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Sca-.Lam! Container Term!me.l 
l.675 Lincoln Axcnuc 
Tacoma. \Vashlngton 

1.0 Introduction 

This UST Decommissioning and Site Assessment report was prepared on behalf of Sea­
land Services, Inc and Mr. Guy Buzzoni. The contents represented are specific to the 
decommissioning and removal of one - 3,000 gallon waste oil underground storage tank (UST) 
and a limited historical review of the immediate area where the UST was located. 

1.1 Purpose 

The purpose of this site assessment report is to document closure of a 3,000 gallon 
underground waste oil storage tank removed on December 7, 1998 at the Sea-Land container 
Handling terminal in Tacoma. This report was prepared for submission to the Tacoma Pierce 
County Health Department (TPCHD) in response to the letter dated December 7, 1998 from 
TPCHD and attached hereto as attachment 1, as well as required by WAC 173-303. 

1.2 Background 

Creative Environmental Technologies, Inc. (CETI) was hired by NW Tank & 
Environmental Services to delineate, and characterize one 3,000 gallon waste oil underground 
storage tank (UST) as well as complete a UST Site Assessment/ Site Characterization following 
the removal of the UST on property located at 1675 Lincoln Avenue, Tacoma, Washington. 

The UST was installed October 1984. Washington UST identification number is 10456 
and site identification number is 100639. The tank was single wall steel and used for storage of 
waste oil collected during the servicing of Sea-Land vehicles. The UST was removed to meet 
new December 22, 1998 Ecology guidelines. 

1.3 Underground Storage Tank Decommissioning Notification 

Notification for the tank decommissioning was submitted by NW Tank & Environmental 
Services, Inc., to the Tacoma Fire Department, Tacoma-Pierce County Health Department and 
Department of Ecology. Copies of permits and notifications are attached. 
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UST SITE ASSESSMENT/ SITE CHARACTERIZATION REPORT 
Sca~:Land Container Terminal 
1675 Lincoln Avenue 
Tacoma, Washington 

2.0 Excavation and Removal of UST 

NW Tanlc and Environmental Services utilized a vacuum pump truck to remove all liquid 
from the UST. The liquid was disposed ofby Marine Vacuum Services, Seattle, Washington at 
1516 S Graham Street, Seattle, Washington 98108 (1-206-762-0240). A copy of the manifest is 
attached in Appendix B. Following the product removal, the UST was triple rinsed and inerted 
by Aspen Environmental Services using dry ice. The top of the UST was 4.0 feet BGS. 
Excavation total depth was 9.25 feet BGS. The product and vent lines were located on top 
(approximately 3.0 feet BGS) of and to the east side of the UST (figure 4). The vent lines ran 
from the UST north to the edge of the adjacent building. 

During the excavation of the UST on December 7, 1998, a strong diesel odor was 
observed from the excavation. As the UST was excavated free diesel product was observed on 
the surface of ground water at a depth of 8.0 feet BGS (below ground surface). On site analysis 
using the Petroflag Hydrocarbon Analyzer indicated the presence of hydrocarbons in the 
excavated soils. 

The UST was examined following removal from the excavation and appeared in good 
condition. There was minimal evidence of scaling, pitting or rusting present on the surface of the 
UST. The UST was placed on a truck and disposed of through Northwest Tanlc and 
Environmental at 12720 4th Avenue W Suite F 406, Everett, Washington, 98204 by Marine 
Vacuum Services and recycled at a local scrap metal recycling facility. 
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UST SITE ASSESSMENT/ SITE CHARACTERIZATION REPORT 
Sea-Land Container ]'ermhud 
I 675 Lincoln Avenue 
Tacoma, Washington 

3.0 Soil Sampling and Testing 

Sub-surface soils consisted of medium to fine, dry, silty sand, brown to tan in color. 
Poorly sorted gravel, .5-1 inches in size, was evenly distributed throughout the subsurface soils. 
The soil's origin is unknown. Staining of the soils and strong diesel odor, by what appeared to be 
diesel product, was encountered in the excavation beginning at 3.0 to 4.0 BGS. Soil samples 
were collected from the excavation bottom under the UST along the north side wall at 8.0 feet 
BGS. 

The sample collected during the UST removal was field screened using a Petroflag 
Hydrocarbon Analyzer. The sample showed signs of contamination in the field giving a reading 
exceeding 2,000 ppm. The Petroflag was calibrated for diesel. 

The soil sample was collected from the excavation using a backhoe bucket. The samples 
were carefully removed from the bucket teeth, representing the purest undisturbed sample. 
Select soil was placed in an EPA approved 4 oz glass sample collection jar with a Teflon™ lined 
lid. All samples were stored in a cooler at 40° F. to maintain and preserve the integrity of the 
sample until delivered to the laboratory for analysis. 

Due to the condition and use of the UST and the concentrations of contamination 
observed in the UST excavation, a sample of the sludge inside the UST was collected and 
analyzed, using the same methods used on the soil sample. The sludge sample was also 

Sludge from the inside of the UST was placed in an EPA approved 4 oz glass sample 
collection jar with a Teflon™ lined lid. All samples were stored in a cooler at 40° F. to maintain 
and preserve the integrity of the sample until delivered to the laboratory for analysis. 

All soil and sludge samples collected were analyzed at Sound Analytical Services, Inc. 
(SASI) at 4813 Pacific Hwy., Fife, Washington, a state licensed laboratory. Sample location are 
shown on the site map. SASI analyzed collected soil and UST sludge samples using method 
WTPH-D Extended (diesel/oil), method 8260 total RCRA 8 metals, method 8260 volatile organic 
compounds and method 8082 PCB's. 
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lJS'f srn; ASSESSMENT/ SITE CHARACTERIZATION RE'!'OR'f 
Sca-Lan<l Contafflcr Terminal 
1675 Lincoln Avenue 
Tacoma, Washington 

4.0 Analytical Results 

Washington Administrative Code (WAC) 173-340-745 Method A sets an action level 
(maximum allowable limit) of200 ppm (mg/kg) diesel and 100 ppm (mg/kg) gasoline for soil. 

The results of the sample analysis revealed diesel range hydrocarbons above the state Model 
Toxics Control Act (MTCA) allowable limit of200 parts per million (ppm) in the soils below of 
the excavation that contained the UST. 

4.1 Analytical Results Table 

Sample ID 

Sl-12798 

83-122098 

Table 1 
Soil Analysis 

Method TPH-D (Diesel/Oil) 

Sample Location Diesel Oil 

Soil Samnle Excavation Bottom 6,600nnm 370nnm 

Sludoe From Inside UST 260.000--m 720000--.. 
Analytical results for samples taken dunng UST assessment Sea-Land Facility 

For all other analytical results please refer to Appendix B. 

Action Level ppm 

200 

None 
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UST SffE ASSESSMENT/ SITE CHARAICTEHIZA HON REPORT 
§ca-Land Container Terminal 
1675 Lincoln Avenue 
Tacoma, \Vashington 

5.0 Further Investigation 

The client requested that CETI investigate the origin of the contaminate. CETI inspected 
the tank and related piping. The tank did not appear to have any leaks, was minimally pitted and 
appeared to be in excellent condition. The piping appeared to be tight, and in excellent condition 
as well. There did not appear to be contamination at or near the vent pipe or the fill pipe. Soil at 
the location of the pipe was a sandy material which had no odor nor staining. The odor of diesel 
and the staining by what appeared to be hydrocarbon material, were encountered at a lower 
portion of the excavation. 

Since the tank was installed and used for waste oil, record searches were begun to try to 
determine if any potential diesel releases could have occurred in the area that may have impacted 
the site. 

An above-ground tank (AGT) evidently had been located on the site at the location of the 
UST removal some years ago. An undated areal photograph CIRA 1960 to 1980 shows a large 
above ground storage tank-like structure located where the Sea-Land maintenance building is 
located now. According to an undated memo from the Port of Tacoma, the 1.25 million gallon 
tank was apparently used for diesel fuel storage and was owned by the Milwaukee Railroad prior 
to the purchase of the property by the Port of Tacoma. The tank was demolished and lines pulled 
by the Port in July 1981, according to the memo. 

A subsurface exploration and geotechnical study was accomplished by Hart Crowser & 
Associates, Inc., a regional engineering and science company, dated November 4, 1983. The 
document resulting from the study, shows various test pits being advanced near the area of the 
maintenance shop location. At one site (test pit #20), the Hart Crowser report states that the 
investigator found " ... strong fuel odor" at 6 feet BGS. The report was prepared prior to the 
construction of the Sea-Land maintenance facility, or the waste oil UST recently removed. 

A drawing of the site with an overlay of both the AGT and the maintenance building as 
well as the location of the waste oil tank is found in Appendix A. 
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UST SITE ASSN'.SSMENT I SITE CHARACTERJZA TION RJ:PORT 
Sea-Land Container Tc:nninal 
1675 Lincoln Avenue 
Taco1na, "\Vashlngton 

6.0 Conclusions 

Analytical and visual evidence indicates that the site is contaminated with diesel product, 
including free product at the groundwater surface. There does not seem to be contamination at 
the upper levels (3. 0 TO O feet BGS) of the waste oil tank excavation. 

Sample results for method 6010 - Total RCRA 8 metals, method 8260 - volatile organic 
compounds and method 8082 - PCB's did not indicate any elevated level of these specific 
contaminants in the soil sample collected from the waste oil UST excavation .. 

Based on the results of the laboratory soils analysis and on-site observations, it is CETI' s 
opinion the subsurface soils in the UST excavation are contaminated by diesel and oil range 
petroleum range hydrocarbons. The amount of oil reported in the analytical results is minimal, 
however the diesel both observed in the UST excavation and reported through the analytical 
results indicate the need for further delineation of the site. 

The evidence of a 1.25 million gallon diesel fuel tank, along with the previous evidence of 
fuel releases in the subsurface of the site prior to the installation of the 3,000 gallon waste oil 
tank, indicates that the release encountered in the excavation of the waste oil tank was from 
previous activities, not from the UST removed. There is no evidence that the waste oil tank was 
the source of any releases on the site. 

At this time, CETI recommends closure of the waste oil UST matter. Any further 
investigation should be centered around previous activities and facilities on the site to and 
including the 1.25 gallon diesel fuel tank and its related piping and facilities. 

CETI further recommends that a copy of this report be presented to the Port of Tacoma as 
owner of the property, and the Washington Department of Ecology so that a decision may be 
made for further investigation in accordance with the applicable regulations for releases. 
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UST SITE ASSESSMENT/ SITE CHARACTERIZATION REPORT 
Sea-JLand Container Terminal 
1675 Lincoln Avenue 
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Creative Environmental Technologies, Inc. extends its appreciation for the opportunity to 
provide environmental services on this project. If there are any questions regarding this report 
please do not hesitate to contact us. 
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Appendix A - Drawings, Photographs and Figures 
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Soil Sample Location 

Vent Line 

~ ---l-·--0 

UST Location Map 
Sea-Land Facility 

1675 Lincoln Avenue 
Tacoma, Washington 

Job Number 093-1-1999 

UST Excavation 

Remote Fill 

Former3,000 Gallon UST Location 

Asphalt Parking And Storage 

Not To Scale 
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UST excavation with UST exposed and oil obse1ved floating 
on the groundwater 

3000 gallon UST following removal from excavation 

Site Photographs 
Sea-Land Facility 

1675 Lincoln Avenue 
Tacoma, Washington 

Job Number 093-1-1999 



3000 gallon UST following removal from excavation. Inspection 
of the UST showed had no visual evidence of pitting, scaling or 
holes in the UST. 

Diesel oil observed floating on groundwater in UST Excavation 

Site Photographs 
Sea-Land Facility 

1675 Lincoln Avenue 
Tacoma, Washington 

Job Number 093-1-1999 



UST SITE ASSESSMENT/ SITE CHARACTERIZATION REPORT 
Sea-Land Container Terminal 
1675 Lincoln Avenue 
Tacoma, Washington 

Appendix B - Analytical Results, Permits and Notifications 
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DA TE: December 17, 1998 

TO: Steve Spencer 

Sound Analytical Services, Inc. 
ANAL YTJCAL & ENVIRONMENT AL CHEMISTS 

4813 Pacific Hwy East • Tacoma, WA 98424 

(253) 922-2310 • FAX (253) 922-5047 
e-mail: SoundL@aol.com 

TRANSMITIAL MEMORANDUM 

Creative Environmental Technology, Inc. 
P. 0. Box 1803 
Tacoma, WA 98401 

PROJECT: Aspen - Sealand 

REPORT NUMBER: 77614 

Enclosed are the test results for two samples received at Sound Analytical Services on December 8, 
1998, 

The report consists of this transmittal memo, analytical results, quality control reports, a copy of the chain­
of-custody, a list of data qualifiers and analytical narrative when applicable, and a copy of any requested 
raw data. 

Should there be any questions regarding this report, please contact me at (253) 922-2310. 

Sincerely, 



SOUND ANALYTICAL SERVICES, INC. 
Client Name 

Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 

% Solids 
Dilution Factor 

Creative Environmental Technology, Inc. 
S1-12798 
77614-01 
12/8/98 
12/10/98 
12/10/98 

77.58 
1 

Volatile Organics by US EPA Method 5030/82608 Modified 

Recovery Limits 
Surrogate % Recovery Flags Low High 
Dibromofluoromethane 91 79 122 
Fluorobenzene 94 80 120 
Toluene-dB 103 87 109 
Ethylbenzene-d1 O 95 80 120 
Bromofluorobenzene 111 74 131 

Sample results are on a dry weight basis. 

Result 
Analyte (ug/kg) PQL MDL 
Dichlorodifl uoromethane ND 480 310 
Chloromethane ND 480 360 
Bromomethane ND 480 260 
Vinyl Chloride ND 480 260 
Chloroethane ND 480 290 
Tri ch lo rofl u o ro methane ND 480 86 
1, 1-Dichloroethene ND 480 140 
Methylene Chloride ND 480 43 
trans-1,2-Dichloroethene ND 480 61 
1, 1-Dichloroethane ND 480 76 
2,2-Dichloropropane ND 480 64 
cis-1,2-Dichloroethene ND 480 50 
Bromochloromethane ND 480 24 
Chloroform ND 480 49 
1, 1, 1-Trichloroethane ND 480 39 
Carbon Tetrachloride ND 480 34 
1, 1-Dichloropropene ND 480 57 
Benzene ND 480 52 
1,2-Dichloroethane ND 480 75 
Trichloroethene ND 480 25 
1 .2-Dichloropropane ND 480 35 
Dibromomethane ND 480 49 
Bromodichloromethane ND 480 39 
cis-1.3-Dichloropropene ND 480 46 
Toluene ND 480 33 
trans-1,3-Dichloropropene ND 480 33 

Flags 

2 



SOUND ANALYTICAL SERVICES, INC. 
Volatile Organics by USEPA Method 5030/8260B Modified data for 77614-01 continued ... 

Result 
Analyte (ug/kg) PQL MDL 
1, 1,2-Trichloroethane ND 480 21 
Tetrachloroethene ND 480 27 
1,3-Dichloropropane ND 480 43 
Dibromochloromethane ND 480 12 
1,2-Dibromoethane ND 480 24 
Chlorobenzene 1100 480 25 
1, 1, 1 ,2-Tetrachloroethane ND 480 23 
Ethyl benzene 810 480 24 
m,p-Xylene 290 960 72 J 
o-Xylene ND 480 40 
Styrene ND 480 27 
Bromoform ND 480 30 
lsopropylbenzene 610 480 42 
Bromobenzene ND 480 35 
1, 1,2,2-Tetrachloroethane ND 480 50 
1,2,3-Trichloropropane ND 480 52 
n-Propylbenzene 1900 480 43 
2-Chlorotoluene ND 480 40 
4-Chlorotoluene ND 480 45 
1,3,5-Trimethylbenzene 1200 480 47 
t-Butylbenzene ND 480 41 
1 ,2,4-Trimethylbenzene 3100 480 99 
sec-Butylbenzene 2800 480 52 
1,3-Dichlorobenzene 270 480 46 J 
1,4-Dichlorobenzene 250 480 40 J 
4-lsopropyltoluene 1900 480 68 
1,2-Dichlorobenzene 380 480 47 J 
n-Butylbenzene ND 480 69 
1,2-Dibromo-3-chloropropane ND 480 90 
1,2,4-Trichlorobenzene ND 480 79 
Hexachlorobutadiene ND 480 55 
Naphthalene 4000 480 61 
1,2,3-Trichlorobenzene ND 480 75 

3 



SOUND ANALYTICAL SERVICES, INC. 

Surrogate 
o-terphenyl 

Client Name 
Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 

% Solids 

Creative Environmental Technology, Inc. 
S1-12798 
77614-01 
12/8/98 
12/10/98 
12/11/98 

77.58 

Extended Diesel Range by WTPH-D Modified 

% Recovery 
139 

Flags 
Recovery Limits 
Low High 

50 150 

Sample results are on a dry weight basis. 

Analyte 
Diesel (>nC12-nC24) 
Motor Oil (>nC24-nC32) 

Result 
(mg/kg) 

6600 
370 

PQL 
130 
260 

Flags 

4 



SOUND ANALYTICAL SERVICES, INC. 
Client Name 

Client ID: 
Creative Environmental Technology, Inc. 

Surrogate 
o-terphenyl 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 

% Solids 

S4-12798 
77614-02 
12/8/98 
12/10/98 
12/10/98 

99.46 

Extended Diesel Range by WTPH-D Modified 

% Recovery 
98 

Flags 

Sample results are on a dry weight basis. 

Analyte 
Diesel (>nC 12-nC24) 
Motor Oil (>nC24-nC32) 

Result 
(mg/kg) 

190 
140 

X1 - Chromatogram suggests this might be aged or degraded diesel 

PQL 
19 
38 

Recovery Limits 
Low High 

50 150 

Flags 
X1 

5 



SOUND ANALYTICAL SERVICES, INC. 
Client Name 

Client ID: 
Creative Environmental Technology, Inc. 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 

% Solids 

S4-12798 
77614-02 
12/8/98 
12/10/98 
12/13/98 

99.46 

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified 

Surrogate 
Bromofluorobenzene 

% Recovery 
97 

Sample results are on a dry weight basis. 

Analyte 
Gasoline Range Organics 

Result 
(mg/kg) 

2.3 

Flags 

PQL 
1.8 

Recovery Limits 
Low High 

50 150 

Flags 

6 



SOUND ANALYTICAL SERVICES, INC. 
Client Name 

Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

% Solids 

Creative Environmental Technology, Inc. 
S1-12798 
77614-01 
12/8/98 
12/14/98 
12/14/98 

1 
77.58 

Metals by ICP - USEPA Method 6010 

Sample results are on a dry weight basis. 

Result 
Analyte (mg/kg) PQL 

Arsenic ND 88 

Barium 29 1.1 
Cadmium ND 18 

Chromium 21 2.2 

Lead ND 33 

Selenium ND 180 

Silver ND 2.2 

Flags 

7 



SOUND ANALYTICAL SERVICES, INC. 
Client Name 

Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

% Solids 

Creative Environmental Technology, Inc. 
$1-12798 
77614-01 
12/8/98 

12/14/98 
12/14/98 

1 
77.58 

Mercury by CVAA - USEPA Method 7471 

Sample results are on a dry weight basis. 

Analyte 
Mercury 

Result 
(mg/kg) 

ND 
PQL 

0.12 
Flags 

8 



SOUND ANALYTICAL SERVICES, INC. 

Surrogate 

Client Name 

Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 

%Solids 

TCMX 
Decachlorobiphenyl 

Creative Environmental Technology, Inc. 

S1-12798 
77614-01 

12/8/98 
12/14/98 
12/15/98 

77.58 

PCBs by USEPA Method 8082 

% Recovery 
94 

107 

Flags 
Recovery Limits 

Low High 
44 145 
52 125 

Sample results are on a dry weight basis. 

Result 
Analyte (mg/kg) PQL Flags 
Aroclor 1016 ND 0.12 
Aroclor 1221 ND 0.12 
Aroclor 1232 ND 0.12 
Aroclor 1242 ND 0.12 
Aroclor 1248 ND 0.12 
Aroclor 1254 ND 0.12 
Aroclor 1260 ND 0.12 
Aroclor 1262 ND 0.12 
Aroclor 1268 ND 0.12 

9 



SOUND ANALYTICAL SERVICES, INC. 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 

% Solids 
Dilution Factor 

Method Blank - VOL975 

12/10/98 
12/10/98 

Volatile Organics by USEPA Method 5030/82606 Modified 

Surrogate 
Recovery Limits 

% Recovery Flags Low High 
Dibromofluoromethane 96 79 122 
Fluorobenzene 96 80 120 
Toluene-dB 103 87 109 
Ethylbenzene-d1 O 97 80 120 
Bromofluorobenzene 102 74 131 

Sample results are on an as received basis. 

Result 
Analyte (ug/kg) PQL MDL 
Dichlorodifluoromethane ND 400 250 
Chloromethane ND 400 300 
Bromomethane ND 400 220 
Vinyl Chloride ND 400 210 
Chloroethane ND 400 240 
Trichlorofluoromethane ND 400 71 
1, 1-Dichloroethene ND 400 120 
Methylene Chloride ND 400 36 
trans-1,2-Dichloroethene ND 400 50 
1, 1-Dichloroethane ND 400 63 
2 ,2-Dichloropropane ND 400 53 
cis-1,2-Dichloroethene ND 400 42 
Bromochloromethane ND 400 20 
Chloroform ND 400 41 
1, 1, 1-Trichloroethane ND 400 33 
Carbon Tetrachloride ND 400 28 
1, 1-Dichloropropene ND 400 48 
Benzene ND 400 44 
1,2-Dichloroethane ND 400 62 
Trichloroethene ND 400 21 
1,2-Dichloropropane ND 400 29 
Dibromomethane ND 400 41 
Bromodichloromethane ND 400 32 
cis-1,3-Dichloropropene ND 400 38 
Toluene ND 400 27 
trans-1,3-Dichloropropene ND 400 27 

Flags 

10 



SOUND ANALYTICAL SERVICES, INC. 
Volatile Organics by USEPA Method 5030/82608 Modified data for VOL975 continued ... 

Result 
Analyte (ug/kg) PQL MDL 
1, 1 ,2-Trichloroethane ND 400 18 
Tetrachloroethene ND 400 23 
1,3-Dichloropropane ND 400 36 
Dibromochloromethane ND 400 9.6 
1,2-Dibromoethane ND 400 20 
Chlorobenzene ND 400 21 
1, 1, 1,2-Tetrachloroethane ND 400 19 
Ethylbenzene ND 400 20 
m,p-Xylene ND 800 60 
a-Xylene ND 400 34 
Styrene ND 400 23 
Bromoform ND 400 25 
lsopropylbenzene ND 400 35 
Bromobenzene ND 400 29 
1, 1,2,2-Tetrachloroethane ND 400 41 
1,2,3-Trichloropropane ND 400 43 
n-Propylbenzene ND 400 35 
2-Chlorotoluene ND 400 33 
4-Chlorotoluene ND 400 37 
1,3,5-Trimethylbenzene ND 400 39 
t-Butylbenzene ND 400 34 
1,2,4-Trimethylbenzene ND 400 82 
sec-Butylbenzene ND 400 43 
1,3-Dichlorobenzene ND 400 38 
1,4-Dichlorobenzene ND 400 33 
4-lsopropyltoluene ND 400 56 
1 ,2-Dichlorobenzene ND 400 39 
n-Butylbenzene ND 400 58 
1 ,2-Dibromo-3-chloropropane ND 400 75 
1 ,2,4-Trichlorobenzene ND 400 66 
Hexachlorobutadiene ND 400 45 
Naphthalene ND 400 50 
1,2,3-Trichlorobenzene ND 400 62 

11 



Lab ID: 
Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Compound Name 
1, 1-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

SOUND ANALYTICAL SERVICES, INC. 

Blank Spike/Blank Spike Duplicate Report 

VOL975 
12110/98 
12110198 
VOL975 

Volatile Organics by USEPA Method 5030/82608 Modified 

Blank Spike BS BSD 
Result Amount Result BS Result BSD 
(uglkg) (ug/kg) (ug/kg) %Rec. (ug/kg) %Rec. 

0 2000 2120 106 2080 104 
0 2000 1940 96.9 1930 96.6 
0 2000 1910 95.7 1840 91.8 
0 2000 1990 99.3 1970 98.7 
0 2000 1970 98.7 1990 99.7 

RPD Flag 
-1.9 

-0.31 
-4.2 

-0.61 
1 

12 



SOUND ANALYTICAL SERVICES, INC. 

Surrogate 
o-terphenyl 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 

"lo Solids 

Method Blank - DI 1843 

12/10/98 
12/10/98 

Extended Diesel Range by WTPH-D Modified 

% Recovery 
96 

Flags 

Sample results are on an as received basis. 

Analyte 
Diesel {>nC12-nC24) 
Motor Oil {>nC24-nC32) 

Result 
(mg/kg) 

ND 
ND 

PQL 
20 
40 

Recovery Limits 
Low High 

50 150 

Flags 

13 



SOUND ANALYTICAL SERVICES, INC. 

Lab ID: 
Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Compound Name 
Diesel (>nC12-nC24) 
Motor Oil (>nC24-nC32) 

Blank Spike/Blank Spike Duplicate Report 

011843 
12/10/98 
12/10/98 
011843 

Extended Diesel Range by WTPH-D Modified 

Blank Spike BS BSD 
Result Amount Result BS Result 

(mg/kg) (mg/kg) (mg/kg) % Rec. (mg/kg) 
0 502 457 91 454 
0 500 452 90.5 478 

BSD 
% Rec. 

90.4 
95.5 

RPD 
-0.66 
5.4 

Flag 



SOUND ANALYTICAL SERVICES, INC. 

Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Duplicate Report 

98C 13461 
77618.-01 
12/10/98 
12/11/98 
D11843 

Extended Diesel Range by WTPH-D Modified 

Sample Duplicate 
Result Result RPD 

Parameter Name (mg/kg) (mg/kg) % 
Diesel (>nC12-nC24) 64000 74000 -14.0 
Motor Oil (>nC24-nC32) 16000 18000 -12.0 

Flag 

15 



SOUND ANALYTICAL SERVICES, INC. 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 

% Solids 

Method Blank - GB1638 

12/10/98 
12/13/98 

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified 

Surrogate 
Bromofluorobenzene 

% Recovery 
97 

Sample results are on an as received basis. 

Analyte 
Gasoline Range Organics 

Result 
(mg/kg) 

ND 

Flags 

PQL 

Recovery Limits 
Low High 

50 150 

Flags 
2 

<\, 16 



SOUND ANALYTICAL SERVICES, INC. 

Lab ID: 
Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Blank Spike Report 

GB1638 
12/10/98 
12/13/98 
GB1638 

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified 

Parameter Name 
Gasoline Range Organics 

Blank 
Result 

(mg/kg) 
0 

Spike 
Amount 
(mg/kg) 

40 

BS 
Result BS 

(mg/kg) % Rec. Flag 
34 84 

17 
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SOUND ANALYTICAL SERVICES, INC. 

Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Duplicate Report 

99-02731 
77607-01 
12/10/98 
12/13/98 
GB1638 

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified 

Parameter Name 
Gasoline Range Organics 

Sample 
Result 

(mg/kg) 
0 

Duplicate 
Result 

(mg/kg) 
0 

RPD 
'lo 

NC 
Flag 

18 



SOUND ANALYTICAL SERVICES, INC. 

Surrogate 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 

% Solids 

TCMX 
Decachlorobiphenyl 

Method Blank· PCBC72 

12/14/98 
12/14/98 

100 

PCBs by USEPA Method 8082 

% Recovery 
103 
93 

Flags 

Sample results are on a dry weight basis. 

Result 
Analyte (mg/kg) PQL 
Aroclor 1016 ND 0.098 
Aroclor 1221 ND 0.098 
Aroclor 1232 ND 0.098 
Aroclor 1242 ND 0.098 
Aroclor 1248 ND 0.098 
Aroclor 1254 ND 0.098 
Aroclor 1260 ND 0.098 
Aroclor 1262 ND 0.098 
Aroclor 1268 ND 0.098 

Recovery Limits 
Low High 

44 145 
52 125 

Flags 

19 



Lab ID: 
Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Compound Name 
Aroclor 1260 

SOUND ANALYTICAL SERVICES, INC. 

Blank Spike/Blank Spike Duplicate Report 

Blank 
Result 

(mg/kg) 
0 

PCBC72 
12/14/98 
12/14/98 
PCBC72 

PCBs by USEPA Method 8082 

Spike BS BSD 
Amount Result BS Result 
(mg/kg) (mg/kg) %Rec. (mg/kg) 

0.988 0.978 99 0.981 

BSD 
%Rec. 

100 
RPD 

1 

20 

Flag 



' \ 

SOUND ANALYTICAL SERVICES, INC. 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

Method Blank - S259 

12/14/98 
12/14/98 

1 

Metals by ICP - USEPA Method 6010 

Sample results are on an as received basis. 

Result 
Analyte (mg/kg) PQL 
Arsenic ND 80 
Barium ND 1 
Cadmium ND 16 
Chromium ND 2 
Lead ND 30 
Selenium ND 160 
Silver ND 2 

Flags 

21 



SOUND ANALYTICAL SERVICES, INC. 

Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Duplicate Report 

S1-12798 
77614-01 
12/14/98 
12/14/98 

S259 

Metals by ICP - USEPA Method 6010 

sample Duplicate 
Result Result RPO 

Parameter Nam.e (mg/kg) (mg/kg) % 
Arsenic 0 0 NC 
Barium 29 29 0.0 
Cadmium 0 0 NC 
Chromium 21 38 -58.0 
Lead 0 0 NC 
Selenium 0 0 NC 
Silver 0 0 NC 

Flag 

X4a 

22 



SOUND ANALYTICAL SERVICES, INC. 

