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Seattle, Washington
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Dear Mr. Nelson:

This letter is an addendum to Rittenhouse-Zeman and Associates, Inc. (RZA) Underground
Storage Tank Removal Report dated 24 January 1991. Shortly after this report was issued
to you, the Northwest Airlines Flight Kitchen fuel oil tank was removed. This letter
summarizes our observations and the results of the removal of this tank. Tables 1, 2 and 3
of the original report have been amended to include the results of this fifth tank removal. An
additional table (Table 8), figure (Figure 5) and Appendix A page (Photographs | and J) are
also included with this letter.

SUMMARY
The main body of this letter should be consulted for a detailed discussion of our findings. A
brief summary of our observations and conclusions are presented below:

) A 10,000 gallon underground storage tank next to the flight kitchen was
removed. This tank contained fuel oil during usage;

° Approximately 125 cubic yards of petroleum hydrocarbon impacted soil were
removed from the site for disposal at the Woodworth Asphalt Company,
Tacoma, Washington;
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SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4630 PACIFIC HIGHWAY EAST, SUITE B-14, TACOMA, WASHINGTON 98424 - TELEPHONE (206)922-2310 - FAX (206)922- 5047

Report To: Rittenhouse-Zeman Daﬁe: March 7, 13890
Report On: Analysis of Water Lab No.: 10146
IDENTIFICATION:

Samples Received on 3~5-90
Project: W-6702 Northwest
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ANALYSTIS:
Total Petroleum
: Hydrocarbons, ppm
Lab Sample No. Client Identification by EPA Method 418.1
1 MW-1 8.0
2 MW-2 7.0
3 MWw-3 7.0
4 MW-4 8.0
Lab Sample No. § Client ID: B-4 Water

Purgeable Aromatics per Method 602, 40 CFR, Part 136

Contaminant Concentration (pom)
Benzene < 0.001
Tcluene < 0.001
Ethyl benzene < 0.001
Xylenes < 0.001

Total Petroleum Fuel

Hydrocarkens < 10
by EPA SW-846 Modified

Metheod 8015

SQUND ANAL%if%AL SERVICES

STAN P. PALMQUISTU

port s issued solely for the use of the person oF company (o whom i is addreased. This Laboratory accepts responsibility only for the duc performance of anahais in accordance with
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) Petroleum hydrocarbon impacted soils remain in the vicinity of the excavation.
Analyses of the soils identify the petroleum hydrocarbons as being mineral
spirits/jet fuel based. The tank was located adjacent to three 12-inch jet fuel

. lines and a tank farm operated by Delta Airlines, Inc.

EXCAVATION AND TANK REMOVAL OBSERVATIONS - EXCAVATION NO. 5

The underground storage tank was removed as per the procedures outlined in RZA's 24
January 1991 report. The 10,000 gallon tank was removed on 5 February 1991. As the tank
was being removed from the excavation, the tank tore and was removed in pieces. The
excavation and removed tank are shown in photos | and J.

The soils observed in the excavation were dense, gray, moist to saturated gravelly silty
medium sands. Groundwater was encountered in the excavation at an approximate depth
of 12 feet.

The tank was constructed of uncoated steel. Upon removal, the tank was inspected for
scaling, pitting and holes by an RZA field representative. Minor to no scaling or pitting were
observed on the surfaces of the tank. No holes in the tank surface, other than those
created during removal, were observed.

The excavation was inspected for visible staining after the tank was removed. Staining of
the soils was observed in the southern half of the excavation. Hydrocarbon odors were
observed during excavation activities. The final depth of the original excavation was
approximately 13.5 feet below existing site grade.

On 8 February 1991, the base of the excavation was lowered to approximately 18 feet below
existing site grade to remove as much of the impacted soiis as possible. At a depth of 18
feet, the soils in the base of the excavation no longer exhibited staining or hydrocarbon-like
odors. The final excavation is shown on Figure 5. Monitoring well MW-4 was destroyed
during the excavation deepening activity.

QUANTITATIVE LABORATORY ANALYSES

Five soil samples were collected from the original excavation sidewalls and base for analysis
of total petroleum hydrocarbons (TPH) by EPA Method 8015 Modified, BTEX (benzene,
toluene, ethylbenzene and xylenes) by EPA Method 8020, barium, cadmium, chromium and
lead. After the excavation was exténded in depth, a second excavation base soil sample
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was collected along with a sample from the soil stockpile for analysis of the same

constituents. The location of the soil samples is shown on Figure 5. A summary of the

results is presented in Table 8.

