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Figure 3
Tidal Influence in Monitoring Wells B-20 and B-34, First Water-Bearing Zone
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Figure 4

Tidal Influence in Monitoring Wells B-21, B-33A and B-45, Second Water-Bearing Zone
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Figure 5§
Tidal Influence in Monitoring Wells B-33A and B-34 at S. Myrtle Street vs. Surface Water Elevation
at the Duwamish River
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Figure 6
Tidal Influence in Monitoring Wells B-20, B-21, and B-45 at Fox Avenue S. vs. Surface Water Elevation
at the Duwamish River
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1.0 Introduction

This report presents the results of Great Western Chemical Company dba Great Western
International’s (GW!) 1999 investigation of groundwater discharge to the Duwamish River at the
S. Myrtle Street Embayment (Embayment) near the GWI| Seattle facility. This study was
performed by Terra Vac Corporation on behalf of GWI. The area map is presented in Figure 1.

The purpose of the investigation was to defermine whether groundwater was discharging to the
Embayment through a finite number of seeps, such as those already identified in the Remedial
Investigation (RI), or through broad areas of groundwater upwelling through the Embayment
sediments. The goal was to gather information that would both distinguish between the two
types of discharge (seeps and generalized upwelling) and identify the areas where significant
discharge occurs. The discharge points could then be sampled during other Supplemental
Remedial Investigation activities using conventional sampling protocols.

The traditional technique for identifying freshwater (groundwater) seeps into a marine-influenced
river, such as the Duwamish, is to measure and map sediment porewater salinity. This
technique is limited in its ability to detect small discharge rates (the salinity difference is not
enough) and it is not specific to the source of fresh water. At theGWI site, the groundwater of
interest contains high concentrations of tetrachloroethene (commonly called perchloroethylene
or PCE) and its breakdown products. These concentrations remain elevated in identified seeps
and in adjacent groundwater wells. Excellent analytical methods exist for monitoring these
chemicals in sediments at concentrations that are orders-of-magnitude -less than the
concentrations in the groundwater and seeps. The method selected for identifying groundwater
discharge of these chemicals was analyses for their presence in sediment porewater.

Terra Vac performed three separate sampling events between October and December 1888 to
measure and map the distribution of chlorinated ethenes in sediment porewater:

1. Sampling of sediments in the Embayment using a series of passive screening
devices known as GORE-SORBERS®.

2. Sampling of seep-face sediment in the Embayment and along the Duwamish River
main channel using several GORE-SORBERS".

3.. Sampling of seep-water discharging to the Embayment and to the Duwamish River
main channel as part of the annua! sampling.

Event 3 was part of the annual groundwater monitoring in 1998 and its resuits are included in
the Supplemental RI. A brief summary of these resuits for seeps is included in this report for
comparison to the resuits from the GORE-SORBER® sampling.

Faprojects\Great Westem\T5 Supplemental R FS\T5.2 SRI Reports\AGENCY REVIEW ’
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2.0 Background

A Remedial Investigation (RI) was performed at the GWI site in 1993. The RI identified volatile
organic compounds (VOCs) in groundwater at the site. These VOCs include PCE and its
degradation products: trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-
DCE, 1,1-dichloroethene, 1,1-dichloroethane, and vinyl chloride (VC). - .

Annual groundwater monitoring has occurred at the site since 1983. The annual groundwater.
event includes sampling of groundwater wells surrounding the facility and between the facility
and the Duwamish River, sampling of groundwater seeps discharging at the Embayment, and
sampling - of mussels collected from within the Embayment and from upstream locations.
Typical concentrations (from the 1999 Annual Groundwater Monitoring) of PCE, TCE, total-

DCE, and VC in the seeps and nearby groundwater wells [1* and 2™ Water Bearing Zones
(WBZ)] are shown below: : : w : i S

- 1* WBZ 2" wBZ
Chemical of Concern | Groundwater | Groundwater
~ (ug/L) (B-34) (B-33A) Seeps
PCE 1 130 4-200
TCE | 57 <100 | 2-270
Total-DCE 76 21,200 5-3,200
vC 2.2 23,000 | <1-3,500

Fiprojects\Greal Weslem\T5 Supplemental RI FS(T5.2 SRI RepansAGENGY REVIEW . :
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3.0 Methods, Materials, and Results