Matrix Spike Report 

Client Sample ID: S1-12798 
Lab ID: 77614-01 

Date Prepared: 12/14/98 
Date Analyzed: 12/14/98 
QC Batch ID: S259 

Metals by ICP - USEPA Method 6010 

Sample Spike MS 
Result Amount Result MS 

Parameter Name (mg/kg) (mg/kg) (mg/kg) % Rec. Flag 
Arsenic 0 908 962 106 
Barium 29 908 965 103 

: ! Cadmium 0 22.7 25.9 114 
Chromium 21 90.8 112 99 
Lead 0 227 228 101 
Selenium 0 908 868 96 
Silver 0 136 143 105 

23 



SOUND ANALYTICAL SERVICES, INC. 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

Method Blank - S153 

12/14/98 
12/14/98 

1 

Mercury by CVAA - USEPA Method 7471 

Sample results are on an as received basis. 

Analyte 
Mercury 

Result 
(mg/kg) 

ND 
PQL 

0.1 
Flags 

24 



SOUND ANALYTICAL SERVICES, INC. 

Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Duplicate Report 

S1-12798 
77614-01 
12/14/98 
12/14/98 

S153 

Mercury by CVAA • USEPA Method 7471 

Parameter Name 
Mercury 

Sample 
Result 

(mg/kg) 
0 

Duplicate 
Result 

(mg/kg) 
0 

RPD 
% 
NC 

Flag 



SOUND ANALYTICAL SERVICES, INC. 

Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Parameter Name 
Mercury 

Matrix Spike Report 

S1-12798 
77614-01 
12/14/98 
12/14/98 

S153 

Mercury by CVM - USEPA Method 7471 

Sample 
Result 

(mg/kg) 
0 

Spike 
Amount 
(mg/kg) 

1.01 

MS 
Result MS 

(mg/kg) % Rec. 
1.26 124 

Flag 

26 



SOUND ANALYTICAL SERVICES, INC. 
ANALYTICAL & ENVIRONJ\1ENT AL CHEMISTS 

4813 PACIFIC lllGHWAY EAST, TACOMA, WASHINGTON 98424 -TELEPHONE: (253) 922-2310 -FAX: (253) 922-5047 

DATA QUALIFIERS AND ABBREVIATIONS 

B 1: This analyte was detected in the associated method blank. The analyte concentration was determined not to be 
significantly higher than the associated method blank (less than ten times the concentration reported in the blank). 

82: This analyte was detected in the associated method blank. The analyte concentration in the sample was determined 
to be significantly higher than the method blank (greater than ten times the concentration reported in the blank). 

C 1: Second column confirmation was performed. The relative percent difference value (RPO) between the results on 
the two columns was evaluated and determined to be S 40%. 

C2: Second column confirmation was performed. The RPO between the results on the two columns was evaluated and 
determined to be > 40%. The higher result was reported unless anomalies were noted. 

M GC/MS confirmation was performed. The result derived from the original analysis was reported. 

D· The reported result for this analyte was calculated based on a secondary dilution factor. 

E- The concentration of this analyte exceeded the instrument calibration range and should be considered an estimated 
quantity. 

J: The analyte was analyzed for and positively identified, but the associated numerical value is an estimated quantity. 

M CL: Maximum Contaminant Level 

MDL: Method Detection Limit 

N: See analytical narrative. 

ND: Not Detected 

PQL: Practical Quantitation Limit 

XI: Contaminant docs not appear to be "typical" product. Elution pattern suggests it may be ____ _ 

X2 Contaminant does not appear to be "typical" product. 

X3 · Identification and quantitation of the analytc or surrogate was complicated by matrix interference. 

X4: RPO for duplicates was outside advisory QC limits. The sample was re-analyzed with similar results. The sample 
matrix may be nonhomogcneous. 

X4a: RPO for duplicates outside advisory QC limits due to analytc concentration near the method practical quantitation 
limit/detection limit. 

X'.i Matrix spike recovery was not determined due to the required dilution. 

XC, Recovery and/or RPO values for matrix spikc(/matrix spike duplicate) outside advisory QC limits. Sample was re­
analyzed with similar results. 

X7 Recovery and/or RPO values for matrix spike(/matrix spike duplicate) outside advisory QC limits. Matrix 
interference may be indicated based on acceptable blank spike recovery and/or RPO. 

X7a Recovery and/or RPO values for this spiked analytc outside advisory QC limits due to high concentration of the 
analytc in the original sample. 

XX Surrogate recovery was not determined due to the required dilution. 

X'J Surrogate recovery outside advisory QC limits due to matrix interference. 

SAS-OAM REV 10 2/98 
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DATE: January 8, 1999 

TO: Steve Spencer 

Sound Analytical Services, Inc. 
ANALYTICAL & ENVIRONMENTAL CHEMISTS 

4813 Pacific Hwy East • Tacoma, WA 98424 

(253) 922-2310 • FAX (253) 922-5047 
e-mail: SoundL@aol.com 

TRANSMITIAL MEMORANDUM 

Creative Environmental Technology, Inc. 
P. 0. Box 1803 
Tacoma, WA 98401 

PROJECT: Sealand/Aspen 

REPORT NUMBER: 77953 

Enclosed are the test results for one sample received at Sound Analytical Services on December 22, 
1998. 

The report consists of this transmittal memo, analytical results, quality control reports, a copy of the chain­
of-custody, a list of data qualifiers and analytical narrative when applicable, and a copy of any requested 
raw data. 

Should there be any questions regarding this report, please contact me at (253) 922-2310. 

Sincerely, 

Katie Downie 
Project Manager 



SOUND ANALYTICAL SERVICES, INC. 
Client Name 

Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 

% Solids 
Dilution Factor 

Creative Environmental Technology, Inc. 
S3-122098 
77953-01 
12/22/98 
12/31/98 

1 /1 /99 
82.2 

1 

Volatile Organics by USEPA Method 5030/82608 Modified 

Recovery Limits 
Surrogate % Recovery Flags Low High 
Di bro mofl uo ro methane 111 79 122 
Fluorobenzene 98 80 120 
Toluene-dB 88 87 109 
Ethylbenzene-d1 o 87 80 120 
Bromofluorobenzene 104 74 131 

Sample results are on a dry weight basis. 

Result 
Analyte (ug/kg) PQL MDL 
Dichlorodifluoromethane 2200 470 13 
Chloromethane ND 470 18 
Bromomethane ND 470 12 
Vinyl Chloride ND 470 14 
Chloroethane ND 470 5.2 
Trichlorofluoromethane ND 470 3.3 
1, 1-Dichloroethene 1600 470 6.9 
Methylene Chloride ND 470 13 
trans-1,2-Dichloroethene ND 470 9.9 
1, 1-Dichloroethane 9000 470 28 
2, 2-Dichloropropane ND 470 13 
cis-1,2-Dichloroethene ND 470 16 
Bromochloromethane ND 470 90 
Chloroform ND 470 15 
1, 1, 1-Trichloroethane 470000 470 100 
Carbon Tetrachloride ND 470 69 
1, 1-Dichloropropene ND 470 9.8 
Benzene 1600 470 1500 
1,2-Dichloroethane ND 470 23 
Trichloroethene 32000 470 1600 
1,2-Dichloropropane ND 470 18 
Dibromomethane ND 470 12000 
Bromodichloromethane ND 470 180 
cis-1,3-Dichloropropene ND 470 12 
Toluene 16000 470 13 
trans-1,3-Dichloropropene ND 470 9 

Flags 

D 

D 

D 

() 
{~ 



SOUND ANALYTICAL SERVICES, INC. 
Volatile Organics by US EPA Method 5030/82606 Modified data for 77953-01 continued ... 

Result 
Analyte (ug/kg) PQL MDL 
1, 1,2-Trichloroethane ND 470 16 
Tetrachloroethene ND 470 12 
1,3-Dichloropropane ND 470 11 
Dibromochloromethane ND 470 11 
1 ,2-Dibromoethane ND 470 9.4 
Chlorobenzene ND 470 11 
1, 1, 1,2-Tetrachloroethane ND 470 14 
Ethylbenzene 7600 470 43 
m,p-Xylene 27000 940 15 D 
a-Xylene 13000 470 12 D 
Styrene ND 470 8.9 
Bromoform ND 470 14 
lsopropylbenzene 1500 470 5.7 
Bromobenzene ND 470 12 
1, 1,2,2-Tetrachloroethane ND 470 12 
1,2,3-Trichloropropane ND 470 23 
n-Propylbenzene 4500 470 7.4 
2-Chlorotoluene ND 470 9.8 
4-.Chlorotoluene ND 470 7.8 
1,3,5-Trimethylbenzene ND 470 6.5 
t-Butylbenzene ND 470 9.4 
1,2,4-Trimethylbenzene 32000 470 8.8 D 
sec-Butyl benzene 2300 470 8.7 
1,3-Dichlorobenzene ND 470 8.4 
1,4-Dichlorobenzene ND 470 9 
4-lsopropyltoluene 3500 470 22 
1,2-Dichlorobenzene ND 470 15 
n-Butylbenzene ND 470 11 
1,2-Dibromo-3-chloropropane ND 470 17 
1,2,4-Trichlorobenzene ND 470 21 
Hexachlorobutadiene ND 470 13 
Naphthalene 30000 470 8.4 D 
1,2,3-Trichlorobenzene ND 470 130 

3 



SOUND ANALYTICAL SERVICES, INC. 

Surrogate 

Client Name 
Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 

% Solids 

TCMX 
Decachlorobiphenyl 

creative Environmental Technology, Inc. 
S3-122098 
77953-01 
12122/98 
12/29/98 
12/29/98 

PCBs by USEPA Method 8082 

% Recovery 
82 
88 

Flags 
Recovery Limits 
Low High 

39 138 
49 125 

Sample results are on an as received basis. 

Result 
Analyte (mg/kg) PQL Flags 
Aroclor 1016 ND 0.83 
Aroclor 1221 ND 0.83 
Aroclor 1232 ND 0.83 
Aroclor 1242 ND 0.83 
Aroclor 1248 ND 0.83 
Aroclor 1254 ND 0.83 
Aroclor 1260 ND 0.83 
Aroclor 1262 ND 0.83 
Aroclor 1268 ND 0.83 

4 



SOUND ANALYTICAL SERVICES, INC. 

Surrogate 
o-terphenyl 

Client Name 
Client ID: 
Lab ID: 

Date Received: 
Date Pre pared: 
Date Analyzed: 

% Solids 

Creative Environmental Technology, Inc. 
S3-122098 
77953-01 
12/22/98 
12/28/98 
12/30/98 

100 

Extended Diesel Range by WTPH-D Modified 

% Recovery 
139 

Flags 
Recovery Limits 
Low High 

50 150 

Sample results are on a dry weight basis. 

Analyte 
Diesel (>nC12-nC24) 
Motor Oil (>nC24-nC32) 

Result 
(mg/kg) 

260000 
720000 

PQL 
21000 
42000 

Flags 

5 



SOUND ANALYTICAL SERVICES, INC. 
Client Name 

Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

Creative Environmental Technology, Inc. 
S3-122098 
77953-01 
12/22/98 
12/28/98 
1/7/99 

1 

Metals by ICP - USEPA Method 6010 

Sample results are on an as received basis. 

Result 
Analyte (mg/kg) PQL 
Barium 700 1.5 
Chromium 130 3 
Lead 460 45 
Selenium ND 240 
Silver ND 3 

Flags 



SOUND ANALYTICAL SERVICES, INC. 
Client Name 

Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

% Solids 

Creative Environmental Technology, Inc. 
S3-122098 
77953-01 
12/22/98 
12/28/98 
12/30/98 

5 
100 

ICP-MS Metals by USEPA Method 6020 

Sample results are on a dry weight basis. 

Analyte 
Arsenic 
Cadmium 

Result 
(mg/kg) 

12 
31 

MDL 
1.5 

0.74 

Flags 

7 



SOUND ANALYTICAL SERVICES, INC. 
Client Name 

Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

% Solids 

Creative Environmental Technology, Inc. 
S3-122098 
77953-01 
12/22/98 
12/29/98 
12/29/98 

1 
100 

Mercury by CVAA - USEPA Method 7471 

Sample results are on a dry weight basis. 

Analyte 
Mercury 

Result 
(mg/kg) 

ND 
PQL 
0.088 

Flags 

8 



SOUND ANALYTICAL SERVICES, INC. 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 

% Solids 
Dilution Factor 

Method Blank - VOL992 

12/31/98 
12/31/98 

Volatile Organics by USEPA Method 5030/82608 Modified 

Recovery Limits 
Surrogate % Recovery Flags Low High 
Dibromofluoromethane 105 79 122 
Fluorobenzene 99 80 120 
Toluene-dB 89 87 109 
Ethylbenzene-d1 O 86 80 120 
Bromofluorobenzene 97 74 131 

Sample results are on an as received basis. 

Result 
Analyte (ug/kg) PQL MDL 
Dichlorodifluoromethane ND 400 11 
Chloromethane ND 400 15 
Bromomethane ND 400 10 
Vinyl Chloride ND 400 12 
Chloroethane ND 400 4.4 
Trichlorofluoromethane ND 400 2.8 
1, 1-Dichloroethene ND 400 5.9 
Methylene Chloride ND 400 11 
trans-1,2-Dichloroethene ND 400 8.4 
1, 1-Dichloroethane ND 400 23 
2,2-Dichloropropane ND 400 11 
cis-1,2-Dichloroethene ND 400 14 
Bromochloromethane ND 400 76 
Chloroform ND 400 13 
1, 1, 1-Trichloroethane ND 400 88 
Carbon Tetrachloride ND 400 59 
1, 1-Dichloropropene ND 400 8.3 
Benzene ND 400 1300 
1 ,2-Dichloroethane ND 400 19 
Trichloroethene ND 400 1300 
1,2-Dichloropropane ND 400 16 
Dibromomethane ND 400 10000 
Bromodichloromethane ND 400 150 
cis-1,3-Dichloropropene ND 400 10 
Toluene ND 400 11 
trans-1,3-Dichloropropene ND 400 7.6 

Flags 

9 



Lab ID: 
Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Compound Name 
1, 1-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

SOUND ANALYTICAL SERVICES, INC. 

Blank Spike/Blank Spike Duplicate Report 

VOL992 
12/31/98 
12/31/98 
VOL992 

Volatile Organics by USEPA Method 5030/82608 Modified 

Blank Spike BS BSD 
Result Amount Result BS Result BSD 
(ug/kg) (ug/kg) (ug/kg) %Rec. (ug/kg) % Rec. 

0 2000 2000 100 2130 106 
0 2000 2030 102 2050 102 
0 2000 1830 91.5 1900 95 
0 2000 1730 86.4 1630 81.3 
0 2000 1630 81.4 1620 81.1 

RPO Flag 
5.8 
0 

3.8 
-6.1 

-0.37 

11 



SOUND ANALYTICAL SERVICES, INC. 

Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Compound Name 
1, 1-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

Matrix Spike/Matrix Spike Duplicate Report 

SS-1 
78031-01 
12131198 
12131/98 
VOL992 

Volatile Organics by USEPA Method 5030/82609 Modified 

Sample Spike MS MSD 
Result Amount Result MS Result MSD 
(uglkg) (ug/kg) (ug/kg) 0/o Rec. (ug/kg) %Rec. 

0 3340 2240 67.1 2150 64.4 
0 3340 2140 64 2140 64.3 
0 3340 1830 54.7 1840 55.4 

810 3340 2120 39.3 2460 49.5 
0 3340 1480 44.4 1600 48.1 

RPD Flag 
-4.1 
0.47 
1.3 X7 
23 X7 
8 X7 

12 



SOUND ANALYTICAL SERVICES, INC. 

Surrogate 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 

% Solids 

TCMX 
Decachlorobiphenyl 

Method Blank - PCBC80 

12/29/98 
12/29/98 

PCBs by USEPA Method 8082 

% Recovery 
83 

100 

Flags 

Sample results are on an as received basis. 

Result 
Analyte (mg/kg) PQL 
Aroclor 1016 ND 0.88 
Aroclor 1221 ND 0.88 
Aroclor 1232 ND 0.88 
Aroclor 1242 ND 0.88 
Aroclor 1248 ND 0.88 
Aroclor 1254 ND 0.88 
Aroclor 1260 ND 0.88 
Aroclor 1262 ND 0.88 
Aroclor 1268 ND 0.88 

Recovery Limits 
Low High 

39 138 
49 125 

Flags 

13 



! 

Lab ID: 
Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Compound Name 
Aroclor 1260 

SOUND ANALYTICAL SERVICES, INC. 

Blank Spike/Blank Spike Duplicate Report 

Blank 
Result 

(mg/kg) 
o 

PCBC80 
12/29/98 
12/29/98 
PCBC80 

PCBs by USEPA Method 8082 

Spike BS BSD 
Amount Result BS Result 
(mg/kg) (mg/kg) % Rec. (mg/kg) 

9.92 7.64 77 7.44 

BSD 
%Rec. 

78 
RPD 
1.3 

Flag 

14 



SOUND ANALYTICAL SERVICES, INC. 

Surrogate 
o-terphenyl 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 

% Solids 

Method Blank- D11862 

12/28/98 
12/29/98 

100 

Extended Diesel Range by WTPH-D Modified 

% Recovery 
126 

Flags 

Sample results are on a dry weight basis. 

Analyte 
Diesel (>nC12-nC24) 
Motor Oil (>nC24-nC32) 

Result 
(mg/kg) 

ND 
ND 

PQL 
5000 

10000 

Recovery Limits 
Low High 

50 150 

Flags 

13 



SOUND ANALYTICAL SERVICES, INC. 

Lab ID: 
Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Compound Name 
Diesel (>nC 12-nC24) 
Motor Oil (>nC24-nC32) 

Blank Spike/Blank Spike Duplicate Report 

011862 
12/28/98 
12/29/98 
011862 

Extended Diesel Range by WTPH-0 Modified 

Blank Spike BS BSD 
Result Amount Result BS Result BSD 

(mg/kg) (mg/kg) (mg/kg) % Rec. (mg/kg) % Rec. 
0 50200 53600 107 56800 113 
0 50000 53000 106 54200 108 

RPO 
5.5 
1.9 

Flag 

lG 



l 

SOUND ANALYTICAL SERVICES, INC. 

Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Duplicate Report 

S3-122098 
77953-01 
12/28/98 
12/30/98 
D11862 

Extended Diesel Range by WTPH-D Modified 

Sample Duplicate 
Result Result RPO 

;Parameter Name (mg/kg) (mg/kg) % 
I Diesel (>nC12-nC24) 260000 290000 -11.0 
! Motor Oil (>nC24-nC32) 720000 810000 -12.0 

Flag 

17 



SOUND ANALYTICAL SERVICES, INC. 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

Method Blank - M299 

12/28/98 
1/7/99 

1 

Metals by ICP - US EPA Method 6010 

Sample results are on an as received basis. 

Result 
Analyte (mg/kg) PQL 
Barium ND 1 
Chromium ND 2 
Lead ND 30 

Selenium ND 160 
Silver ND 2 

Flags 

18 



SOUND ANALYTICAL SERVICES, INC. 

Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Duplicate Report 

S3-122098 
77953-01 
12/28/98 

1n199 
M299 

Metals by ICP • USEPA Method 6010 

Sample Duplicate 
Result Result RPO 

Parameter Name (mg/kg) (mg/kg) % 
Barium 700 510 31.0 
Chromium 130 92 34.0 
Lead 460 400 14.0 
Selenium 0 0 NC 
Silver 0 0 NC 

Flag 

19 



SOUND ANALYTICAL SERVICES, INC. 

Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Parameter Name 
Barium 
Chromium 
Lead 
Selenium 
Silver 

Matrix Spike Report 

S3-122098 
77953-01 
12/28/98 

1/7/99 
M299 

Metals by ICP - USEPA Method 6010 

Sample Spike MS 
Result Amount Result 

(mg/kg) (mg/kg) (mg/kg) 
700 1120 1740 
130 112 223 
460 280 677 
o 1120 1030 
o 559 502 

MS 
% Rec. 

93 
83 
78 
92 
90 

Flag 

20 



SOUND ANALYTICAL SERVICES, INC. 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

Method Blank - M299 

12/28/98 
12/30/98 

1 

ICP-MS Metals by USEPA Method 6020 

Sample results are on an as received basis. 

Analyte 
Arsenic 
Cadmium 

Result 
(mg/kg) 

ND 
ND 

MDL 
0.33 
0.17 

Flags 

21 



SOUND ANALYTICAL SERVICES, INC. 

Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analy.rnd: 
QC Batch ID: 

Duplicate Report 

S3-122098 
77953-01 
12/28/98 
12/30/98 

M299 

ICP-MS Metals by USEPA Method 6020 

Parameter Name 
Arsenic 
Cadmium 

Sample 
Result 

(mg/kg) 
12 
31 

Duplicate 
Result 

(mg/kg) 
9.4 
22 

RPD 
% 

24.0 
34.0 

Flag 

X4 

22 



SOUND ANALYTICAL SERVICES, INC. 

Client Sample ID: 
Lab JD: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Parameter Name 
Arsenic 
Cadmium 

Matrix Spike Report 

S3-122098 
77953-01 
12/28/98 
12/30/98 

M299 

ICP-MS Metals by USEPA Method 6020 

Sample Spike MS 
Result Amount Result 

(mg/kg) (mg/kg) (mg/kg) 
11.8 67 67.7 
31 67 84.1 

MS 
% Rec. 

83 
80 

Flag 

23 



SOUND ANALYTICAL SERVICES, INC. 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

Method Blank- S169 

12/29/98 
12/29/98 

Mercury by CVAA - USEPA Method 7471 

Sample results are on an as received basis. 

Analyte 
Mercury 

Result 
(mg/kg) 

ND 
PQL 

0.1 
Flags 

24 



I 
. i 

SOUND ANALYTICAL SERVICES, INC. 

Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Duplicate Report 

S3-122098 
77953-01 
12/29/98 
12/29/98 

S169 

Mercury by CVM - USEPA Method 7471 

Parameter Name 
Mercury 

Sample 
Result 
(mg/kg) 

0 

Duplicate 
Result 

(mg/kg) 
0 

RPD 
% 
NC 

Flag 



SOUND ANALYTICAL SERVICES, INC. 

Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Matrix Spike Report 

S3-122098 
77953-01 
12/29/98 
12/29/98 

S169 

Mercury by CVM - USEPA Method 7471 

Parameter Name 
Mercury 

sample 
Result 

(mg/kg) 
0 

Spike 
Amount 
(mg/kg) 

0.885 

MS 
Result MS 

(mg/kg) % Rec. 
0.973 110 

Flag 

20 



SOUND ANALYTICAL SERVICES, INC. 
ANALYTICAL & ENVIRONMENT AL CHEMISTS 

4813 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 98424 - TELEPHONE: (253) 922-2310 - FAX: (253) 922;5047 

DATA QUALIFIERS AND ABBREVIATIONS 

B 1: This analyte was detected in the associated method blank. The analyte concentration was dctennined not to be 
significantly higher than the associated method blank (less than ten times the concentration reported in the blank). 

82: This anali1e was detected in the associated method blank. The anal}1e concentration in the sample was determined 
to be significantly higher than the method blank (greater than ten times the concentration reported in the blank). 

C 1: Second column confirmation was performed. The relative percent difference value (RPO) bchYcen the results on 
the nvo columns was evaluated and determined to be :S 40%. 

C2: Second column confinnation was performed. The RPO between the results on the two columns was evaluated and 
determined to be > 4 0%. The higher result was reported unless anomalies were noted. 

M: GC/MS confim1ation was performed. The result derived from the original analysis was reported. 

D: The reported result for this anal)1e was calculated based on a secondary dilution factor. 

E: The concentration of this anali-te exceeded the instrument calibration range and should be considered an estimated 
quantity. 

J: The anali1e was analyzed for and positively identified, but the associated numerical value is an estimated quantity. 

MCL: Maximum Contaminant Level 

•L: Method Detection Limit 

'1 N: See anali1ical narrative. 

ND: Not Detected 

PQL: Practical Quantitation Limit 

X 1: Contaminant does not appear to be "typical" product. Elution pattern suggests it may be ____ _ 

X2: Contaminant does not appear to be "typical" product. 

X3: Identification and quantitation of the anali1c or surrogate was complicated by matrix interference. 

X4: RPO for duplicates was outside advisory QC limits. TI1e sample was re-analyzed with similar results. The sample 
matrix may be nonhomogcncous. 

X4a: RPO for duplicates outside advisory QC limits due to anal}1c concentration near the method practical quantitation 
lirnit/dctcction limit. 

X5: Matrix spike recovery was not dctcnnincd due to the required dilution. 

X6: Recovery and/or RPO values for matrix spikc(/matrix spike duplicate) outside advisory QC limits. Sample was re­
analyzed with similar results. 

X7: Recovery and/or RPD values for matrix spikc(/matrix spike duplicate) outside advisory QC limits. Matrix 
interference may be indicated based on acceptable blank spike recovery and/or RPD. 

X7a Recovery and/or RPD values for this spiked anali1e outside advisory QC limits due to high concentration of the 
anali1c in the original sarnplc. 

Surrogate recovery was not determined due to the required dilution. 

X9: Surrogate recovery outside advisory QC limits due to matrix interference. 

SAS-OAM REV 10 2/98 27 
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UNDERGROUND STORAGE TANK 
Closure and Site Assessment Notice 

/Dbto?.·AJ '·" 
u11~7(., 

See back of form for instructions 

Pl- " !he approprlflte bwt(os) 
0 Temporary Tank Clo,lur,; 0 Change.lri-Sel'll<:e 

Site. Information 
~ Permanent Tanlc CIQsi.t• 0 Sttu Chod</$118 .a.-ment 

· ~er Information 
('l!jt""'" "'' ... - ..... _, 

JS 

Site ID Numbel T- I :;z 
(Awl-.""" lo>iatY ' ... - .. ....-...i 

Slldulln-N«mu S"&- .(a.afef .Set;t(!S:§ 

vsT O-.r/Openltor .S:es ~ 496<c/$'<:c VI c e I,vc 
ljJC MalHng Addle'" .'.UC?O &ct cz£ Ta:&· &I 

s11uAdd,- 14 ?-b- LrrJcolN Ave - -
P.0.8ox 

c1t;1State kc:ama . WA 
./ cuy,state Tua oma. ul,1 · 

Zip c .. 96_'1.,;z, 1 T•~,,..~ sy3 1-t'.:rs:c Zip Coda Z£ 'z".-,iW Tet-i,hone ~ ..:,..S-~9,B,..__.f#:,;.:.,;S'.._ci;.;. . ' ' ', _,.._,.,·:· . 

Tank Closure/Change-In-Service Company 
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.J5 
UNDERGROUND STORAGE TANK 
Site Check / Site Assessment Checklist 

sm, ,, _ _i:.;===.1.....-:-----l 
U!Hftl lliH owner#: 

• ! I II 1111 t I 

dOLOCf 

-----
INSTRUC!IONS 

When a release has not been confirmed and reported, this Site Check/Site Assessment Checklist must be completed and 
signed by a person certified by IFCI or a Washington registered professional engineer who is competent, by means of 
examination, experience, or education, to perform site assessments. The results of the site check or site assessment must 
be included with this checklist. This form must be submitted to Ecology at the _address _shown below within 30 days after 
completion of the site check/site assessment. 

SITE INFORMATION: Include the Ecology site ID number if the tanks are registered with Ecology. This number may be 
found on the tank owner's invoice or tank permit. 

TANK INFORMATION: Please list all tanks for which the site check or site assessment is being conducted. Use the 
owner's tank ID numbers if available, and indicate tank capacity and substance stored. · 

REASON FOR CONDUCTING SITE CHECK/SITE ASSESSEMENT: Please check the appropriate item. 

CHECKLIST: Please initial each item in the appropriate box. 

SITE ASSESSOR INFORMATION: This form must be signed by the registered 
site assessor who is res onsible for conductin the site check/site assessment. 

SITE INFORMATION 

Underground Storage Tank Section 
Department of Ecology 

PO Box47655 
Olympia WA 98504-7655 

<lite ID Number (Available from Ecology if the tanks are registered): --L--'-'---------------­
Site/Business Name: '68'1 -U<.r"\ d 5:el,.vic..c.,r; 151'\C-::: 
Site Address: llP,S L1Y1(,,Q)""I Avl=Y>u'15"" 

Street 

c; State 

TANK INFORMATION 

Tank ID No. Tank Capacity 

T--1:, 3,cv-Q 

REASON FOR CONDUCTING SITE CHECK/ SITE ASSESSMENT 

Telephone: (ZS3) 693- 1'±£:7 
qz4~, 

Zi Code 

Substance Stored 
WAs.TF 0\L 

Check one: -----------

Investigate suspected release due to. on-site environmental contaminati if !Efl~-;; Tt'. ~ -_\);fl [; ro 
____ Investigate suspected release due to off-site environmental contaminati ilk.,~ ~-·- · - ---.---j 
--- Extend temporary closure of UST system for more than 12 months. n1 MAR • 1 '1999 

____ UST system undergoing change-in-service. ! U ~ 
____ UST system permanently closed-in service. - -·-·· " -.,, 
_____D<; _____ UST system permanently closed with tank removed. ECO LOGY 

Abandoned tank containing product. 
Required by Ecology or delegated agency for UST system closed before 12/22/88. 

Oiher (describe): 



rl-\,:1t.. U.C: 
'~ -· -· - • - • 1 -

Marine Vacuum Service, Inc. P.O Bos 24263 Sutt!•. Wa,h1,191<>,1 'll\lZ~ 

A Wf,SHINGTON [NV!RONMENTAL COMPANY 

MARINE ANO INDUSTRIAL CLF.ANING 

TANI< REMOVAL 

T <l<phon• (206) 7t\i.024/l 

Cl!IHll'ICi\ TE OF CST IJESTRUCT!Ol'; 

r>A fl;; Febraary 19, 19~9 

MET Al. UJ•:CLI\JMING •· .... t:11.ITY. 

