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WASHINGTON STATE DEPARTMENT OF ECOLOGY
ENVIRONMENTAL INVESTIGATIONS AND LABORATORY SERVICES

December 11, 1989

TO: Sherman Spencer
Flora Goldstein

FROM: Laura Chern{}%§¢¢543{ fib;@k

SUBJECT: Review of Burlington Northern Rail Yard Site Characterization.

SUMMARY

Previous studies of ground water and soil contamination at the Burlington
Northern Railyard located in Othello Washington, were evaluated to
determine if further characterization of the site is needed. Two aquifers
exist beneath the site. These are separated by a continuous silty clay
layer. The ground water monitoring well network is inadequate to define
the extent of contamination in either aquifer. Of seven wells installed
in the upper aquifer, one is screened correctly; this well is located
upgradient of potential contaminant sources. Only one monitoring well is
completed in the lower aquifer; it has never been sampled and is also
located upgradient of the site. Surficial soil contamination has been
adequately defined. Deep soil sample analytical results suggest vertical
migration of contaminants to a depth of at least sixty feet.

INTRODUCTION
Objectives

The Toxics Investigations/Ground Water Monitoring Section (TI/GWM) of
the Department of Ecology was requested by the Eastern Regional Office
to evaluate characterization of contamination at the Burlington Northern
(B/N) Railyard site prior to signing a Consent Decree for cleanup. The
specific objectives were:

o To determine if the ground water monitoring network adequately
defines the extent of contamination;

o To determine if surface water, ground water, and soil contamination
is adequately described;

o To determine if additional sampling by Ecology is needed to define
the extent of contamination.
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Site Description

The Burlington Northern Railyard site consists of 13 acres located in
Othello, Washington. The former railyard was built in 1908 and operated
as a refueling facility until 1982. Bunker and diesel fuels were stored
on-site. Paint wastes, solvents and degreasers were used on-site until
1956 when maintenance services were discontinued. Waste fluids generated
at the railyard were discharged on property currently owned by the
Chicago-Milwaukee Railroad (Norton, in progress). Possible sources of
contamination are shown in Figure 1 and include a fuel storage area, a
fueling area, an engine maintenance area, an oil/water separator, the
turntable, and a depot. All structures have been removed from the site.

Previous Work

Previous investigations were initiated by Burlington Northern and
conducted by Remediation Technologies Incorporated (ReTech). Results
are presented in three reports: Phase I (ReTech, 1987), Phase II
(ReTech, 1988), and a Status Report (ReTech, 1989). Since 1986,
remedial activities at the site have included the following: removal of
an above ground diesel tank; excavation of a buried oil/water separator;
installation of a gravel collection trench, ground water migration
barrier wall, and two sumps around the contaminated area to facilitate
soil washing; and installation of nine ground water monitoring wells,
Fifty-four test pits were dug on-site to allow mapping of a subsurface
silty clay layer. Surface water, ground water, and soil samples have
been collected and analyzed for polynuclear aromatic hydrocarbons (PNA),
volatile organic compounds (VOC), oil and grease (0G), polychlorinated
biphenyls (PCB), and priority pollutant metals. Pilot studies were
conducted at B/N to determine the best method of soil treatment.

GEOLOGY AND HYDROGEOLOGY
Regional

The Burlington Northern Railyard is located in a broad basin between the
Saddle Mountains and Frenchman Hills anticlines. The basin is composed
of a thick sequence of basalts from the Columbia River Group. The
basalts are overlain by interbedded lacustrine clay, silt and sand and
eolian deposits of the Ringold formation. In the basin surrounding
Othello, the Ringold formation is up to 600 feet thick (Grolier et al.,
1971). Glaciofluvial gravel, sand, silt and clay overlie Ringold
sediments and are less than 20 feet thick near Othello. The Ringold and
glaciofluvial sediments comprise an upper unconfined aquifer. Regional
ground water flow in the unconfined aquifer is southwest (Tanaka et al.,
1974) . Drinking water is obtained from the underlying basalts.
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Local

Monitoring well logs, test pit logs, and soil boring logs from the B/N
site show the geology consists of fill and glaciofluvial gravel 4 to 10
feet thick, 20 to 25 feet of Ringold varved lacustrine silty clay,
underlain by Middle Ringold interbedded clay, silt and sand. A driller’s
log for Othello City Well Number 6, located approximately 400 feet east
of the site, shows basalt at a depth of 214 feet from the surface. The
ground water system 1s composed of two aquifers separated by the silty
clay. The upper aquifer consists of gravel and may be saturated only
during seasonal irrigation. The lower aquifer consists of sand, silt,
and clay. The ground water flow pattern in the upper aquifer cannot be
defined using the existing monitoring network. Ground water flow in the
lower aquifer has not been defined. The upper and lower aquifers are
separated by a continuous silty clay layer of lower permeability. This
silty clay unit may be saturated all year. The permeability of the
silty clay unit as determined in the laboratory using a constant head
permeability test, ranged from 2.1 x 10 -6 cm/sec to 3.9 x 10 -7 cm/sec.
No in situ aquifer tests to determine hydraulic conductivity have been
conducted at the site.

METHODS

An independent analysis of existing site data was conducted. Hydro-
geologic cross-sections were prepared from eight monitoring well and six
pilezometer logs. Lithology, well construction information, and water
table elevations were plotted on the cross-sections. Figure 2 shows
three cross-section lines corresponding to cross-sections in Figures 3,
4, and 5. The vertical axis is greatly exaggerated to show detail.
Properly constructed monitoring wells and piezometers were used to
construct a potentiometric surface map for the upper aquifer (see

Figure 6). Surficial soil sample analyses data collected from nine test
pits and field observation data from fifty-four test pits were used to
determine the areal extent of contamination. Figure 7 shows the
locations of test pits where contamination was detected. Soil boring
logs and split-spoon sample analyses data were plotted on cross-sections
to define the vertical extent of contamination. Cross-section lines are
shown in Figure 8; cross-sections are shown in Figures 9 and 10.

RESULTS
Ground Water Monitoring Network
The ground water monitoring network was found to be inadequate for
characterization of contamination in the upper and lower aquifers.

