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TO: Jim Bet, The Boeing Company
FROM: Chip Halbert and Eric Weber
DATE: March 24, 2004

RE: POTENTIAL PORE WATER IMPACTS EVALUATION
BOEING AUBURN AREA |
AUBURN, WASHINGTON

INTRODUCTION

This technical memorandum presents an evaluation of potential pore water impacts to analytical
results for soil sample 17-05-02 from Area 1 of the Boeing Auburn facility. Trichloroethylene (TCE) was
detected at a concentration of 47 pg/kg in soil sample 17-05-02, collected from a depth of 18 ft below
ground surface (BGS). TCE was also detected at a concentration of 1,000 pg/L in correlative
groundwater sample 17-05-02GW, collected from the same depth in the same boring. The objective of
this evaluation was to determine what portion, if any, of the detected TCE concentration in the soil

sample could be attributed to influences by TCE contamination in the groundwater.

ASSUMPTIONS

Based on Kennedy/Jenks Consultants boring and well construction log AGWO003, which is
immediately adjacent to sample location 17-05-02, the soil sample was collected from a zone of poorly
graded coarse gravel with silt and sand. For the purposes of this evaluation, it is assumed that the total
porosity (n) of the sample material is 30 percent (Domenico & Schwartz 1990). Although the soil sample
was collected from a zone submerged beneath the groundwater and was considered saturated, it is
recognized that the volume of water in a soil substrate may approach but not quite equal the volume of the
voids due to the presence of some air fraction within the soil mass. The degree of saturation (S) is
assumed to be 95 percent for this soil sample. Soil samples collected for analysis of volatile organic
compounds (VOCs) are collected and handled in a manner designed to minimize potential disturbances of
the VOC:s (i.e., the soil sample is packed into the sample jar to minimize head space, no decanting of pore
water is performed, etc.); therefore, the degree of saturation encountered in the field is expected to be
similar to the degree of saturation of the sample portion actually analyzed by the laboratory. Sample
preparation at the laboratory requires homogenization of soil and water in the sample jar, in accordance

with U.S. Environmental Protection Agency (EPA) Method 8260. Although the specific gravity of the
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soil matrix has not been tested, the range of specific gravities for sedimentary materials is sufficiently
close to allow the assumption that the specific gravity of the soil (};) is approximately 2.7 (Cernica 1995).

Each of the assumptions identified above are reasonable based on observations of soil sample
17-05-02. Small variations in the actual values of these soil properties would not make a significant

impact on the results of the evaluation.

CALCULATIONS

If the total dry mass of the soil sample is 1 kg, then the volume of the soil itself may be estimated
by the following equation:
M
V,=—
ySpW

where: Vs = volume of soil, L

M; = mass of soil, kg
¥ = specific gravity of soil (relative to density of water), unitless

0w = density of water, g/cm’.

v, = kel 10°-% 10"
g g  om
27)1-5;
(2.7) cm’
V,=0370L

With assumed soil sample porosity (n = 0.30) and estimated soil volume (Vs = 0.370 L) associated
with a unit weight (Ms = 1 kg), we can estimate the volume of the voids by an iterative process using the

following relationship between porosity and soil volumes:

where: n = porosity of soil sample, unitless
V, = volume of voids, L
V1 = volume of total sample, L

Vs = volume of soil, L.

Assume that V, =0.15 L:
V, =(0.30)(0.15L +0.370 L)

V,=0.156 L
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Assume that V, =0.156 L:
V, =(0.30)(0.156 L +0.370 L)

Vy,=0.158 L

Assume that V, = 0.158 L:
V, =(0.30)(0.158 L+ 0.370 L)

Vy=0.158 L.

If we assume that the degree of saturation for soil sample was 95 percent, then we can estimate

the volume of pore water that would be associated with the unit mass of the soil sample using the

following equation:

S=V—W,or
VV
V, =SV,

where: S = degree of saturation, unitless
V= volume of pore water, L

V, = volume of voids, L.
Vv, =(0.95)0.158L)
Vy=0.150L.