. Scnulc lr<>n & Melli! 
I !arbor lslarnl 
Sca1tlc, W;i, 

TANK REMOVJ\L CONTRACTOR; 

N orthwt<.st 'l';u,k & Env ir<mmcnta I 
1720 IOOTII fl!, S.c. 
Sui1~ 101 
E vcrcll, W a '>ll I () I 

TANK J[)t::N'l'li'ICA TION: 

TANK OWNF.1<: 

D!Sl'OS ~I. l':\CILITY: 

Me1rint V .M:i.&Ufll ~IJrvicc 
I Sl6 Svu1h 0'11ham St. 
Sc.iltlc, Wa. 9~ 108 

l',\l'\K U)('ATION: S.:allh!, Wa.,hin1,,ton 

TANK CAl'ACl'IY: I • :l,000 <,ullo11 Tank 

OF.STHUCl'ION DATF.: 0112211l'I 

FAX 1206) 7(.:J-/10/!4 

1·800-5il0· 7491 

Marine Vncuum Service, Inc. corli fi('• thal the ohm, dom:rihed rank(s) ha,c h,·,·n 
!'fndcrcd unu,uble for ti..: $lora~(' of 11ny fluid~. ~ild all ,..moved th1ids, sl~decs, 11ml 1hc 
fDNk(,) were dispo~cd ufin fU.:Cl)t11ftncc with all ,1pplicable Loc1l, St:\la anJ F•u•r~i 

r,,11ulation,. 

: I \ I.,. ...... '• 

Kcpr•,..ntnti vc 
Murin• VAcuum S,,..,,k• 

llM. • D<\M 1Jll2:141 FPtl • WAD98il"J74h~I 
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1no 100,h l'1 s.E. 

Sui~ 101 

Everett, WA 98208 

(425) 742-9622 

FAX (4l~) 338-9749 

TOLL FREE: 

1-Sl'-0- ;42.<;,;io 

(4l5) 379-87]5 

Tank and Linc Tc.stine 

Marntcnancc 

Vcpoc Rc,.-.ovci)· 

PcErulcum P1pmf 

Cathod1.: f>n-:>ttetion 

I 

I 
J Doc.ember 07. 1998 

Toxics Cleanup Program 
Department of Ecology 
PO Box 47655 
Olyropi,a, WA. 98504-7633 

Attn: Environmental Specialist 

RE UBI #600-)81-910, Tank !.D. # T-17 

To whom it may concern, 

The following is letter to accompany a closure and assessment checklist fur the site lirrt<:d 
above. Its intent is to notify your Departmont ofanO!llloiog characterization of the soils 
surrounding the 3,000 gallon waste oil tank that was removed an December, 7, 1998. There are 
some investigative steps being taken by the Owner, (Sea!and Scn.ie<:s), the Environmental 
consul taut (CETI) and Pierce County Health Department. to verify the source of contamination 
encountered in the excavation pit of the removed waste oil tank. 

Upon ren10\•aLthe tank was not¢d in excellent condition, associated piping was not 
leaking and there were no signs of ovedill or spillage at the fill point. However, the inunodiate 
area surrounding the LIST has signs of petroleum impacted soils that bas been sampled to 
determine if the c.ontamination is related to the substance stored in the LIST. Furthermore, an 
objective of the investigation will be to determine if the oontamiilatlon present is related to 
historical cootamination or to a cleanup site located directly adjacent to the Scaland Property. 

It bas been concluded that the source of the COt1tamination found is not related to the two 
(2) other storage tank,; that are located on Seallllld property which are registered 116 T-15 lllld T­
l 6. These tanks have been recently upgraded and are monitored oontinuously by a Veeder-Root 
tank monitor system. 

It is also importan! that tanks T-15 and T-16 are tagged appropriately to show that they 
have satisfied the upgrading rcquiremenu of 1998. All the appropriate paperwork has been 
submitted and the site is cager to receive the tags. 

If you have any question•, please oontact me personally at (425) 742-9622. 

Tiiank You, 

Pt; Cb 
Remy Cano 
President, NWl1,S 



UNDEP~ROUNDSTORAGETANK 

30 lrA Y NOTICE 
See back of fonn fur instructiOlllj 

Please v' the appwpria1e box: CJ Intem (}ff lnten1 0 Both 
to Install to Close 

Sltl, lntorm•tlon 

FOR Ol'FICI! UM Olll Y 

··111tQ;l,i,_·· ---,.---------J 
~;l!IJ"~t . 

00\oo ,Iii..., by Ete<oqy. 1111< "'"" ........ "'"' -'*Y i,o,ml tor :no - let«l below. 

Owner Information /frf1LJ. c,.., 'f 

Sli. ID NU111b9r -----~-~----------"111"'-"'"~ 
(Thlo fW<m IMI be l'MII_ IO,,.. _I Bu-z.i.<>;/. 

UST Owne</Opgrator .'>{& LJWt) fe,tV1c£S 
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MaiNnl) AddrH• {; 000 Cq/{M_(,..;£. &,,../,V<\.<(0 
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f'l,Q,80III 

• , NC-

Zip Cod• :i.f):i. oq Telephon, (7~'/1 57 /- 2. / 2... / 

Tank lnsUalleUon Company (If -n). Fil out 1h19 ,.e11on ONLY 111an1<s "'' bein(l lnllailaa. 
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Permit # _'1~·--_'6_· -_I _I I ___ _ 

UNDERGROUND STORAGE TANK REMOVAL PERMIT 
Tacoma-Pierce County Health Department (TPCHD) 

Site Location _3~l~"'~(_~) (~2-~R_,_~,_,.._+~_c~,_.,.._· __ / ,_:-1_,_-.. :_.i_rc_, ,_,-:i._· ~· _· -----t~'~d-· -_. _______ _ 

Facility Na me _s-"-=-· c_)_c.-\.-". ·cc\~.'c,c.Lc.,\c_""\,_.·'-"j'---_c-_c:::,e=·_,v-"'v~1w~___._f_'..,.-. _____________ _ 

A ~ . I ,· 
Re mov a I Fi rm __,._· '"''\_,,· .. Oo.f:?c..1tc.'.:i1---/=,__,_1v"'-'l)!.-'-1 !--'R.'-'v"-· '-n'""rr'-'-'-1 ""2'"'"1_,_--f,__c.=:·e.· -'------------

] 
,·· 

Number of Tanks to be Removed -~---~'{_c:_·,_·=D--w-=·~/:---~~v~'0-··~""---r,--='-~'d~-c..k~----1, 1~ ":'."" ?tk" -:-... --ow,.-...;,. ___ .,.""'""-~--

-A provaJ/Signat re - VALIDATION: 

Permit must be accessible at site - DO NOT ALTER OR DEFACE 
Expires 180 days from validation date. 

Forty-eight (48) hour notice must be provided to the TPCHD prior to removal/abandonment. 
Site assessment report for TPCHD due 90 days after removal. 

Waste Management Section• 3629 South .. 0 .. Street e Tacoma WA 98408-6897 • (206) 591-6047 

HEA 1163 (7194) 

), 

~· '\ 
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TACOMA-PIERCE COUNTY IIEALTII DlcPARTMENT 
SOURCE PROTECTION PROGRAMS 

3629 South O Street 
Tacoma, WA 98408 

(253)-798-6470 

CONTENT ANO FORM REQUIREMENTS FOR 
UNDERGROUND STORAGE TANK 

SITE ASSESSMENT/TANK CLOSURE REPORTS 

Thi.! following nrc the minimum rt.!quircmcnt:-. frn· thc content an<l !(1rm l'l!(JUln..:d hx nil underground stonigc tanl,.; site 
asscssmcnl/closure reports submitted to the T:icoma~Pit.::rcc County Health Dcpmtmi.:nl. Report::, that Jo not meet these minimum 
requirements will he rejected. Additional rcguircmcnts may bi.:: is::-;ucJ. Jq1ending on the technical nature of'thc site hcing 
asscsseJ. 

NOTE: Site itssessment/clos u re reports must he su hmitte<I with in 911 days of the completion of tani< closure. If 
extended rcmcdi:ition i.'i required, an additiorrnl fee to rcdc"· reports may he char~cd. 

! . Site diagram: 
Providi..: in!(1rnwtii111 !i1r thi..: c:-.:ael location \1(th,.: l J\l(.-.;1 1n rdation to buildings, property lines, uti!itie:-;, other 
structun::s. other ( JS Ts. etc. 
Provide loc;ition or pump island.-; .ind lank pipinµ 

2. UST inrornwtion: 
I .ist the dimension/si1.e nr lJST(s). 
State the' type of UST(s) (e.g. :-;ingle wall ;,;\eel. Jihergl,1ss. etc.) 
Dcscribi.:: the observed condition of l JST(s). 

List the age or lJ ST(,). 

3. Piping und pump infomrntion: 
Describe typ1,; o!'piping uni! 1nu11ps. ... . 

4. Geologic.ii inl'ornwtion: 
Di:scr!be typ1.;s of ;,;oil i.md/or l JSl bL"dding nwkrial in the pit 

Describe the pro.\imit~' of thL" e:-.:i..:arntion to grou11d \\ aler m1d/ur surface \\'HlLT. 

5. Sample locution diagram: 
Provide dimensions of UST excnvation. 
[ndicat~ exact location of all sumpks, includlng 
Provide information on field instnunt!nt rem.ling and (ld(irs noted. 

6. Sampling proceuures: 
Indicate smnpling method (e.g. backhoe, hand ton!, etc.). 
lndiciite thc: lypc of sumples (e.g. cornposik, di:-.crdc. etc.',. 

7. Provide nttmc und address o(mwlytict1! l.1bonttory. 

8. Provide: t.ihk: <if mrnlytica/ rc.'iul ts, cuml1ined \\ Ith H di:-;i;u:-;sl1 u1 t 11' the :,;1gnllicimc1.; (11' the: d.itn. Include: 1malytical methods 
used. Attach copic:s ~)r !uh reports. 

9. Provide rl!ceipts for the Jispostd orthl! lJST(:-:) 1111d piping 

10. Spl!ci(y if the c:-:cavntinn wa:-. hacklilk:d nnd/or Ilic: dispositi,lll n(l!iL· c:,.;cavil\l!d soils 

I I. Condusions/Rc:comml!nd:1tion:-;: 
The report mu~t include conclusions mid 1\:i.:0111111e1Hl:nions (Ir nny rurthcr uction nc:c:ded. 

12. Report should bc: written so it can stnnd ulonc:. 1.kp:inmcnt or I :co!og~, · s chc:ckl ist should he includi..::J as i..::nclosurcs. 
Additionnl crn.:losurcs requlri:d lo be: suhmittc"d includi.!: pun1ping nxeiJHs, wu:-:tc nwtcrinl nnnlysis, tank 
clc:111ing/de:-:tn1cti<>11 ccrtilic11tcs. copies <lfliri: J'-'·partmi:11t pcn11its a11d C(111la111inH(cd S<lil dispos.al rc:c~ipl:-i. 



UST SUE ASSESSMENT/ SHE CHARACTERIZATION REPORT 
Sea-Land Container Terminal 
1675 Lincoln Avenue 
Tacoma, 'Washington 

Appendix C - Correspondence 

Sea-Land UST Removal Report-09J- l .wpd 

120] E. D Street, Suite I 09 @ P.O. Box l 803 © Tacoma, Washington 98401- 1803 
J>: 253. 627.3347 ® F: 253.572.4207@ L: ccti(il)cctimv.com © \'f,/: \V\Y\V.cetin\:v.com 
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www.healthdept.co ,pierce. wa. us 

pecember 7, 1998 
I 

lauy Buzzoni 
Sealand services, Inc 
6000 Carnegie Blvd 
Charlott, NC 27270 

Dear Mr. Buzzoni: 

This letter is to provide you with a copy of the Underground Storage 
Tanlc (UST) removal permit for tank(s) located at 3600 Port of Tacoma 
Road (enclosed). In addition, please find enclosed the requirements for 
site assessments and site closure reports to be completed upon UST 
removal. A site assessment report is due within ninety (90) days of 
UST removal. 

As owner or operator of this facility, you are responsible to 
demonstrate that no contamination has occurred at this site (Pierce 
County Code Chaptet 8.34; City of Tacoma Code Chapter 5.47) to the 
satisfaction· of the \ Tacoma-Pierce County Health Department 
(TPCHD). Any cleanup or remediation at this property must be 
conducted in accordance with the Model Toxics Control Act Cleanup 
Regulation, WAC 173-340, and work plans approved by the TPCHD. 

If you have any questions regarding the UST removal or remediation 
process, please contact the Source Protection Programs at 798-6470. 

:i•mely,~ JJ,r~· 
~e,goc 
Environmental Health Specialist I 
Source Protection Programs 

Enclosures 

OWNLTR.UST 
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CREATIVE ENVIRONMENTAL TECHNOLOGIES, INC. 
PROVIDrNG ENVfROl'..rtvtENTAL SERVICES To THE NORTHWEST FOR 15 YEARS 

January 6, 1999 

SeaLand Services 
Terminal Operations services 
Attn: Mr. Guy Buzzoni 
6000 Carnegie Blvd. 
Charlotte, N.C. 28209 

Re: Tacoma Site 

Dear Guy: 

Please accept this as our proposal to accomplish the 
following work. 

FILE 

Collect maps, photograph and other evidence of activities 
that may have caused spills or releases of product that may have 
impacted the seaLand Tacoma site. 

Review any available environmental report concerning the 
site or any site that may have impacted the SeaLand site. 

Preform a modified level II examination on the site to 
determine the extent of the contaminate, with the special 
emphasis on the origin or source of the release. 

we wi 11 use a Geo Prob''" to advance a 2" probe to groundwater 
levels taking samples of the soils in the vadose zone, at the 
soil/water interface and groundwater. We will field screen the 
samples as we take them, and use our best judgement as to the 
need to use laboratory analyses for confirmation. since we are 
only looking for the contaminate plume, we do not feel it 
necessary to run each sample through the lab. 

We will prepare a report with appropriate diagrams and plots 
to show the plume, and from the results of our investigation, 
will make our opinion as the nature, extent and source known. We 
will document our findings with appropriate evidence. 

Our fee for this work will be on a time and material basis. 
However, we have set out a budget attached which will not be 
exceeded without specific permission from SeaLand. 

We appreciate the opportunity to work for SeaLand. 
have questions, please give me a call. 

yours, 

n R. Spencer 

120.l I·:. I) Sited, Suite 109 fJ PO I ~ox 1 HO.l O Tm:omu, Washington 9840 I - ! HO.l 
P· 25.l ()27 .1.1,n O F· 2.~.l.572 ·1207 fl J,' t'l!1itra:ctinw com fl W \\'WW cctinw r.om 

If you 



SeaLand: 

Professional Time Rate Amount 
Hydrologist 2 hr 75/hr 150 Prepare sampling plan, site specific health and safety 

plan, prep mob and administrative activities 

Hydro/Sci 18 hr 75/hr 1,350 Mob on site with GeoProbe'™ with driller, 
hydorgeologist and environmental technician. 

Tech II 18 hr 55/hr 990 
Advance 10 holes, sample and prepare samples for 
field screening Composite or otherwise prepare 
samples for laboratory work De-mob cleanup. 

Tech I IO hr 65/hr 650 Acquire and review Sanborne and other maps and 
documents to determine historical activities on the 
site and surrounding sites that may have impacted 
the SeaLand site with diesel product in the 
subsurface. 

Hydro/Sci 6 hr 75/hr 450 Receive and evaluate the results of the investigation. 
Prepare a summary report with opinions as to the 
nature, extent and source of the contaminate found 
in the subsurface of the SeaLand site. 

Principal 4 hr 125 500 Principal is responsible for all work and will review 
the final product as well as interface with the Port 
for information gathering 

Professional Budget 4,090 
3,600 GeoProbe'" two days@ $1,800 per day with driller 

and support equipment 

750 Analytical Assume IO samples TPH extended 
@75 $750 total 

300 Field Sampling kit and PIO in field $300 

250 Health & Safety, service vehicle, $250 

Total Budge 8,890 1 

1
. Use of a backhoe will reduce the cost by approxinrntcly 2,600. However, repaving will 

be at the cost of the client and subject to the availability of' asphalt plants being open. Weather 
providing, the project in the field may be done in one day If so, reduce accordingly. 



CREATIVE ENVIRONMENTAL TECHNOLOGIES, INC. 
PRO\lt1)ING ENV!RONME!--iTAL SERVICES To THE NORTHWEST FOR 15 YEARS 

January 6, 1999 

SeaLand Services 
Terminal Operations Services 
Attn: Mr. Guy Buzzoni 
6000 Carnegie Blvd. 
Charlotte, N.C. 28209 

Re: Tacoma Site 

Dear Guy: 

Attached you will find copies of the analytical from the 
samples from the tank pull along with some pictures showing the 
oil in the excavation. You will also find a fax copy of the 
analytical of the oil in the tank. 

The groundwater shows up on the photos quite well with the 
oil showing brown. The original telephonic results of the oil in 
the tank were not correct, After I saw the chromatigraph, it was 
apparent there was some diesel in the sample. The actual results 
indicated 20% diesel and 70% oil. 

Since the tank seemed to be tight according to Remy Cano•s 
report of December 7, 1998, there was no apparent reason for us 
to find product from that tank in the ground to the level we 
found. 

It is still my opinion that there is a source other than 
SeaLand•s waste oil tank. My belief remains that it may come from 
the other parcel . Based on this, and according to your fax, you 
will find attached our proposal to accomplish some additional 
testing, and gathering of information as to possible sources. 

In anticipation of the further examination (and the fact 
that we had a chance to get the machine earlr), we have scheduled 
a GeoProb'" for additional testing for the 18'' and 19u, of January. 
If the weather holds up, we can probably finish the field work in 
one day, however we did budget two. If we need to reschedule, we 
need to know as soon as possible since the GeoProb'" is scheduled 
weeks in advance. 

Please give me a ring if you have 

yours, 

12011: I) Stred, Suite !O<J [J P.O. Box 1801 D Tacomu, Washill.!,\IOn 98-101- 180.1 
P 2\1 <)27 .1,1.17 ll !-' 2~1 )72.,1207 ti I·> ccli(akctimv.t.:0111 fl W \\.WW.t.:dinw com 



... / 

Oil On Groundwater In Underground Storage Tank Excavation 

Oi I On ( iroundwatcr l n lJndcrground Storage Tank Excavation 

!'holographs Taken On lkcc111hcr 7. I </<JH 
During The removal Of i\ Wast,·< lil 
Underground Storaf!c lank I .ocatcd < Jn rhc 
South Side Of ll11ildit1f! C. 

Scaland Site 
I Ii 75 Lincoln Avenue 

Port Of Tacoma 
L1rnrna, Washington 



l720 lOO!h P'I. S.E. 

Suite 101 

Everett, WA 98208 

(425) 742-%21 

FAX: (4l5) 338-9749 

TOLL FREE: 

l-8l<J- :42-9620 

(425) 379-8735 

Maintenance 

V11po1 Recover)· 

Pttn.1ic:um Piprng 

Cathodic Prot«:hon 

Toxics Cleanup Program 
Department of Ecology 
PO Box 47655 
Olympia., WA. 98504-7655 

Atta: Environmental Specialist 

RE: UBI #600-581-9!0, TankLD. # T-17 

To whom it may concern, 

The foUowing is letter to accompwiy a closure and assessment checklist for the site listed 
above. Its intent is to notify your Department of an ongoipg characterization of the soils 
surrounding the 3,000 gallon waste oil tank that was removed an Decentber, 7, 1998. l'h(:re are 
some investigative steps being taken by the Owner, (Sealand Services), the Environmental 
consulta.ut (CETI) and Pierce County Health Department, to verify the source of contamination 
encountered in the excavation pit of the removed waste oil tank 

Upon removaLthe tank was noted in e»cellent condition, associated piping was not 
leaking and there were no sigru of overfill or spil188C at the fill point However, the inuncdi!lte 
area surrounding the UST has sigru, of petroleum impacted soils that has been sampled ti::> 
determine if the contamination is related to the substance stored in the UST. Furthermore, an 
objxt:ive of the investigation will be to d,;tennjJ,e if the contamination present is related 10 
historical contamination or to a cleanup site located directly adjacent ti::> the Sealand Property. 

It has been concluded that the source of the contamination found is not related to the two 
(2) oilier storage tanks that are located on Sealwid property v.hich are registered as T-15 and T· 
16. Tuc1e tanks have been recenUy upgradc4 and are monitored oontinuously by a Voe4er-Root 
tank monitor system. 

le is also important that lanks T-15 and T-16 are tagged appropriately to show that they 
have satisfied the upgrading requirements of 1998. All the appropriate paperwork has been 
submitted and the site is easer ti::> receive the tags. 

If you nave any questions, pl=c «mtact me personally at (425) 742-9622. 

Thank You, 

4q 
Remy Cano 
President, NWTES 



SeaRLand 
Sea-Land Service, Inc. 
6000 Carnegie Boulevard, Charlotte, NC 28209-4637 
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fa 
Location: 

Fax: 

Phone: 

JOHNSPENCEFf·-········· ···i=ram:· 
CETI 

253.572.4207 Fax: 

253.627.3347 Phone: 

, •v" ,n,,I"'' .~ ~ "''"''""'""'"""''-'"'A'O"-"'-'""'' """, • 

GUY BUZZONI 
Terminal Operations 
Services 
704.571.4677 
704.571.2121 

cc: REMY CANO Northwest Tank 425.338.9749 

RE: NEXT STEPS FOR REMOVAL OF 3,000 GALLON WASTE OIL UST 
UST Work, Tacoma, Washington 

John, 

Thank you for your January 5th, 1999 proposal to continue site assessment work 
related to removal of the above referenced waste oil UST. 

ENCLOSURES 
Met with the Port of Tacoma during the week of January 22nd to review their record 
files. Sending you the following information via Airborne Express: 

1. Letter to Sea-Land from the Tacoma-Pierce County Health Department, dated 
December 71

\ 1998 

2. 3 page UST Closure Observation / Sample Results Summary compiled by 
Sea-Land, dated January 251

\ 1999 

3. Portion of drawing titled "Location Plan & Phasing Plan", prepared by ABAM 
Engineering, dated 5-30-84, Scale enlarged to 1 inch = 200 feet 

I 



John Spencer 
February 2, 1999 
Page 2 of 3 

4. Figure 3, titled "Site Plan - Parcel A, UPRR/Port of Tacoma", prepared by 
Applied Geotechnology, dated June 22"d, 1990, Scale 1 inch= 200 feet 

5. Summary of History of adjacent property leased to Sea-Land, prepared by the 
Port of Tacoma, undated. 

6. 1 copy of report titled "Subsurface Exploration and Geotechnical Engineering 
Study, Marine Yard and CFS Area, Port of Tacoma, Washington", prepared 
by Hart Crowser & Associates, dated November 4, 1983. 

7. Overlay plan of enclosure 3 with transparencies of enclosures 4 and enlarged 
Figure 2 of enclosure 6 compiled by Sea-Land 

NEXT STEPS 
. At this time, would like to proceed as follows: 

Do not want to continue with further field investigation of the above referenced UST 
removal. 

Instead, the site assessment report for removal of the UST should be completed 
based on well-documented field observations, site photographs, sample results, 
laboratory test data, and additional review of record documentation enclosed. The 
report would be prepared for submission to the County Department of Health in 
response to their letter, enclosure 1. 

Conclusions of the report would be written to: 

1. support no further action by Sea-Land (tenant to the property owner) is 
required under the County Department of Health's jurisdiction of the UST 
program. 

2. recommend continued action by the Port of Tacoma (landlord and property 
owner) under the State Department of Ecology jurisdiction. 

Anticipate preparing DRAFT report with several review and comment iterations prior 
to submission to County Department of Health: 
o two of DRAFT report reviews by Sea-Land 
o one DRAFT report review by the Port of Tacoma 
o submission of final report to Department of Health 
o if Port of Tacoma agrees with DRAFT report, then Port of Tacoma will re-file 

notice of release with the Department of Ecology and follow-up accordingly. 

These conclusions would be supported by observations during UST removal and 
samples results during UST removal obtained thus far. 



John Spencer 
February 2, 1999 
Page 3 of 3 

Additional review of record documentation further supports these conclusions: 

A. There was a former 1.25 million gallon diesel AST located at the former 
location of the 3,000 gallon waste oil UST. 

B. This 1.25 million gallon diesel AST was acquired with the property by the Port 
of Tacoma in 1979. 

C. The Port of Tacoma demolished this 1.25 million gallon diesel AST and 
associated product piping in 1981. 

D. The Port of Tacoma did not provide any documentation regarding location of 
product piping removed, nor location of potential contamination encountered 
during demolition of the 1.25 million gallon diesel AST. 

E. Test Pit TP-20 excavated at the location of the former 3,000 gallon waste oil 
UST in 1983 noted "strong fuel odor" between depth of 6 to 10.5 feet. 

Please review this information and provide comments. Do you agree I disagree with 
the approach? Also, when will the first DRAFT report be available? 



UST sin: ASSESSMENT/ SITE CHARACTIB:R!ZATION REPORT 
Sea-Land Container Terminal 
167j Lincoln Avenue 
Tacoma, Washington 

Attachment 1 - UST Closure Observation / Sample results 

Sea-/ ,and { 'ST Removal R0port-093- l .wpd 

1201 E. D Street, Suite 109 @ P.O. Box 1803 © Tacoma, \Vashington 98401- 1803 
t): 253. 627.3347 @ F: 253.572.4207@ E: ccti(ilcetinw.com ® \V: www.cctinw.com 



UST Closure Observation/ Sample Results 

UST Characteristics: 
3,000-gallon waste oil 
Single-wall steel 
Installed around 1984 
Removed December 7, 1998 

Observations During UST Removal: 

25-Jan-99 

UST was in excellent condition. 
Associated piping was not leaking 
No signs of overfill or spillage at the fill port. 
Immediate area surrounding the UST had signs of petroleum-impacted soil. 
Free product was observed on surface of groundwater at bottom of excavation. 

Samples During UST Removal: 

Sample Location Results• 
Diesel Gasoline 

(mg/kg) (mg/kg) 

S-1 Post-Excavation - Bottom of UST 6,600 370 
95% 5% 

S-4 Post-Excavation - Sidewall of UST 190 140 
58% 42% 

S-3 UST Sludge 260,000 720 000 
27% 73% 

Note • Extended Diesel Range by WTPH-D Modified Method 

Potential Conclusions To This Point: 
There is not apparent reason to find product from this former UST in the ground 
to the level encountered. 

There is a potential source of the product encountered other than this UST. 



Oil On Groundwater In Underground Storage Tank Excavation 
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Oil On Groundwater In Underground Storage Tank Excavation 

'holographs Taken On December 7, 1998 
J)uring The removal Of !\ Waste Oil 



X 

2'J . .s,· 

--------------- -- ~5.o· 

----- 110.0· ---- ----;,:-----
Sl.oPf" EAsiH!Nr -------

81,5• 
• 0 " ---

' "' ?~-J z 
§ 
5 
l!l 0 

"' w • 
\J ~ 

z 
<( 
z w ,-

X 
z 
<i 
:,: 

.... 
X ,.,. 

----- --
'"" ! "" 0 "° 100 

j ,,,J:'LE IN FEET J< e_E__G.'Z. e:. 'Cc: 
"" PORT OF TACOMA ~·- !i•l't·L\4 P•~lt 

TACOMA TERMINALS, INC. e>«COl~t,-~ 
I'• ,,.~, ··~ SITE PLAN • CMCCOl«I-~ 
r•'U•,lf.4 ··~ ·-~ '60 

AS NOHO .CAl,.t 

:::..~ '::;;rrj goo .. - .... ::j,,Js, 
£M880-23-C 106 ~·;, 

8 ~ 88 ~~ctiJJ t'"/J1J""' 
i,~ii ... ,'"-........ ..,.. .. ·- P .. t' ---~-. .. ..... " 



UST SHE ASSESSMENT/ SITE CHARACTERIZATION REPORT 
Sea-Land Container Terminal 
1675 Lincoln Avenue 
Tacoma, \Vashington 

Attachment 2 - Port Of Tacoma Terminal Site Plan 

Sen-I ,and UST R0111ov.il R0port.-093- I .w1id 

1203 E. D StrecL Suite 109 @ P.O. nox 1803 @ Tacoma, Washington 98.cJ0'!-1803 
P: 253. 627.3347 © f.": 253.572.4207@ E: ccti/Clk:ctinw.com @ W: ,vww.cctimv.com 



,_J 

• • • 

: 
• 

• : 

: 
' 

I 
' ' • 

X 

X 

/ 

I 
I 

~ ¢ 

/ 

X 

I 
I 

I 

/ 

l . • • • 

I • 

• : 

• : 

l'IAINTENAtJlE 
~IN6 

\- I 

~ ~>i .,1' 
~ a.! I 

~""'-. I-._ I ?-~N=----2 I 
' ii!' "!;o/ 

,....;;~- _J '-J 
..... L.,,. /Ii .,~ 

/ 47 • I 
r,.W....11 ,di I X 

111H S1. J/ ) 
/ I I 

-~/ I I I 
----- .:.-1 ---·---·-~--'". • . : :- : : J .~...J......,__p,.-;-:--- -~....:... . . . . . . ( ~ - - . 1 ,--.,....,.--- --· • • • • : ·1 ·t::::::.::.:~.,.'"7-· . . . . . . ·-. ...;_:l .,..._-1. -.t~·- ( ,. I - -

• • • 
X 

_;;;..;:,.:....-::::".-- T--

! > 

nfl I I 

I 
I 

.,,r 
I I 

I 
: 

' I 



. I 
. ' 

' ! '\ 
L._ NOTE: The earthwvrk, paving, drain­

age, curbing, fencing, etc. for 
the access roads in Areas 2 and 
2A shall be performed under 
separate contract. However, 
this contract shall be 
responsible for signage 
(including striping), and 
lighting. The site contractor 
must coordinate with the, 
road contractor with respect 
to: 

)( 

:::~ 

X 

' ' ' 

0f\' 

J 
j! 1)/ f 

i . 
I 
' 

-rj- -r-

I 

~.,t 
~ 

) 300 

-.wN R+lf 
TE 5-2q-B4 

ECKED V'' I 

TE 

0 

1. · Scheduling 

2. Placement of poles, con­
duit, etc. 

3. Placement of signs and 
foundation 

4. Striping 

300 600 900 

SCALE IN FEET 

PORT OF TACOMA 
TACOMA TERMINALS; INC. 