341 DESCRIPTON OF THE GORE-SORBER® SCREENING

The GORE-SORBER® screening module is a passive soil and sediment sampling device used
to detect a variety of volatile organic compounds (VOCs) and semi-volatile organic compounds
(SVOCs). Each module consists of a one meter long by 3mm-diameter piece of expanded
polytetraflouroethylene GORE-TEX® tubing in which 40 milligrams of sorbant material
appropriate for the compounds of interest have been inserted. The GORE-TEX® tubing
prevents water from entering the sorbant material while still allowing VOCs and SVOCs to be
captured. The screening modules are installed horizontally into the soil or sediments, and
altowed to absorb any compounds present. Following a period of time appropriate for the level
of detection desired, the modules are retrieved, returned to the laboratory and analyzed for
VOCs and SVOCs by thermal desorption and gas chromatography. GORE-SORBERS®have -
been demonstrated as effective screening tools to determine the presence or absence of VOCs
and SVOCs in soil and sediments. GORE-SORBERS® are not effective in quantifying the
concentrations of compounds with greater than orderof-magnitude precision, or in
distinguishing the sources of ideniified compounds. A description of the GORE-SORBER®
screenings and the analyticai steps used are presented in reports from W. L. Gore and
Associates (Attachments A and B). '

3.2  EMBAYMENT SEDIMENT SCREENING

3.21 METHODS

Between September 28, and October 2, 1998, Terra Vac and Pentec Environmentail installed 43
GORE-SORBERS® in the sediments of the S. Myrtle Street Embayment and the Duwamish
River. This task was undertaken to determine if groundwater potentially impacted by GWI1 site
VOCs was entering sediments through upwelling of groundwater from beneath the Embayment.

Prior to installation of the modules, eight transects were established, running from the mouth of
the Embayment towards the shoreline of the Embayment closest to S. Myrtle Street (Figure 2).
Each of these transects was marked by lead lines pulled across the Embayment which
contained marked locations at 50 foot intervals. A sorber module was instalied at each of these
interval marks. Each transect was given a letter designation (A through H) and each installation
point was numbered starting from the point closest to S. Myrtle Street. Eight modules were
installed in the main channel of the Duwamish River as extensions of Transects B, E and H
(Figure 2). The specific location of each module was determined by a Differential Global
Positioning System (DGPS) survey, which was later used to produce a map of the module
installation locations relative to other surface features.

Pentec Environmental personnel, using surface supplied diving equipment, installed 43 GORE-
SORBER® modules on September 30, 1998. The modules remained in the sediments for 48
hours, in order to allow sufficient time for the modules’ absorbent material to approach
equilibrium with the sediments. After 48 hours, the divers retrieved all 43 modutes. Once

Fiprojects\Great Weslem\TS Supplementat Rt FS\T5.2 SRI Reports\AGENCY REVIEW ’
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retrieved, each module was placed in the sampling jar in which it had arrived. The modules
(including field blanks used to identify any potential contamination during handling and
transport) were returned to W. L. Gore and Associates in Elkton, Maryiand for analysis.

Foliowing retrieval of the modules, all of the buoys and fead lines used to mark the installation
locations were removed from the S. Myrtle Street Embayment and from the river channel.

322 RESULTS OF THE S. MYRTLE STREET EMBAYMENT SEDIMENT SCREENING

Of the 43 modules installed and retrieved, only two contained detectable guantities of PCE
breakdown products. Module #170597, installed at Transect E Location #1, detected cis-1,2-
DCE. Module #170609, installed at Transect G Location #1, detected cis-1,2-DCE, trans-1 2=
DCE, VC, 1,1-dichloroethene, and 1,1-dichloroethane. Both of these modules were located
adjacent to seeps that have been identified during the RI as discharge points for groundwater
impacted by GWi site VOCs. T

The specific mass of each compound detected during the S. Myrtle Street Embayment sediment
screening is presented in Table 1. The complete analytical resuits from this activity are
presented in the report from W.L. Gore contained in Attachment A.

None of the other 41 modules installed in the S. Myrtie Street Embayment during this stUdy
detected any of the PCE breakdown products or any other evidence of VOCs in the sediments.

The eight modules deployed in the Duwamish River main channel were compromised by the
transmission of water across the selective membrane as a result of hydrostatic pressure. The
hydrostatic pressure was greater in the main channel because it is much deeper than the S.
Myrtle Street Embayment as a result of dredging for ship traffic.

Two chlorinated benzenes, 1,2-dichlorobenzene and 1,4-dichlorobenzene, were also detected-
in Module #170609. These chlorinated benzenes are prevalent in sediments throughout the
river, and have been associated with outfall discharges to the Duwamish River from other sites.
Since they have not been detected in groundwater adjacent to the Duwamish River nor in the
seeps, they are not considered chemical “markers” for groundwater that has been potentally
impacted by the GWI site. '

3.3  SEEP-FACE SCREENING

3.3.1 METHODS

During low tide (-2.3 feet below Mean Sea Level (MSL)) on November 5, 1998, Terra Vac
installed 10 additional GORE-SORBER® modules horizontally in the sediments along the
eastern face of the S. Myrtle Street Embayment (Figure 3). These modules were installed to
confirm the presence and relative extent of VOCs in sediments along the seep-face in this area,
in the immediate vicinity of Seeps 8-1 and 8-13, which have been identified asdischarge points -
for PCE degradation products in groundwater. Modules installed southwest of S-1 were used to-
define the limit of porewater impact from S-1, since the nearest seep to the southwest (S-6) is

Fiprojects\Great Westem\TS Supplemental R FS\T5.2 SR] Repors\AGENCY REVIEW : .
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clean. In addition, five GORE-SORBER® modules were installed in sediments at previously
identified seep locations both within the S. Myrtle Street Embayment and along the main
Duwamish River bank. These modules were installed to confirm the absence of GWI site VOCs
in sediments at locations where previous seep sampling had not detected such compounds.  All
15 modules were retrieved 48 hours after installation and returned to W. L. Gore and Associates
in Elkton, Maryland for analysis.