We have estimated, then, that for every unit soil sample of 1 kg (dry weight) we will also have
0.150 L of pore water that is also included in the “soil sample” evaluated by the laboratory to quantify the
chemical concentration, in this case TCE, associated with that soil sample. If we know the TCE
concentration in groundwater in the same depth horizon as the soil sample, we can estimate the mass of

TCE associated with pore water that could potentially impact the results of the soil sample analysis.
mW = CWVW
where: m,, = mass of TCE in specific volume of pore water, ug

Cw = concentration of TCE in pore water, pg/L

V= volume of pore water, L.

w

m, = 1000% (0.150L)

m,,.= 150 pg.

5/7/04 \\Edmdata\wproc\025\169\IRA WP Fina\IRA WP_App A.doc 3 LANDAU ASSOCIATES



SUMMARY

The conclusion of the evaluation presented above is that on a unit mass (1 kg) basis, up to 150 ug
of TCE actually associated with impacted groundwater could be represented as soil contamination in soil
sample 17-05-02 (i.e., soil particles that are themselves actually free of contamination could, in theory,
have contamination levels reported up to 150 pg/kg due solely to chemical contributions from impacted
groundwater in which the soil matrix is submerged). In this case, the theoretical potential impacts of
contaminated pore water on the analytical results of the saturated soil sample exceed the actual observed
TCE mass by a factor of approximately three. It is recognized that, although the best practical sample
collection and handling techniques were used in the collection of this soil sample, the transfer of the soil
sample from its original subsurface location into a sample container, and then from a sample container
into the laboratory equipment, has the potential for loss of TCE mass via pore water loss and
volatilization.

Based on this evaluation, it is recognized that the detected concentration of 47 pg/kg TCE in soil

sample 17-05-02 could be wholly attributable to impacts from contaminated groundwater at this location.

REFERENCES

Cernica, John N. 1995. Geotechnical Engineering: Soil Mechanics. Published by John Wiley & Sons,
Inc. New York, New York, United States of America.

Domenico, Patrick A. and Schwartz, Franklin W. 1990. Physical and Chemical Hydrogeology.
Published by John Wiley & Sons, Inc. New York, New York, United States of America.

5/7/04 \\Edmdata\wproc\025\169\IRA WP Fina\IRA WP_App A.doc 4 LANDAU ASSOCIATES



APPENDIX B

Health and Safety Plan






5. Chemical Contaminants of Concern

Page 3 of 12

[ ] N/A The primary chemical contaminants of concern VOCs. The table below lists
information for these primary compounds and other potential contaminants.

PEL I.D.L.H. Source/Quantity Symptoms of Acute Instruments Used to
Contaminant (ppm) (ppm) Characteristics Route of Exposure Exposure Monitor Contaminant
Trichloroethene 50 ppm 1,000 ppm Present in Inhalation, ingestion, Eye, nose, and throat PID
groundwater dermal contact, irritation; headache,
ingestion, inhalation  nausea
Vinyl Chloride 1 ppm Unknown Present in Inhalation, ingestion, Weakness, PID
(carcinogen) groundwater dermal contact abdominal pain
cis-1,2- 200 ppm 4,000 ppm Present in Inhalation, ingestion,  Dizziness, nausea, PID
Dichloroethene groundwater dermal contact dermatitis, irritation
of mucous
membranes
Arsenic 0.002 mg/m * 5 mg/m* Present in Inhalation, ingestion,  Respiratory irritation,
groundwater dermal contact dermatitis, gasto-
intestinal distress
Notes:
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6. Physical Hazards of Concern [] N/A
Procedures Used to
Hazard Description Location Monitor Hazard
Moving parts of drill rig, falling Near drill rig Alert observation of surroundings,

and flying objects

Heavy equipment used at the site

Injection equipment

Mechanical and electrical
hazardous associated with pumps;
trip/slip hazards associated with
hoses and wet surfaces
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Area of remedial action