ECKEO _...,. __ ..J LOCATION SHEET a PHASING PLAN 
TE S'°-'3()-

NT. NO. 560 

LO BOOK (5) SCALE AS NOTED 
"'ROVED DRAWING NO. ·--~- L,..(...-_,~a s·l.31 G002 k ~L_± \ DAT~· EP-3880-23 -

CHIEF ENGINEER 
_5"/31/15,q 2 OF 88 
c1ATE/ SHEET---::::: 



UST SITE ASSESSMENT/ SITE CHARACTERIZATION REPORT 
Sea-Land Container Terminal 
!(J7) Lincoln AYcnuc 
Tacoma_ \.Vashinglon 

Attachment 3- Port Of Tacoma Aerial Photo - June 20,1990 

1_::011 l)St1,:,:t_.\1111v 1011 (i) !'(l llo\ !XO\ (J) l:11P111;i \.l/;1~!n11gln11 1)/.;.\0l-1SO_I 

!' 2"11 €,2711-1"7 G:, I 2.::,1.::,7;..1;.07@ I· 1.:v!1111.·d11111,P111@ \V \\\\\\cdill\\t:0111 



' ~ ~ 
·•··-,-1 

! 

. a?S 

------» 

:;;,:-
. >ti" 

6) 
MW-1 

LEGEND 

Number and approximate location of Test Pit 

· Approximate Property Boundary 

Number and approximate location of Monitor Well 

~····· 

.\j I~ -

0 . 200 

Scale in Feet 

. . 

·-- ..... ·--- \I 

Applied Geotechnology Inc. · 
Geotechnical Engineering 

Site Plan - . Parcel A 
Geology & Hydrogeology 

. . 

DRAWN APPROVED 

. · o·FF ·x )·i ) a ..... - ..... 

· UPRR/Port of Tacoma · 
Tacoma; Washington . 

DATE 

.· 22 Jun. 90 

FIGURE 

PT054280 i 

REVISED DATE ~.·. 



UST SHE ASSESSMTu:N'll' / srn: CHARACTERIZATION REPORT 
Sea-Land Con.fainer Terminal 
1675 Lincoln Avenue 
Tacoma, Washington 

Attachment 4 - Site History 

S.:n-I ,mid UST Removnl lkport-093- l .\\·pd 

1203 F. D Street, Suite 109 © P.O. Box 1803 @ Tacoma., Washington 98401- 1803 
P: 253. 627.3347 © F: 253.572.4207 ® E: ccti<Ztcctinw.corn ® W: 1vww.cctinw.com 



1. History of adjacent property leased to SeaLand 

a. Property owned by True Oil Company from ? through 1942. 

b. Property purchased by Milwaukee Railroad in 1942. 

Above-ground tank onsite with capacity of 1.25 million 
gallons. Tank was used for diesel storage. 

c. Property purchased by Port in May, 1979. 
(Parcel No. 6 on lease drawings) 

d. Port did not operate tank. 

e. Port started demolition of structures on properties 
purchased from Milwaukee Road to build the SeaLand terminal. 

f. Port demolished tank and pulled lines in July 1981. 
Contract was straightforward. Nothing unusual was 
encountered (per Bob MacLeod; Chief Engr.) 
Contract required all lines to be pulled and to remove and 
dispose of any contaminated soil, if encountered. 

Reference 
3/27 /74 site 
map; lease 
exhibit 

3/27/74 site 
map 
SWR 251 
memo 

purch/sale agr. 

per J. Terpstra 
(Exec. Dir.) 
Mike Gerke 
(Rail Coo rd.) 
Mike Sawers 
(Oper. Mgr.) 

SWR251 

g. Tank was empty (w/exception of some sludge on bottom) SWR 251 
Sludge was mixed with clean sand and was removed and disposed. memo 
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SUBSURFACE EXPLORATION AND GEOTECHNICAL ENGINEERING STUDY 
MARINE YARD AND CFS AREA 
TACOMA TERMINALS, INC, 
PORT OF TACOMA, WASHINGTON 

INTRODUCTION 

This report presents the results of our subsurface exploration program and 
geotechnical engineering study for the planned development of the Marine 
Yard and CFS areas at the Port of Tacoma by Tacoma Terminals, Inc. The 
site is located immediately northeast of the Puyallup River at the 
Milwaukee Waterway. The site configuration is given in Figure 1, Vicinity 
Map. The location of pertinent site features are presented on Figures 2 
and 3. The site is divided into five general areas for development: the 
CFS Area, the Marine Yard area, the existing TOTE yard, a CFS area access 
road, and a levee access road. 

The purpose of our study was to assess existing subsurface conditions, and 
develop geotechnical engineering recommendations for site preparation, 
structural fill, pavements, foundation types, foundation treatment, and 
earthwork and foundation construction considerations. This study was 
accomplished in general accordance with our proposal dated July 11, 1983, 
as formally authorized by the Port of Tacoma on July 18, 1983. Verbal 
notice to proceed was received earlier. 

This report has been prepared for the exclusive use of the Port of Tacoma, 
Tacoma Terminals Inc., and their design consultants for specific 
application to this project. Preliminary conclusions and recommendations 
have been presented informally to the Port of Tacoma and the several design 
consultants as the project has progressed. Our work has been accomplished 
in accordance with generally accepted geotechnical engineering practice. 
No other warranty, expressed or implied, is made. 

The locations of the explorations advanced for this study are shown on 
Figures 2 and 3, Site and Exploration Plans. The exploration procedures 
are discussed and the exploration logs are presented in Appendix A. 
Laboratory tests were completed to determine the basic physical and 
geotechnical properties and to aid in the classification of the site soils. 
The results of the laboratory tests are presented in Appendix B. 

The subsurface conditions interpreted from the explorations and the soil 
properties inferred from field and laboratory tests formed the basis for 
geotechnical analyses. These analyses were performed to determine the 
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relevant geotechnical parameters for design and to make conclusions and 
recommendations regarding the geotechnical aspects of design and 
construction. 

SUMMARY OF FINDINGS AND RECOMMENDATIONS 

The following presents a summary of our principal findings and 
recommendations for the project: 

o Subsurface conditions disclosed in the explorations generally consisted 
of surficial fill deposits underlain by stratified compressible silt 
and sand. 

o Spread footing support for the proposed major structures in the CFS 
area appears feasible contingent on pretreatment of foundation soils by 
preloading techniques. 

o Spread footing support of Marine Yard buildings is recommended, Due to 
the proximity of current site grades (comprised of existing fill) to 
proposed final grades, the use of a somewhat lower del;lign footing 
bearing pressure is recommended. 

o Post construction settlement of proposed structures can be limited to 
tolerable amounts by preloading. A one to two month preload duration 
should be utilized for project planning purposes. 

o The settlement response of preload and site fills should be monitored 
to verify design assumptions. presented in this report. 

o In topographically lower areas of the CFS site where compressible soil 
deposits are indicated, estimated settlements of up to 1-1/2 feet may 
occur due to the weight of up to 10 feet of fill. Utility construction 
and paving should be deferred until observed settlement has ceased. 

0 

0 

0 

Debris fill present in local portions of the project site should be 
removed and wasted off-site prior to subsequent construction 
activities. 

Pavement support characteristics depend on the amount of select import 
fill which will be in place above existing site soils. Limited 
stripping would be required in portions of the CFS area and Marine Yard 
in building or pavement areas, 

Significant quantities of select import fill will be required, Mass 
fill to raise site grades and structural fill in paving and building 
areas should be densely compacted. 
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Information appearing in this SUMMARY 
elsewhere in this report, Specific 
pertaining to the various structures 
subsequently. 

SITE AND PROJECT DESCRIPTION 

is subject to conditions stated 
results of engineering studies 

and facilities are presented 

The major project elements are shown on the Vicinity Map, Figure 1, and the 
Site and Exploration Plans, Figures 2 and 3. The development of the 
geotechnical engineering recommendations contained in this report was based 
on the site subsurface conditions as disclosed in the explorations, a final 
grade of elevation 19 feet plus or minus, and the planned site development, 
pavement areas, and building locations. 

Our understanding of the site development includes construction of 
industrial warehouses and loading docks, office and storage buildings, 
truck maintenance buildings, underground tank storage, and associated paved 
areas for parking, storage and traffic. The scope and location of field 
explorations accomplished for this study was based on preliminary plan 
locations of these features. Design phase calculations and construction 
recommendations address the project configuration shown on Whitacre 
Engineer's site plans dated September 20, 1983, 

This study does not include design recommedations for the structures 
located in the TOTE yard as their location and configuration was not yet 
certain at the time of this report. Explorations for the CFS Area access 
road have not yet been completed, as right of entry was not available. 
Specific design recommendations have been deferred for these project 
elements. 

The Marine Yard area is bounded by the Milwaukee Waterway, the Puyallup 
River and East Eleventh Street, The CFS area is bounded by the Puyallup 
River on its southwest, and East Eleventh Street along its northwest 
boundary, The levee access road begins at the southwest corner of the CFS 
area and extends south along the Puyallup River about 1500 feet. The CFS 
area access road extends roughly 1600 feet and runs southeast from the 
southeast corner of the CFS area connecting to Lincoln Avenue. 

Existing conditions at the site include areas of light to dense grass and 
brush with occasional areas of scattered small trees. Areas of existing 
asphalt paving and concrete pavement are present, together with zones of 
randomly placed debris. Past site development and activity has included 
the placement of hydraulic fill and the randomly placed debris. 

The variance in ground surface elevations across the CFS area is on the 
order of 9 feet (average elevations +9 to +18) and is due principally to 
the previous site filling and development. A ditch is also located within 
the CFS area; the elevation of the bottom of the ditch is about 6.5 feet. 
The ditch is connected to the Puyallup River by a 24-inch corrugated metal 
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pipe, The outlet side of the CMP culvert is fitted with a flap gate to 
allow drainage at low tides, The existing gravel surface within the Marine 
yard is relatively uniform at an average elevation of +17 to +18 feet. 

Areas of planned pavements were assessed in terms of near-surface soils and 
expected fill placement. Recommendations for structural foundations were 
prepared for anticipated building-specific loads and site soil 
stratigraphy, In the case of some of the small structures, a typical 
loading and generalized soil stratigraphy were utilized, The foundation 
structural loads, as provided to us by the project structural engineer, are 
su1JDDarized in Table 1 in a subsequent section of this report. 

For the purpose of this report, we have assumed building locations in the 
Marine Yard area associated with the bridge option configuration, 
Foundation performance for the Van Maintenance Building was reassessed 
since the current planned location of the building is outside the limits of 
the existing preload fill and structural loads had been modified since 
preliminary design, 

SUBSURFACE CONDITIONS 

Based on the explorations completed, the subsurface soils relevant to the 
site engineering have been grouped in five general categories, 

0 artificial fill 
0 upper silt layer 
0 upper sand layer 
0 lower silt layer 
0 lower sand layer 

The distribution of these layers with respect to a portion of the CFS area 
is given in Figure 4, Generalized Subsurface Profile, The location of the 
cross section is given in Figure 3. The variability of site soils can be 
seen in this figure, The deposition of the natural soil layers was a 
function of the tidal-river interaction, and some variation with irregular 
soil layer elevation and thickness may be anticipated throughout the site, 
A brief description of the major soil units is included below. 

Artificial Fill 

Artificial fill placed at this site includes a generally uniform hydraulic 
fill unit, and isolated areas of a random mixture of debris, including 
trees, grass, railroad ties, metal, and organic-rich material within a 
gravelly sand matrix, The mixed fill was randomly placed and was noted 
mostly within the CFS area. The random fill measured in the explorations 
ranged in thickness of O. 5 to 4 feet and is inferred to be up to 6 to 7 
feet thick in places. 
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Groundwater 

Groundwater was noted during the test pit excavations and auger borings, 
between elevations +2 and +10.5 feet. Subsequent water levels in 
observation wells placed in the auger borings were between elevations +8.5 
to 10.4 feet. Some fluctuations in groundwater levels are expected due to 
fluctuations in river and tidal levels, as well as rainfall. Piezometers 
sealed in the upper sand located approximately 1 mile to the east were 
observed over a 24 hour period as part of an ongoing study. Based on that 
data, daily tidal cycles may affect groundwater levels on the order of 1 
foot for locations distant from the waterways. 

GEOTECHNICAL ENGINEERING RECOMMENDATIONS 

Site Preparation and Pavement Considerations 

Site preparation should consist of removal of all heavy vegetated growth 
such as trees and brush, Within proposed building and paved areas near 
proposed final grades in the CFS area and the Marine Yard, we recommend 
surficial organics be stripped. Any debris fill encountered within 
building areas at the site should be removed, wasted off-site and replaced 
with compacted engineered fill, 

Stripping would not be recommended in the lower topographic areas ( below 
about elevation 11 feet) in the central portion of the CFS area. Areas 
covered by tall grass should be mowed and/or rolled prior to construction. 
The soils anticipated at or near the ground surface in this area consist of 
fine grained upper silt deposit. Our opinion is that stripping of these 
site soils would not be beneficial since stripping activities would tend to 
cause unnecessary disturbance of the surficial soils. 

It appears that necessary stripping depths in the Marine Yard area to 
remove generally sparse accumulations of sod and organic-rich topsoil would 
be in the range of 1/2 foot or less. Existing concrete pavement, if 
present within planned building areas, utility trenches, or within about 
1-1/2 feet of final grade, should be removed, A large portion of the 
ground surface is bare of vegetation and would generally require no 
stripping. Following stripping as necessary, the exposed soils of the 
project area should be pre-rolled to a dense, non-yielding condition. 

The portions of the CFS area with existing ground surface elevations 
greater than about 11 to 12 feet should be stripped of surficial vegetation 
and organic-rich topsoil and pre-rolled to a dense non-yielding condition. 
We estimate stripping depths on the order of about 1/2 foot or less in the 
existing higher-elevation areas of the CFS area would be required, such as 
along the levee road, the abandoned railroad, embankment ( south property 
line) and at the northern corner of the site, The area surrounding the 
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existing surcharge fill generally contains sparse vegetation and would not 
require stripping. 

In addition to stripping of the surficial organic-rich material, 
overexcavation of any debris fill encountered during site work is 
recommended. Debris fill was disclosed predominantly in the southeast 
corner area of the CFS site, but it is also noted in various other isolated 
locations, Overexcavation should include complete removal of debris fill 
in building areas. The debris could extend up to about 6 or 7 feet or more 
in depth below the existing ground surface. The small backhoe used for the 
test pit explorations could not excavate completely through the debris 
fill. In some areas the debris included large timbers. Our depth estimate 
is based on an assumption that the debris fill could extend down to the 
general natural site grade assumed to be elevation 9 to 11 feet. This 
assumption is not substantiated by direct subsurface information. 

We recommend a minimum of 3 feet of overexcavation of debris fill in paved 
areas at these locations and in any other areas of the site where 
accumulations or organic-rich material or debris fill are disclosed during 
construction. If debris fill is left in place beneath paved areas, it 
should be recognized that there is some potential for differential 
settlement of the pavement section. Some overexcavation may also be 
necessary to lower the existing material to grade at the railroad 
embankment within the lumber storage building outline. 

Following stripping and overexcavation as required, we recommend 
pre-rolling and compaction of all areas to receive fill, building 
foundations, or paving. Pre-rolling should be accomplished with a large, 
self-propelled vibratory roller. The purpose of pre-rolling would be to 
provide a degree of compaction to the near-surface soils and to delineate 
any areas of excess! vely soft soils which may be present, Pre-rolling 
should be accomplished to compact the subgrade to a firm, non-yielding 
condition. 

Soft areas that are evident during pre-rolling should be 
to firm soils and replaced with densely compacted fill. 
those soils that are soft primarily because of being 
scarified, allowed to dry and recompacted, 

overexcavated down 
As an alternative, 
too wet could be 

Pre-rolling should result in a minimum degree of compaction, which varies 
with depth below final grade, Subgrade soils within 2 feet of planned 
final grade should be compacted to at least 95 percent of modified Proctor 
maximum dry density. The upper 12 inches of the existing subgrade soils 
that are more than 2 feet below final grade should be compacted to at least 
92 percent. 

The central portion of the CFS area, where existing ground surface 
elevations are less than 12 feet, could be filled with an initial lift of 
up to 18 inches of free-draining structural fill without prior stripping or 
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pre-rolling. We recommend that this initial lift contain approximately 30 
percent gravel if construction is accomplished in wet site conditions or 
wet weather. In addition, we recommend clearing grass and brush and 
removing any mounds or piles of organic-rich material from the area prior 
to placing fill. Placement and compaction of the initial thicker lift of 
fill in this area should provide a firm stable surface for placement and 
compaction of subsequent structural fill lifts. 

Structural Fill 

The placement of fill as outlined in the previous section of this report 
refers to fill necessary to achieve final grade in paved and building areas 
(approximately elevation +19 feet MLLW). This fill plus fill required for 
backfill behind walls, beneath slabs and additional fill for "dock-height" 
structures is considered structural fill. 

We recommend that all structural fill placed within 2 feet of final grades 
be compacted to at least 95 percent of the modified Proctor maximum dry 
density as determined by ASTM D 1557. Structural fill placed within 
building areas should be uniformly compacted for its full depth to the 95 
percent density requirements. 

We recommend that the mass of structural fill placed outside building areas 
at depths greater than 2 feet below final grade be compacted to 92 percent 
of modified Proctor maximum density. We recommend lift thickness of the 
fill not exceed 8 to 10 inches. 

We recommend the select import structural fill material be a well-graded 
sand, or a sand and gravel with a maximum size of 4 to 6 inches, We 
recommend that maximum percentage of fines (material passing the No. 200 
sieve based on the minus 3/4-inch fraction and wet sieve analysis) be 
limited to 5 percent or leas for wet weather construction and 10 percent or 
less for dry weather construction. In addition, it is recommended that the 
fines, if any contained in the borrow material, be non-plastic as 
determined by ASTM D 423 and 424. 

We understand that a portion of the existing preload fill at the 
Maintenance Building location may be used for structural fill. The preload 
fill appears to consist of two soils: an upper soil of slightly silty 
gravelly sand and a lower soil of very sandy gravel. The upper preload 
soil contains on the order of 10 percent fines; the lower preload soil has 
on the order of 2 percent fines, Use of the upper preload soil may be 
possible only during dry conditions as this soil is sensitive to changes in 
moisture content. The lower preload soil would be an acceptable structural 
fill in wet site or wet weather conditions, 

We recognize that a large quantity of borrow material will be required for 
this site, and that low-cost sources and transportation of the borrow 
materials is desirable. A previous study (J-1120, dated December 20, 1982) 
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accomplished by Hart-Crowser & Associates for the Port of Tacoma identified 
three sources of borrow material that could be obtained at reasonable 
prices utilizing barge transport to the site. The Glacier Sand and Gravel 
Pit in Steilacoom contains primarily a gravelly coarse to medium sand to a 
coarse to medium sand with less than 5 percent fines. The Lonestar Pit 
contains a uniformly grading fine gravel and a uniformly graded sand, both 
with less than 5 percent fines. The Maury Island Pit contains a very 
gravelly medium to fine sand that can contain on the order of 6 percent 
fines. In our opinion, any of these sites would produce acceptable fill 
material. There may be additional borrow sources in the area of the site 
that are able to produce inexpensive, acceptable fill soil. It is our 
recommendation that given the high probability of construction during the 
wet season, sources of borrow material containing less than 5 percent fines 
should be utilized. 

We recommend all soils utilized as structural fill be moisture-conditioned 
to within plus or minus 2 percent of the optimum moisture content prior to 
placement. Sui table compaction equipment would depend on the texture of 
the soils to be compacted, For the material recommended herein, compaction 
is best accomplished with vibratory rollers, (or vibrating plate compactors 
for fill next to walls). 

The anticipated construction sequence involves placement of structural fill 
which would be subsequently covered by preload fill. Upon removal of the 
temporary preload fill and grading to the desired elevation, the various 
buildings will be constructed. Construction activities and grading at the 
site could tend to disturb and loosen the upper portions of the structural 
fill. For this reason we recommend the surface of the fill should be 
recompacted to a dense, non-yielding condition corresponding to the 
recommended 95 percent of the modified Proctor maximum dry density. 

We recommend that the general site grades in the central portion of the CFS 
area be raised to about elevation 15 feet prior to construe tion of the 
major preload fills planned in this area. This would provide a suitable 
working platform, reduce disturbance to the underlying fine grained soils 
and control settlement behavior and stability, 

Foundations and Settlement 

Design loading conditions for the various specific and representative 
buildings are given in Table 1. Spread footing support for these loads 
would be feasible, contingent on preload pre-treatment of the site soils. 
It is our understanding that lateral loads, which are not listed in Table 
1, can be significant, We understand that in the case of the Lumber 
Storage Dock and the Car Carrier Shelter, the spread footings will be 
embedded to resist the lateral loads. The recommended allowable bearing 
pressures for spread footings for the various structures are given in Table 
1, The recommended pressures depend· on the amount of densely compacted 
structural fill that will be placed below the anticipated footing grades at 
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specific building locations. In general, where 3 feet or more of 
structural fill would be required below footings to achieve final grade at 
a buiding site, an allowable bearing pressure of 3500 psf could be 
utilized. Otherwise, the recommended allowable bearing pressure is 2500 
psf. 

Isolated spread footings and continuous strip footings should have a 
minimum width of 24 and 18 inches, respectively. The base of all footings 
should be located a minimum of 18 inches below the surface of the adjacent 
floor slab or the adjacent finished exterior grade, whichever is lower. 
Foundations meeting the above criteria may be designed for the allowable 
soil bearing pressure presented in Table 1. The allowable bearing 
pressures may be increased up to one-third to accommodate transient 
traffic, wind or seismic loads. 

Recommended values of passive pressures and friction on the base of 
footings to resist lateral loads are presented in the Retaining Walls 
section of this report. These recommendations would also be appropriate 
for other footings subjected to lateral loads. 

Settlements from the anticipated structural loadings will occur from 
elastic compression of the fill (old and new) and the two native sand 
layers, together with consolidation settlement within the silt layers. 
Without pre-treatment of the existing soils, settlement of the structures 
(post-fill construction) may be as large as 6 inches with up to 4 inches of 
differential settlement. Expected total settlements without treatment are 
given in Table 1. 

These settlements would be unacceptable in terms of structural performance. 
We recommend the use of preload fills at the noted building sites to reduce 
the degree of post-construction settlement to more acceptable levels. 
Subsequent to removal of the preload fills, the post-construction 
settlement of the buildings will occur rapidly as the loads are applied. 
Without the preload fills, building settlements would occur slowly over a 
period of a few months. An indication of this settlement behavior is 
available from the preload placed for the Van Maintenance Building. 
Observed settlements occurred primarily over a period of two months. 

Estimated post-construction settlements assuming preload fill pre-treatment 
are given in Table 1 and are typically on the order of 1/2 to 1 inch. 
Differential settlements are estimated to be 1/2 to 2/3 of the above total 
settlement values. 

Estimated settlements for the various smaller buildings are on the order of 
2 inches or less without preloading. In recommending no preload for these 
areas, we have assumed that given the use, size, and type of structure 
anticipated at these sites, these settlements represent tolerable levels of 
displacement. If less settlements are required, preload fills can be 
designed for each structure, as desired, to limit this displacement. 
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Settlements of the structural fill to raise site grades due to its weight 
alone, have been estimated to be on the order of up to l to 1-1/2 feet in 
the area of significant fill heights in the CFS area. Significantly 
smaller settlement magnitudes of the fill prior to building construction is 
expected in the Marine Yard. Structural fill placement and preload fill 
construction will result in settlements which would increase import fill 
quantities. We recommend utility construction and site paving be deferred 
until significant settlement has ceased. 

It should also be noted that the placement of extensive long-term loads 
(say greater than one month duration) such as storage, or stationary 
equipment on the ground or pavement surface, could result in future 
settlements of the ground surface and might affect adjacent foundations. 
Areas which may be utilized for possible bulk storage purposes could be 
preloaded to limit future settlements. 

The preload for the Van Maintenance Building was completed by September, 
1982 and remains in-place currently. Based on information provided to us, 
the planned location of the Maintenance Building is approximately 90 feet 
further to the northeast of the existing northern edge of the preload fill. 
We recommend that future preloading be extended at this site to the 
northeast of the existing preload to limit the possibility of differential 
settlement. 

Preload Fill Requirements 

Required heights of preload fill are based on expected structural loads and 
a preload soil density of 130 pcf for sand and gravel and 110 pcf for sand. 
If design considerations require structural loads or construction details 
differing from assumptions listed in this report, the preload fill heights 
should be modified to reflect the changes. Recommended preload fill 
heights are given in the following table for t.he structures as grouped 
previously, These fill heights are in addition to fill required to reach 
final grade, and are measured from final grade (floor slab) elevation or 
dock-height fill elevation. The preload heights are based on a nominal 
duration of one to two months as outlined subsequently, 

An important advantage of preloading is the flexibility in its application 
to achieve a given result within prescribed time limits. If the project 
construction schedule can not accommodate the projected preload times, 
greater preload heights could be used with shorter required durations. It 
is essential however, to monitor the progress of the preload. Field 
measured time rate of settlement data would enable us to refine our 
settlement estimates and requirements for preload duration, For this 
reason, we recommend installation of a series of settlement plate 
monuments. 
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It should be noted that the height of preload fill for the Transfer Docks 
is above the fill height required between dock walks in the IO-foot wide 
section. In addition, the fill recommended at the Van Maintenance 
Building may be extended, in height, to match the existing preload, if so 
desired, 

We recommend preload fill soils be similar to the soils utilized structural 
fill, Prom a construction standpoint, the structural fill and preload fill 
will probably be constructed at the same time and similar considerations 
regarding wet weather would apply. To make effective use of import soils 
brought to the site, we recommend the earthwork construction sequence be 
established to allow use of the preload fill as general site fill in paved 
areas following completion of the building preloading. As a construction 
expedient, once I foot above the top elevation of structural fill, 
compaction of the preload fill may be accomplished using larger lifts, 
provided the density assumed in the analysis (130 pcf for sand and gravel 
or 110 pcf for sand) can be achieved. 

We recommend the preload fill remain in-place for building areas long 
enough to allow 90 percent of the consolidation settlement to occur. We 
have estimated preload durations of 4 to 8 weeks based on theoretical time 
estimates and performance of the existing preload fill at the Van 
Maintenance Building and we recommend this preload period at the full 
preload height be assumed for project planning purposes. Longer times to 
construct the preload fill may require longer times to achieve 90 percent 
consolidation. We recommend the full height of the preload extend beyond 
the building limits and pavement areas a minimum of 10 feet and should be 
sloped down at an angle no steeper than l-l/2H:1V. 

Significant variation in the thickness and characteristics of the 
compressible layers exists beneath the larger structures and we recommend 
that the settlement and related times be monitored for the major preload 
fills, Field measured time rates of settlement would enable us to refine 
our estimates of settlement under the structural foundation loads, We 
recommend a minimum of four settlement plates within both the CFS Building 
and lumber storage dock preload fill and at least two settlement plates 
within each of the other preloaded areas. A schematic diagram of a typical 
settlement plate installation is given in Figure 5. Requirements for 
settlement plate installation and building specific recommendations for 
settlement plate locations can be provided once construction begins, 

Settlement plates should be installed immediately prior to fill 
construction, Initial settlement plate readings should be obtained 
immediately at the time of placement of the plates and prior to placement 
of any structural and/or preload fill. Readings of the settlement plates 
could be taken by standard optical leveling methods and should be obtained 
at regular intervals during the entire filling and preload period, During 
the initial two weeks of the preload, we recommend that a minimum of three 
readings be taken per week, 
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Uplift Pressures· 

It is our understanding that the storage fuel tanks for the development 
will be located underground at the eastern portion of the CFS yard. 
Information with regard to depth of burial. was not available at the time of 
this report. Based on limited observations of water levels, it appears 
that the elevation of the groundwater at this site is on the order of +9 to 
+10 feet (MLLW) which corresponds roughly with mean high high water. 
Maximum tidal fluctuations at Tacoma are on the order of 11 feet, and thus, 
provided the tank bottom is not located below elevatio;i +11 feet, minor 
uplift pressure from runoff infiltration only would be expected. Uplift 
pressures for tanks located below elevation +11 feet can be estimated using 
hydrostatic uplift pressure distribution beginning at elevation +11 feet. 

Retaining Walls 

It is our understanding that walls retaining fill material will be required 
for dock-height structures (CFS Building, Lumber Storage Dock, Transfer 
Dock) and for below-grade truck-scales. We recommend that these walls be 
designed for the following lateral pressures, assuming compacted structural 
fill. For yielding walls, (i.e., walls that displace outward a minimum of 
.001 H), the lateral active earth pressure used for design may be computed 
using an equivalent fluid pressure of 35 H (pcf); where H equals the height 
of the wall. For non-yielding walls (i.e. rigid walls restrained by floor 
slabs or flexural stiffness) the lateral earth pressure may be based on 
"at-rest" equivalent fluid pressure of 55 H (pcf). Passive earth pressure 
resistance at the toe of the walls may be based on an allowable equivalent 
fluid pressure of 300 h, where h is the embedment of the footing and the 
backfill adjacent to the footing is densely compacted as structural fill. 
An allowable coefficient of sliding friction along the base of the wall may 
be used as o.4. 

The preceeding lateral earth pressure recommendations are based on 
horizontal backfill, uniform soil conditions for backfill, and no build-up 
of hydrostatic pressure behind the walls. The effect of surcharges, such 
as traffic or floor loads should also be included. For a uniformly 
distributed load behind the wall, a corresponding uniformly distributed 
pressure equal to 35 percent or 50 percent of the surcharge should be added 
to the lateral soil pressure for yielding and non-yielding walls, 
respectively. 

Pavement Design 

Based on final site grades near elevation 19 feet, it appears that most of 
the CFS area pavements would be underlain by new fill generally in excess 
of 2 feet or more in thickness. Perimeter areas of the CFS area are 
currently within about 2 feet of final grade, and the Marine Yard area is 
currently within about l to 2 feet of final grade. 
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All fill beneath paved areas should be placed and compacted in accordance 
with our recommendations for structural fill contained in this report. For 
design purposes, we recommend using a design CBR value of 25 percent for 
pavements constructed above significant depths of select gravelly import 
fill, where 2 feet or more of fill would be added. This CBR value is based 
on laboratory CBR tests on a recompacted sample of the existing preload 
fill (i .e,, slightly ail ty gravelly sand) taken from the area surrounding 
the preload. For clean, predominantly medium to fine sand import fill, an 
estimate of the CBR value is 15 percent. 