3.3.2 RESULTS OF THE SEEP FACE SCREENING

Of the 10 modules installed in the eastern S. Myrtle Street Embayment seep-face, nine
contained detectable quantities of PCE or one of its degradation products. PCE and 1,1,2-
trichloroethane (a related solvent, that is not a degradation product of PCE} were detected in the
module installed at S-11, north of the S. Myrtle Street Embayment. This iocation is outside the
groundwater flow-path associated with the GW| site.

The specific mass of each compound detected during the seep-face screening is presented in
Table 2. The complete analytical results from this activity are presented in the report from W. L.
Gore contained in Attachment B.

3.4 SEEP SAMPLING

3.41 METHODS

During low tide (-2.3 feet MSL) on November 5, 1998, Terra Vac collected samples from severai
locations along the east bank of the Duwamish River and the S. Myrtle Street Embayment as
part of the annual site-wide sampling event. The goal of this event was to compare the results
of the GORE-SORBER® sampling to the more precise and accurate results from the annual
seep sampling event.

Seep samples were collected from 12 locations (Figure 4), three of which were along the
eastern edge of the S. Myrtle Street Embayment in an area characterized as a seepface. A
second set of seep samples were collected concurrent with the seep-face screening during low
tide (-2.8 feet MSL) on December 4, 1998 from Seep Locations S-1, S-2 and §-13 (Figure 4).
Seep samples were collected using wide mouth jars, which were then used to fill sample
containers specific to the analysis being performed. Once collected, samples were placed in a
cooler with ice prior to being transported to the contract laboratory for analysis. Seep-water
samples were analyzed for VOCs in accordance with EPA Method 8260b and for salinity by
Standard Method SM2520B.

3.4.2 RESULTS OF THE SEEP SAMPLING

Five of the 12 seep-water samples collected on November 5, 1998 contained detectable
quantities of PCE or its breakdown products. Seep-water discharged from S-1 contained PCE,
TCE, cis-1,2-DCE and VC. Seep-water discharged from S-2/S-8 contained PCE, TCE, cis-1,2-
DCE and trans-1,2-DCE. Seep-water discharged from S-13 contained PCE, TCE, cis-1,2-DCE
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and VC. Seep-water discharged from S-6 contained PCE. 8-6, located south of the S. Myrtle
Street Embayment, is outside the groundwater flow-path associated with the GWI site.

The specific concentratidn of each marker compound detected during the annual seep sampling
in November 1998 is presented in Table 3. The complete analytical results from this activity as
reported by the laboratory are presented in Attachment C. :

3.4.3 RESULTS OF THE SECOND SEEP SAMPLING

All three seep-water samples collected on December 4, 1998 contained detectable guantities of
PCE or its breakdown products. Seep-water discharged from S-1 contained PCE, TCE, cis-1,2-
DCE and VC. Seep-water discharged from S-2/S-8 contained PCE, TCE and cis-1,2-DCE.
Seep-water discharged from S-13 contained TCE, cis-1,2-DCE and VC. '

The specific concentration of each marker compound detected during the second seep
sampling in December 1998 is presented in Table 3. The complete analytical results from this
activity as reported by the laboratory are presented in Attachment D. s
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4.0 Conclusions

The conclusions from this study are as follows:

1.

Groundwater discharge to the Duwamish River at the S. Myrtle Street Embayment
was found to occur as seep discharges. No generalized groundwater upwelling was
measurable using chemical markers.

The seeps identified during the Rl were also identified during this investigation as
discrete seeps. Sediment porewaterin the immediate vicinity of the seeps contained
measurable concentrations of PCE and its degradation products. However, the
effect was found to be very localized.

PCE and/or its degradation products also were detected in seep-face sediments
along the eastern edge of the S. Myrtle Street Embayment. This seep face was
further delineated in a second sampling event, and found to have a moderately long
horizontal extent (as shown in Figure 3), but a very limited vertical extent.