Xylenes were measured in soil samples collected from the south sidewall (S-SW) and the
original excavation base (S-BA) at levels below the Washington Model Toxics Control Act
(MTCA) cleanup criteria for xylenes of 20 parts per million (ppm). All other volatile aromatic
hydrocarbon analytes were non-detectable. Ethylbenzene was also measured in the
original base sample at a concentration of 0.13 ppm. The MTCA cleanup for ethylbenzene
is 20 ppm. All other volatile aromatic hydrocarbon analytes were nondetectable.

TPH concentrations above the MTCA cleanup criteria of 200 ppm were measured in soil
samples collected from the east sidewall (S-ESW), south sidewall (S-SW), the original
excavation base (S-BA) and the soil pile {S-WP1). The TPH concentrations measured
ranged from 237 ppm in the soil pile sample to 4,783 ppm in the south sidewall sample. The
concentrations were non-detectable in the soil sample collected from the final base of the
excavation at a depth of about 18 feet below the existing site grade. The TPH measured in
the excavation samples was identified as mineral spirits/jet fuel. The TPH measured in the
soil pile sample was identified as diesel fuel.

Barium, cadmium and chromium concentrations were measured in alf seven soil samples.
MTCA cleanup criteria exist for cadmium and chromium. No MTCA cleanup standards have
been developed for barium. The barium concentrations measured ranged from 20.8 ppm in
the original excavation base sample to 62.2 ppm in the second excavation base sample (S-
BA(B)). The cadmium concentration measured in the seven soil samples were above the
MTCA residential cleanup level (CCL) of 2 ppm, but below the MTCA industrial cleanup level
(ICL) of 10" ppm. These cadmium concentrations ranged from 2.2 ppm in the original
excavation base sample to 6.6 ppm in the second excavation base sample. The chromium
concentrations measured were below the MTCA cleanup standards and ranged from 12.9
ppm in the north sidewall sample to 48.8 ppm in the second excavation base sample.

DISPOSAL OF EXCAVATED SOILS

The soils excavated from excavation No. 5 were stockpiled on site until characterization of
these soils could be completed. Once the stockpiled soils (approximately 125 cubic yards)
were characterized, they were transported to the Woodworth and Company asphalt facility
in Tacoma, Washington for treatment and disposal.
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CONCLUSIONS

Based upon the data collacted during tank removal and excavation activities, the following
conclusions have been made concerning the flight kitchen fuel oil tank:

° Mineral spirits/jet fuel impacted soils remain in the vicinity of the tank
excavation;
o These impacted soils most likely are the result of previous releases from the

adjacent tank farm and 12-inch jet fuel lines. No fuel oil impacted soils were
detected in the excavation;

° Upon removal, the fuel cil tank exhibited good structural integrity based on
visual observation of both tank halves.

We appreciate this opportunity to be of continued service to Northwest Airlines, Inc. Should
you have any questions regarding this report, please call at your earliest convenience.

Respecitfully submitted,

RITTENHOUSE-ZEMAN & ASSOCIATES, INC.

Wonche £ /WJAM

Wendre R. Vaughan
Environmental Geologlst

A,/

N. Sonde;(aard, P.G., R.E.A.
enior Environmental Geologist

cc:  Mr. Mike McKinley/Northwest Airlines

Enclosures: Table 1 - Summary of Underground Storage Tank Details
Table 2 - Summary of Field Screening of Soils
Table 8 - Summary of Chemistry Analyses - Excavation No. 5
Figure 5 - Site Exploration Plan - February 1991
Appendix A - Photographs | and J



Table 1:

Summary of Underground Storage Tank Detalls
Northwest Alirlines - SEATAC
RZA Job No. 7165

Construction | Capacity
. Tank No. Materlal (gallons) Contents Observations
Tank 1 Steel 500 Used Mineral Spirits Bottom and Sides of Excavation Stained
Tank 2 Steel 500 Used Qils Bottom and Sides of Excavation Stained
Tank 3 Steel 6,000 Fuel Oil Tank Moderately scaled and pitted. No observed staining in excavation.
Tank 4 Steel 10,000 Minerai Spirits Stains in bottom and top of sides of excavation.
Tank 5 Steel 200 Fuel Oil Tank heavily scaled and pitted. No observed staining in excavation.
Tank 6 Steel 10,000 Fuel Qil Tank minorly scaled and pitted. South part of excavation stained.