Area of remedial action

minimize time spent near drill rig,
no loose clothing, use of safety
glasses, hard hat, and steel toes
boots

Alert observation or surroundings,
use of brightly colored safety vest
Alert observation; disconnect
pumps from electrical supply for
disassembly, etc; maintain dry and
tidy work space
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7. Work Location Instrument Readings [ ] N/A
Location:
Percent O,. Percent LEL:
Radioactivity: PID:
FID: Other:
Other: Other:
Other: Other:
Location:
Percent O,. Percent LEL.:
Radioactivity: PID:
FID: Other:
Other: Other:
Other: Other:
Location:
Percent O,. Percent LEL.:
Radioactivity: PID:
FID: Other:
Other: Other:
Other: Other:
Location:
Percent O,. Percent LEL:

Radioactivity:

FID:

Other:

Other:

PID:

Other:

Other:

Other:

8.  Hazards Expected In Preparation For Work Assignment X N/A

Describe:
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C. PERSONAL PROTECTIVE EQUIPMENT

1.

Level of Protection

1A 1B []c X D

Location/Activity: All

1A 1B []c 1D

Location/Activity:

Protective Equipment (specify probable quantity required)

Respirator [ | N/A
[ ] SCBA, Airline
[ ] Full-Face Respirator

X Half-Face Respirator (Cart. organic
vapor) (Only if upgrade to Level C)
[ ] Escape mask

[ ] None
[ ] Other:
[ ] Other:

Head & Eye [ ] N/A
[X] Hard Hat

[ ] Goggles

[ ] Face Shield

IX] safety Eyeglasses

X] Other: Hearing protection

Foot Protection [ ] N/A

[ ] Neoprene Safety Boots with Steel Toe/Shank

[ ] Disposable Overboots
[X] Other: Steel-toed work boots
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[] Fully Encapsulating Suit

[ ] Tyvek Coverall
[ ] Saranex Coverall
[ ] Coverall, Specify

X] Other: Dedicated field clothing; rain gear, as
needed to avoid splash

Hand Protection [_] N/A

[ ] Undergloves; Type:

X Gloves; Type: Nitrile

[ ] Overgloves; Type:
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[ ] Chemically Resistant Splash Suit
[] Apron, Specify:
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3. Monitoring Equipment [] N/A

[ cal X PID
[1 O° Meter [1FID
[ ] Rad Survey [ ] Other
[] Detector Tubes (optional)

Type:

D. PERSONNEL DECONTAMINATION (ATTACH DIAGRAM)
[ ] Required X Not Required

EQUIPMENT DECONTAMINATION (ATTACH DIAGRAM)
X Required [] Not Required

If required, describe and list equipment:
Decontamination of soil samplers with Alconox/tap water solution followed by tapwater rinse and
deionized water rinse

E. PERSONNEL
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Name

Work Location Title/Task

Page 8 of 12

Medical  Fit Test
Current  Current

Clint Jacob
Jim Swortz

Mario Lopez

© © N o g A~ w b -

-
©

Site Safety Coordinator: Clint Jacob

Site Manager
Site Geologist

Site Engineer

ODdo0odoDdiX XK
ODdo0odoDdiX XK
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F. ACTIVITIES COVERED UNDER THIS PLAN

Task

No. Description Preliminary Schedule

1 Well installation, development; initial sampling; initial donor May- July 2004
injection

2 Subsequent monitoring, well installation, and donor injection July 2004- January 2006
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Name and Address of Cascade Drilling
Subcontractor: PO Box 1184
Woodenville, WA 98072
EVALUATION CRITERIA