The extent of groundwater discharge containing the chemical markers was
delineated both vertically and horizontally using both sediment porewater screening
and collection of seep grab samples. The extent was bounded to the north by Seep
S-2 and to the south by S-1. The seeps also were bounded in elevation (vertical
extent) and found to occur beiween approximately —1 and -3 feet (City of Seattle
Datum).

alatimaie > bt
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Terra Vac

Floyd & Snider Inc. GW International
Table 3
Seep Sampling Results
Sample ID S-1 S S-1 S-1
Parameter Group Sample Date 12/3/94 11/5/94 11/3/93 12/10/92
Salinity (S/cm) Salinity (SM2520B) 7.2 22 5.4 NA
Phenols {ug/L) Pentachlorophenol {(8270) NS NS NS NS
Volatiles (ug/L) | Tetrachloroethene 7.5 7.3 19 13
Trichloroethene - 34 4 7 7
cis 1,2-Dichloroethene 29 41 NA NA
total 1, 2-Dichloroethene 29 41 a7 27
Vinyl Chloride 1.5 1 ND ND
1, 1-Dichloroethene ND ND ND ND
1, 2-Dichloroethane ND ND ND ND
1, 1-Dichloroethane 23 4.1 1 ND
1, 1, 1-Trichloroethane ND ND ND ND
1, 2-Dichlorobenzene ND ND NA NA
1, 4-Dichlorobenzene : ND ND NA NA
1, 3, 5-Trimethylbenzene ND ND NA NA
1, 2, 4-Trimethylbenzene 4.1 ND. . NA NA
Methylene Chloride ND ND ND .- ND .
Styrene ND ND ND ND
Benzene ND ND ND ND -
Toluene ND ND ND ND
Ethylbenzene ND ' ND ND ND
m, p-Xylene NA . NA . NA NA
totai-Xylene ND ND ND ND

F\projectsiGreat Westem\AR DRAFT\Appendices .
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Terra Vac

Floyd & Snider Inc. GW International
Table 3
Seep Sampling Results
Sample ID $-2 5-2 S-2 S-2
Parameter Group Sample Date 12/3/94 11/5/94 11/3/93 12/10/92
Salinity {S/emy) Salinity (SM2520B) 3.1 19 2.6 NA
Phenols (ug/L) Pentachlorophenol (8270) NS NS NS NS
Volatiles (ug/L) Tetrachloroethene 520 250 160 79
Trichloroethene 440 180 200 58
cis 1,2-Dichioroethene 190 65 NA NA
iotal 1, 2-Dichloroethene 202 68.6 470 8
Vinyl Chloride ND ND ND 3
1, 1-Dichloroethene ND ND ND ND
1, 2-Dichloroethane ND ND ND 8
1, 1-Dichloroethane ND ND ND 1
1, 1, 1-Trichloroethane ND ND ND ND
1, 2-Dichlorobenzene ND ND NA NA
1, 4-Dichlorobenzene ND ND NA NA
1, 3, 5-Trimethylbenzene ND ND NA NA
1, 2, 4-Trimethylbenzene ND ND NA NA
Methylene Chloride ND ND ND ND
Styrene ND ND ND ND
Benzene ND ND ND ND
Toluene ND ND ND ND
Ethylbenzene ND ND ND ND
m, p-Xylene NA NA NA NA
total-Xylene ND ND ND ND
Fiprojects\Great WestemAR DRAFT\Appendices
\Embayment Study\Table 3 Embayment Study
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Terra Vac

Floyd & Snider Inc. GW International
Table 3
Seep Sampling Results
Sample ID S-3 S-3 S-3 8-3
Parameter Group Sample Date 12/3/94 11/5/94 11/3/93 12/10/92
Salinity {(S/cm) Salinity (SM2520B) NS 18 - NS NA
Phenols {ug/L) - |Pentachloropheno! (8270) NS NS NS NS
Volatiles (ug/L}) Tetrachioroethene NS ND NS ND
Trichloroethene NS ND NS ND
cis 1,2-Dichloroethene NS ND NS ND
total 1, 2-Dichloroethene NS ND NS NA
Vinyl Chloride NS ND NS ND
1, 1-Dichloroethene - NS ND NS ND
1, 2-Dichloroethane NS ND NS ND
1, 1-Dichloroethane NS . ND NS ND
1, 1, 1-Trichloroethane NS ND NS ND
1, 2-Dichiorobenzene NS . ND NS NA
1, 4-Dichlorobenzene NS . ND NS NA
1,3, 5-Trimethylbenzene NS . ND NS NA
1, 2, 4-Trimethylbenzene NS ND NS NA
Methylene Chloride NS ND NS ND
Styrene NS ND NS ND
Benzene NS ND NS ND
Toluene NS ND NS ND
Ethylbenzene NS ND NS ND
m, p-Xylene NS NA NS NA
" |total-Xylene NS ND NS ND
Fproj at AR DRAFT\Appendi
\Embayment StudyiTable 3 _ Embayment Study
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Terra Vac

Floyd & Snider Inc.