Table 2: Summary of Fleld Screening of Solls

Northwest Alrlines - SEATAC
RZA Job No. 7165

) Reading
Date Excavation Sample Location (ppm)
08-Oct-90 Excavation No. 2 |Supply Lines, Southwest Sidewall 20
Southwest Sidewall, 5-6 feet 0
Northeast Sidewall, 5-6 feet 0
18-0Oct-90 Excavation No. 3 | Gas Line Backfill, Southwest Sidewall 134
’ Excavation Bottom, Northwest Portion 102
30-Nov-90 Excavation No. 4 |Southeast Sidewall, 2-3 feet 21
Northwest Sidewall, 2-3 feet 2.4
Southeast Sidewall, 2-3 feet 22
Northwest Sidewall, 2-3 feet 22
Excavation Bottom, 4-5 feet 2.0
05-Feb-91 |Excavation No. 5 East Sidewall, 8 feet 3.2
North Sidewall, 8 feet 0
West Sidewall, 8 feet 14
South Sidewall, 8 feet 261
Excavation Bottom, 13.5 feet 62.5
Soil Stockpite 70
Notes: ppm - parts per million

Headspace readings measured using a HNu P101 Photolonization detectar

with a 10.2 eV lamp.



Table 3:

Summary of Analytical Methods Used
Northwest Alirlines - SEATAC
RZA Job No. 7165

SITE CHARACTERIZATION “TANK REMOVAL
First Second _

Analysls Hand Auger Hand Auger Deep Excavation Excavatlon Excavation Excavation Excavation

Method Borlngs Borings Borings No. 1 No. 2 No. 3 No. 4 No. 5
EPA 8020 — Al — All — Al Al
EPA 418.1- - - -— All - - All --
EPA 8015 MOD All - All - All All All Al
EPA 8010 -— All -— - All - All -
EPA 8240 - -— All — All - -—
Barium - - - Bottom Only - All All Al
Cadmium -— - - Bottom Only - . All All Al
Chromium — HB-5-B Only - Bottom Only - All All All
Lead - HB-5-B Only Bottom Only All All All All
PCBs - HB-5-B Only - Bottom Only — - — -

Notes: — - Method Not Used

First Hand Auger Borings are HB-1 threugh HB-5.

Second Hand Auger Borings are HB-1-A and HB-5-B.

Deep Borings are monitoring wells MW-1 and MW-2 and boring B-3.



Table 8:;

Summary of Soil Chemistry Analyses

Excavations No. 5

Flight Kitchen Fuel Oil Tank Excavatlon

Northwest Alrlines - SEATAC
RZA Job No. 7165

Excavation No. 5

MTCA S-ESW  S-WsSw S-SW S-NSW S-BA  S-BA(B) S-WP1
ICL/CCL 8.0’ 8.0 8.0’ 8.0 13.58° 18.0° soll pile

PARAMETER (PPM) 02/05/91 02/05/91 _.02/05/91 02/05/91 02/05/91 02/08/91 02/08/91
Benzene 0.5/0.5 ND ND ND ND ND ND .ND
Toluene 40/40 ND ND ND ND ND ND ND
Ethylbenzene 20/20 ND ND ND ND 0.13 ND ND
Xylenes 20/20 ND ND 1.92 ND 1.14 ND ND
Total BTEX -- ND 1.92 ND 1.27 ND ND
Total Petroleum Hydrocarbons (418.1) — — - - — —
Total Petroleum Hydrocarbons (8015) | 200/200* ND = ND ND -
Type of TPH -- ND MS/JET ND MS/JET ND DIESEL
Barium -- 284 28.2 20.9 62.2 34.9
Cadmium 10/2
Chromium 500/100 23.9 25.5 20.7 12.9 16.3 48.8 - 43.5
Lead 1,000/250 ND ND ND ND ND ND ND
NOTES: ND - Not Detected ICLY/CCL - Industrial Cleanup Level/

—- MTCA cleanup levels not set Compliance Cleanup Level

— - Not Analyzed * . |CL/CCL values for gascline are

MS - Mineral Spirits s 100 ppm. All others are 200 ppm.

All results reported in parts per miliion (ppm).

% Above MTCA cleanup levels,

- Analysls methods and detection limits vary. See [abaratory reports
in Appendix B for specific methods and detection limits.