Pavements in the Marine Yard, and near-grade portions of the CFS area, may 
be designed using a CBR value of IO percent for the existing site soils. 
This CBR value is based on laboratory tests on fine to medium sand from the 
Marine Yard area and very silty sand from the levee road area of the CFS 
area, It appears that the new levee road would be on a combination of new 
fills and existing near-surface soils. We recommend that pavement design 
for this area consider the lower CBR materials present near design grades 
along the existing levee road embankment. 

Seismic Considerations 

Resistance to liquefaction during strong ground shaking exhibited by the 
natural soils at the site will partly be a function of their in-place 
density. A measure of their relative density of soils at this site is 
obtained from the Standard Penetration Test (SPT), which was performed in 
the auger borings and the results of the cone penetrometer probes. 

Values of soil relative density in many areas are low, indicating possible 
susceptibility to liquefaction during large magnitude earthquakes. Similar 
conditions exist over other areas of the Port of Tacoma as well as other 
port areas and alluvial valleys of the Puget sound area. In our opinion, 
no economical means of treatment exists for this site and therefore, the 
possibility of damage from liquefaction and resulting ground distortion or 
settlements during large magnitude earthquakes should be recognized. 

ADDITIONAL RECOMMENDATIONS 

It is recommended that Hart-Crowser & Associates be provided the 
opportunity for a general review of the final plans and specifications in 
order that the geotechnical engineering recommendations may be properly 
interpreted and implemented in the design and specifications. 

We recommend that Hart-Crowser & Associates continue to provide 
geotechnical services during placement of fill and foundation construction, 
This includes observations and review of: 

0 Site preparation, including pre-rolling and removal of undesirable 
existing fill, 
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o Placement and compaction of structural fill, 
o Preload fill construction and behavior, 
o Other geotechnical considerations that may arise during construction, 

The purpose of these observations and review would be to observe compliance 
with design concepts, specifications or recommendations and to allow design 
changes or evaluation of appropriate construction measures in the event 
that subsurface conditions differ from those anticipated prior to the start 
of construction. Field observations may also be useful as a means of 
documenting construction practices and conditions for use in defense of the 
owner against possible claims by the contractor or others. 

We appreciate this opportunity to be of service to you. We would be 
pleased to discuss this report or any aspects of the project with you. 

HART-CROWSER & ASSOCIATES, INC, 

;12',1tt-e%'tlC~ 

J~S H. KLEPPE, P,E, 
Senior Staff Engineer 

?0 t:--~ 
KURT W. 
Project 

GROESCH, 
Engineer 

P.E. 

DENNIS R, STETTLER, P,E. 
Vice President 

JHK/KWG/DRS:mw 
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TABLE 1 Foundation Design Criteria 
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AREA/ 
DESIGN LOADS ALLOWABLE SITE FILL CALCULATED SETTLEMENT IN INCHES 

HEIGHT BEARING 
STRUCTURE DESIGNATION MAXIMUM MAX. WALL SLAB PRESSURE TO DESIGN STRUCTURE 

COLUMN IN KIPS PER LIVE IN PSF GRADE SITE FILL WITHOUT 
IN KIPS LINEAL FOOT LOAD IN FEET PRELOAD 

CFS Area 

CFS Bu i1 ding 209 4.5 .5 ksf 3,500 9 12 to 18 4 to 6 

Lumber Storage Dock 282 --- .5 ksf 3,500 4 to 7 12 to 18 '\,4 

Truck Transfer Dock 16 3 - 4 2,500 2 to 9 3 to 18 2!, 

International Equip-
ment Control 
Building 106 1. 5 HS-20/44 3,500 '\,5 3 to 6 < 2 -

Other Structures <30 '\, 1 HS-20/44 3,500 '\,5 3 to 6 < 2 -
Marine Yard 

Domestic Equipment 
Control Building 66 '\, 1 HS-20/44 2,500 2 to 3 1 <2 

Other Structures <30 '\, 1 HS-20/44 2,500 2 to 3 1 <2 

* Includes dock height fill, where applicable 

Recommended foundation for al 1 structures is spread footings. 

Other CFS area buildings include Car Carrier Shelter, International Tire Repair, International Inspection, 
Yard House, Guard House and Scale. 

Other Marine Yard buildings include Domestic Tire Repair and Domestic Inspection. 

STRUCTURE 
AFTER 
PRELOAD 

l, to 1 

l, to 1 

l, 

l, to 1 

----

----

----
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TABLE 2 Summary of Preload Recommendations 

PRELOAD HEIGHT IN FEET PRELOAD * STRUCTURE DESIGNATION DURATION 
SAND end GRAVEL SAND IN WEEKS 

CFS Building 9 10), 4 - B 

Lumber Storage Dock B 9), 4 - B 

Truck Transfer Dock 4 5 4 - B 

International Equipment 
Control Building 4 5 4 - B 

Maintenance Building B 9), 6 - B 

*(Aller completion of Fill) 
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TABLE A-1 Ground Water Level Observations 

Boring Approx. Depth in Feet Depth to Ground Water in Feet 
Number Ground 

Surface Boring Screened Section 
At Time of (Completion Ele\letion 8/ 17 /83 10/18/83 

Date) In Feet Bottom Top Bottom Drl 11 i ng 

B-1 
(7 /20/83) 13 39 .o 31.8 36.8 8.0 3.9 3.9 

B-2 
(7/26/83) 10 39.0 33.4 38.4 6.0 0.1 +o .2• 

B-3 
(7/26/83) 11 39.0 32.0 37.0 -- 1.4 1.5 

B-4 
(7 /20/83) 11 44.0 36.1 41.l 8.5 0.9 1.0 

B-5 
(7 /21/83) 11 39.0 32.5 37.5 8.0 1.2 1.3 

B-6 
(7/22/83) 12 39.0 33.1 38.1 4.5 2.1 1. 7 

B-7 
(7 /21/83) 14 39.0 32.4 37.4 11.0 5.2 5.3 

B-8 
(7 /22/83) 17 39.0 13.2 33.2 - 8.8 9.0 

B-9 
(7/25/83) 18 53.5 45.6 50.6 -- 7.3 5.8 

B-10 
(7 /25/83) 18 29.0 24.0 29.0 15.0 -- 6.3 

Note: * - Measured water level above ground surface. 
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APPENDIX A 
FIELD EXPLORATIONS 

The field explorations accomplished for this study were completed from July 
19 to July 26, 1983 and consisted of seven Dutch cone penetrometer probes 
thirteen hollow-stem auger borings, and forty-six test pits, The 
explorations were accomplished in the CFS area (located southeast of East 
11th Street and east of the Puyallup River), the Marine Yard area (located 
northwest of East 11th Street and between the Puyallup and Milwaukee 
Waterways), the existing TOTE yard (just west of Sitcum Waterway) and along 
the new levee access road along the Puyallup River, 

The auger boring and Dutch cone probe locations were surveyed by the Port 
of Tacoma. Location of some borings and probes were relocated in the 
field, The test pits were located by hand taping from a survey baseline, 
Elevations were interpolated from topographic maps provided by the Port of 
Tacoma, The approximate locations of the explorations are given in Site 
and Exploration Plans, Figures 2 and 3. 

The borings and test pi ts were continuously observed and soil conditions 
logged by Mssrs, Bruce McDonald and Jon Sondergaard, engineering geologists 
and Mr. John Zipper, geotechnical engineer, all of Hart--<:rowser & 
Associates. The Dutch cone probes were performed by Subterranean, Inc,, of 
Gig Harbor, Washington. 

Soil conditions and stratification were generalized from the logs of the 
Dutch cone penetrometer probes, from observations during drilling 
operations and from samples recovered from the borings and test pits, 
Material changes noted on the exploration logs are often gradational in 
nature and conditions may vary at locations distant from where the 
explorations were undertaken, 

DUTCH CONE PENETROMETER PROBES 

The seven Dutch cone penetrometer probes were advanced to depths of 60 to 
61 feet below ground surface, Six probes (P-1 through P-6) were performed 
at the CFS area and one (P-7) at the Marine Yard, In areas where fill or 
debris prevented initial advancement of the cone penetrometer, a shallow 
auger boring was completed and the hole backfilled with sand prior to the 
probe penetration. 

The probes were accomplished by Subterranean, Inc,, of Gig Harbor, 
Washington, under subcontract to Hart-Crowser & Associates, The principles 
of the Dutch cone system are shown on Figure A-1, The system is mounted on 
a truck which provided the necessary reaction weight for the applied loads. 
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From the results of the penetrometer probes a direct correlation is 
obtained between the point resistance of the cone and the bearing capacity 
of the soil, and between the sleeve friction and frictional characteristics 
of the soil, The relative density or consistency of the soil being probed 
is empirically related to the cone resistance, qc, Further, comparing the 
values of qc, sleeve friction (fa) and the friction ratio (FR•fs/qc in 
percent) leads to an interpretative soil classification. Generally, a 
friction ratio value less than 2 indicates sand; a value between 2 and 4 
indicates a silt-sand mixture, clayey sand or silt; values greater than 4 
indicate a clayey silt or clay, Organic soils typically have high friction 
ratios. The soil classification system is summarized graphically at the 
bottom of Figure A-1, The detailed interpretative logs of the Dutch cone 
penetrometer probes accomplished for this study are presented in Figures 
A-2 through A-8, 

Auger Borings 

The thirteen subsurface borings were accomplished by FLD Industries under 
subcontract to Hart-Crowser & Associates, A CME 750 all-,terrain drill rig 
with 3 3/8" ID hollow-stem auger was used, Eleven borings ranging from 39 
to 44 feet in depth were completed in the CFS area and two borings (B-9 and 
B-10) were completed to depths of 53 and 29 test, respectively, in the 
Marine Yard area. 

Both driven, disturbed (split-spoon) and pushed, relatively undisturbed 
samples were taken, The disturbed samples were obtained on 5-foot 
intervals in general accordance with the Standard Penetration Test 
procedure as described in ASTM D 1586-67, The number of blows required to 
drive the sampler with a 140 pound hammer free-falling 30 inches was 
recorded in three 6-inch intervals, The number of blows required to drive 
the sampler the final 12 inches is the Standard Penetration Resistance 
which is plotted on the boring logs at the respective sample elevations. 
The Penetration Resistance value is a measure of the in-place density of 
the sampled soils and is used to classify the samples into relative density 
categories, Samples were recovered from the split-barrel sampler, 
classified and placed in water-tight jars to return to our laboratory for 
further testing, 

In cohesive (clay or silt) soils, a 3-inch diameter thin-walled steel tube 
sampler was pushed below the auger to obtain a relatively undisturbed 
sample for consolidation tests, The tubes were sealed at the ends and 
returned to our laboratory for subsequent extrusion and classification and 
testing, Undisturbed samples of silt and clay soil were obtained near the 
locations of Dutch Cone probes P-2, P-4, and P-5 once the general soil 
stratigraphy had been established, The borings for the undisturbed 
sampling are designated B-11, B-12 and B-13. 
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All samples were transported back to our Seattle laboratories for further 
classification and testing, The interpretive logs of the hollow-stem auger 
borings are presented in Figures A-9 through A-21, 

Observation wells were installed in ten hollow-stem auger borings, (B-1 
through B-10), The wells generally consisted of 3/4" inch P.v.c. pipe, 
hand slotted at the tip and backfilled with the natural site soils. At 
B-8, twenty feet of 2" inch I,D, riser pipe was installed above 20 feet 
slotted pipe with of .020 inch slotted openings. The slotted pipe section 
is installed at the bottom of the auger boring. Details of the observation 
well installation are given in Table A-1. Water levels at time of drilling 
are given on the boring logs and in Table A-1 as water levels measured at 
two subsequent dates. 

Test Pits 

A series of forty-six test pits were excavated across the site utilizing a 
tractor-mounted backhoe owned by Mr. James Meeker and under subcontract to 
Hart-Crowser & Associates, Descriptive logs were developed in the field by 
observation of the soil disclosed in the test pits. Representative samples 
of soil types encountered were placed in plastic jars or bags and returned 
to our laboratory for further observation and testing. Based on the field 
logs and laboratory classification tests, descriptive logs of the test 
pits have been prepared indicating the soil type encountered and the depth 
where changes in soil type occurred. Sample depth and number, water 
content (in percent), other tests performed and groundwater levels 
encountered during excavation are also presented. The consistency or 
densi Cy of the soil is based on interpretation and can not be measured 
during the excavation of the pits, The presentation of consistency and 
density in the test pit logs is enclosed with parentheses to indicate that 
the value is only estimated. The logs are shown in this Appendix, Figures 
A-22 through A-44. The legend identifying the symbols used in the test pit 
logs is presented in Figure A-44, 

In addition to the soil classifications mentioned above, soil consistency 
and strength were approximately assessed using a pocket penetrometer and 
torvane test equipment. These index tests are able to provide relative 
differences in consistency and strength of cohesive soils. The pocket 
penetrometer test consists of a small, probe that is hand-pushed into 
natural soil; the force that is required to push the probe is measured in 
terms of soil unconfined strength. The torvane consists of small vanes 
arranged radially, The torvane is also hand-pushed into natural soil and 
then twisted until failure. The torque necessary to fail the soil 
contained on the perimeter of the vanes is measured in terms of soil shear 
strength, These test results were considered in the interpretation of the 
soil stratigraphy. Values of pocket penetrometer and torvane tests (in 
tons per square foot) are given on the test pit logs, where applicable • 



i'.e and Exploration Plan 
F \rea 

EB HC-1 

@ P-1 

S B-1 

Boring Location and Number, Prevl 

Probe Location and Number, Previ 

Boring Location and Number 

@ P-1 Probe Location and Number 

!""!iii TP-13 Test Pit Location and Number 

1

4A A't Profile Location and Designation 

~P-22 

I 
( 

i 
• 

0 
0 
0 

"' "' z 

TP­
\ 
A 

12, 

EA ACCESS ROAD 

LANO CASCADE COMPANY 

TP-46 

E 1,607,000 + 
0 
0 
0 .. 
"' z 

0 200 

Scale in Feet 

J-1280 Nove 
HART-CROWSER & , 

Figur 



J 

I 
J 

Probe Log P-1 

SOIL 
INTERPRETATION 

Approximate Ground Surleoe Elevatlon In Fut 1& 

Pre-ucavated through Gravel fll 1. 

Medium dense. sl lty SAND. 

Oense SAND. 

>- 511 ty Sand layer. 

1- Med1 um dense. 

Loose, silty SANO. 

Medium stiff, clayey Sil T. 

Loose to medium dense GRAVEL. 

loose, silty SAND and SAND. 

Dense SAND. 

Medium stiff, clayey SILT. 

I-Sand layer. 

Loose SAND. 

Dense. 

Very dense. 

5 

10 

16 

20 

25 

30 

35 

40 

46 

60 

CONE 
PENETRATION RESISTANCE 

Toni/SQ, Ft.-----­
' • " 0 

lJ 
..... 

~ 
/ 

\., 

</ 
,) 

V 

'( "" 
~ 

-- IJ 

/ 
~~ -

j,,. ... J 
~ V 

' 
i...--, 

/ i 
<". 2. 

i--, -i-

I<,. 
1-~ 

' 
~ 

< t,... 
I~ 

1, 

0.1 Q.2 Q.6 1 2 

Tona/SQ. Ft. - - - _ 

SLEEVE 
FRICTION 

0 " 0 0 ' 0 

1,-

~ 

"< 
1111111 

1111111 

I ,_ 

1111111 

I 
-

1 

I/ 

" 
" 

" 

" 

" " 

.... 

-

0 

FRICTION 
RATIO " 

0 Bll101il4 

J-1280 August 1983 
HART-CROWSER & asaoclatea Inc. 
Sheet 1 of 2 Figure A· 2 



I 

J 

J 

Probe 

SOIL 
INTERPRETATION 

Log P-1 

o,oth 
FHI 

.-~~~~~~~~~~~~~~~~~--, so 

Dense. 

S11ty layer. 

Bottom of Probe 60.J Feet. 
Completed 7/24/83, 

BO 

6S 

70 

7S 

80 

BS 

90 

9S 

100 

CONE 
PENETRATION RESIST ANGE 

Toni/SQ. Fl.-----­

' ' 10 10 

, 
/ 

( 
V 

&O 100 200 400 .,_., FRICTION 
RATIO " 

024118101214 

1,,~ 

< i's 

o.t 0.2 o.5 1 
Tona/Sq. Ft. - __ _ 

SLEEVE 
FRICTION 

v 
t> 
... 

- - -

tt --

•--10 02•ee10121• 

J-1280 August 1903 
HAAT-CROWSER & assoclalee Inc. 
Sheet 2 of 2 Figure A· 2 



} 

! 
j 

J 

Probe 

SOIL 
INTERPRETATION 

Log P-2 

A.ppro•lm1t1 Ground Surl101 El1v1tlon In Fut 12 

Predr111ed and backfilled with compacted 

Sort to medium sttff, clayey SILT. 

• Sandy layer, 

loose SAND. 

Medium stiff to stiff, clayey SILT. 

Loose SANO. 
S t1 ty layer. 

- Dense. 

Medium st1ff 1 clayey SILT. 

Medium dense SAND 

- Dense. 

i... Silty sand layer. 

f.- Very dense. 

i- Dense. 

- Silty layer. 

sand. 

01Dlh 
Ful 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

CONE 
PENETRATION RESISTANCE 

Tons/Sq. Ft.-----
2 10 20 110 100 200 400 

', 

/ -/';> --
'·,, -'\, -

>, - . --. 
~ '-, 

< ~ 
...."' . 

', 
/ .... ~ 
V 

~ 

/ , .... 

' v ~ ~ 

~ -~ 
'· 

' 
1-

~-
·-1\ 

' ·-

1)· 

< 7 
', --, 

' -
0.1 0.2 ··0.5 I 2 5 

Tons/Sq. Ft. - - - -

SLEEVE 
FRICTION 

lfr 
--

I\ 

C> 
I\ 

1/v 
._ 
/ 
._ 

? 

10 

FRICTION 

RATIO " 

O:J411tOUU 

o 2 4 e a 10 u 1• 

J· 1280 August 1983 
HAAT-CROWSER & BBBOClataa Inc. 
Sheet 1 of 2 Figura A· 3 



l 

} 

J 

I 

J 

Probe 

SOIL 
INTERPRETATION 

Log P-2 

Otpth 
FHI 

~-------'-------------~ ~o 

,- Very dense. 

Bottom of Probe 60.3 Feet. 
Completed 7/25/83. 

60 

70 

7~ 

80 

8~ 

90 

100 

CONE 
PENETRATION RESISTANCE 

Ton1/8Q. Ft.-----­
' ' 10 10 

-i-

{ 

0.1 0.2 ,., 
Ton1/&q, Ft. ___ _ 

SLEEVE 
FRICTION 

• 

' 

1--

~ 

oo too 200 400 

.~~ 

k ' 
' 

l/ 

1-...\ 

-- -

11111111 

"""' 

i I- -

---IO 

FRICTION 
RATIO " 

0241!8101214 

J- t 280 August 1983 
HAAT-CAOWSEA & aBBoclatee Inc. 
Sheet 2 of 2 Figure A• 3 



} 

l 

J 

J 

Probe 

SOIL 
INTERPRETATION 

Log P-3 

Appro11lma11 around Surl•ci• El1vatlon In Fnl 14 

Loose SAND. 

Medium st1 ff, clayey SILT. 

Loose SANO. 

So ft to med1 um stiff, clayey SILT. 

loose, silty SAND 

r- Silt layer. 

Medium dense SAND. 

1- Loose. 

- Dense. 

- Medium dense. 

Medium stiff, clayey SILT and/or sandy SILT. 

Loose to medium dense SAND. 

Medium st1 ff. clayey SILT. 

- Sandy 1 ayer. 

Dense SAND. 

-Medium dense, 

- Silty layer. 

1- Dense, 

~very dense. 

o,i,th 
Fut 

0 

10 

15 

20 

26 

30 

35 

40 

45 

50 

CONE 
PENETAA TION RESISTANCE 

FRICTION 
RATIO 1' 

Ton1/BQ. Ft.------
1 60 100 100 400 10 :o 

v ---/ 

01481tOUl4 

/ ,,, 
" 7 

,,/ / 

"-
_;;:> 

,, 
\. 

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

"-...._ 

~-
' ) -..... 

( ,--
,..__ 

i..-

,i,., ~ -----~ ,._~ 
t> ~-~ -..--,, 

I 

l, { ---- .... 

rz ,_~ 
l,, /" ~ 

' J 

-.,....-
,, ---·- ' .,. 

' 
J \ 

< 

I~--, 
' 0,1 0.2' IO 0 2 4 8 8101214 

Tons/Sq. Ft. ___ _ 

SLEEVE 
FRICTION 

J~12eo August 1983 
HART-CROWSER & associates Inc. 
Sheet 1 of 2 Figure A· "4 



r i 
. I 

' 

I 
I 

J 

Probe 

SOIL 
INTERPRETATION 

Log P-3 

Oeolh 
Fu! 

,....------------------~ ,o 

Silty layer. 

- Dense. 

Bottom of Probe 60.J Feet. 
Completed 7/24/83. 

60 

TO 

80 

90 

100 

CONE 
PENETRATION RESISTANCE 

FRICTION 
RATIO ll 

Toni/SQ. Ft.----­
' ' . ,o 20 

--

0.1 0.2 0.5 t 
Toni/SQ. Fl, - - - _ 

SLEEVE 
FRICTION 

eo 100 200 ,oo OJ411110Ul4 

> 
/ \ <, 

... ~ / • -/ 

I ,.... f-

,o 0 ' • 10 12 14 

J-1200 August 1983 
HAAT-CAOWSEA & aaaoclatea Inc. 
Sheet 2 of 2 Figura A• 4 



I 

l 
l 
l 
I 

J 

I 
I 

j 

Probe 

SOIL 
INTERPRETATION 

Log P-4 

Approximate Oround Surf101 EltnUon In Fut 10 
Depth 
FHt 

~-----------------~ 0 Medium stiff, clay&y SILT. 

1- Soft to medium sttff. 

Loose SANO and silty SANO. 

- Sllt layer. 

~ Stlt layer. 

Loose SANO. 

~ S1lty sand layer. 

1- Medium dense to dense. 

Soft to medium stiff, clayey SILT and/or sandy 
SILT. 

Dense SANO. 

~ Silty sand layer. 

S1 lty sand layer. 

Derise to very dense. 

10 

16 

20 

25 

30 

35 

40 

45 

50 

CONE 
PENETRATION RESISTANCE 

Tcn1/8Q. Fl.-----­
' ' 10 10 

? 

> 

' -l 
> 

~ < -~ > 
~ 

I/ 
v" -

'h 

IL' 

r--..... > 

< 
~ 

-~ 

" ,,~ 
) .--

.-- ' 
'> 

' --
' 

.,/ 
...... 

l> 
t--

l/ 

I\L. ,-.._ 

0.1 0.2 o.~ 1 2 

Toni/Sa. Fl. - - - -

SLEEVE 
FRICTION 

< 

,_ 

' 

to 100 :roe •oo 

I /111111 

I --

' 
\ 

" 
~ 

-i) 
I ., 

-) 
IO 

FRICTION 
RATIO " 

J- 1280 August 1983 
HART-CROWSER & assocl&tH Inc. 
Sheet 1 of 2 Figure A· 5 



\ 
j 

! 
I 

) 

1 

. l 
I l 

.l 

J 

Probe 

SOil 
INTERPRETATION 

Log P-4 

D•ath 
FHI 

,--~~~~~~~~~~~~~~~~~--, ea 
Dense to very dense SAND, 

Dense. silty SAND. 

- Stlt layer. 

Bottom of Probe 61.0 Feet. 
Completed 7/25/83. 

60 

70· 

75 

80 

85 

95 

100 

CONE 
PENETRATION RESISTANCE 

Ton,/SQ, H -----­
> 10 20 

0.1 0.2 0.6 t 
Ton1/Bq. Ft. _ - - -

SLEEVE 
FRICTION 

( 

FRICTION 
RATIO " 

60 100 200 ,oo 0 J • !I l!OUl4 

I, 

I 

y I """ ,, ",, I 

~) 

,l; 
i-> 

-. 

111111 

" 
024!18lOU14 

J-1280 August 1983 
HAAT-CROWSEA & associates Inc. 
Sheet 2 of 2 Figure A .. 5 



I 

l 
} 

J 

I 
J 

J 

J 

j 

Probe 

SOIL 
INTERPRETATION 

Log P- 5 

Approxlmel• around Surl•o• Eln1tlon In Fnl 11 
D•plh 
FHt 

,-------------------- 0 
Soft to medium stiff, clayey SILT 

Loose to medium dense SAND. 

Loose, silty SAND and/or sandy SILT. 

Loose to medium dense SAND. 

.... Silty layer. 
- Silty lay~r. 
- tlcdium dense to dense. 

Soft to medium stiff, clayey SILT. 

- Sandy layer. 

- So ft. 

Dense SAND. 

-Silty Sand layer. 

- Very dense. 

_ Dense. 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

CONE 
PENETRATION RESISTANCE 

Ton1/SQ, Ft-----­
' ' . 10 20 110 100 200 ,oo 

/ 
[5 
t> 

/ 

..... , 
z 

' 
---

) -
/ 

.c.-~ -._ 
i-. 

11111111 
-~ 
.... 

J> 
' <' ·-.. 

' ..... ~ >-

< ---

("' 
1111111 L 

---·- ,_ 
' - -

,,_ ~ 

----- '" 
) -- / 

( . ' .. ~-
' ' 

11111~ ' ', 
0.1 0.2 o.s 1 2 IO 

Tona/Sq. Ft. - - - _ 

SLEEVE 
FRICTION 

FRICTION 
RATIO ll 

OJ4dlH1121' 

0 2 4 II II tO 12 14 

J-1280 August 1983 
HART-CROWSER & asaocletea Inc. 
Sheet 1 of 2 Figura A-6 



J 

J 

) 

J 

l 
l 
J 

l 

J 

Probe 

SOIL 
INTERPRETATION 

Log P-5 

Depth 
F .. t 

....-------------------. ~o 
Dense SAAD. 

Bottom of Probe 60. 3 Feet. 
Completed 7/25/83. 

60 

70 

80 

90 

100 

CONE 
PENETRATION RESIST ANOE 

Toni/Sq. Fl.-----

1 ' 
10 :10 

K 
1--

1-.. 
j 

,, 
_.,.I 

', 

0.1 0.2 0.5 1 
Tons/SQ. Ft. ___ _ 

SLEEVE 
FRICTION 

• 60 100 100 00 

I --
\ 
I 

I --

---IO 

FRICTION 
RATIO ll 

02•e11012u 

J- 1280 August 1983 
HART-CROWSER & associates Inc. 
Sheet 2 ol 2 Figure A· a 



! 
J 

Probe 

SOIL 
INTERPRETATION 

Log P-6 

Aopro11lm111 Oround Surl101 Elav1tlon In FHI 13 

Medium dense SAND. 

1o- Stlty layer. 

t- Dense. 

Medium dense to very dense, gra~elly SANO. 

Medium dense SANO. 

Medfum dense, silty SANO or sandy SILT. 

Medium dense SANO. 

S11ty layer. 

~ Dense. 

Silty layer. 

Stfff1 clayey SILT. 

Loose to medium dense SAND. 

Medium stiff, clayey SILT. 

1- Sandy layer. 

Oense to ~ery dense SANO and silty SANO. 

.. Dense. 

01pth 
Fnl 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

CONE 
PENETRATION RESISTANCE 

Tona/Sq. Fl.----­
' 10 20 

( 

> 
) 

' ,~ > 

\ 
\ 
\ < 

' 

l(> 

< 

s 
( 

,.... , 

' \ i-.> 
~ 

r-1') 

&O 100 200 400 

. 

II 
-- -

, 
\ 

~ 

1~~ 

~ 

!\ 

FRICTION 
RATIO " 

0 2 4 I 1101114 

-, 

)' 
·, 

0.1 0.2 0.5 I 2 

Toni/SQ. Ft. - - - -

SLEEVE 
FRICTION 

... 

> 
• 

ll __ 
10 

0 ' 
I 1101214 

J-1280 August 1983 
HAAT-CROWSER & aasoclatH Inc. 
Sheet 1 of 2 Figure A-7 



l 
} 

I 

I 

l 

j 

Probe 

SOIL 
INTERPRETATION 

Log P-6 

Depth 
FHI 

,-------~-~~~--~-----~ DO 

~S1ltylayer. 

'- Silty layer. 

Bottom of Probe 60.3 Feet. 
Completed 7/24/BJ, 

50 

70 

BO 

90 

100 

CONE 
PENETRATION RESISTANCE 

Tone/SQ. Ft.----­

FRICTION 
RATIO" 

' . 10 20 SO 100 JOO .400 0 2 ' II I 10 U 14 
l 

( ,___ I 
k~ 

~' 

I 
1 r, 

I/ 

: 
~ 

f- -

11111 

111111 

1111111 

1111! 

\\II\\\ 

1111111 

1111111 

0.1 0.2 0.5 1 2 6 " 02461310121' 

Toni/Sq. Ft. - - - -

SLEEVE 
FRICTION 

J- 12BO August 1983 
HART·CAOWSEA & aaaoclates Inc. 
Sheet 2 of 2 Figure A- 7 



) 

) 

J 

Probe 

SOIL 
INTERPRETATION 

Log P-7 

Aporo1lm1t• o,ound Surf101 e1 .... 1t1on fn FHI 17 

Medium dense SAND. 

Med1um dense, silty SANO 

Medium st1ff, clayey SILT and/or sandy SILT. 

~ So ft to medium stiff. 

loose, stlty SANO and/or sandy SILT. 

Medium dense SAND. 

- loose to medium dense 

- Dense. 