GW International

Table 3
Seep Sampling Results
Sample ID S-4 S-4 5-4 S-4
Parameter Group Sample Date 12/3/94 11/5/94 11/3/93 12/M10/92

Salinity (Sfcm) Salinity (SM2520B}) NS 16 NS NA
Phenaols (ug/L) Pentachloropheno! (8270) NS NS NS NS
Volatiles (ug/L) Tetrachloroethene NS ND NS ND
Trichioroethene NS ND NS ND
cis 1,2-Dichloroethene NS ND NS NA

total 1, 2-Dichloroethene NS ND NS 8
Viny| Chioride NS ND NS ND
1, 1-Dichloroethene NS ND NS ND
1, 2-Dichloroethane NS ND NS ND
1, 1-Dichloroethane NS ND NS ND
1, 1, 1-Trichloroethane NS - ND NS ND
1, 2-Dichlorobenzene NS ND NS NA
1, 4-Dichlorobenzene NS ND NS NA
1, 3, 5-Trimethylbenzene NS ND NS NA
1, 2, 4-Trimethylbenzene NS ND NS NA
Methylene Chloride NS ND NS ND
Styrene NS ND NS ND
Benzene NS ND NS ND

Toluene NS ND NS 2
Ethylbenzéne NS ND NS ND
m, p-Xylene NS ND NS NA

total-Xylene NS ND NS 1
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Terra Vac

Floyd & Snider Inc. GW International
Table 3
Seep Sampling Results
Sample ID $-5 S5 S-5 8-5
Parameter Group Sample Date 12/3/94 11/5/94 11/3/93 12/10/92
Salinity (S/cm) Salinity (SM25208B) NS 19 NS NA
Phenols {ug/L) Pentachlorophenol (8270) NS NS NS NS
Volatiles (ug/L) Tetrachloroethene NS ND NS ND
Trichloroethene NS ND NS ND
cis 1,2-Dichloroethene NS ND NS NA
fotal 1, 2-Dichloroethene ‘NS ND NS ND
Vinyl Chioride NS ND NS ND
1, 1-Dichloroethene NS ND NS ND
1, 2-Dichloroethane NS ND NS ND
1, 1-Dichlorcethane NS ND NS ND
1, 1, 1-Trichloroethane NS ND NS ND
1, 2-Dichlorobenzene NS ND NS NA,
1, 4-Dichlorobenzene NS ND NS NA
1, 3, 5-Trimethylbenzene NS ND NS NA
1, 2, 4-Trimethylbenzene NS ND NS NA
Methylene Chloride NS ND NS ND
Styrene NS ND NS ND
Benzene NS ND - NS ND
Toluene NS ND NS ND
Ethylbenzene NS ND NS ND
m, p-Xylene NS ND NS NA
total-Xylene NS ND NS ND
Embayment SUTabe S Embayment Study
AGENCY REVIEW DRAFT 10/24/00 Page 5 of 15 - Table 3



Terra Vac

Floyd & Snider Inc.

GW International

Table 3
Seep Sampling Results
Sample [D S-6 $-6 S-6 S-6
Parameter Group Sample Date 12/3/94 11/5/94 11/3/93 12/10/92

Salinity (S/em) Salinity (SM2520B) NS 19 NS NA

Phenols (ug/L) Pentachloropheno! (8270) NS NS NS NS

Volatiles (ug/L) Tetrachloroethene NS 1.3 NS NS

Trichloroethene NS ND NS NS

cis 1,2-Dichloroethene NS ND NS NS

total 1, 2-Dichloroethene NS ND NS NS

Vinyl Chloride NS ND NS NS

1, 1-Dichloroethene NS ND NS NS

1, 2-Dichloroethane NS ND NS NS

1, 1-Dichlcroethane NS ND NS NS

1, 1, 1-Trichloroethane NS ND NS NS

1, 2-Dichlorebenzene NS ND NS NS

1, 4-Dichlorobenzene NS ND NS NS

1, 3, 5-Trimethylbenzene NS ND NS NS

1, 2, 4-Trimethylbenzene NS ND NS NS

Methylene Chloride NS ND NS NS

Styrene NS ND NS NS

Benzene NS ND NS NS

Toluene NS ND NS NS

Ethylbenzene NS ND NS NS

m, p-Xylene NS ND NS NS

total-Xylene NS ND . " NS NS

F\pmjects\Great Westerm\iR DRAFTVAppendices

\Embayment Study\Tabis 3 Embayment Study
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Terra Vac

Floyd & Snider Inc. GW International
Table 3
Seep Sampling Results
Sample ID S-7 S-7 $-7 S-7__ |
Parameter Group Sample Date - 12/3/94 11/5/94 11/3/93 12/10/92