Table 1 lists problems associated with each monitoring well and
piezometer located on-site.
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Table 1.

1, 1989

Monitoring Well and Piezometer Analysis

Well Name

Location
Up/Down
Gradient

Screen
Placement*

Acceptable
Uses

Remarks

Monitoring

Wells

0-86-1

0-86-2

0-86-3

0-86-4

0-87-5

0-87-6

0-87-7

Up

Up

Down

This well

Down

Up

Up

Water level
Background
samples

Lower

G/C None

G/C None

was destroyed.

Clay None

None

Clay

Upper Water level

This is the only well
completed in the lower
aquifer. There is no
record of sample
collection.

Screen and filter pack
do not intersect the
water table. Water
level and contaminant
data characterize the
silty clay.

Screen and filter pack
intersect the water

table by a margin of only
0.5 feet. Vertical gradi-
ents between the gravel
and clay could bias water
level and contaminant data.

intersect
Filter

Screen does not
the water table.
pack intersects the water
table by a 0.25 foot margin.
Could not observe floating
product in this well.

Screen does not intersect
the water table. Filter
pack intersects the water
table by a 0.5 foot margin.
Could not observe float-
ing product in this well.

Screen does not intersect
the water table. Filter
pack intersects the water
table by two feet. Samples
would not represent the
water column: could not
detect floating product.
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Table 1. (continued)
Location
Up/Down Screen Acceptable
Well Name Gradient Placement* Uses Remarks

Monitoring Wells

0-87-8 Up G/C None

0-87-9 Up Upper Water level
Background
Samples

Piezometers:

OP-87-1 Down Upper Water level

0P-87-2 Down G/C None

0P-87-3 Down Clay None

OP-87-4 Down Upper None

OP-87-5 Down Upper Water level

0P-87-6 Down Clay None

* Clay Silty clay unit

G/C : Upper aquifer and silty clay unit

Screen and filter pack

do not intersect the water
table. Water level and
contaminant data could be
biased by vertical gradients
between the gravel and clay.

This well is properly
constructed and completed.

Screen intersects the water
table by a 0.5 foot margin.
Marginal for detecting product.

Available water level data
indicates this well sometimes
dry.

Available water level data
indicate that this well is
sometimes dry.

Water table is below the
screen.

Screen is marginal for
measuring water levels.
Could not be used to
detect floating product.

This well is dry.

Using water level data obtained from 0-87-7, 0-87-9, OP-87-1, and OP-87-53,
in February 1988, the horizontal ground water flow direction was west
southwest (Figure 6) and the horizontal gradient was 0.003 in the upper
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aquifer. The ground water flow pattern presented here is based on only
four data points and may vary significantly from true flow patterns.
Ground water samples were collected and analyzed for volatile organic
compounds, polynuclear aromatic hydrocarbons, oil and grease, polychlor-
inated biphenyls, pesticides, and priority pollutant metals (total).

Low concentrations of volatile and semi-volatile organic compounds, oil
and grease, and metals were detected. Sample analytical results (ReTech,
1987,1988) are presented in Appendix A. No conclusions about the adequacy
of the data can be made until the monitoring network is upgraded.

Test Pit Data

Sixty-three test pits were dug in the upper glaciofluvial gravel/fill
unit. Field observations by ReTech during two separate trenching
operations documented hydrocarbon product, sheen, or odor in twelve
test pits: TP-3, TP-4, TP-5, TP-7, TP-19, TP-22, TP-23, TP-30, TP-41,
TP-46, TP-49, TP-50 and TP-52. Locations of these test pits are shown
in Figure 7. Soil samples collected by ReTech in nine of the test pits
from the surface, in the gravel, and at the gravel/clay interface, were
analyzed for PNA, VOA, and OG, PCB, and priority pollutant metals. High
concentrations of volatile and semi-volatile organic compounds, and oil
and grease were detected in the former fueling area. Free hydrocarbon
product was observed in the northern portion of the site, near the
former diesel storage area, the excavated oil water separator, former
oil storage tanks, and the former depot. Sample analytical results and
field documentation are presented in Appendix B (ReTech, 1987).

Soil Borings

Five soil borings were drilled using air rotary. Borings were used to
determine if soil contamination exists in the Ringold sand below the
twenty-foot thick lacustrine Ringold silty clay. Boring depths ranged
from 54 to 65 feet. Drilling logs of the borings and Monitoring

Well 0-86-1 were used to construct cross sections. Split spoon samples
collected at lithologic boundaries were analyzed for PNA, VOC, 0G, and
priority pollutant metals. Locations of the soil borings are shown in
Figure 8 along with cross-section lines. Cross-sections are shown in
Figures 9 and 10. Where sample analyses data exceeded detection limits
for contaminants, a symbol representing the contaminant was placed.
Only boring B-1 showed no detectable contamination. Samples collected
from the sandy Ringold showed low concentrations of volatile and
semi-volatile organic compounds, and oil and grease to a depth of

60 feet below the confining silty clay layer. Sample analytical results
are shown in Appendix C (ReTech, 1987).
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CONCLUSIONS

1. The monitoring well network is inadequate to characterize con-
tamination in the upper aquifer. Monitoring wells 0-86-1, 0-86-2,
0-87-6, 0-87-7, 0-87-8, and 0-87-9 are located upgradient of
potential contaminant sources. All of the monitoring wells with
the exception of 0-86-1 and 0-87-9 were screened improperly.

2. Monitoring wells 0-87-7 and 0-87-9, and piezometers OP-87-1 and
OP-87-5 can be used to measure water table elevations.

3. Test pits dug in the upper gravel layer show contamination to be
greatest in the area near the fueling area. Free hydrocarbon
product was observed in the northern portion of the site as well.

4. Contamination in the lower sandy confined aquifer has not been
characterized. Only monitoring well 0-86-1 penetrates the silty
clay layer; no samples have been collected from this well.

5. No nested monitoring wells or piezometers exist to determine
vertical gradients between the upper and lower aquifers.

6. Soil samples collected from borings which penetrate the silty clay
show contamination in soils at depths of up to sixty feet. This
may indicate that contaminants are moving vertically.