~ Silty layer. 

Loose. 

So ft to medium stiff, clayey SILT and/or sandy 
SILT, 

Loose SAND. 

Dense to very dense. 

- S1 lty layer 

Very dense. 

~ Dense. 

0101h 
FHI 

0 

-
,_ 

.. 
-

' -10 

-

- -1 5 
c 

,_ 

• 
-20 

-
25 

-

• 30 

• 
·•3 5 

-

-
--4 0 

-
,_ 

,_ 4 5 
,_ 

,_ 

- 50 

CONE 
PENETRATION RESISTANCE 

Toni/SQ, Ft.~~~~~­

' 10 20 

l'l 

&O 100 200 400 

11111 

FRICTION 
RATIO ll 

> ;,-~ u< t--k 

I'-.,, 
i.-'· l5' 

/ 

--
K t--. 

t--1'~ 
< 
' 

IL 1--
I.,· 

.... ~ 
--

~v 

.-~ 
'~ -J , _ ..... 

-
, !:::--'-

' / 

( 

f'.._ 
12~ 

•,.. , 

F-..._ ~~ 

- ''1 ,.~~ 
< 
j 

V 

I< I\ 
0.1 0.2 o.5 10 02•ee10121' 

Ton1/8Q. 11. _ - - -

SLEEYE 
FRICTION 

J- 1280 August 1983 
HART·CROWSEA & assoclatea Inc. 
Sheet 1 of 2 Figure A-8 



J 

} 

J 

I 

J 

J 

Probe 

SOIL 
INTERPRETATION 

Log P-7 

D•plh 
FHI 

.------------------~ !IO 
Dense SANO. 

"'" Very dense. 

- Dense. 

S11 ty sand l 11yer. 

Bottom of Probe 60. 3 Feet. 
Completed 7/25/83. 

60 

65 

70 

75 

BO 

B5 

90 

95 

100 

CONE 
PENETRA TJON RESISTANCE 

Toni/Sq. Ft.------
1 • • 10 20 

, 

r-- t:;; ~ 
( 

0.1 0.2 0.6 1 2 
Tona/Sa. Ft. ___ _ 

SLEEVE 
FRICTION 

60 100 200 ,oo 
... 

"" llil :::: -
i,.. 

l/ 

---

1111111 

1111111 

- --

rrmr --

" 

FRICTION 
RATIO " 

02,011ouu 

02488101214 

J-1280 August 1983 
HAATwCAOWSER & aasocletes Inc. 
Sheet 2 of 2 Figure A· e 



) 

I 
J 

j 

I 
J 

J 

I 

J 

Boring 
SOIL 
INTERPRETATION 

Log 8-1 

Aporo:.:1ma1, Otound Surl1e1 Eluauon in Fut 13 

Medi 1.m dense, 
IF l LL). 

moist, brown. fine to medium SANO. 

Soft, wet to saturated, dark brown, slightly 
clayey SILT with scattered organics. 

Loose to medium dense, saturated, dark gray, silty, 
fine SAND with scattered organics and fl ne sandy 
SILT tnterbeds. 

Loose to medium dense, saturated, dark gray, fine 
to medium SANO with scattered root and shell 
fragments. 

Very soft, wet to saturated, light gray to brown, 
slightly fine sandy, clayey SILT with numerous 
organics. 

Medit.m dense to dense, saturated, dark gray to 
black, fine to medium SANO. 

Bottom of Boring at 39.0 Feet. 
Completed 7/20/83. 

Oec,lh 
FHI 

0 

• 

10 

,, 

20 

.. 
30 

3> 

40 

.. 
,o 

Groundwa!er Le'/el Samollng Laborator;r: Tests 

~ 
2" 0.0. Sohl Sooon GS Graln Slll Analysis 

8enton,t& Seal 
Samo!e 

CN Consolidation Tes! 

[SJ 3• 0.0. Snelby Tube 
Sa mole K Permeat>Uity THI 

~ OS Direct Shear 
Cull•ng Samole 

ATO 

' 
[Ill 

OU U111;onlin1d Compression. 
Wa1er Level (Date) • No S;imo11 .. 1 
At T1m11 of Orilfmg AICOYIIY 

" Torv•ri•. ISi 

Obse1va11on We!! T,o p Sampler Puahed " Pocket Penetrometer. I" or S!o!!ed Secllon Hydraulically. 
Not Driven 

STANDARD 
PENETRATION RESISTANCE 

LABORATORY 
TESTS 

4Blows oar Fool Samp!a 
• 10 10 ,o 100 

s- I l,X i' 
A • aX ' -S-2 

~x \ ' " ' B 
S-3 

> 

~ • • > I 
S-4 

I 

S-5 • tx a 
/ 

S-6 
./ 

/ 

X I 
- ." -

S-7 • \ p i"-s .... - ' 
S-8 • \ p • - .... , 

"· 
S-9 ~ > • "'~ 

a 

1 1 5 10 20 ,o <DO 
• Natural Waler Content(") 

TUU T"a»al unconsollda1111d 
Undrained 

rcu Tria.ial Consohdalod 
Und1ai1111d 

rco T11a .. a1 ConsohdPted 
o,a,nod 

Water Content (%) 

Plastic 1--+--, Li11u1d 

Lim,t Na11.1,a1 Limo! 

water Content 

Notes 

I Soll de~CrlpUdns an 1n1tn:11e11ve 11nd 

actual changes may be gr1du11 

Weter·Levol. !I lndicu11e1. ti !Or !ho Cllle 
soecitled and m1y .,a,v wllh ll'HI ume o! 

yur 

J·12BO August 19B~ 

HART·CAOWSER & associates Inc. 

Figure A· 9 



) 

J 

J 

J 

I 

J 

Boring 
SOIL 
INTERPRETATION 

Log 8-2 

Aoo,oumal• o,ouiia Sur111c• e1 .... a11on In Fu1 10 

Soft to medium stiff, wet to saturated, 
to dark gray to black, laminated, f1ne 
with Or!Hlnfcs, and clay lens. 

dark brown 
sandy SILT 

Loose, saturated, black, fine to med1lll1 SANO. 

Loose, saturated, black to dark brown, silty, 
fine to medillll SANO with scattered silt lenses. 
wood fragments and shell fragments. 

Very soft, saturated, green-brown, slightly fine 
sandy SILT with lenses of silty sand to very soft, 
saturated, clayey SILT. 

Medit.m dense. saturated, black, fine to medium 
SANO. 

Medit.rn dense, saturated, black, slightly silty to 
silty, fine to medium SANO. 

Bottom of Boring at Jg.o Feet. 
Completed 7/26/83. 

Oeoth 
Fee! 

D 

' 

10 

,, 

20 

25 

JO 

40 

40 

50 

Groundwater Level Sampling Lacorator~ Tests 

AT 

~ 
2' 0.0, Split St1QQn GS Oratn Siu Analysis 

Btnton1ta Stal 
S1mDlt 

CN Consolld1t1on hst 

[SJ J' 0.0 Sn&lby Tube 
SamDII K Perm11ebility Tur 

Cvlllng Sample 
OS Direct Shnar 

' 

rf 

i 
I[]]] Ou Unconhned Comoress,on. 

Wa!II L1v1J (Dalt) No Samplt Id 
Al T,m, ol 0111!,ng Aecov11y 

TV Torv•ne. Isl 

Oburva1,on Well T,p p SempJ11r Pushed pp Pocke! Pan1urnmater Isl 
o, Sto11ad Sec1mn Hydr8uHcatly, 

Nol Driven 

Sample 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

S-7 

S-8 

S-9 

TUU 

TCU 

TCD 

STANDARD 
PENETRATION RESISTANCE 

LABORATORY 
TESTS 

(140 l)Ola"d wflOl'lt, JO lflCl'I d•oo) 

£Blow1 pu Fool . ,, 10 " 100 

I 

' • ' 
\ 

" 
\ 

\ 
' • 

> I• 

> 

> • 
r 
> 
r • 

I/ 
" r I 

I 

I 

p 

" . " ,, • • > 
' • 

CN 

' > ' ' 
r 

r ' 

• 
. 

. 

> 
r 

1 2 S 10 20 50 IOO 
• Natural water Content (") 

T11axl1I UnCOl'ISOlld8lld 
Undr,ined 

Tt1UIII Conaolid,t(ld 
Und11ln11d 

Tria~ial Consolidated 
Drained 

Notes 

1 so,1 docriollon, .,, lnt,roretlv, and 
1.::tua1 chanou may b1 gt1du11 

2 W111r Level. II lnd!C1t1d, lt lot !hi d111 

1011c!U11d and m1y vu~ with thl hm1 01 

year 

Waler Content (%) 

Plastic~ Liquid 
limit Na1uraf Lim!! 

wa1e1 content J·12BO August 1983 
HART·CAOWSEA & associates Inc. 

Figure A·10 
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Boring 
SOIL 
INTERPRETATION 

Log 8·3 

Approximate Ground Surface Elo111on In Fut 11 

loose, moist, black, very 
gray silt laminations. 

sl lty, fine SAAD with 

loose, wet to saturated, black, fine to medlun 
SANO. 

Soft, saturated, green. clayey Sll T. 

Loose, wet 1 gray to black, very silty, fine to 
_,.,U,- C'lllH'I 

Dense, saturated, black, fine to rredilJll SANO. 

Bottom ot Boring at ».o Feet. 
Completed 7 /26/83. 

Deplh 
FHI 

0 

, 

10 

'" 

20 

20 

30 

30 

40 

40 

00 

Groundwa1er Le'o'e! Sampling Laborator;t Tests 

~ 
2· 0.0. Sohl Sooon GS Grain Slu An1ly111 

Benton,u, Seal Sam.Dia 
rn Consblldat!on Test 

5J 3' 0.0. S"1alby Tube 
Sample K PermubUily Tut 

~ [JlJ] Cuttmg Sarnv!e 
DS Direct Shear 

Wai., L&YIIII (Date) 
OU Unconllnad Comp1ession. 

• No Sample '" '1D At T,me ol Otdhng Recovery 
TV Ton~ne. !sf 

Obse1v1won W&H l•o p Sampler Pushed 
,,, Slott&d Section Hydraulically, 

ee Poc~et Panurometer, "' 
Not Driven 

' 

STANDARD 
PENETAA TION RESISTANCE 

( !<tO oound ,,..1gh!, JO !l'ltl'I dtool 

LABORATORY 
TESTS 

Sample 
•Blows per Fool . " ,. •• ,oo 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6• 

S-7 

S-8 

S-9 

TUU 

TCU 

TCD 

p 4 

1, ii 

• 
' 

) 
V 

' ' 

p 
\ 

\ •• \ : I 

' • 
p 

\ 

\ 

l 
-

1 l.' 5 10 20 •• • •• 
• Natural Water Content (%) 

Trlanat Unconsondated 
Und1amtd 

Triu1at Consolidated 
Unaralnad 

Trlaxia! Consollda111d 
o,amed 

Notee 

1. Son de~cr!Dllon1 ire !ntatorttlvt ,ncr 
1ctu1I changu mo be gr1du1I, 

Wiler Level. ti lnd!c,ted, !t !or 1n1 dtHI 
IDDC!lled 1nd m1y vary w1tl'l !I'll 11m1 ot 
yell. 

Water Conten1 (%) 

Plaslic t--,+-t Llouia 
Lim!! Na1urel Llm,t 

w,1,, Content J-1280 August 1983 

HAAT·CROWSER & associates inc. 
Figure A-11 
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Boring 
SOIL 
INTERPRETATION 

Log B-4 

Aooroxlm111 Ground Surl1t1 Eltvallon In Fut t 1 

LOOSe, wet, oari~ gray, very s11ty, r1ne .,,.,.,,., 
to very fine sandy SILT w1 th scattered root 
fragments. 

Loose to medium dense, saturolted, dark gray to 
black, fine to medhrn SAND with scattered fine 
sandy Silt interbeds and root fragments. 

Oeolh 
Fut 

0 

• 

10 

,. 
Dense, saturated 1 dark gray, fine to medi un SANO 
with scattered shell fragments, 

20 
Medium dense to dense, wet to saturated, dark gray, 
slightly silty to silty, fine SANO with scattered 
she 11 fragments. .. 

30 

Dense, saturated, dark gray to black, fine to 
rredi um SANO. 

35 

Mediun dense, saturated, dark gray, slightly 
silty to silty, fine SANO with zones of numerous 
shell fragments and interbeds of fine to mediun 
sand. 40 

Bottom of Boring at 44.0 Feet. •• Completed 7/20/83. 

oo 

Groundwater Level Sampling Laboratory Tests 

r2J 2' o.o Sohl Sooon GS Grtin Size An1:1lys1s 
Samo!e 

B11n1on,1a Sul CN Consolidation Test 

[SJ :l' 0.0. Sll81Dy Tube 
Sa mole • Permubility Test 

g OS Direct Shear . Culling Sample 

' 

5L 
ATO 

' 
[Ill 

OU Uncon!lned Como1ess1on. 
wa111 Level (Oa111J • No Samol& "' ATO Al TIIT'III of Orllllng Recovery 

TV Totvlna. IS! 

p Sampler Pushed Obunahon Well Tio " Pock el Pene1rom111t>r. '" ot Slotl&d Sec11on Hydnu!icatly. 
Not Drl'f'en 

STANDARD 
PENETRATION RESISTANCE 

(140 oound w11ghl, JO 1,11:h d,oo! 

LABORATORY 
TESTS 

Sample 
AB1ow1 p•r Foot 

• •• ,. ,. 
• •• 

S-1 
' • 

S-2 
' • 

S-3 \ • 

> \ 
S-4 •) 

> I 

S-5 
> < • > 

\ 
> \ 

S-6 • • ' 

S-7 • 
I 

S-8 ~ 

S-9 ... 
> 

> 
1 2 5 10 20 ,. ,oo 
• Nah.Jral Water Content (X) 

ruu Tr1flli&I Uncons0Ud1!ed 
Undraui&d 

rcu T11u1a1 Consohe1a1ed 
Und1am11d 

rco Tuaxial ConsoluUUtd 
Q1at11ed 

Water Con1enl (") 

P1as11c t-----1 Liquid 
L<ml! Nah11al L,m,t 

Wa!1;>r Con1an1 

Noles 

1 Sou d11~cr,0Uon$ ate lnlt<Dlllivt tnd 

tclual changes may ba gtadut! 

Wa1ar Leve!.,! lndlc11tad, 1s for lht dt!t 

SDectUed 1nd ml't• very ,..,lh !ht 1tm1 ol 

yur 

J- 1280 August 1983 

HAAT-CAOWSEA 8, associates Inc. 

Figure A-12 
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Boring 
SOIL 
INTERPRETATION 

Log 8-5 

Appro111m111 around Surl11c11 Ele~111on 1n Ful 11 
Deolh 
Feel 

0 
Soft, wet to saturated, gray to brown, f1 ne sandy 
SILT to very s 11 ty, fine SAND with scattered root 
fragments. 

Loose, wet to saturated, dark gray to black, fine • 
to medillll SANO. 

10 

Medium dense, saturated, dark gray to black, 
silty, fine to med1un SAND with scattered 
Ol"'gan t cs. ,. 

loose, saturated, dark gray to black, f1 ne to 
medi llTl SAND. 

20 

Soft, satul"'ated, gray to brown, clayey SILT. 

30 
Dense, saturated, dark gray to black, fine to 
mediun SAND. 

Bottom of Boring at 39.0 Feet. 40 
Completed 7/21 /83. 

45 

50 

Groundwater Level Sampling Laborator;r: Tests 

l'2'l 
;( O.D Split Spoon GS Grim Site Analysis 

Sample 
Ben1on,1e Seal CN Conao!ldation Tes1 

[SJ J' 0.0. Shelby Tube 
Samo le ' Permeability Tas! 

OS Direct Shear 
CutlmQ Sample 

' 

ATO 

~ [III 
OU U/lCOllhll&d CompreSSIO/l, 

Waler Leve! (Dale) No Sample "' "" At Time ol Qr,H,ng Aecove1y 

" Torv'lnll. !SI 

Observahon Well T,o p Sempler Pusned " Pockel Penerrome1er. '" or Slot!~d Sf~l>on Hydr1ul1cally, 
Not Driven 

S11mo1e 

S • 1 

S-2 

S-3 

S-4 

S-5 

S-6 

S-7 

S-8 

TUU 

TCU 

!CO 

STANDARD 
PENETRATION RESIST ANGE 

LABORATORY 
TESTS 

11,0 pour>d .... OM, JO Incl'> d•<HI) 

ABIOWI PIii Fool 

' ' ' 0 " ,0 ' 00 

' 
• • . \ 

' ' 
-

. It • ' 

• ' 
' 11 

' 
I/ 

' I 
'"-

' '· ' 
' p 

'-.. 

" . ' 
. 

' 

' 

' ' 
' 
I 2 5 10 20 50 ,oo 
• Na!Ural Water Content(%) 

Trl1Mill Uncons0Hd111d 
Undremed 

Tr101a1 Co,.aoHdated 
Undrained 

Triax1al Consolldated 
Drained 

Note! 

1 Soll dl~Cf!D!IOl'IS Ill lntar1Httl\lt arid 

ac1ual changa1 may be gitdual 

Z Wale, Level. 1! Indicated, 11 !or tht dttl 

ipec!h8d and mty vary .with !ht Um, of 

year 

Water Con!enl (%) 

Plaslic 1--6--t Liquid 
Lim,1 Na1u1al Limit 

waior Conr11n1 J-1280 August 1983 

HART-CAOWSER & associates Inc. 

Figure A-13 
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Boring Log B-6 
SOIL 
INTEAPAE TA T10N 

Approiumale Ground Surlac, El•Vlllon In Fu1 12 

Loose, wet, black, slightly silty, fine SANO. 

Loose to medium dense, saturated, black fine to 
medlun SAND. 

Very soft, saturated, gray, slightly fine sandy 
Sil T. 

Declh 
Feel 

0 

, 

10 

., 

20 

very sort, wet, brown to gray, clayey SILT to silty 
CLAY with scattered organics and lens of silty sand. ., 
1·n:::dil..m dense to dense, wet to saturated, dark 
gray, fine to medhrn SAND with scattered 
1 ami nated silt lenses and wood fragments. 

30 

30 

.-.-cul un aense, saturated, gray sllghtly silty, 
fine to medi Lm SAND. 

Bottom of Boring at 39.0 Feet, 40 
Completed 7 /22/83. 

,o 

GroundYtater Leve! Samollng Laborator:i: Tests 

[8J 2' 0.0. Split Sooon GS Gram Siu Analy111 

8en1on,1e Sea! 
Samole 

CN Consolldallon Test 

[SJ 3• O.D. Shalby TuDe 
Samole Permeablli!y THI 

Cu111ng Sample 
OS 01rec1 Shear ~1 lllII ;] W•t•r Lnll (0111) 
OU Unconllntd Como1ession. 

• No Samo!, '" At Time ol Or,Hong AOCOYIIY 

" lOtY~no. 1$f 

Ot1$8rvahon Well t,p p S11mo!er Pushed 

" Pock11t Penetrom11111r. "' or Slo!!ed Serhon Hydraulic111!y, 
Nol Driven 

STANDARD 
PENETAA TION RESISTANCE 

( 140 oound '"1101'11, JO Intl'! (IIOD) 

LABORATORY 
TESTS 

Sample A BIOYtl per Foot ' ,, 20 " "' 

S-1 I • \ 

I 

S-2 • • 
' \ 

' - \ • -
S-3 

" 

S-4 ) . 
/ 

/ 

' - ·< I- -S-5 " 
" CN 

S-6 

" ' S-7 ~ 

' 
S-8 • ' 

' S-9 . ; . 

1 2 5 !O 20 " '" e Natural Water Content{%) 

TUU TriaKia! Unconsohdatad 
Undrained 

TCU Trlax,a1 Consolida!ed 
Undrained 

TCO Toaxiar Consohda1ed 
o,amed 

Water Content (%) 

Plasuc~ tt<1v•d 
L,m,t Natu/81 t,mu 

Wa1e1 Contan! 

Notes 

I Solt oiucrioUons ara lnt11,or1UY1t end 
ac1ual changts may be gr1dutl 

2. W1!11r Leve!. If lnd!c111110. 11 tor 1h11 01111 
soeclfhtd and may vtHy ...,,,i, 1ri1 time or 

year. 

J·1280 August 1983 

HAAT·CAOWSEA & associates Inc. 

Figure A· 14 
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Boring 
SOIL 
INTERPRETATION 

Log 8-7 

Approa1m111 O,ound Sutfaca Etev11t1on 1n Fut 14 

Very dense, moist, gray to brown. sandy GRAVEL 
with abundant wood and concrete debris, (FILL). 

-
Loose, 
SILT. 

wet. dark; gray, laminated, very fine sandy 

loose, saturated, dark gray to black, f1 ne to 
medi t.m SAND. 

Loose, saturated, dark gray to black, sn ty fine 
SAND with scattered shell fragments. 

Loose, saturated, dark gray to black, fine to 
medium SAND with numerous shell fragments and 
scattered zones of silty, fine SAND. 

Soft, wet to saturated, light gray, clad\ey SILT 
silty CLAY to slightly clayey, fine san y SILT ~ith 
scattered root fragments and clay lens. 

Meolum aense to aense, satUratea, aarK gray to 
black, fi ~e to medi un SANO. 

Bottom of Boring at 39.0 Feet. 
Completed 7/21/83. 

01Dlh 
Feet 

0 

• 

10 

,. 

20 

.. 
30 

3. 

40 

•o 

Groundwater Level Samot1ng Laborator~ Tests 

~ 
2' 0,0 Sohl Sooon GS Grain Slte Analysis 

8en1001te Saal Sarnol& 
CN Consoliaalion 1'est 

[SJ J' 0.0. Shelby Tube 
n Sarno!e K ParmeabUHy Tisi . . Cull1no Sarnole 

OS OiltCI Shear 

' 

AT 

IIID ;; 
Wlltr llt'ltl (0111) 

OU Unconl/nad Como1euion. 

• No S1mplt '" At Timt o! Drilhno Aacov111y 
TY Tor,...~ne, 1$1 

Observat,on Well Tio p Sampler Pushea 

" Pocket Pena1rome1e1. '" 01 SloUed Secuon Hyaraulically, 
Not Driven 

STANDARD 
PENETRATION RESIST ANGE 

C 140 Dound wtlgJ'II, JO Intl! d•ooJ 

LABORATORY 
TESTS 

Sample .A 810-WI Dlf Fool 
• ,o 10 00 "' 

5-1 

S-1 

s- 3 

S-4 

S-5 

S-6 

S-7 

S-8 

S-9 

,uu 

!CU 

!CO 

' 

> 

-

I 

> 

> 
> 

> 

-

' 
' 

/ 
/ • 

' 

• 

'-, • ', 
• ' 

/ 
.. 

• SD 
q"" 

-CN 

1 2 5 !O 20 " ,oo 
• Nature/ Weter Conlent (%) 

Tnaxial Unconsollda111d 
Undrained 

Triailal Consolidatea 
Unara!nad 

T11uiaJ Consolidated 
Or tined 

Notes 

1 Sou duct!pf!ons 1111 mltrDrttlvt tr>d 
actual cti&ngu may 01 gradu1! 

Waler Laval. ii 1na1ca1,a. !s !or !tit d1!1 
soeclllea 1nd m1y ~try w,1h !ht time ol 
yUr 

Waler Content (") 

Plastic~ Uquid 
Umu Natu1al um,1 

Wa!Etr Coniant J-1280 August 1983 

HAAT·CROWSER & associates Inc. 
Figure A-15 
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Boring 
SOIL 
INTERPRETATION 

Log B-8 

Appro,1mato o,ound Surlece El11.,11oon in F11111 17 

Loose to med1un dense, damp, gray to brown, fine 
to medium SANO with scattered gravel and wood 
fragment'5 (FILL). 

!>Oft, wet, gray, l am1 nated, clayey SILT with 
scattered root fraqments. 

loose to medium dense, saturated, dark gray to 
black, fine to mediun SANO with scattered '5flt 
1nterbeds and shell fragments. 

Loose, saturated, gray to dark gray, silty, 
fine SAND with a trace of she 11 fragments. 

Medium dense, saturated, gray, silty, fine SAND 
with scattered silt interbeds. 

Dense, saturated, dark gray to black, fine to 
medium SAND. 

Bottom of Boring at 39.0 Feet. 
Completed 7/22/83. 

Deo!h 
~891 

0 

' 

10 

" 

20 

" 

,o 

35 

40 

,o 

Groundwater Level Sampling Laboratorr Tests 

~1 
t2J 2" 0,0 Solit Sooon GS G11/n Siu Analysts 

8en1on11a See1 Sa mole 
CN Cdnsol!da1ion Test 

~ 
:r 0.0. Shelby Tube 

Samole ' Permeaoilily Tes1 

OS 011ec1 Sheer 
Cuthng Sample [Ill 

1 
OU Unconlil'led Como1euion. 

Wa1a, Level (Delo) No S1fT10lt '" Al T,me ot OHH,r,g A&COVIHY 

" To1v~ne. isl 

p S11mpler Pushed Obsen,a11on Weft T,p pe Pocket Panetromete,. '" 01 S!o!led Sec11on Hydraulically, 
Not Driven 

' 

STANDARD 
PENETRATION RESISTANCE 

LABORATORY 
TESTS 

l 140 oound •••111>1, )O 1ner, drool 

Samolt 

S-1 

S-2 

S-6 

5-7 

S-8 

S-9 

A 

.&Blow, oe1 Fool 

~ 
' 

/ 

/ 

\ 

I\ 

' 
' 
. 
-
. 

,o 20 OD ,oo 

,. 
/ 

I/ 

4. 

le 

" 
\ 

) 

/ 
I 

\ • 
\ 

" • • 

I 2 5 10 20 so >00 
e Neturat Water Content (") 

TUU Triuial Unconsolidated 
UncJtained 

TCU Tliu,a! ConsoUdatad 
Undrained 

TCD T1iu1a1 Conso!lda!ed 
Oramed 

Waler Content (%) 

Plashc 
I Na~re1( 

U,:iu•d 
Limit L•m,! 

wa1e1 Content 

Notes 

t. Soll ae11cr!ollon1 u, lnt1rpr1Uv, ,na 
IChJ&I ch&noet may be orsautl. 

W11111r Lov,l, II lnd1ca111a. 11 lor 1n, aua 
,oeclfled tl"ICI may v1ry 1,01h 1n1 hmo ol 
yelt 

August 1983 

HART-CROWSER & associates inc. 
Figure A-16 
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Boring Log 8-9 
SOIL 
INTERPRETATION 

Appto,imato Orouno Surlac, Elevallon In Foal 18 

Medh.rn dense, damp, gr11y to brown, fl ne to 
meditm1 SANO. (rtLL). 

Soft, moist, black, massive SILT. (FILL). 

Medit.rn dense, moist to wet, black. fine to 
medii,n SAND with scattered gravel and sllty 
sand, 

Medium dense, wet, black, silty, fine SAND 
with thin, gray silt iriterbeds. 

Very dense, wet, black, fine to medium SAND. 

Loose, wet to saturated, green-black, silty, 
fine to medium SAND with scattered shel 1 fragments. 

Depth 
FHI 

0 

• 

10 

" 

20 

.. 
30 

,. 

40 

40 

,o 

Sample 

S -1 

S-1 

S-3 

S-4 

S-5 

S-6 

S-7 

5-8 

5-9 

S-10 

STANDARD 
PENETRATION RESISTANCE 

(140 oound ••igh!, 30 1nc:h dtop) 

A Blows per Fool . " ,o 00 ,oo 

' /l,& I 

I ·I< 
v 

~ 

' ~. 
' 

I 
' • 

• It 
\ 

\ 

I 

~ 

I 

' . ,, 
\ 

• Iii 

v~ 
1 2 5 10 20 50 100 

• Ne1ural Waler Content(%) 

LABORATORY 
TESTS 

J-1280 August 1983 

HART·CROWSER & associates inc. 
Sheet 1 of 2 Figure A· 17 



l 

Boring 
SOIL 
INTERPRETATION 

Log 8-9 

Loose, wet to saturated, 9reen~black, silty, fine 
to mediLm SAND with scattered shell fragments. 

Oeptr, 
Feet 

00 

Bottom of Boring at 53.5 Feet. 
Completed 7/25/BJ. 

Groundwater Leve! Sampling 

~ 
2' O.D Spilt Spoon 

Sample 
Bonton,te Seal 

(SJ :)' 0,0 Shelby lube 
S11mple 

Cu111no Samoie 

60 

65 

70 

80 

80 

90 

90 

100 

Laboratory Tests 

GS Grain Sita Analys,s 

CN Consolidation T&s1 

' Pilrmeability T&s! 

OS Direcl Shear 

LJ 

Water Level {Dato) 
At T,m, o! 01111,ng 

[]ID 
OU Unconhned Como,ess,on. 

Ob$erva11on Welt r,o 
o• Slottod S0c11on 

• 

p 

No Sample 
Aeco•e1y 

Sampler Pushed 
Hydrau11c111!y, 
Not Driven 

'" 
" Torv~no. IS! 

pp Pocket Penet,oml)HH "' 

STANDARD 
PENETAA TION RESIST ANGE 

( 140 Pound wtlOh!, 30 inch r,,op) 

LABORATORY 
TESTS 

Sample, • Blow a pu Fool 
,o " ,0 ,00 

S-11 

S-12 p 
• 

' 
' 
' 

' 

' 
" 
\ 2 5 10 20 " ,00 

• Natural Weter Content (%) 

ruu Trlax!af UnconsoUda!ad 
Undr11n11d 

rcu Tr1,u1al Consohdaled 
Undrained 

rco T1iex1al Co11s0Udated 
Drained 

Water Content (%) 

Plaslic ~ L!Qll!d 
Umu Natural LilTl!1 

Wa1a1 Conton! 

Notes 

I Sou ducrlotlohl 11' lnt1rar11lve arid 
actual changu may bo gradull, 

Wa!or Lov11. II Indicated. II tor thl dlll 
soacihod 1nd may ya,y with lhl t1m1 of 
yOIH 

J-1280 August 1983 

HAAT-CAOWSER & associates inc. 