Inadequ
Item Adequate ate Comments

Medical Surveillance Program

Personal Protective Equipment
Availability

Onsite Monitoring Equipment
Availability

Safe Working Procedures Specification

Training Protocols

Ancillary Support Procedures (if any)
Emergency Procedures

Evacuation Procedures Contingency Plan

Decontamination Procedures Equipment

MK KXNKNXKNKNX XX
N I A A O O A

Decontamination Procedures Personnel

GENERAL HEALTH AND SAFETY PROGRAM EVALUATION: [X] Adequate [ ] Inadequate

Additional Review based on previous experience with contractor and contractor’s experience at the
Comments: site

Evaluation

Conducted By: Clint Jacob Date: 5/4/03
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EMERGENCY FACILITIES AND NUMBERS

Hospital:

Auburn Regional Medical Center
202 N Division Street

Auburn WA 98001

Directions: Attachment B

Telephone: 253-833-7711

Emergency Transportation Systems (Fire, Police, Ambulance) — 911

Emergency Routes — Map (Attachment C)

Emergency Contacts:

Offsite Onsite
Eric Weber 206-940-2406
Boeing Dispatch 425-237-2222
Ken Macnair 253-931-5967
Jim Bet 206-679-0433

In the event of an emergency, do the following:

1.

Call for help as soon as possible. Call Boeing dispatch and 911. Give the following information:

. WHERE the emergency is — use cross streets or landmarks
. PHONE NUMBER you are calling from

. WHAT HAPPENED - type of injury

. WHAT is being done for the victim(s)

. YOU HANG UP LAST - let the person you called hang up first.

If the victim can be moved, paramedics will transport to the hospital. If the injury or exposure is
not life threatening, decontaminate the individual first. If decontamination is not feasible, wrap
the individual in a blanket or sheet of plastic prior to transport.
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HEALTH AND SAFETY PLAN
APPROVAL/SIGN OFF FORMAT

Page 12 of 12

I have read, understood, and agreed with the information set forth in this Health and Safety Plan (and

attachments) and discussed in the Personnel Health and Safety briefing.

Name Signature Date
Name Signature Date
Name Signature Date
Name Signature Date
Name Signature Date
Site Safety Coordinator Signature Date
Landau Health and Safety Manager Signature Date
Project Manager Signature Date
Personnel Health and Safety Briefing Conducted By:
Name Signature Date
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ATTACHMENT A

ACTION LEVELS FOR RESPIRATORY PROTECTION

Monitoring Parameter

Reading

Level of Protection

Organic Vapors

Methane

PID reading >15 ppm at point of
operations for more than 1
minute

PID reading >15 ppm in
worker’s breathing zone for more
than 1 minute

PID reading >75 ppm in
worker’s breathing zone for more
than 1 minute

PID reading >150 ppm in
worker’s breathing zone for more
than 1 minute OR >300 ppm
instantaneous

LEL meter reading areas at or
near 20 percent of the LEL
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Establish 25 ft  diameter
exclusion zone around work area,
monitor worker’s breathing zone

Evacuate area or upgrade to
Level C-half face respirator with
organic vapor/HEPA cartridge,
establish contamination reduction
zone with waste containers and
decontamination fluids provided
for personal decontamination
and/or vent mixing tanks outside

Evacuate area and move upwind
to allow vapors to dissipate, may
resume work after vapors
dissipate or upgrade to full-face
respirator with organic vapor/
HEPA cartridge; vent mixing
tanks outside.

Evacuate area and move outside.
If elevated levels persist, cover
boring, cuttings, and/or mixing
tanks. Notify onsite contact and
Landau  Associates  project
manager. Vent mixing tanks
outside.

Affected areas will be vented to
prevent methane buildup
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Head EAST on 15TH ST SW, From Start Point (Gate A-4, 700 15th St Sw,
Auburn, WA)

miles and then TURN LEFT onto C ST SW

miles and then TURN RIGHT onto 3RD ST SW

miles and then TURN LEFT onto S DIVISION ST
miles and then CONTINUE onto N DIVISION ST
miles to End Point (202 N Division St, Auburn, WA)
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