RECOMMENDATIONS

1. Additional monitoring wells must be installed to better characterize
ground water contamination in the upper aquifer. These wells
should be located downgradient of the following:

Contamination in the northern portion of the site
where free hydrocarbon was observed in test pits;

Diesel fueling area;

Diesel storage area;

0il storage area;

Oil/water separator;

Roundhouse area;

Depot; and

Pilot study area.

Air photos or site plans should be used to better define possible
contaminant sources for placement of monitoring wells. These wells
should be screened in the upper aquifer. The screen should intersect
the water table and allow for detection of possible floating product.
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Monitoring wells should be installed in the lower aquifer to define
the ground water flow pattern, rate of ground water movement and to
determine if it is contaminated. These wells should be placed
adjacent to wells completed in the upper aquifer to define vertical
gradients. Wells should be drilled and installed so water from the
upper aquifer does mnot contaminate the lower aquifer. A double
casing is recommended.

Undisturbed Shelby tube samples should be obtained from the silty
clay unit. These samples should be tested for saturated hydraulic
conductivity, moisture content, degree of saturation, and field
capacity in the unsaturated zone below the silty clay.

Leakage across the silty clay layer should be estimated.

Comprehensive monitoring of the site should include monthly water
level measurements and periodic sampling for constituents of concern.

After installation and sampling of additional monitoring wells has
been completed, the network should be reevaluated to determine if
further investigation is needed.

LC:sk

ce:

Bill Yake
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TRBLE 4-10

GROUNDWATER/SURFACE WATER DATA - OTHELLO, WA
ANALYTICAL SUMMARY
POLYNUCLEAR ARDMATIC HYDROCARBONS

Concentrations in part per billion

Detection

Limits _CANAL CANAL LRB
Compound (ug/1) 0-86-2 0-86-2d (-86-3 \:4- WP DOMN  BLANK
Acenaphthene i ] ] 5 {200 u U U
Acenaphthylene t U ] U 200 1] U U
fnthracene 1 U 4 u (200 ] ] ]
Benzo(a)Anthracene { u U U (200 v u u
Benzoib)Fluoranthene 1 U 1] ] {200 U th Yy
Benzo{k)Fluoranthene t u 1] U (200 u u u
Benzo(g,h, i)Perylene ! ] u u {200 ] i\ u
Benza{alPyrene { u u u (200 u u u
Chrysene i U U ] (200 ] U v
Dibenz {a,h)Anthracene ! U ] u {200 U u U
Fluoranthene 1 u u U 30 u U u
Fluorene t ] U 5 1100 u U ]
Ideno({,2, 3-cd)Pyrene ! U U ] {200 U U ]
2-¥ethylnaphthalene ! u ] 15 3000 u ] ]
Naphthalene 1 ] u U (200 u U y
Phenanthrere { u u 3 1400 u ) U
Pentachlorophencl t U ] ] {10 U u ]
Bis{2-ethylhexyl) phthalate | b ] 12 (200 U U ]
Di-n-cctyl pnthalate ! ] u 3 {200 ] U u
Pyrene 1 y i U {200 U u U




TRBLE 4-11

GROUNDRATER\SURFACE WATER DATA - OTHELLO, WA.

RNALYTICAL RESULTS
VOLATILE ORGANICS
Concentrations in part per billion
Detection
Limt
Coupound (ug/kg) 0-86-2 0-86-2d 0-86-3 (0-86-4 CANAL-UP CANAL-DN FIELD BL LAB BL1 LAB BL2
ACETONE ! 9300 19,000 6600 (30 u u u u u
ACROLEIN S u @00 U @ U u u u u
ACRYLONITRILE S u (2500 U @0 U u u u u
BENZENE ! u 500 U (30 u u u u u
BROMODICHL OROMETHANE ! u G0 U (0 u u u U u
BROMOFORM ! u 500 U (30 u u u U U
BROMOMETHANE t u (500 U (30 u u u u u
2-BUTANONE 1 u G0 U (30 u u u u U
CARBON DISULFIDE { u (00 U (50 u u u u u
CARBON TETRACHLORIDE 1 u 00 U (30 u u u u u
CHLOROBENZENE ! u 00 U 0 u u u u u
CHLOROETHANE 1 u G0 U (30 u u u u u
2-CHLOROETHYLVINYLETHER 1 u 00 U (30 u u u u u
CHLOROFORM ! 8 G0 U 30 u u u u u
CHLOROMETHANE i u 500 U (50 U u U u U
CHLORODIBROMOME THANE t u (00 U (X0 u u u u u
141, -DICHLORDETHANE 1 u 0 U (0 u u u u u
1, 2-DICHLOROETHANE ! u G0 U (50 U u u u u
1,1, -DICHLORCETHYLENE ! u 0 U (50 u u u u u
TRANS-1,2-DICHLOROETHYL | u (300 U (X0 U u u u u
1, 2-DICHLOROPROPANE 1 u o U (50 U u u u u
CIS-1,3-DICHLOROPROPENE 1 u 500 U (30 u u u u U
TRANS-1, 3-DICHLOROPROPE 1 u 500 U (30 U u u u u
ETHYLBENZENE ! u (o U (30 u U u u U
2-HEXRNONE t u 500 U, (50 U u u u U
KETHYLENE CHLORIDE i 70,000 160,000 93,000 700 % 17 & u U
4-METHYL~-2-PENTANONE 1 u 300 U (0 u u u u u
STYRENE l u 00 U (50 u u u u u
TETRACHLORDETHENE ! u 00 U (<0 U u u U u
1,1,2,2-TETRACHLOROETHR | u G0 U (50 U u u u u
TOLLENE 1 trace (500 U 0 u u U u u
1,1, 1-TRICHLOROETHANE 1 u (500 U (0 u u u u u
1, 4, 2-TRICHLOROETHANE 1 u 500 U (30 U u u u u
TRICHLORGETHYLENE 1 u S0 U (20 u u u u u
VINYL ACETATE 1 u (0 U (20 u u U u u
VINYL CHLORIDE t u (50 U (30 u u u U u
0-XYLENE { u 00 U (X0 U u u u u