Sheet 2 of 2 Figure A· 17 
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Boring 
SOIL 
INTERPRETATION 

Log 8-10 

Acproxlmate Ground Sutlac• El•v1tlon In Fut 18 

Very dense, damp, gray, slightly gravelly, silty 
SANO with numerous wood fragments. (FILL), 

Loose, wet, black, silty SANO with scattered 
gravelly and numerous wood fragments. (FILL). 

Medium dense to dense, saturated, black, fine 
to medium SANO. 

Bottom of Boring at 29.0 Feet. 
Completed 7/25/83. 

Death 
Foe! 

0 

' 

10 

" 

20 

2' 

JO 

40 

•• 

,o 

Groundwater Leve! Sampling Labora1orr Tests 

ts) 2· 0.0 Solit Sooon GS G1am Size AMlysis 

811n1on<111 Seal 
Sample 

CN Consohda!ion Test 

[SJ 3' 0.0. Shelby ft1De 
M Sample ' Pe1maabil1ty TOSI 

~ OS 01r11c1 Sh,nr . Cunm,;i Samoia 

' 

ATQ 

' IIII Ou uncontm&d comoress1on. 
wa1t1 Levtl (Oa1t/ • No S1mol1 '" Al Time ot 011Um<,1 Recov11y 

" lorv~ne. al 

ODse,vauon Well T,o p Sampler Pushed 
01 Slo!10d Se~non Hydraul!cal!y, " Pock&! Peneiromo!Etr. '" 

Not Driven 

STANDARD 
PENETRATION RESIST ANGE 

LABORATORY 
TESTS 

{140 po11nd ,.9,<,1'11, JO lnc;t, drool 

Sample 
.A.Blows cuu Fool ,, 10 " '" 

' 5-1 

' 
' / 

5-2 / • 
' ' 
' \ 

5.3 

' 
ll • 

' 
5.4 ' ' • 

I 

5.5 ' \ ' 

' \ 
5~6* ':ii 

. 

. 

. 

1 2 10 20 50 100 
e Natural Water Conteni (") 

TUU T11axlal Unconsolldat&d 
Undrained 

TCU T110111 Consohd~ted 
Undrained 

TCO Triaxial ConsohdBhld 
Drained 

Waler Content (•J 

PluUc~ LIQuiC! 
Limit Na1t1ral Limit 

WaHII Con!&OI 

Notes 

1 Soll d1~cr1011or1a a11 lnte1orelh11 ai,d 

actual ehano11 may be gt1d11at 

Waler Level. 11 lndlcaled. I• lot lhe d1le 
101cllle(I and may very "'ilh !I'll llme o! 

veer 

J-1280 Augus1 1983 

HAAT-CAOWSER & associates Inc. 
Figure A~ 18 



j 

Boring 
SOIL 
INTERPRETATION 

Log B ·11 

Approumall Oround Sutl1c1 E11v1t1on In F111 12 

f ILL 

Soft to medium stiff. clayey SILT to medium dense. 
moist, dark brown, sandy SILT, trace of wood 
debris, organics 

Loose SANO 

lledlum stiff to stiff, clayey SILT 

Loose SAND 

Soft to medium stiff, moist to wet, dark gray to 
black to brown clayey SILT to sandy Sil T, trace 
organics, and wood fragments 

Bottom of Boring at 29.0 Fe~t. 
Completed 7/27/83. 

Note: B-11 was excavated adjacent to P-2 to 
obtain Shelby Tube samples. Stratigraphy 
was inferred from P-2 and TP-13 where soil 
was not sampled, 

Deplh 
Fut 

0 

' 

10 

,. 

20 

30 

30 

40 

., 

,o 

Groundwa!er Level Sampling Laboratory Tests 

(2J t' 0.0 Sollt Spoon GS Grein Siu An1.lyt11 
Samole 

CN Conaplld•tfon Tut een!onite S111 

[SJ J' 0.0. Shelby Tube 

' PermnbUlty THI Semple 

Cull"H~ SamDII 
DS Dlrec1 Shur 

W1111 Livi! (0111) 
Al Tu,i1 ol 01111mg 

[III 
DU Unconlin•d Comprusion. 

Obu1va11on w,u Tio 
01 Slotted Sectton 

• 
p 

No s,molt 
Aecovtuy 

Sampler Pushed 
Hydraulically. 
Not Driven 

"' 
TV Torvan1, 111 

" Pock•l Penetrom,1,,, '" 

STANDARD 
PENETRATION RESISTANCE 

LABORATORY 
TESTS 

Sample 
..t. Blow, oat Fool 

' .. ,0 •• ,oo 

.. . 
S - I p 

• 

• t 
~ • CN 

S-2 p 

' ' 

. 

' 
• 

I 2 5 10 20 50 ,oo 
• Natural Water Content (%) 

TUU T1!0111 Uncon10Ud111d 
Und11!1'11CI 

TCU Tnuial Contohdalad 
Undratl'ltd 

rco Tna,lat Contonaattd 
01am1d 

Waler Conlan! (%) 

PIU11C ~ l1Qu1d 
Lim!! Natural Limit 

w1ter Conttnt 

Noles 

I So!! dUcrlp!lOnt ... lnlllfOfllfVI 1nd 
ICIUII ch1ngos m1y bl g,1du11 

2. Waltr L1v1t. I! 1na1c•111a. ls /01 tl'II date 
IPICll!ed tnd may ~••r w1!h 11'11 11m1 ol 
yllt 

J ·1280 October 

HART·CROWSER & associates, Inc. 

1983 

Figure A-19 
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Boring 
SOIL 
INTERPRETATION 

Log 8-12 

App,011m11• Ground Surf1c1 Elovallon m Ful 11 
Deoth 
F 1ot 

0 
Soft to medium st Hf, moist, tan to brown, clayey 
St LT, trace of roots, to fine undy SJLT to silty 
SANO, 

Loose to medium dense SANO 

10 
loose, silty SAND and/or sandy SILT 

loose to medium dense SAND 

Soft to medium stiff saturated, black to gray, 
claiey SILT with lens of sand to medium di?nse, 
SAN ·with lens of clayey silt. 

20 

Bottom of Boring at 27 .0 Feet. 
Completed 7/27/83. 

,o 

Note: B-12 was excavated adjacent to P-5 to obtain 
Shelby Tube samples. Stratigraphy was in-
ferred from P-5 where soil was not sampled. 

40 

50 

Groundwater Level Sampling Laboratory Tests 

[2J 2" 0.0 Sohl Sooon GS 0•1Jln Su11 Analys,s 
samole 

CN Conso!!dallon Test B11n1on,1e Seel 

[SJ 3' o.o. Shelt:iy Tube 

' Permeat:uh!y Tes1 Sample 

C1Jl!1ng Sample 
OS o,reci Shear 

Wa111 Level (Date) 
Al rim, o! Dri!lmg 

l]JI 
OU Uncor,!lned Compress,on, 

Obu1~auo11 Well T,o 
01 Slot!e<l Sec!lon 

• 
p 

No Sample 
Recovery 

Sampler P1J&hed 
Hydra1Jlically, 
Nol Dri'len 

'" 
" To,vllNt, tsf 

,e Pockel Pene1rom111e,. "' 

STANOARO 
PENETAA TION RESISTANCE 

LABORATORY 
TESTS 

Sample 
4Blow1 oar Foot 

10 " 
,,, ,, 

S -1 p .. ' CN 

• 

' 
' 
' 
' 
' 

S-2 p ' • ~-· 
' 

l 2 S 10 20 so "' • Na1ural Water Con!en1 (%) 

TUU T11uu11 Uncontohd,ted 
Undra,ne<l 

rcu rnuiet Consoh<lale<l 
Undiained 

TCO T11axi11 Consolidated 
Drt1ned 

Waler Conten1 (%) 

P!asuc ~ Uolnd 
L,m1t Naru,al L,m,1 

Wa!llf Con!tn! 

Notes 

1 Sol! ducr10Uon1 111 lnltrorttlvt Ind 
ac!uat Chfngu m1y bt gr1<lu1!. 

ware, Level. 11 lndlc1ted. ii tor ttie dale 

soecitied 1nd mo v11y 111111h the 11m1 ot 
ytar 

J-1280 October 1983 

HART·CROWSER & associates, Inc. 

Figure A·20 
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l 
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I 

J 

J 
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Boring 
SOIL 
INTERPRETATION 

Log 8-13 

Approum11t around Su,11et Elt~111on 1n Fut 10 
DeptPI 
Fut 

~--------------------, 0 
Soft to medi1.111 sttff. moist. dark brown to gray 
brown, clsyey SILT to sandy SILT with roots, wood 
debris, lens of silty clay. 

Loose SANO and silty SANO 

Loose SANO 

Very soft to medilDll stiff, moist to wet, gray, 
clayey SILT to sandy SILT with trace of wood and 
organics • 

Bottom of Boring at 27.0 Feet. 
Completed 7/27/83. 

Note: B-13 was excavated adjacent 
obtain Shelby Tube samples. 
was inferred from P-4 where 
samp 1 ed. 

to P~4 to 
Stratigraphy 

soi 1 was not 

• 

10 

IO 

20 

20 

30 

40 

•• 

•o 

Gro1.1ndwater Le~el Sampling Laboratory Tests 

Bentomte Seal 

2' a.a So111 Sooon 
Sa mole 

3' a.o. Snetby Tube 
samole 

Cu111ng Samo!& 

GS Gra!t1 Size At111lys1s 

CN Corisol!daUori Test 

' ParmtaDt1Ut TUI 

DS 011ae1 Sheu 

Waler Lever (Oa1el 
At T,m, ot 011Uit1g 

OU Uneorilined Compression. 

0Dse111ahon Weu T,p 
or Slotted See1,on 

• 
p 

No Samo!e 
Aeeove,y 

Samoler Pushed 
Hydr11ulle11Uy. 
Not Driven 

'" 
TV TofYlll'\8, UI 

pp Poekel Peneltomeler. '" 

STANDARD 
PENE TAA TION RESISTANCE 

LABORATORY 
TESTS 

{1,0 pout1d weight, JO lnel'I 0100) 

Sample 
.A.Blows ptr Fool ' ,, " " '" 

5-1 
1• 

p 
- CN 

' 

' 

5-2 p ~ CN -

' 
' 
' 

I 2 5 10 20 " '" • Natural Water Content (%) 

TUU T11u1al UneOl'\IOUO.ateo 
Undr•oned 

rcu Tn;uiat Consohoa111d 
Undr11ned 

TCO Tria.1a1 Consond111,d 
Oramed 

Waler Content (%) 

P!asuc ~ Liquid 
Limit Na11,1,a1 L,mu 

wa1e, Content 

Noles 

1 Sol! aeser1011on1 &ti 1n1e,01etlv1 end 
•elu1I ehangu m•y De gr•du•I 

Weter Lev,1, II ll'ldleated. It tor 1h1 0111 

IDecllled end mey YIIY with 1ne !lm1 o! 

year 

J-1280 OctDbBr 1983 

HART-CROWSER & associatss, inc. 

Figure A-21 



Test Pit Log TP-1 
Water 

Sample Con1en1 

In " 
S-1 6 

S-2 5 

S-l 28 

S-4 18 

01her 
Tests 

GS 

Depth 
In Feet 
0 

. 

. 

--->- -
-
-
. 

-
-
-
-
-
. 

. 

. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 . 

Test Pit Log TP-2 
Water 

Sample Content 
In % 

S-1 14 
S-2 4 

S-3 4 

NOTES: 

Other 
Tes1S 

Depth 
In Feet 
0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

. 

-
. 
. 
-
-
-
. 

-

. 

-
. 

. 

-
. 

. 

SOIL INTERPRETATION 
Approximate Ground Surface Elevation In Feet 17 

(Loose), damp, dart 
fragment, (FILL). 

gray, f1ne to medh,n SMO w1th scattered shell 

--------------------------, ___ Jt!edhrn stHQ moht,yrownL-flne 5'n~SILT:...;- - - -- -

(Loose), damp, dark gray, r1ne to medil.ffl SAND with scatt!red 
shell fragments (FILL). 

(loose), wet, gray to brown, silty, fine SANO with thin, 1nterbeds of fine. 
..... ,1 .. c:. fl T. 
Bottom of Test Pit at 7.5 Feet. 
Completed 7/19/83. 

Note: Severe caving below 5 feet depth. 

SOIL INTERPRETATION 
Approximate Ground Surface Elevation In Feet 18 

Veoetative mat and oroanic•rich soil. 
1Loose1, moist, crown, s11ty,grave11y SANO overlying 

!black to brown, fine SAND. 
(loose), moist, 

I 

(Loose), damp, fine to medium SANO (FILL). 

Bottom of Test Pit at 8.0 Feet. 
Completed 7/19/83. 

Note: Severe caving throughout depth excavated. 

1. Soll descriptions are Interpretive and actual changes may be gradual. 
J-1280 August 1983 
HART-CROWSER & associates Inc. 

2. Groundwater conditions, If Indicated, are for the dale specified and 
may vary with the time of year. 

' 

Figure A-22 
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1 
J 

J 
J 

I 

J 

Test Pit Log TP-3 
Semple 

5-l 

S-2 

5.3 

5.4 

5-5 

w,1er 
Content 
In ll 
16 

7 

32 

49 

)0 

Other 
T1111 

Qepth 
In Feet 

0 

2 

3 
TV•0.3-0.4 
PP•2.5 4 
TV•D, 14-0.20 
PP•0.25 5 

'i' 
moderate 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

-
. 

-. 
. ·--
. 

. 

-

-
-
-
-
-
-

SOIL INTERPRETATION 
Approximate around Surface Eltvetlon In Feet 17 

<Loose,. mo, .. aark or n. "ravellv ~lltv ( " l 

(Loose), damp, dark gray, fine to med1lll1 SANO (FILL) with scattered 
fine GRAVEL. 

(Medh.m stiff), wet, gray to brown massive, fine sandy SILT. ---------------------- ---~ 
(Soft), wet to satur11ted 1 gray to bro,,.,,,, thinly bedded clayey SILT 
to s11ty CLAY • 

(loose), we~. brown, fine to medii..m SANO. 

(Soft), wet, gray, 1nterbedded fine sandy SILT and fine to medium SANO. 

Bottom of Test P1t at 9.0 Feet. 
Completed 7/19/83. 

Note: Moderate seepage below 6.5 Feet depth. 

Test Pit Log TP-4 
Water 

Sample Content Other 
In ll Tests 

S-1 6 
85-1 GS ,CBR 

5-2 6 

5.3 14 

NOTES: 

Depth SOIL INTERPRETATION 
In Feet Approximate Ground Surface Elevation In Feet 17 o~-----------------------------. (Loose), damp. dark gray, fine to medium SANO with occasional shell . 
1- fragments (FILL). 

. 
2-

3-. 
4-

5-----------------------------. Grades moist. 
6-

7-

8-. 
9-. 

10-

11 ~ 

12-

13-

14-

15-

Bottom of Test Pit at 7.5 Feet. 
Completed 7/19/83 • 

Note: Severe caving throughout depth excavated. 

1. Soll descriptions are Interpretive and actual changes may be gradual. 
J-1280 August 1983 

HART·CROWSER & associates inc. 
2. Groundwater conditions, it Indicated, are for the date specified end 

may vary with the time of year. Figure A-23 
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Test Pit Log TP-5 
Sample 

S•l 

S-2 

5. 3 

Water 
Content Other 
In " Tests 

9 

3 

19 

Depth 
In Feet 
0 

'· 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

i • 

-
.. 
i -

-

-

-

-

-
-
-
-

-

Test Pit Log TP-6 
Water 

Sample Content 
In% 

S-1 
S-2 12 
5.3 5 

S-4 49 

S-5 186 

NOTES: 

Other 
Tests 

TV=O .1 
PP=0.25 

0.5 

'? 
rapl d 

Depth 
In Feet 
0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

-
' -

-

-
-
-
-

-

-
-
~ 

-

-

SOIL INTERPRETATION 
Approxlm1t1 Ground Surface Elevation In Fut 17 

',.' or n1c-r :n < 1 If V 

(Loose, 1 camp, gray, t1ne :>l'\rw wlin scattered 1nterbeds or brown s 1 lt ond ,-
moderate fine roots. 

(loose), damp, dark gray, fine to med11,111 SAND (FILL). 

Bottom of Test P1t at 8.0 Feet. 
Completed 7/19/83. 

No.te: Severe caving throughout depth excavated. 

SOIL INTERPRETATION 
Approximate Ground Surface Elevation In Feet 17 

(Loose), dry, slightly silty, sandy, crushed reek GRAVEL (FILL). 
lMecnun denseJ, mo1st, orown, s11gnt1y s11ty, s11gm.lY grave11y .;mnu w1i.11

1 \scattered cinders, alass, and brick pieces (FILL}, 

(Loose to medium dense), damp, dark gray, fine to medium SAND (FILL).w1th 
silty fine SAND interteds below 2.5 feet. 

(Soft), saturated, gray, mass 1ve clayey SILT. 

(Loose). wet, brown, fine to medium SANO. 

( \~e:el 1 satvra ted, iray. ca e ILT nterbed. 
fine SAND with (very soft), saturated, gray, 

(Loose), saturated, blue-gray, fine SAND to ffr1e to coarse SAND. 

(Very loose}, saturated, black wood fragments and organic debris. 

tlo1.1.om or 1est r 11. at 1u.u t-eet. 
Completed 7/19/83. 

Note: Severe caving below 6.5 feet depth. Rapid seepage 
below 6.5 feet depth. 

1. Soll descriptions are Interpretive and actual changes may be gradual. 
J-1280 August 1983 
HART·CROWSER & associates inc. 

2. Groundwater conditions, If Indicated, are tor the date specified and 
may vary with the time of year. Figure A-24 
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l 
J 

J 
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Test Pit Log TP-7 
Sample 

S- l 

S-2 

S-3 

Wa1er 
Content Other 
In " THIS 

6 

6 

16 

Depth 
In Feet 
0 

2 -. 
3 -
4 -
5 -

6 ---
7 

8 -
. 

9 -
10 -
11 -
12 -. 
13 -. 
14 -
15 -

SOIL INTERPRETATION 
Appro1tlm111 Ground Suri ace Eleva lion In Feel 16 

(Loose). damp. dark brown, gravelly. sflty SAND (FILL}. 

(Loose). damp to moh t. dark gray, f1ne to medium SANO with subs tan t 1a 1 
shell fragments. 

-------------------------
Saturated below 6.0 feet. 

Bottom of Test Ptt at 7.0 Feet. 
Completed 7/19/83. 

Note: Severe caving throughout depth excavated. 

Test Pit Log TP-8 
Water 

Sample Content Other 
In% Tests 

S-1 9 

S-2 9 

S-3 8 

NOTES: 

Oeoth SOIL INTERPRETATION 
In Feet Approximate Ground Surface Elevation In Feet 18 

0. (Loose), damp, dark gray, slightly silty, fine to medium SAND (FILL/ 

1 ___ with scattered shell f~ts. ______ ------- _ 
· Grades (med1t1n dense), damp to moist, dark gray, fine to medium SAND (FILL). 

2-
-

3-
-

4-
-

5-

6-

7-

8-

9-1--!---------------------------__J 
10-

11-

12-
. 

13-

14-

15-

Bottom of Test Pit at 9.0 Feet. 
Completed 7/19/83. 

Note: Slight caving below 6 feet depth . 

J ·1280 August 1983 
1. Soll descrlp11ons are Interpretive and actual Changes may be gradual. HART-CROWSER & associates inc. 
2. Groundwater concHtlons, If Indicated, are tor the date specified and 

may vary with the time of year. Figure A-25 
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J 

J 

I 
} 

.I 
l 

J 

Test Pit Log TP-9 
Sample 

5-1 

5-2 

5-3 

S-4 

Water 
Content Other 
In " Teals 

4 

20 

55 TV•0.1-
0.05 

13B 

Depth 
In Feet 
0 

-

2 -
3 -
4 

5 

6 -
7 -

8 -
9 -

10 -
11 -
12 -
13 -
14 -
15 -

Test Pit Log TP-10 
Sample 

S- l 

S-2 

S-3 

NOTES: 

Water 
Content Other 
In % Tests 

5 

19 

Depth 
In Feet 
0 

-

2 -

3 -

4 -
. 

5 -
6 ---. 
7 -
8 -

9 -

10 -
-

11 -
12 -
13 -
14 

15 
j 

SOIL INTERPRETATION 
Approximate around Surface Elevallon In Feel 18 

,1LooseJ.damp. brown 1 organ1c~rlch,s11ty SANO with substantial fine roots.,--

(loose), damp, dark oray. fine to medium SANO (mL). 

(Soft to medium stiff), moist, gray to brown, tnterbedded, fine 
sandy SILT and fine to medium SANO. 

( very sortJ. saturated, gray to crown, S 11 i;y .,._r to clayey SILi. 

(Medfllll dense), wet, dark gray, fine to medium SANO. 

{Medium stiff), wet, gray, fine sandy SILT with fnterbedded fibrous organic 
- ' 

Bottom of Test PH at 9.5 Feet. 
Completed 7/19/83. 

Note: Severe caving below 7 feet depth. 

SOIL INTERPRETATION 
Approximate Ground Surface Elevation In Feet 18 

(Medium dense), damp, brown, sandy GRAVEL and COBBLES. 

(Loose), damp, dark gray, fine to medium SANO (FILL). 

With scattered she 11 fraqments below 3 feet. 

---------------------------
Grades to wet. 

Bottom of Test Pit at 7.o i-eet. 
Completed 7/l9/B3. 

Note: Slight caving throughout depth excavated. 

1. Soil descriptions are Interpretive and actual changes may be gradual. 

J-1280 August 1983 

HART-CROWSER & associates inc. 
2. Groundwater conditions. If Indicated, are for the dale specified and 

may vary with the time of year. Figure A-26 
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Test Pit Log TP- 11 
Sample 

S-4 

Waler 
Content 01hlf 
In " Tests 

6 GS 

11 

6 

40 

Depth 
In Feet 
0 

-
' -2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1-

-

' -
:-

-
-
" 

-
-
-
-

" 

-
-

Test Pit Log TP-12 

SOIL INTERPRETATION 
Approiclmat, around Surface Elev1t1on In FHt 17 

,veQetatiYe mcH ano Sil~y 
(Loose), damp, dark grey to brown, f1ne SAND wfth substantial l ayerf ng 
of silty f1ne SA'lO to around 1~1nch thick. 

(Loose) • damp, dark 9r11y, fine to medillll SAND. 

(loose), saturated, gray to brown, 1nterbedded fine to medium SAND ond 
~erL~1nr~[1ne SAND with scatte'1!d (very soft), s11 ty CLAY layers to 
~ ''"''"" 

Bottom of Test Pit at 9.0 Feet. 
Completed 7/19/BJ. 

Note: Severe caving below 6 feet depth. 

Sample 

S-1 

S-2 

Water 
Content 
In% 

Other 
Tests 

Oeoth SOIL INTERPRETATION 
In Feet Approximate Ground Surface Elevation In Feet 17 

Q-,---,--n,c:-:rr,um=-=en"s:-:e:,-,-,,a"m:::p'"",-,,a:-:r"'""=ro"w"n-,-=ce"'me=n-=t-=e,-,c"l"e"a""'n--c-to:-:,-s,719""'h"t"1"y-;s'"'1"TTy::-, ..,.,,"'n"°e--, 
to rred1um SAND with scatte'1!d pods of dark brown SILT (FILL). 

6 

S-J 34 

2 

3 

4 

5 

6 

7 

8 

Wet to saturated below 6.5 feet. 

9+--1------------------------------' 
10 

11 

Bottom of Test Pit at 9.0 Feet. 
Completed 7/19/BJ. 

12 

13 

Note: Severe caving below 6 feet depth. 

14 

15 

NOTES: 
1. Soll descriptions ere Interpretive end actual changes may be gradual. 
2. Groundwater conditions, If Indicated, are for the date specified end 

may vary with the time of year. 

J-1280 August 1983 
HART-CROWSER & associates Inc. 

Figure A-27 
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Test Pit Log TP-13 
Sampl• 

S-1 

S-1 

S-3 

S-4 

Water 
Content Othtr 
In " THIS 

5 

8 

31 

14 

Depth 
In Feet 
0 

-
,_ 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

. 

-

'-

-
-
-
-

-

-
-
-

Test Pit Log TP-14 

SOIL INTERPRETATION 
Approximate Ground Surface Elevellon In Feet 18 

Veoetat1ve mat and (loose' damn- brown- siltv SANO, 
,, ... u,un oenseJ, damp, gray, gravelly. f1ne to me·drum SAND (FILL). 

(Loose to medium dense), moht, brown, s1lty, fine SANO (FILL). 

- tm stiff), wet, gray to brown. sl1gnTiy f1ne sanoy ::>1L1 \t, .... ,. 

{Medium dense), damp, brown, fine to medium SAND. 

(Loose), wet, gray, s11ty, fine SAND with moderate amounts of wood debr1 s 
from 5 to 7.0 feet ond lenses of groy SILT. (FILL). 

Bottom of Test Pit ot 11.0 Feet. 
Completed 7/20/83. 

Sample 
Water 
Content Other 

Tests 
Depth 
In Feet 

SOIL INTERPRETATION 

In " 

S-1 11 GS ,CBR 

S-1 3 

S-3 40 

NOTES: 

0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

-
-
-

-
-
-
-

-
-
-
-. 
-
-
-
. 
-

Approximate Ground Surface Elevallon In Feet 17 
,eye1.a1.1ve mai;. anu urganr1,;-r· Sl ! tV 

foose to mediun dense), moist, brown, slightly silty, fine to medil.m 
ANO (FILL). 

(loose), damp, dari: gray, fine to medium SANO (FILL). 

(Mediun stiff), saturated 1 gray to brown. mottled fine sandy SILT with 
SILT interbeds. 

Bottom of Test P1t at 9.5 Feet. 
Completed 7/20/83. 

Note: Moderate caving within upper 7.5 feet. 

1. Soll descriptions are Interpretive and actual changes may be gradual. 

J-1280 August 1983 

HART-CROWSER & associates inc. 
2. Groundwater conditions, if Indicated, are for the date specified and 

may vary with the time of year. Figure A-28 
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Test Pit Log TP- 15 
W11er 

Sample Content 
In ll 

S-1 g 

S-1 18 

5.3 3 

39 

Other 
Tests 

Depth 
In Feet 
0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

. 

. 

-

-
-

-

-

-
. 
-
. 
. 

-

-

Test Pit Log TP-16 
Semple 

S-1 

S-1 

S-3 

NOTES: 

Water 
Content Other 
In % Tests 

7 

4 

33 

Depth 
In Feet 
0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

-

-
-

---

-. 
-

-
. 

-C- -

-

. 
-

-
. 
-

-

SOIL INTERPRETATION 
Approximate Ground Surface Elevallon In Feel 17.5 

"\ve9er.<1r.1ve mat ana or9an1c-rfch, silty 'Hlrrn, 

(Loose) 1 damp, br~n. fine to medium SANO (FILL), 

(Med1l1"1 dense) 1 moist, slightly mottled brown to gray, sflty, fine to 
rredlllll SANO with fnterbeds of (stfff), fine sandy SILT (FILL). 

{Medl1JT1 dense to loose), damp, dark gray, ftne to medhan.SAND (FILL). 

(Medium stiff), saturated, brown to gray, heavily mottled, fine sandy 
SILT. 

. 

Bottom of Test Pit at lO.O Feet. 
Completed 7/10/83. 

Note: Slight caving from 4-7 feet depth. 

SOIL INTERPRETATION 
Approximate Ground Surface Elevation In Feet 17 

Veoetative mat and oroanic-rich, s1ltv frne o. 
\looseJ, damp, brown, fine JMD with substant1al fine roots (FILL). 

( Loose to medium dense) , damp, brown to dary gray, fnterbedded silty, fine 
SANO and ffne to med! um SANO (FILL). 

---------------------------
(Loose). damp, dark gray, fine to medium SAND with scattered silty fine 
SAtlD interbeds. 

... ---------------------
Saturated below 8.0 feet, with scattered organic debris (wood chips). 

Bottom of Test Pit at 10.0 Feet . 
Completed 7/10/83. 

1. Soll descriptions are Interpretive and actual changes may be gradual. 

J • 1280 August 1983 
HART·CROWSER & associates inc. 

2. Groundwater conditions, If indicated, are for the date specified and 
may vary with the time of year. Figure A-29 
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Test Pit Log TP-17 
Water 

S1rnpl1 Content 
In X 

S•l 3 

S-2 26 

5.3 4 

5.4 JS 

Other 
Tesla 

Depth 
In Fett 
0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

. 

. 

. 

. 

---~-
-

-. 

-
-
-
-
-
-
-

SOIL INTERPRETATION 
Aooroxlm111 Ground Surface Elev1t1on In FHI 16.5 

'"" " "' '1 C , ) 1 I "J 

(Loose), damp, dark gray, ftne to ""diLffl SAND with ,cotten,d slightly stlty 
layers. (FILL). 

(Medti..rn dense), wet, mottled gray 
sondy SILT hyers (FILL). 

to brown. s11ty,f1ne SANO wlth fine 

(Medillll dense), damp, dark gray, fine to n,,d1um SAND (FILL). 

~dium stiff}, moist, gray, tTne sandy sITs- ----- - ____ : 
(Medilll1 dense), damp, dark gray, f1ne to n,,d1lll1 SANO (FILL). 

(Stiff), mo 1st, gray, thinbedded, fine sandy SILT. 

Bottom of Test Pit at 10.0 Feet. 
Completed 7/20/83. 

Test Pit Log TP-18 
Sample 

S-1 

5-2 

5.3 

5.4 

NOTES: 

Water 
Content Other 
In % Tests 

23 

s 

41 

TV•O. OS 

Depth SOIL INTERPRETATION 
In Feet Approximate Ground Surface Elevation In Feet 17 

0-r---r--rir=='""'"ns"'e"'"",-:r.a"m"p-, """'r"ow"'n~o...,g"'r"°ay"',..,,g"ra"v"'e=y,...."'",...,.""',..,.--------, 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

(Loose), wet, gray with heavy mottling, silty,fine SANO. 

