Report: April 2, 1990 
Date Submitted: March 16, 1990 
Project: T-1166-01 

RESULTS or ANALYSES OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS 

BY IR (EPA METHOD 418.l) 
Results Reported a1 mg/L (ppm) 

Sample f 
Total Petroleum 

Hydrocarbons 
(ppm) 

MW-l/W-1 

MW-2/W-2 

MW-3/W-3 

Qualitv Assurance 

Method Blank 

MW-1/W-1 (Duplicate) 

MW-1/W-l (Matrix Spike) 
Spiked@ 10 ppm 
Percent Recovery 

MW-1/W-l (Matrix Spike Duplicate) 
Spiked@ 10 ppm 
Percent Recovery 

<1 

<1 

<l 

<1 

<l 

87% 

68% 
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FRIEDMAN & BRUYA, INC. 

ENVIRONMENT AL CHEMISTS 

Date of Report: April 2, 1990 
Date Submitted: March 16, 1990 
Project: T-1166-01 

Sample t 

MW-1/W-1 

MW-2/W-2 

MW-3/W-3 

MW-4/W-4 

RES'CJLTS 01' ANALYSES 01' WA'l'ER SAMPLES 
l'Oa BTX AND ETRYLBENZENE 

USING TSE BEAI>SPACE METHOD 
Result• Reported•• ng/m.L (ppb) 

Benzene Ioly~ne El-Ben~ne 

710 1 <10 

59 2 <10 

35 <1 <10 

<1 <1 <10 

Duality Assurance 
Method Blank <l <1 <10 

Xylene 
m.Jl !! 

<1 <l 

<l <l 

<1 <1 

<l <1 

<l <1 