U - Undetected



TRRLE 4-12 TABLE 4-14

GROUNDWATER\SURFRCE WRTER DATR - OTHELLO, WA GROUNDWATER\SURFACE WATER DRTA - OTHELLO, Wh.
ANALYTICAL SWMMARY ANALYTICAL SumMARY
DIL AND GREASE TOTAL SUSPENDED SOLIDS

Part per million Part per million
Sasple Location flesult (mg/kn) Sampie Location Result (mg/kg)
0-86-2 0.5 0-85-2 B8
0~-B6-cd 0.2 -85-2d 290
0-86-3 ] 0-86-3 3%
D-86-4 2000 0-864 20
CANAL P 0.3 CANAL P 15
CANAL-DN 1.3 CANa -DN 14

TRELE 4-13

SROUNDWATER/SURFACE WATER DRTR - OTHELLD, WA.
ANLYTICRL SUMMARY

METRLS
Part per billion

Detection Sampie Location

Liait At CANAL  LRH
METAL fug/kg)  0-B6-2 0-86-8d 0-86-3 0-B6-4 WP DOWN BLANK
Ant 1nony S U u u 4 U 8 U
Arsemc S y 4 15 30 U U U
Beryllius ! U ] { U U y u
Caduruk 1 U 4 ! U Y U U
Chrowius { 8 9 98 Xy, 2 1 U
Copper 10 b S 1o 8 4 3 &
Lead 10 ] U 68 17 120 U y
Mercury ! U U U U U u U
Nickel ! 10 13 180 280 3 2 4
Seleniun ] U u u u U u U
Silver 1 U u u u U u u
Thallius 20 U u ] U u u U

line i 1600 1500 440 110 20 20 K




Appendix B



TRILE 4+

TEST PIT DATR - CNELLY, R
NRLYIIOL. S0RY
POLNEALEAR MOMRYIC NYBRICSARONS
DETECTION LINITS ¢ 230 (ug/hy)
Concentrations in part per billion

Sample Locstion (1)
Compound ™is 245 »-% P Lo TR ] ™18 88 P95 TP-10Ss TP-1I8 M2
Reanaphthene [~ ] ] '] [ 133 a3 ] ] U '] (31
Aceraphthylene 1 U 103 [/} g k-2 ] 13J. SJ [} 1 my ul
Anthrsceme 1 A0 LR 0] &5 00J U mi v U %9 ']
BerzotalAnthracene 133 o7 niI nl 0] SJ %N Y ] M 10t J
Penzo (b)F lworenthere t U 10 &I M0) 30 XJ amy v U 657 1m
Bmzotn)F luoranthene 3 SR ] »J U s NI v [} U 600 13-
Berzody,h, i1berylem t AV U U U 20J mi1 v Y 816 v
Benzo(2)Pyrere 1 M u a0 U 500 8J miJ ¢ [ »I: 613
Cwysern PR IV A 107 20J 30 L} B u I LS !
dibensz{a, h)Anthracere : U [} '] '} '} 31 [} [} ] N8y U
Fluoranthere T 2% W0 1003 30 700 % J mJ ¢ 4 2] 208 J
Fluorene : B U [ v U 1J 0J [} U [} 917
Ideno (4,2, 3-cd)Pyrene 1 1oy v [1} [} 0 13 16J U U 620 U
2-¥ethylnaphthalene t WRJ W) J 1571 531 L) ) U ¥ k-] 201
Naghthalene : My I U s3I 201 M ®RJ v U A3 i3
Pherenihrene I L % oI 101 103 B3I 313 U [} 1037 106 J
Pyreve 1 MR 107 0 2000 M3 wkJ U U R L P
Cospound P18 ®’a  TP-M PR TSR ¥R T-7R -8R TP-8R  TP-108  TP-LIR $12-
Acenaphthere Ut 1 207 710 mr 1T 1043 6% 3 s 2l H
Acenspnhtivylene U 1 M v 98 T AW ¥y 6N [ LY :
Anthracere u [, %0 1620 LI 121 w833 v FI :
Benzota)Rnthracene L H] 3 6bé ] il v 17183 133 Y U H
Benzo(b)F luoranthene ™I r U ] 73 r 8 1y 5J 3 i
Benzo(k)F luoranthene 633 : 5B ] 13 r 247 &I 713 u '
Benrolg, b, i) Perylene U r 665 P’} U t 1018 ™3 ¢ U t
Benro(a)Pyrene M [~ I B .} t 145) 01 33J [ s
Chrysere . R [+ v 23 T 213 23 ] HI :
Didenz s, hifnthracere ] [ -1 u ] 687 x5J) U HI 3
Fluoranthene u : 1094 1101 666 : Aty A 213 [ :
Fluorere U (R 1 7, 1200 %06 t 22T 3185 184 [ PP !
{denotl, 2, J-cd!Pyreve U [ i] ] v 72 37 u L H
R-Methyinaphthalme 1] o 8108 7800 20, 06 [ - 3 7 80 J FI 1 39 | H
Naphthalene Y T A%S0 1500 339 1 1687 ne 201 ¢RI :
Phenanthrere 1] v AT 500 17, 662 [RN -~ 1348 50 J r 201 H
Pyrene U t 209 10J 8r 1 %I %) 273 1 :
Compouec ™18 °>2-8 ™38 ™48 P58 -8 78 P88 P98 ™00 TP-i1B #i2-B
Acenapnthene : : 1444 605 1608 600 U U LY :
fcenapnthylene : : 231 U 71 F4o IF B u R 18 | H
Athracene : ' M) 0 710 1 600 u ¢ r 20 H
Benzo(a)Anthracene H 1 49 517 100 J [ 1] 4 vou :
Benzo(b)F luoranthene : : 1x1 U 71 U 4 ) 157 s
Bewzotk)F luoranthene : H 1HaJ v 71 HE u 1] : 147 :
Benzolg,h, 1)Perylene ' 3 b« 120 B U . H U 1) U H '] H
Benzo(a)Oyreme : ' A U u H 1} U u 3 s
Chrysere : t 09 50 %) [ 1) U U U :
Dibenz (a, h)Anthracene H ' L I} i} u r U b ] ] '
Fisoranthene : : 2011 80 J il H 00J U U P 3 {
Flvorene H H IR\ (3] me s T80 4 W3 HE. ) :
Idenatl,2, I-cd)Pyveme 1 s Wy v i} : U ] u 1 '
2-Methyinaphithalene [ f e 900 U3 : 9100 u 1] HE ] H
Naphthaleve ! ' 1621 1] 44 H {100 U u s U 3
Phenanthrere : H 610 fred 6334 r 150 I u HE L I H
Pyreve s s Wl %l [3% ) t 1) U 1] 181 t

{ - S:Surface greb sampie
R:Gravel enit, 06 ft.
B:Clay wmt, 6-10 ft.
1:Composite surface sasvlie

+ - Packsround sauple

3 - Ho sawole collected

U -~ Undetected

] - Indicates an estimated value when the substance is detected but is below
the sperified ligits, or wwn it 1€ 8 tewbativele idawbiSindt ammmnund



TRELE 4-2

TEST PIT DATA - OTHELLO, WA.