Salinity {S/cm) Salinity (SM2520B) NS ] NS © NA
Phenols (ug/L) Pentachlorophenol (8270) NS NS NS NS
Volatiles {ug/L) - |Tetrachloroethene NS ND NS NS
Trichloroethene NS ND ‘NS NS
cis 1,2-Dichloroethene NS ND NS NS
. |total 1, 2-Dichioroethene NS - ND NS NS
Vinyl Chloride NS ND - NS NS
1, 1-Dichloroethene NS ND NS NS
1, 2-Dichloroethane NS - ND NS NS
1, 1-Dichloroethane NS ND NS NS
1, 1, 1-Trichloroethane NS ND NS NS
1, 2-Dichlorobenzene NS - ND NS NS
1, 4-Dichlorobenzene NS ND . NS NS
‘(1, 8, 5-Trimethylbenzene NS ND NS NS
1, 2, 4-Trimethylbenzene NS ND NS NS
Methylene Chloride NS ND NS NS
Styrene NS ND NS NS
iBenzene NS . ND NS NS
Toluene NS ND NS NS
Ethylbenzene NS ND NS NS
m, p-Xylene ' NS ND NS NS
|total-Xylene NS ND NS NS

FAprojecis\Great Westem\aR DRAFT\Appendices ’
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Terra Vac

Floyd & Snider Inc. GW International
Table 3
Seep Sampling Results
Sample ID S5-8 S8 S-8 S-8
Parameter Group Sample Date 12/3/94 11/5/94 11/3/93 12/10/92
Salinity (8/cm) Salinity (SM2520B) NS 15 2.6 NA
Phenols (ug/L) Pentachlorophenol (8270} NS NS NS NS
Volatiles (ug/L) Tetrachloroethene NS 320 140 NS
Trichioroethene NS 160 180 NS
cis 1,2-Dichloroethene NS 59 NA NS
total 1, 2-Dichioroethene NS 62.4 470 NS
Vinyl Chloride NS ND ND NS
1, 1-Dichioroethene NS ND ND NS
1, 2-Dichloroethane NS ND ND NS
1, 1-Dichloroethane NS ND ND NS
1, 1, 1-Trichloroethane NS ND ND NS
1, 2-Dichlorobenzene NS ND MNA NS
1, 4-Dichlorobenzene NS ND NA NS
1, 3, 5-Trimethylbenzene NS ND NA NS
1, 2, 4-Trimethylbenzene NS ND NA NS
Methylene Chloride NS ND ND NS
Styrene NS ND ND NS
Benzene NS ND ND NS
Toluene NS ND ND NS
Ethylbenzene NS ND ND NS
m, p-Xylene NS ND NA NS
total-Xylene NS ND ND NS
Fprojects\Great WastemAR DRAFTVAppendices
\Embayment Stucdy\Table 3 Embayment Study
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Terra Vac

Floyd & Snider Inc. GW International
Table 3
Seep Sampling Results
Sample ID $-9 $-9 S-9 59
Parameter Group Sample Date 12/3/94 11/5/94 11/3/93 12/10/92

Salinity {Sicm) Salinity (SM2520B) NS - NS ND NA
Phenols {ug/L) Pentachlorophenoi (8270) NS NS NS - NS
Volatiles (ug/L) ‘| Tetrachioroethene NS NS NS NS
Trichloroethene NS NS NS NS
cis 1,2-Dichloroethene NS NS NS NS
total 1, 2-Dichloroethene NS NS ‘NS NS
Vinyl Chloride NS NS NS NS
1, 1-Bichicroethene NS NS NS NS
1, 2-Dichloroethane NS NS NS NS
1, 1-Dichloroethane NS NS NS NS
1, 1, 1-Trichloroethane NS NS NS NS
1, 2-Dichicrobenzene NS NS NS NS
1, 4-Dichlorobenzene NS NS NS NS
1, 3, 5-Trimethylbenzene NS NS NS NS
1, 2, 4-Trimethylbenzene NS NS NS NS
Methylene Chloride NS NS _ NS NS
Styrene NS NS NS NS
Benzene NS NS NS NS
IToluene NS NS NS NS
Ethylbenzene ' NS NS NS NS
m, p-Xylene NS NS NS NS
total-Xylene - NS NS NS NS

F\projects\Great Westem\AR DRAFTWAppendices .
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Terra Vac

Floyd & Snider Inc. GW International
Table 3
Seep Sampling Results
Sample ID $-10 S-10 S-10 S$-10
Parameter Group Sample Date 1213/94 11/5/94 11/3/93 12/10/92
Salinity (S/cm) Salinity (SM2520B) NS 4.8 1.1 NA
Phenols (ug/L) Pentachtorophenol (8270) NS NS NS NS
Volatiles (ug/L) Tetrachloroethene NS ND ND ND
Trichloroethene NS ND ND ND
cis 1,2-Dichloroethene NS ND NA NA
total 1, 2-Dichloroethene NS ND ND ND
Vinyl Chleoride NS ND ND ND
1, 1-Dichiorosthene NS ND ND ND
1, 2-Dichloroethane NS ND ND ND
1, 1-Dichloroethane NS ND ND ND
1, 1, 1-Trichloroethane NS ND ND ND
1, 2-Dichlorobenzene NS ND NA NA
1, 4-Dichlorobenzene NS ND NA NA
1, 3, 5-Trimethylbenzene NS ND NA NA
1, 2, 4-Trimethylbenzene NS ND NA NA
Methylene Chicride NS ND ND ND
Styrene NS ND ND ND
Benzene NS ND ND ND
 Toluene NS ND ND ND
Ethylbenzene NS ND ND ND
m, p-Xylene NS ND NA NA
total-Xylene NS ND ND ND
Fprojecis\Great Westem\AR DRAFT\Appendices
\Embayment Study\Table 3 Embayment Study
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Terra Vace