-Grades to medium stiff, wet to saturated, gray to brown, massive, fine 
sandy SILT. 

..J--,j- Around l-inch thick layer (very soft)·. saturated, gray, silty CLAY. 

Bottom of Test Pit at 11.0 Feet. 
Completed 7/20/83. 

1. Soil descriptions are Interpretive and actual changes may be gradual. 
J ·1280 August 1983 

HART-CROWSER & associates inc. 
2. Groundwater conditions, If Indicated, are for the date specified and 

may vary wllh the time of year. Figure A-30 
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Test Pit Log TP-19 
S1mpJ1 

S-1 

S-2 

s- 3 

S-4 

Water 
Content Other 
In " THIS 

13 

4 

53 

46 

TV•O. 1 

.IZ. 

Ti.05 

Depth 
In Feet 
0 

-
" 

2 -
" 

3 -
4 -
5 -
6 -
7 -
8 -
9 ---

10 -
11 

12 -
13 -
14 -
15 -

SOIL INTERPRET A TJON 
Approximate Ground Surface Elevation In Feel 16 

(Loose), moist, brown, grave11y, silty.fine to medium >ANO (FILL). 

{Loose) 1 damp, dark gray, ffne to medium SAAD (FILL) with substantial 
roots to 2 Inches diameter to 2.5 foot depth. 

Grades (medllll1 dense) 

(Soft), saturated, gray, laminated SILT with lnterbeds of clayey SILT. 

J._ l!!_cl]_t!!J.<;)L !r!..tw,edLoL(.!Jtr,Ls.Qf \l._:; 1.llY_l:l.Al' ..m, ]Jiw~ .flJ<l.t. deJ>lh. ___ • 

Bottom of Test Pit at 11.0 Feet. 
C001pleted 7/20/83. 

Note: Sudden rapid seepage at 10 feet depth. 
Water level stabilized at 9 feet depth. 

Test Pit Log TP-20 
Sample 

S-1 

S-2 

S-3 

S-4 

NOTES: 

Water 
Content 
In % 

10 

B 

14 

42 

Other 
Testa 

Depth 
In Feet 
0 

-
'• 2 

3 

4 

5 

6 

,_ 
" 

-
-

7 -
8 -
9 -

10 -

11 -
12 -

13 -
14 -
15 -

SOIL INTERPRETATION 
Approximate Ground Surface Elevation In Feet 16 

(Loose), damp, brown to dark gray, fine to medium SANO (FILL) with 
scattered fine roots from 1 to 2.5 foot depths. 

(Soft), wet to saturated, gray to brown, fine sandy SILT with occasional 
thin layers of (very soft), wet, gray, silty CLAY and strong fuel odor. 

Bottom of Test Pit at 10.5 Feet. 
Completed 7/20/83. 

1. Soll descriptions are Interpretive and actual changes may be gradual. 
J -1280 August 1983 

HART-CROWSER & associates inc. 
2. Groundwater conditions, ll Indicated, are for the date specified and 

may vary with the time of year. Figure A-31 
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Test Pit Log TP-21 
Sample 

S-1 

S-2 

S-3 

Water 
Content Other 
In " T11t1 

g 

4 

52 TV•0.1 

Depth 
In Feet 
0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

' -
-
-
-
-
-
-
-

-

-

-
. 

-
. 

-
-

-

Test Pit Log TP-22 

SOIL INTERPRETATION 
Approxlmat, around surface Elevation In F11t 18 

t,.<,lt,.I Yt: 0"V V - .. ' "'· 
\ OOSe11, damp, dark brown to bl4Ck, s11ty, r1ne to medium SANO wt th 

I scattered fine roots FILL). I 

(Loose), damp, dark gray, fine to medlll" SANO (FILL). 

! Soit) < ,f$ tu rated, gray to brown, clayey SILT with 1nterbeds of fine 

Bottom of Test Pit at 10.5 Feet. 
Completed 7/20/83 . 

Note: Severe caving in upper 9.5 feet. 

Sample 
Water 
Content Other 
In " Tests 

Depth 
In Feet 
0 

SOIL INTERPRETATION 

S-1 
S-2 

S-3 

NOTES: 

g 

10 

34 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

-

-
-
-

-
-

-

-

-
-

-

-
-

Appro1dmate Ground Surface Elevation In Feet 1 B 

\LooseJ, da~~· brown, sandy crusnee1 rock uf\l'\vt.1.. ( vanes ~o , LO .. 1ncne~ 
thick\ /FILL • 
(Loose), damp, brown, slightly silty, fine to medium SANO. 

(Medium dense), damp, dark gray, fine to medium SANO. 

MediLm dense, saturated, gray to brown, 
,..l .... .1_ rl:.··-·· SILT lavers. 

silty, fine to mediC01 SANO with 

Bottom of Test Pit at 9.0 Feet. 
Completed 7/20/83. 

Note: Severe caving throughout depth excavated. 

1. Soll descriptions are Interpretive and actual changes may be gradual. 

J-1280 August 1983 

HART·CROWSER & associates inc. 
2. Groundwater conditions, If Indicated, are for the date specified and 

may vary with the time of year. Figure A-32 
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Test Pit Log TP- 23 
Water 

Sample Con111nt Other 
In " Teats 

S· l BS -1 
1·2 5 
5. 3 5 

5.4 42 

Oeplh 
In Feet 
0 

2 . 

3 -
4 . 

5 . 

6 -
7 ~ 
8 

9 

10 -
11 -. 
12 -. 
13 -
14 -
15 -

SOIL INTERPRETATION 
Approximate Ground Surface Elevation In Feet 18 

I Medi um dense). moist- brown, sandy crushed rock. GRAVEL t FILL 1, 

I 11 um nse1, mo1st, black, s11gn~1y s11ty, fine to me<11um 0 (f!LL). 

(Medium dense), damp, duk gray, fine to medium SAND with scattered silty 
interbeds (FILL}, 

(Loos;), sat~r~}ed, mottled gray, silty, fine SANO with partings of ---·- - __ .. _ 
Grading to (Medium stiff), wet, gray, fine sandy SILT with thin layers 
of clayey SILT and silty SANO. 

Bottom of Test Pft at 10.5 Feet. 
Completed 7/20/83 . 

Test Pit Log TP- 24 
Water 

Sample Content 
In% 

5-1 6 
5-2 5 

5-3 40 

NOTES, 

Other 
Tests 

? slow 

Oeplh 
in Feet 
0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

. 

. 

. 

. 

. 

. 

. 

. 

. 

-
-
-
-
-

SOIL INTERPRETATION 
Approximate Ground Sur1ace Elevation In Feet 17 

i1oose1, moist., nark hrown_, s119,,..;1y s1ny, rlne i;o mea1um w. 

(Loose), damp, dark gray, fine to medium SANO (FILL). 

Grades to(mediun dense), saturated, gray to brown. silty, fine SANO beds 
to around 3~inch thick below 6.5 feet. 

Bottom of Test Pit at 10.0 Feet. 
Completed 7/20/83. 

Note: Severe caving throughout depth excavated. 
Slow seepage below 7.5 feet. 

t. Soil descrlpllons are Interpretive and actual changes may be gradual. 

J • 1280 August 1983 

HART·CROWSER & associates inc. 
2. Groundwater conditions, if Indicated, are for the date specified and 

may vary with !he time of year. Figure A-33 
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Test Pit Log TP-25 
Waler 

Sample Content 01her 
In " Test11 

S -1 5 GS 

5-1 8 

Depth 
In Feet 
0 

1 -

2-

3· 

4· 

5· 
. 

6· 

7-
. 

8-

9-

10-

11-

12-

13-

14 · 

15· 

SOIL INTERPRETATION 
Approximate Ground Surface Elevallon In Feet 19 

, .. .,n;., ,.., , 51 ltY IU, 

(Medilll'I dense}, damp to moist, dark gray. ffne to rnedtum SAND with 
scattered silty lnterbeds (Fill). 

Bottom of Test Pit at 9.5 Feet. 
Completed 7/22/83. 

Test Pit Log TP- 2 6 
Water 

Sample Content 
In % 

S-1 4 

S-2 29 

S-3 3 

5.4 40 

NOTES: 

Other 
Tests 

Depth 
In Feet 
0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

. 

. 

. 

. 

. 

-

-

-. 
. 

. 

j 

SOIL INTERPRETATION 
Approximate Ground Surface Elevation In Feet 18 

\Loose), moist, dark gray, fine to medium SAND F(LLJ, 

(l'ed1L.fll stiff), moist, tan SILT (Fill). 

(Loose to medium dense), llloist, dark gray to black, fine to medium SANO. 
(Fill) • 

(Soft to rredillTI stiff), moist to wet, gray to brown, laminated to 
mass1ve,s11ghtly clayey 3ILT. 
Bottom of Test Pit at 8.5 Feet. 
Completed 7/21/83 • 

Note: Severe caving at 8.5 feet depth. 

1. Soll descriptions are Interpretive and actual changes may be gradual. 
J • 1280 August 1983 

HART·CROWSER & associates inc. 
2. Groundwater conditions, If lndlcaled, are for lhe date specified and 

may vary with the time of year. Figure A·34 
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Test Pit Log TP- 27 
Waler 

Sample Content Other 
In " THII 

5-1 16 GS 

5-1 4 

Deon, 
In FHI 

0 
'---. 

. ,_ 

. ,_ 

. 

. 

:. 

SOIL INTERPRETATION 
Appro)(lmete around Surface Elev11lon In Fell 17 

lr...- ... um Stirr to St;JTTJi mofSt, mon,ed, ox1c11Zed, fine sanoy .:,11,,1 
,with scattered fine roots {FILL), , 

{Loose to ~d11.J'Tl dense). moht, gray, massive, fine to ~d1um SANO. (FILL) . 

18 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

(,-iedtum stiff to stiff}. moist to wet, gray, massive, very f1ne sandy SILT, 
- becoming clayey towards the bottom. 

-
37 

Bottom of Test Pit at 10.0 Feet. 
- Completed 7/11/83. 

-

-

-
. 

Test Pit Log TP- 28 
Deoth SOIL INTERPRETATION 
In Feet ApproJClmate Ground Surface Elevation In Feet 15 

Water 
Sample Content Other 

In% Tests 
0 

S-1 g GS 
{Loose), moist, gray, gravelly SAND (Preload FILL). 

-

5-1 15 
- (Loose), moist, black to gray, very s11 ty, fine to medium SAND with lenset 
. of brown SILT. (FILL) • 

-
5-3 38 - (Mediun stiff to stiff), moist, tan to brown to dark brown, massive 

- SILT with strong fuel odor. -
. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

(Med1U1l stiff) 1 wet to saturated, gray to black, very fine sandy SILT with 
- strong gasoline odor. 

S-4 34 -
- Bottom of Test Pit at 9.5 

Completed 7/11/83. 
-
. 
-
. 

-
-

NOTES: 
1. Soil descriptions are Interpretive and actual changes may be gradual. 
2. Groundwater conditions, If Indicated, are for the date specified and 

may vary with the time of year. 

Feet. 

J-1280 August 1983 

HART·CROWSER & associates inc. 
Figure A-35 
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Test Pit Log TP-29 
Samole 

S-1 

S-2 

S-J 

S-4 

Water 
Content Other 
In " T11t1 

7 

21 

5 

43 

Depth 
In Feet 
0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

. 

. 

. 

. 

. 

. 

. 
. 
. 

. 
. 

-
-. 
. 
. 
-

SOIL INTERPRETATION 
Appro,ilmate Ground Surface Elevation In Feet 17 

{Dense}. damp to moat, brown. gravelly, fine to medium SANO (Pre load FILL). 

(Loose), moist, black, silty, ftne SAND with some gravel, brown sand 
pockets and railroad ties (FILL). 

(Loose), damp to moist, dark gray to black, fine to medium SAND (FILL). 

(Soft to medi"" stiff), wet to saturated, gray to brown, very fine 
sandy SILT. 

. 

Bottom of Test Pit at 10.0 Feet . 
Completed 7/21/83 • 

Test Pit Log TP- 30 
Sample 

s-1 

S-2 

S-J 

NOTES: 

Water 
Content Other 
In % Tests 

42 

20 ? 

43 

Depth 
In Feet 
0 . 
-
. 

2 -. 
3 . 

4 . 

5 

6 . 

7 

8 -

9 

10 

11 -
12 . 

13 -
14 -
15 . 

SOIL INTERPRETATION 
Approximate Ground Surface Elevatlon In Feet 10 

(Medium st1ff), moist, massive to laminated, oxidized tan, ffne sandy SILT . 

(Loose to medium dense), wet, dark gray to black, fine to medium SAND. 

(loose to medfun dense), saturated. dark gray to black, silty, fine SAND. 

1:rn1.1.0m or 1est P1t at IO.O Feet. 
Completed 7/21/83. 

Note: Seepage at 7 feet depth. 
Water level stabilized at 5 feet depth. 

l. Soll descriptions are Interpretive and actual changes may be gradual. 
J-1280 August 1983 

HART·CROWSER & associates inc. 
2. Groundwater conditions, If Indicated, are for the date specified and 

may verv with the time of year. Figure A-36 
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Test Pit Log TP- 31 
S1mpl1 

S-1 

S-4 

Water 
Content Other 
In " Tests 

Death 
In Feel 
0 

39 

42 

40 

25 

2 

3 

~ 

? 5 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

. 

. 

. 

. 

. 

. 

. 

. 

-
-
-
. 

-
-
-

SOIL INTERPRETATION 
Appror.lm11e Ground Surface Elevallon In Feet 11 

(Medium stfff), moist to saturated, gray to brown. fine sandy SILT with 
clayey and sandy lnterbeds. 

(~dil.611 dense), saturated, dark gray to black, fine to medium SANO. 

Bottom of Test Pit at 9.5 Feet. 
Completed 7/21/B3. 

Note: Seepage below 5 feet depth. 

Test Pit Log TP- 32 
Sample 

S-1 

S-2 

S-3 

NOTES: 

Water 
Content 
In " 

36 

45 

33 

Other 
Tests 

? 

Depth 
In Feet 
0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

-
-
-

-
-

-

-
-

-
-
-
-
-

SOIL INTERPRETATION 
Approximate Ground Surface Elevation In Feet 11 

(Medium stiff), gray, moist, very fine, sandy SILT with sandy interbeds. 

2-on clay seam at 4.5 feet depth. 

(Loose to medium dense), saturated, dark gray to black, sHghtly sflty, 
fine to medi 1.111 SANO. 

Bottom of Test Pit at 10.0 Feet. 
Completed 7/21/B3. 

Note: Severe caving at 10 feet depth. 
Seepage below 5.5 feet depth. 

1. Soil descriptions are lnlerpretlve and actual changes may be gradual. 
J-1280 August 1983 

HART·CROWSER & associates inc. 
2. Groundwater conditions, If indicated, are for the date specified and 

may vary with the time of year. 

' 

Figure A-37 
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Test Pit Log TP- 33 
Sample 

S-l 

S-2 

S-3 

Wa1et 
Conten1 Ottier 
In " Testa 

110 

44 

? 

31 

Depth 
In Fttl 
0 

-
2 -. 
3 -
• -. 
5 -
6 -
7 -
8 -
9 -

10 

11 
. 

12 -
13 -
14 -. 
15 

SOIL INTERPRETATION 
Approxlma1e Ground Surface El1v1Uon In Feet 11 

lLooseJ, moat, oa1ck to aark crown, very silty :::iANU wtth abundant 
wood fragrrents and metal. (FILL). 

(Medt un stiff). mo 1st to saturated • gray, fine sandy SILT, 

Clay ,eam (2-011) at 4.5 feet depth. 

(Med1lll1 dense), saturated, dark gray to b la~k, fine to medium SANO. 

Bottom of Test Pit at 11.0 Feet • 
Completed 7/21/83. 

Note: Seepage below a feet depth. 

Test Pit Log TP-34 
Water 

Sample Content Other 
In% Tests 

S-1 13 

S-2 40 

42 

S-4 31 

NOTES: 

Depth SOIL INTERPRETATION 
In Feet Approximate Ground Surface Elevation ln Feet 14 
0 

-

·-2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

,-

-

.-
-
-
-
-. 
-
-
-
-

-

(Medium dense to dense), moist, brown to rusty brown, partly cemented, 
slightly silty, gravelly SANO with adr.lixed brick and wood fragments. 
(FILL). 

(Loose to medium dense). moist to wet, gray to black, very silty, 
to medium SAND with scattered gravel and wood. (FILL). 

f1ne 

(Soft), wet to saturated, dark gray to brown, clayey SILT. 

(loose to mediun dense) 1 saturated, black, fine to medium SAND. 

Bottom of Test Pit at 11.5 Feet. 
Completed 7/21/83. 

Note: Seepage below 4.5 feet depth. 

J-1280 August 1983 
1. Soll descriptions are Interpretive and actual changes may be gradual. 
2. Groundwater conditions, If Indicated, are for the dale specified and 

may vary wllh the time of year. 

HART-CROWSER & associates inc. 

Figure A-38 
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Test Pit Log TP- 35 
Sample 

S-1 

Wattr 
Content Other 
In " Teats 

14 

Depth 
In Feel 
0 -
-

SOIL INTERPRETATION 
Approltlma11 Ground Surface Elevation In Feet 15 

(Medium dense), damp, brown, gra,elly SAND (FILL). 

' -2 

3 

~ 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

(Loose to medium dense), moist, bhck, fine to medium SAND with wood 

,- fragments ln upper 2 feet (FILL). 

-

' -

s-, 37 ,-
(Medium stiff), moist to wet, gray, fine sandy, clayey SILT. 

-
-

S-3 
? - (Loose), saturated, black, fine to medium :>MD, 

' 

Bottom of Test Pft at 1D.O Feet. 
- Completed 7/21/83. 

-
Note: Seepage below 8.5 feet depth. -

' 

-
-
-

Test Pit Log TP-36 
Sample 

S-1 

s-, 

Water 
Content Other 
In % Testa 

40 

63 

Depth 
In Feet 

0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

-
-
-

-

-
' 

-

-

-
-

-

-

-

-

SOIL INTERPRETATION 
Approximate Ground Surface Elevation In Feet 14 

(MedilJTI stiff)' moist, mottled ray to brown, very fine sandy 
with scattered fine roots (FILL . 

fl "0S"'l m"in to wet. black. fine to merHum 

(Soft), wet to saturated, dark gray to brown. clayey SILT. 

(Loose to medium dense), wet, black, fine to medium SAND. 

Bottom of Test Pit at 10.0 Feet. 
Completed 7/21/83. 

Note: Seepage below 5 feet depth. 

SILT 

NOTES: 
1. Soll descriptions are lnlerpretive and actual changes may be gradual. 
2. Groundwater cond!Uons, II Indicated, are tor !he date specified and 

may vary with the time ol year. 

J-1280 August 1983 

HART·CROWSER & associates inc. 

Figure A-39 
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Test Pit Log TP- 37 
Sample 

S-1 

S-1 

S-3 

Water 
Content Other 
In " Teets 

31 

11 

PP•l.O 
TV•O. 1 

0. 15 

Depth 
In Feet 
0 

2 

3 

-
-
-

flowing 4 -

? 
31 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

-

-
-

-

-
-

-
--

SOIL INTERPRETATION 
Approximate Ground Surface Elnallon In Feet 11 

:,vu over {soft), moist, gray1sh•brown mottled, f1ne sandy SILi w1ttl 
scattered root fragments. 

(Loose), wet, gray, silty, fine SAND with 
scattered discontinuous SILT hm1n11tlons. 

scattered root fragments and 

(Loose), saturated, dark gray, fine to medium SANO wfth scattered fine 
sand 1nterbeds. 

Bottom of Test P1t at 7.0 Feet. 
Completed 7/11/83. 

Note: CaY1ng below 5 feet depth, severe caving at 7 feet depth. 
Rapfd seepage below 5 feet depth. 

Test Pit Log TP-38 
Sample 

NOTES: 

Water 
Content Other 
In % Tes1s 

44 

50 

43 
? 

ppaQ.4 
TV=O 

14 

Depth SOIL INTERPRETATION 
In Feet Approximate Ground Surface Elevation In Feet 11 

0 -,-=-,-.,,,.ns-=:-::-r.::::-n,,--;:;;cr-,,.=::::--,,=======rr-==-:n"ume="ro"'u"s""'sm"a"'r-,"""....-, 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

(Loose), wet, brown and gray, fine sandy SILT with nt.merous wood and root 
fragments, and discontinuous layers of organics. 

{Very loose to loose), wet to saturated, light gray, laminated fine sandy, 
clayey SILT. 

Bottom of Test Pit at 7.0 Feet. 
Completed 7/11/83. 

Note: Caving below 2 feet depth, severe caving at 6 feet depth. 
Seepage below 4 feet depth. 

1. Soll descriptions are Interpretive and actual changes may be gradual. 
J-1280 August 1983 
HART-CROWSER & associates inc. 

2. Groundwater condiUons, ll Indicated, are for lhe date specified and 
may vary with the time ol year. Figure A-40 
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Test Pit Log TP- 39 
Water 

Sample Content Other 
In " Tests 

S-1 29 GS 

S-2 43 

S-3 32 

Depth 
In Feet 
0 
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. 

-
-
-. 
-. 
-
-
--

-

SOIL INTERPRETATION 
Approximate Ground Surface Elevation In Feet 11.3 

:>vu over (looseJ, mo1h 1.0 we{., 119,n. gray, s11ty,t1ne .mnv w1tn 
scattered root fragments and fine sandy SILT 1nterbeds. 

(Soft), saturated, dark gray, man1 ve, ·n ne sandy SILT • 

(loose), saturated, dark gray, massive, fine to medium SANO. 

Bottom of Test Pit •t 8.0 Feet. 
Completed 7/21/83. 

Note: Caving below 4.5 feet depth; severe caving at 7 feet depth. 
Seepage below 4.5 feet depth • 

Test Pit Log TP-40 
Water 

Sample Content 
In % 

Other 
Tests 

Depth SOIL INTERPRETATION 
In Feet Approximate Ground Surface Elevation In Feet 15 

S-1 7 O-,---,--nMe=r.-, c:um::-:r.:e:,n::-,e:-r-,-:,,:;,m::p:-,-i,=c:--;:-n-:==-;-,mc:;--;::=;:,-,-::--=m-=TT'T-,------, 

BS-1 GS, C8R 

S-2 21 2 ne roo s. 

S-3 5 3 

4 

5 

S-4 35 6 

7 

rapid 
8 

9 9 

10 

11 

12 

13 

14 

15 

NOTES: 

(Loose), 

{loose), saturated, gray mottled, fine sandy SILT w1th(soft),c1ayey SILT 
interbeds to around l-1nch thick.· 

Bottom of Test Pit at 10.5 Feet. 
Completed 7/22/83. 

Note: Rapid seepage and severe caving below 9.0 feet. 
Moderate caving in upper 9 feet. 

J-1280 August 1983 
1. Soll descriptions are Interpretive and ac1ual changes may ba gradual. 
2. Groundwater conditions, If Indicated, are tor the dale specified and 

may vary wllh lhe time of year. 

HART·CROWSER & associates Inc. 

Figure A-41 
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Test Pit Log TP-41 
Sample 

S-1 

S-2 

Water 
Content Olhtr 
In " THtl 

5 

5 

oooth SOIL INTERPRETATION 
16 In Fut Approximate Ground Surface Elevation In Feel 0-,---,-------------------------, 

1 -

2-

3-

4-

5-

6-

7-

8-

9-

10-
-

11 -

12-

13-
-

14-

15-

(Loose), damp, dark 9r11y, flne to rnedlum SANO with substanthl fine roots 
In upper O.J feet. (FILL). 

Bottom of Test P1t at 4.5 Feet. 
Completed 7/22/83. 

Test Pit Log TP-42 
Water 

Sample Content 
In " 

S-1 24 

S-2 33 

S-3 20 

NOTES: 

Other 
Tests 

Depth 
In Feet 
0 

2 

3 

4 

5 

6 
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10 
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SOIL INTERPRETATION 
Approximate Ground Surface Elevation In Feet 

IMedilffll densel motst "rown.arave11v, s11tv { t 1. J, 

(1-'edfum stiff), moist, brown 
sandy SILT (FILL), 

to gray, slightly clayey, slightly sandy to 

(loose), wet, dark brown, organic-rich silty SAND with wood fragments (FILL) 

(Medium ae~se}, moist, aarK gray, 
SANO i FILL • 

s1 l[Y 1:0 s11g .... ,y s111:y, nne to med1um 

(Medii.m dense), moist, dark gray, fine to rnediun SAND. 

Bottom of Test Pit at 9.5 Feet. 
Completed 7/22/83. 

Note: Moderate caving below 5.5 feet depth. 

1. Soll descriptions are lnteroretlve and actual changes may be gradual. 
J • 1280 August 1983 

HART·CROWSER & associates inc. 
2. Groundwater conditions, if Indicated, are for the date specified and 

may vary with the time of year. Figure A-42 
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Test Pit Log TP-43 
Sample 

5-1 

5.2 

5.3 

We1er 
Conlent Other 
In X Teall 

10 

BJ 

9 

Depth 
In Feet 
0 

2 

SOIL INTERPRETATION 
Appro:dma1e Ground Surface Elevallon In Feet 

~r n NO. 

(Medlun dense), moist, brown, s11ty SANO with scattered GRAVEL and fine 
roots {FILL), 

t--t--rr;;;;.;c,-----;;;;cr..--,;,.;:r-;==:-;:r,a;-.rr,,:;,s-;;-;;-...,,..,n,;;;-;r.=="T?'l'TTT--f 
3 -r-t\..!.:.=:..c.,_.:::::.:.:::.,__:'..'..::.:::_:~=:.::.:.:..:.:::~~:.:..:..:.:::c.::::~:.:.::...=:'.'..:~=!..:.r-j 

SANO. 
4 

5 +-+Tll==:-:r==-:=-:.-.rr.:-::-..:-===-==-::w:rr.--;,cr.r"on:Cg;;-ir.cue::T"'o=-::-o :r.o"r=-.-----1 

6 

7 

8 

9 

l0-J--+.r.;o>t~to~m;;--;;o7"'r.e~s~tci,~t.-;:.-T11"..,,-?e;cecr.--------------------' 
11 Completed 7/22/83. 

12 
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14 

15 

Note: Moderate caving below 5 feet. 

Test Pit Log TP-44 
Sample 

S· 1 

S-2 
5.3 

NOTES, 

Waler 
Content 
In% 

11 

14 

1 J 

Other 
Tes ls 

Depth 
In Feet 
0 

. 

·-2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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. 

. 
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-
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. 
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SOIL INTERPRETATION 
Approximate Ground Surface Elevation In Feet 

venetat1ve mat and {loose/, mo1st hrown. oroan1c-r1ch,511tv "'· 
(t-'ed1um dense), moist, brown, interbedded s11ty SAND with scattered 
gravel and (stiff), moist, brown, sandy SILT with scattered fine roots 
to 1.5 feet depth. 

1Loose1, mo1st, aarK nrown, s11ty,nne 
\Medi un dense), moist, grayish-brown, slightly silty, fine SANO. 

\t-'edium dense), moist 1 dark gray, f1 ne to med1 um ::>1-1Nu. 

-Wet below 9.0 feet. 

Bottom of Test Pit at 10.0 Feet. 
Completed 7/22/83. 

1. Soll descriptions are lntercrelive and actual changes may be gradual. 
J·1280 August 1983 

HART·CROWSER & associates inc. 2. Groundwater cond!llons, if Indicated, are tor !he dale specified and 
may vary with the time of year. Figure A·43 
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Test Pit Log TP-45 
Samole 

Water 
Content 01htr 
In " Teata 

Depth 
In FHt 
0 

SOIL INTERPRETATION 
ApproJ1lma11 Ground Surface Elevation In Feet 

Veqetat1ve mat and (loose), damp, dark brown, organic-rich, s11ty SrinO, 

- (Medium dense), moht, gray to brown, silty, sllgntly 9ravt1!J qne .m"O 
with abundant beds of (stiff), moist, gray, fine sandy SILT ( fLL) and 

13 

26 

S-4 31 

,_ 2 
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TV•0.3 7 
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11 
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13 

14 

15 

-
-

-

-
-
-

-
-
-. 
-
-

substantial fine roots to 1.0 foot depth. 

{Medium st1 ff), moist to wet, mottled gray, sl lghtly fine sandy ,,LT 
with scattered SANO layers {FILL). 

(Medium dense), wet, dark gray, fine to med1um SANO. 

(Soft to medil,n stiff), wet, gray massive, clayey SILT, 

(~dhm dense), wet, dark gray, fine to medium SAND. 

Bottom of Test Plt at ,o.5 Feet. 
Completed 7/22/83. 

Test Pit Log TP- 46 
Sample 

Water 
Content Other 
In " Testa 

Depth 
In Feet 
0 

SOIL INTERPRETATION 
Approximate Ground Surface Elevation in Feet 

veoetar1ve mat 

S-1 30 

tVery looseJ, damp, dark brown, silty SANO with substantial amounts or wood( 
·, chips and fine roots. 

S-2 

S-1 ~ 
BS-I [2] 

GS 

CBR 

pp 

TV 

9 
SL 

NOTES: 

14 

. 
-
,_ 
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-
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-

-
-

Sawdust and wood chips. 
\r11::u1um ut:nSeJ, mo1st, gray, nne 

tjO,.,.om or 1.est 1,. at :,.:, t"eet, 
Completed 7/22/83, 

Grab Sample Location and Number 

Bag Sample Location and Number 

Grain Size Classification 
California Bearing Ratio 

sanay '.llll ll"lLLJ. 

Pocket Penetrometer - Approximate Unconfined Compressive Strength in TSF 

Torvane - Approximate Shear Strength 1n TSF 

Seepage 
Water Level 

J-1280 August 1983 
1. Soll descriptions are Interpretive and actual changes may be gradual. 
2. Groundwater conditions, If Indicated, are for the date soeclfled and 

may vary with the time of year. 

HART-CROWSER & associates inc. 
Figure A-44 
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