ANALYTICAL SUWMARY
VILATILE ORGANICS
Concentrations in part per billion
Detection
Limits
Compourd {ugskg) TP-38 TP-4B  TP-5B TP-7B  TP-BB TP-9B8  TP-iB
ACETONE io B 331B 313B 226B 66.0B 125.0B S7.5E
BENZENE 3 &7 (18 U {19 U u u
BROMOD ICHLOROMETHANE. 3 7.4 1 (18 SJ {19 0.9J 1.8J U
BROMOFCRA 5 27 {18 0.2 ) (19 u u U
BROMOMETHANE 10 (83 (36 u 7 ] U u
2-BUTANONE 10 k3! 218 81l 4B 158 17.1B 21.38B
CARBON DISULFIDE S 27 (18 u {19 U u u
CARBON TETRACHLORIDE S @7 (18 U {19 u y y
CHLORDBENZENE S (2? (18 ] {19 ] u U
CHLORDETHANE 10 (&3 (36 U {37 tH d 4y
2-CHLORCETHYLVINYLETHER 10 {53 (36 U 37 ] u 4]
CHLOROFORM < @7 {8 21 21 U ] ]
CHLORDMETHANE 5 {53 (36 u {37 u U ]
D1BROMOCHLORCMETHANE 3 27 (18 0.6 J {19 0.1J 023 U
1,1, -DICH ORCETHANE S (27 (18 U {19 u U U
1,2-DICHLDROETHANE s {7 (18 U (19 u ] U
1, 4y ~DICHLORDETHENE 5 (27 (18 U {19 ] U u
TRANS-1, 2-DICHLORDETHENE S 7 (18 u (19 ] U u
1, 2-DICHLOROPROPANE S 7 {18 U {19 U U U
C15-1, 3-DICHLORDPROPENE 3 7 (18 u (19 u 0,35 ) U
TRANS-1, 3-DICHLOROFROPENE S @7 {18 U {18 U Y u
ETHYULBENZENE S 93 4 116 200 0.rJ  o.4J 0.7
2-HEXANONE 10 {33 (36 u (37 ] U 0.3
PETHYLENE CHLORIDE S 7 B {188 198 338 298 4008 23.25B
4-WETHYL-2-PENTRNONE 10 (33 (36 u (37 U U ]
STYRENE S (27 {18 u {19 U U U
TETRACHL.ORODETHENE 5 917J {18 A (19 u 61J
1,1,2,2-TETRACHLOROETHANE S 27 (18 ] (19 U ] U
TOLUENE 3 7 (18 U (19 U 9.9 ]
1, 1, t-TRICHLOROETHANE S &7 (18 0.5 1] (19 U U ]
1,1,2-TRICHLORDETHANE 3 (27 (18 1.3 (19 0.fJ ow3J U
TRICHLOROETHENE S @7 (18 u (19 u U U
VINYL ACETATE 10 (53 (36 u (37 u U u
VINYL CHLORIDE 10 (53 (36 U (37 u U U
TOTAL XYLENES 3 27 (18 191 {19 y U U
U - Undetected
B - Coapound found 1in blank as well as sasple
J - Ingdilcates an estimated value when the substance is detected but is below

the specified limits, or 15 a tentatively identified cowpourd

¢ - Background sample



TRBLE 4-2a

TEST PIT DATA - OTHELLD, WA.

ANALYTICAL SUMMARY
VILATILE ORGANICS
Concentrations in part per billion
Detection
Limits ¥
Coapound {ug/kg)  #2-§ P38 TP4S P58 465 ™75 -85 TP95  TP-10S TP-11S #12-5
RCETONE 10 79.3 845 IS4 B 336.88 126 B {17 240B 78{.1 B 13008 213 132.95B
BENZENE 5 ] 95 8 ] u (17 (S U u u U
HROMODICHLORDMETHANE 3 1.8 3 17.0 17.0 17 fHy @& 1.2 a8 14.91 3.4
BROMOFORM 3 U 1] U 0.35J 03J (17 1J 0.9J L4J 03J Q1
BROMOMETHANE 10 u (&5 U U U {34 {10 u u u u
2-BUTANONE 10 16.8 3 U 20.1 U (34 A58 f2.f1B 618 u ]
CARBON DISULFIDE S u {42 Y U U (17 (5 u u u U
CARBON TETRACHLORIDE S U (12 u i3] u a7 & u u ] U
CHLOROBENZENE S U {12 U U U (17 (+] u U y U
CHLORDETHANE 10 uy (S u 4 u (34 {10 g U u y
Z-CHLOROETHYLYINYLETHER 10 U 25 U 011 U (34 (10 u u 1] u
CHLOROFORM 3 el a7 S.4 2 8 53 5 47) 383 7 U
CHLOROMETHANE 3 U (5 U ] u (34 {10 U u u u
J1BROMOCHLORDMETHANE 3 66J 31 1.8 22J) .61 21 31 1.8 31 .33 0351
1y 1, ~DICHLOROETHANE S 0.4J 2&8J L8J U 1.6 J (17 31J 23J) L3121l u
iy 2-DICHLORCETHANE 3 u (12 u 24J U (17 {5 U 413 U u
iy 1, -DICHLORDETHENE S u (12 u 1] U (17 {S U U u U
"RANS~1, 2-DICH ORDETHENE 5 U {12 6.5J] LOJ U {17 i+ U .87 03J U
1y 2~DICHLOROPROPANE 3 U (12 U U u (17 {5 U U U u
:18-1, 3-DICHLOROPROPENE 3 u {12 U 0.2J U (17 2] U u ] U
‘RANS-1, 3-DICHLOROPROPENE S U 31 U u u (17 (5 .57 U u u
‘THYLBENZENE 5 1.7 2.3 3.6 6.6 3 15 18 14.0 134 13 U
~HE XANONE 10 U (23 u U u (34 (10 u u 4 u
ETHYLENE CHLORIDE 3 9.5 {12 U ®1B 278 (17 248 18,08 38.0B 32 23.4 B
~METHYL -2-PENTANONE 10 U @5 U .03 U (34 (10 U Y u 2.8 3
TYRENE 3 U (12 U u u (7 (5 u U U u
ZTRACHLORDETHENE 3 4.9 21 14.6 15.7 13 713 20 1.8 20 12 L2
1,2, 2-TETRACHLORDETHANE & u (12 u u u (17 {5 u u U i
LUENE 3 6.6 50 34.6 3.8 48 19 46 26.0 43 32 14,4
. 1, 1-TRICRLOROETHANE 3 0.2J (12 31J 2] 21l (7 317 1.8J U 1.3J  L21
« 14 &-TRICHLOROETHANE 5 0.8J (12 u 61 271 31 51 0] S .93 051
UCH OROETHENE 3 U (12 1 ] u (17 {5 u 3 U u
iINYL ACETATE 10 u 5 u u U (34 {10 ] u U U
INYL CHLORIDE 10 u (25 U u U (34 (0 u U u u
JTAL XYLENES 3 1.0 S57 9.0 .8 3 (7 33.6 § u 0.57J
- Urdetected