Floyd & Snider Inc. GW International
Table 3
Seep Sampling Results
_ Sample ID S-11 S-11 _S-11 S-11
Parameter Group Sample Date 12/3/94 11/5/94 11/3/93 12/10/92
Salinity {S/cm) Salinity (SM2520B) NS 25 4.6 NA
Phenols {ug/L) Pentachlorophenol (8270} NS NS NS NS
Volatiles (ug/L) Tetrachloroethene NS ND ND NS
: Trichloroethene : NS ND " ND NS
cis 1,2-Dichloroethene NS NP NA NS
total 1, 2-Dichloroethene NS ND ND NS
Vinyl Chioride NS ND "~ ND NS
1, 1-Dichloroethene NS ' ND ND NS
1, 2-Dichloroethane NS ND ND NS
1, 1-Dichloroethane NS ND ND NS
1, 1, 1-Trichloroethane NS ND ND NS
1, 2-Dichlorobenzene NS ND . NA NS
1, 4-Dichlorobenzene NS ND NA NS
1, 3, 5-Trimethylbenzene NS -ND NA NS
1, 2, 4-Trimethylbenzene NS ND NA NS
Methylene Chiaride NS ND ND NS
Styrene NS ND - ND NS
Benzene NS ND ND NS
Toluene NS ND ND NS
Ethylbenzene NS ND ND NS
m, p-Xylene NS ND - NA NS
total-Xylene NS ND ND NS
Fi\projects\Great WestermAR DRAFT\WAppendicas
\Embayment StudyTable 3 Embayment Study
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Terra Vac

Floyd & Snider Inc. GW international
Table 3
Seep Sampling Results
Sample ID 512 S$-12 $-12 512
Parameter Group Sample Date 12/3/94 11/5/94 11/3/93 12/10/92
Salinity (S/cm) Salinity (SM2520B) NS 19 145 NA
Phenols (ug/L) Pentachlorophenol (8270) NS NS NS NS
Volatiles (ug/L) Tefrachlorosthene NS ND ND NS
Trichloroethene NS ND ND NS
cis 1,2-Dichlorcethene NS ND NA NS
total 1, 2-Dichioroethene NS - ND ND NS
Vinyl Chloride NS ND ND NS
1, 1-Dichloroethene NS ND ND NS
1, 2-Dichloroethane NS ND NI_Z} NS
1, 1-Dichloroethane NS ND ND NS
1, 1, 1-Trichioroethane NS ND ND NS
1, 2-Dichlorobenzene NS ND NA NS
- 11, 4-Dichlorobenzene NS ND NA NS
1, 3, 5-Trimethylbenzene NS ND NA NS
1, 2, 4-Trimethylbenzene NS ND . NA NS
Methylene Chloride NS ND ND NS
Styrene NS ND ND NS
Benzene NS ND ND NS
| Toluene NS ND ND NS
Ethylbenzene NS ND ND NS
m, p-Xylene NS ND NA NS
* ltotal-Xylene NS ND ND NS
\Fé\rmeyfn‘se\rﬁr é?{".};;?if.’:‘?“ PRATTAgpeness Embayment Siudy
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Terra Vac
Floyd & Snider Inc.

GW International

Table 3

Seep Sampling Results

Sample ID S-13 $-13 $-13 S$-13
Parameter Group Sample Date 12/3/94 11/5/94 1173193 12M10/92

Salinity (S/cm) Salinity (SM25208) 6.1 NS NS NS
Phenols (ug/L) Pentachlorophenal (8270) NS NS NS NS
Volatiles (ug/L) Tetrachloroethene ND 3.8 NS NS
Trichioroethene 11 6.2 NS NS

cis 1,2-Dichlorosthene 54Q0 3300 NS NS

total 1, 2-Dichlorocethene 5472 3346 NS NS

Vinyl Chioride 1600 760 NS NS

1, 1-Dichloroethene 27 18 NS NS

1, 2-Dichloroethane ND 85 . NS NS

1, 1-Dichloroethane 62 53 . NS NS

1, 1, 1-Trichloroethane ND ND NS NS

1, 2-Dichlorobenzene ND 1.3 NS NS

1, 4-Dichlorobenzene ND ND NS NS

11,38, 5-Trimethylbenzene ND ND NS NS

1, 2, 4-Trimethyibenzene ND ND NS NS

Methylene Chloride: ND ND NS NS

Styrene ND ND NS NS

Benzene 36 28 NS NS

Toluene ND ND ‘NS NS

Ethylbenzene ND ND NS NS

m, p-Xylene ND ND NS NS

total-Xylene ND 14 NS NS

EoamentSugyraas T ependees Embayment Study
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Terra Vac