- Compound found in blank as well as sawple

- Indicates an estimated value when the substance is detected but is below
the specified limits, or is a tentatively identified compound

~ Background. sasple



TRBLE A-2b

TEST PIT DATA - OTHELLG, WA.

ANALYTICAL SUMMARY
Concentrmyx}g W}g;; per billion
Detection
Limits
Coapourd {ug/kg) TP-fA TP-3A TP4A TP-BR TP-7TA TP-BR TP-9R  TP-11A
ACETDNE 10 778 290 08B 378 (0 159.78 108
BENZENE 5 U (24 (19 {13 (20 s U u
BROMODICHLORDME THANE 5 251 (24 121 3 51 (15 u U
BROMOFORN S ] (24 {19 (15 F) (15 U ]
BROMOME THANE 10 ] {48 37 (30 (40 (30 ] u
2-BUTANONE 10 16 B -] {37 (308 4B (X 15,38 U0B
CARBON DISULFIDE 5 u (24 {19 (15 (20 (15 U u
CARBON TETRACHLORIDE 5 u 24 {19 (13 20 (15 y U
CHLDROBENZENE 5 ] (24 (19 (15 {20 (15 u u
CHLORDETHANE 10 u (48 (37 (30 {40 (30 ] U
2-CHLOROETHYLVINYLETHER 10 ] (24 (37 {30 (40 (30 ] U
CHLOROFORM S u (24 $J 4] 20 (15 y U
CHLOROMETHANE S ] (48 37 30 (40 (30 ] 0
DiBROMOCHLOROMETHANE S 0.4J 101J (19 0.6 0.8J (IS5 y u
1, 1, -DICHLOROETHANE S ] (24 19 (15 (20 {13 u U
1, 2-DICHLORCETHANE S U (24 (19 (15 20 (15 ] ]
1,1, -DICHLORDETHENE 3 u (24 (19 {15 (20 (15 U y
TRANS-1, 2-DICH ORDETHENE S u (24 {19 (15 (20 (13 U U
1,2-DICH.OROPROPANE 3 ] {24 {19 (1S (20 {15 U ]
CIS~-1, 3-BICH OROPROPENE S ] (24 {19 (15 (20 (30 U U
TRANS-1, 3-DICHLOROPROPENE 3 U (24 (19 (1S (20 {15 U U
ETHYLBENIENE 5 0.4 ] (24 {19 182 146 31 0.1J U
2-HEXANONE 10 ] {48 (37 (30 {40 (30 U u
METHYLENE CHLORIDE S 68 (4B (19 (158 (@B 3, 1798 (5B
4~METHYL -2-PENTANONE 10 U (48 (37 (3 (40 (30 Uy U
STYRENE s 1] {24 {19 {15 (20 (1S U U
TETRACHLORDETHENE S 0.7J 91J (19 (15 (20 4 U u
141,2,2-TETRACHLORDETHANE 35 U (24 {19 (15 (20 (15 U U
TOLUENE S H 22 19 (15 (20 (15 ] U
1,1, 1-TRICHLOROETHANE 5 ] (24 {19 (15 (20 (15 1] U
1,1, 2-TRICHLOROETHANE 5 u {24 3] {15 21 {15 U u
TRICHLOROETHENE 5 U 24 (19 (15 (20 (15 u U
VINYL ACETATE 10 [} (48 (37 (30 (40 (30 1] y
VINYL CHLORIDE 10 0] (48 (37 (30 {40 {30 U ]
TOTAL XYLENES 3 ] {24 {19 {15 {20 137 y U
U - Undetected

B - Compound found in blank as well as sample

J - Irdicates an estimated value when the substance is detected but i1s below
the specified limits, or is a tentatively identified compound

¢ - Background sample



TRBLE 4-2c

TEST PIT DATR - QTHELLD, WA.

ANALYTICAL SUMMARY
VOLATILE ORGANICS
Concentrations in part per billion
Detecticn
Linits
Coapourd {ug/kg) TP-38  TP-4B TP-5B TP-78 TP-8B TP-9B  Tp-11B
ACETONE 10 WB 3L B 6B 66.0B 15.0B STOE
BENZENE 3 (27 (18 u (19 u u ]
BROMODICHLOROMETHANE S .41 (18 5J (19 0.9 L83 U
BROMOFORM 5 27 (18 0.2J (19 v u u
BROMOMETHANE 10 (83 (36 u (37 Y i} 4
2-BUTANONE 10 3L 8B 218 8l 44 B 14,58 (7.1 B 2.3 B
CARBON DISWLFIDE 5 (21 {18 U (19 U u y
CARBON TETRACHLORIDE S (27 (18 u (19 u L u
CHLOROBENIENE 5 a {18 U (19 u U y
CHLOROETHANE 10 (23 (36 U (3 u u u
2~CHLORDETHYLYINYLETHER 10 {53 (36 4 {37 U U ]
CHLOROFORM S 7 {18 217 2 U il ]
CHLORDMETHANE 5 (53 (36 u (37 U U Y
D1BROMOCHLORORETHANE 5 (27 {18 .61 (19 0.1J o02J] U
1, 1, -DICHLORDETHANE 3 @7 {18 U (19 U u u
1, 2-DICHLORDETHANE 5 27 {18 ] {19 u 4 u
1, 1, -DICHLORDETHENE ] @1 {18 U {19 u u y
TRANS-1, 2-DICHLOROETHENE 5 (27 (18 u (19 U U U
1, 2-DICHLOROPROPANE S (27 (18 U {19 U U ]
C15-1, 3-DICHLOROPROPENE S (27 {18 U (3 U 0.38J U
TRANS-1, 3-DICH OROPROPENE 5 @1 (18 i {19 U J U
ETHYLBENZENE ¥ 33 47 116 200 0.LJ 064J 0717
2-HEXANONE 1o (83 {36 U 37 ] U 0.31J
MWETHYLENE CHLORIDE 3 (278 (8B 195B 93 8B 2.98 40.0B 2326
4=-METHYL -2-PENTANGNE 10 {33 (36 y 37 u U u
STYRENE 5 (@7 (18 U (19 U U u
TETRACHLORDETHENE 5 31 {18 LI (13 4 6.1J U
1,1,2,2-TETRACHLORDETHANE S @7 (18 d (19 U u U
TOLUENE 5 (22 {i8 U {19 U 9.9 u
1, 4, 1-TRICH OROETHANE 3 27 (18 0.5J U9 u U u
1,1, 2-TRICHLOROETHANE 5 (27 (18 .3J (19 6.1y w3l U
TRICH.OROETHENE 3 {7 (18 U {19 u U U
VINYL ACETRTE 10 (53 (36 U (37 1] y U
VINYL CHLORIDE 10 {33 (36 ] (37 u H u
TOTAL XYLENES 3 (27 8 19§ {19 U U P
U - Urdetectea

B - Coupound found in blank as well as sample

J - Indicates an estimated value when the substance is detected but
the specified limits, or 15 a tentatively identified cospound

+ - Backgrouna sawple

15 below



TABLE 4-3 TABLE 4-4

TEST PIT DATA - OTHELLO, WA. SURFACE SAMPLE DATA - DTHELLOD, WA.
ANALYTICAL SUMMARY ANALYTICAL SUMMARY
OIL AND GREASE PCB
part per million Concentrations in part per billion
Sample & (1) Result (mg/kg) Detection limits in parentheses below compounds in units of (ug/kg)
TP-1R u @ Location {1) ARroclor  froclor  Aroclor  Aroclor  Aroclor  Aroclor  Aroclor
12-5 2,600 1016  Fra 1232 1242 1248 1254 1260
TP-38 5,900 {80) {80) {80} {80) {60) {160) (160)
TP-3R 16,900
TP-28 11,500 TP-35 u (@ U U U U u u
TP-48 3,200
P-4 9, 500 TP-4S u u U u u u u
TP-4B 8,500
TP-55 5, 400 TP-55 u u U u u U U
P31 19,700
TP-5B 1,900 46-§ u u u u u u U
46-§ 10,500 -
#6-5D 10,100 P-75 u u u u U u ( 1250
P78 18, 000
TP-78 8,800 - TP-85 u u u u u u u
™78 1,500
TP-85 1,400 -9 U i U ) U ] b
TP-8A 1,700
TP-88 110 P-105 (3) ) U U /] U U u
TP-95 : 140
P-94 40 TP-11R u U U u u U U
TP-9B 10
TP-108 ¢ 20 {1) § - surface grab sample
TP-115 1,300 A - silty gravel unit, 06 feet
TP-11A U 4 - surface composite sample
TP-11B 160
#12-5 260 (2) finalyzed for but undetected
S:SURFACE GRAD SAMPLE (3) Backgrourd

R:GRAVEL LNIT, 0-6 FT
B:CLAY UNIT, 6-10 FT
1:SURFACE COMPOSITE SAMPLE
JsUNDETECTED

FCKBROUND SAMPLE



TRBLE 45

TEST PIT AND SURFACE SAMPLE DATA - OTHELLD, WA.
ANALYTICAL SUMMARY
ETALS

Concentrations in part per million

Detection limits in parentheses below elements {my/kg)

Location (1) Barium Cadeiym Chromium Copper Lead Nercury Yanadium

(0.5 (0.5 (0.5) 0.3 R0 (0.05 (0.2)
-1 7 0@ 9l 7.1 2 o 130
125 106 7 20 166 1% 0.07 %
-3 % 1.2 1 69 0 st
-3 % 0.5 7.3 13 18 ND 110
TP-38 150 ND 17 65 13 ) ®
TP~48 553 3.2 2 100 1380 N a5
P-4 % \D 5.3 16 12 ND 3
TP-48 120 ND 27 14 17 10 T
TP-55 250 1.5 14 130 280 N 45
P54 59 0.7 7.3 6.8 12 ND 100
TP-5B il ) 16 %2 R ) 83
%5 210 .7 12 50 MW N i
TP-75 4 0.5 8.8 10 15 ND 160
TP-7R 212 5.0 20 B 100 M 81
TP-76 121 0.5 s 16 18 ND 15
TP-85 170 2.0 2 80 M0 9
TP-84 9 ND 15 10 13 ND 55
TP-68 118 0.5 2 13 14 ND %
TP-5 127 0.7 8.8 19 2 ) 8
TP-5R 120 0.7 5.7 8.0 10 ND 8
TP-38 it ND 19 9.4 1 ND A9

cry\@m—xos 3 120 0.6 1.6 10 27 D 50

’,Q:\ -

" TP-uS 172 2.1 3 9% 36 045 2
TP-11A 87 ND 5.4 B2 9 N ®
TP-118 91 0.4 16 20 15 N s
#2-5 124 ND 8.1 21 3 ND 9

{{} § - surface grab sample
A -~ silty gravel umt, 0-6 feet
B - varved clay umit, 6+ feet
# - surface cosposite sauple

{2} Not detected

(3} Backgrouna
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Appendix C



TABLE 4-6

SOIL BORING DATA - OTHELLO, WA,
ANALYTICAL SUMMARY

FOLYNUCLEAR AROMATIC HYDROCARBONS
DETECTION LIMITS : 330 ug/kg

Concentrations in part per billion

Coapound
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ficenaphthene
Acenaphthylene
Anthracene
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Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzolg,h, i}Perylene
Benzola)Pyrene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene

Ideno(l,2, 3-cd}Pyrena
2-Methylnaphthalene
Naphthalene
Phenanthrene

Pyrene
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‘U

U - Undetected

J - Indicates an estimated value when the substance is detected but is below

the specified limits, or when it is a tentatively identified compound



SOIL BORING DATA - OTHELLO, WA,
ANALYTICAL SUMMARY
VILATILE aRGRNIES
[o}1}

A

in_part per bi

Detection Boring Number and Depth .

Linits B-2 B-3 B4 -5
Compound fug/kg) 7' 28" 30 9 T L TLR TUR'S: 2 29 3 38 49 a3y
ACETONE 10 3,8 27 740 260, 500 180,B 50,8 94,B 5B 26,8 150,B 100,835 10,8 32,8 74,8
BENIENE 5 I A T u oo U U U w [
BROMODI CHLOROME THANE 5 Uoou u o u uoouwouou U U U u U U
BROMOF ORN 5 U U U v u u U o v U U u u U v
BROMOME THANE 10 U u U u u u v U U U u v u wou
2~BUTANONE 10 U U u v v v U 4 U v v U u v
CARBON DISULFIDE 3 u obou o U u v v I T N u u v
CARBON TETRACHLORTDE 5 [ T v u u U U U v wu U u v
CHLOROBENIENE 3 I R T v U U u u U U
CHLORDETHANE 10 I T | R | U U U uw u uou v
2-CHLOROETHYLVINVLETHER 10 U ou U v I T T | U u u
CHLOROFORM 5 T D N U R
CHLOROME THANE 10 I T R R T | | u u
DIBROMOCHL OROME THANE 5 T T U U U v U u ¥ U v u u v
1,1, -DICHLOROETHANE 5 v ou U u v o u v U v U o oy U U
1, 2-DICHLOROETHANE 5 I N v v ou v U U U v u vou v
1,1, -DICHLORDETHENE 5 U u U u I R (R | N U ou v
TRANS-1,2-DICHLORDETHENE 5 u u u u u u u u u u u u u u u u
1,2-DICHLOROPROPANE 5 u u U u (R T v U U v u U v v
C15-1,3-DICHLOROPROPENE S U U U U [ A A | uou U uw oy uou o
TRANS-1, 3-DICHLOROPROPENE S U u u u v U ouw v u U U u u vovo
ETHYLBENTENE 5 U U U U u u u v u U U U u U u u
2-HEXANONE 10 I uouw v o I T U u v
METHYLENE CHLORIDE 5 720,8 860 100 1840,B 5800 ' 3800,81100,653,8"  190,B 178,B 330,B 2200,833,8 37,8 4,J,B 10,8
A-METHYL-2-PENTANONE 10 u 0 U u I | I T N T v.oou U
STYRENE 5 N T T U U uw o N v v u
TETRACHLOROE THENE 5 U U u I | A 1 | | U u v
1,1,2,2-TETRACHLORDETHANE  § U ou U u N R T 1 u u U u u uUou v
TOLUENE 5 uou U U u u I u u__u
1,1, 1-TRICHLORDETHANE 5 uoouw U U v U v voou U I U EDu
1, 1, 2-TRICHLORDE THANE 5 uUoou 4o v ou U v | u 0w
TRICHLORDETHENE 5 uUoouw U voouw U I | | U u v
VINYL ACETATE 10 U ou U I T | | bUouw
VINYL CHLORIDE 10 T R v U u U U U B U U
TOTAL XYLENES 5 uoou U I | (N | I T | u u
U - Undetected

B - Compound found in blank as well as sample
J - Irdicates an estimated value when the substance is detected but is below the specified limits, or is a tentatively identified compound.



TABLE -8 TABLE 4-9

SOIL BORING DATA - OTHELLO, WA. SOIL BORING DATA, OTHELLO, WA.
ANALYTICAL RESULTS ANALYTICAL SUMMARY
OIL AND GREASE o
part per million part per million
Boring # Result Metals, (mg/kq} dry weight
and Depth {ng/kg) Boring &
----------------------- - and Depth Barjum Cadwium Chrowium Copper lead Mercury Vanadium
B-2
» 510 B-2
28 340 n 184 2.16 62 4 R o0.015 3
30 390 28 n 2.2 ar 49 10 (0.004 18
55 A3 32 289 0.76 25 15.8 9 {0.004 59
hNY 59 0.90 20 9.2 6 (0.004 43
B-3
i 1300 B-3
kLl 750 1 208 2.08 64 .2 23 (0.004 87
3 3900 kI 159 1.58 39 28.8 21 o.011 2
49 40 34 14 1.39 32 246 14 (0.004 63
49 105 0. 89 it 8.0 2 (0.004 38
B-4 :
24 5200 B-4
29 .40 24 1803 .92 29 (82,80 45 0.025 63
35¢ 280 9 133 1.48 12 16 23  0.009 35
38! 200 361 222 a6 - 37 J0.8> 18 0.0 89
49’ 70 38 40 2% 19 2.7 1 oo01s &7
49 33 0.83 23 6.5 5 0.014 47
B-5
2n 150 B-5
39 90 an 39 1.00 i1 1.2 140 0.014 2
45¢ 60 33 250 4.46 18 13.8 8 o.012 3
A 54 0.50 20 17 4 0.003 100