Floyd & Snider Inc. GW International
Table 3
Seep Sampling Results
Sample ID M-1 M-1 M-1 M-1
Parameter Group Sample Date 12/3/94 11/3/94 11/3/93 12/10/92
Salinity (S/cm) Salinity (SM2520B) NS NA NA NA
Phenols (ug/L} Pentachlorophenol {8270) NS ND NS NS
Volatiles (ug/L} Tetrachloroethene NS ND ND ND
Trichloroethene NS ND ND ND
cis 1,2-Dichloroethene NS ND NA NA
total 1, 2-Dichloroethene NS ND ND ND
Vinyl Chioride NS ND ND ND
1, 1-Dichloroethene NS ND ND ND
1, 2-Dichloroethans NS ND ND ND
1, 1-Dichloroethane NS ND ND ND
1, 1, 1-Trichloroethane NS ND ND ND
1, 2-Dichlorobenzene NS NA NA NA
1, 4-Dichlorobenzene - NS ND NA NA
1, 3, 5-Trimethylbenzene NS ND NA NA
1, 2, 4-Trimethylbenzene NS ND NA NA
Methylene Chloride NS ND ND ND
Styrene NS ND ND ND
Benzene NS ND ND ND
Toluene NS ND ND ND
Ethylbenzene NS ND ND ND
m, p-Xylene NS ND NA NA
total-Xylene NS ND ND ND
i
F:\projects\Great Westerm\AR DRAFT\Appendices
\Embayrment StudyTable 3 Embayment Study
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Terra Vac
Floyd & Snider Inc.

GW International

Table 3
Seep Sampling Results
Sample ID M-3 M-3 M-3 M-3
Parameter Group Sample Date 12/3/94 11/3/94 11/3/93 12/10/92

Salinity (S/cm) Salinity (SM2520B) NS NA NA NA

Phenols {ug/L) Pentachlorophenol (8270) NS ND NS NS

Volatiles (ug/l.) Tetrachloroethene NS ND ND ND
Trichloroethene NS ND ND ND
cis 1,2-Dichioroethene NS ND NA NA
total 1, 2-Dichloroethene NS ND ND ND
Vinyl Chloride NS ND ND ND
1, 1-Dichloroethene NS ND - ND ND
1, 2-Dichloroethane NS ND ND ND
1, 1-Dichloroethane NS ND ND ND
1, 1, 1-Trichioroethane NS ND ND ND
1, 2-Dichlorobenzene NS NA NA NA
1, 4-Dichlorobenzene NS ND NA NA
1, 3, 5-Trimethylbenzene NS ND NA NA
1, 2, 4-Trimethylbenzene NS ND NA NA
Methylene Chloride NS ND ND ND
Styrene NS ND ND ND
Benzene NS ND ND ND
Toluene NS ND ND ND
Ethylbenzene NS ND ND ND
m, p-Xylene NS ND NA NA
fotal-Xyiene NS ND ND ND

Notes:

NA  Not Available.

ND Not Detected.

NS  No Sample,

Embayment SuTattas o erendees Embayment Study
AGENCY REVIEW DRAFT 10/24/00 Page 15 of 15 Table 3



S. Myrtle Street
Embayment Study

Figures

AGENCY REVIEW DRAFT



PR dnpudn 00 /g

dep ealy
L @inbi4

uojbuiysepn ‘sjess 9 =
Auedwo) jediwaysn u¢>—| ﬂu@ﬁmﬂ

UI9)SOp\ Jeads) Hesl %@%OE




NMOHS SV
TS

86/%1/7L
:31va

YINYWVM L OONVIE 'd
“Y3DVNVN_103r0¥d AB_NMVHO

r
# 3unou

6200-¢¢
# 193roud

YINGVM L | TIVHALLYD d
*AB_O3NDIHY A8 O3IN9IS3O

SNOILYJ0T ONIN33¥IS
ININIQ3IS ININAVENI U¢>

NOLONIHSYM ‘31LLV3S
ANVANOD TVOINIHO NY3LSIM LVIdD

o

RE6I

1475 ‘NOUYI01 ¥IIdWVS 3809 )X

ANVANOD TWOINIHO
NYILSIM LVIEO

JWIS

SNOLYOT d335 @
ERE]

VL3N NV NOYI JTLLVAS

(@HS HINOS

'pALLIIJUOD UBS] JOU SDY S3JNJD3) PuD| JO UOIDIO| 1IDX]

193} ‘08 QYN ‘UMON UD|J 930}S UO}DBUIYSOp

@GHS 15v3

(G3HS HINON

@HS 1S3

N

3HS ANYO 1530

(%
s [ A

THESIIS/86/¥1/T1/6500-28/AL




SNOILVO0T ONIN33IS
IN3INIJIS 3IV4 d33S

NOLONIHSYM ‘“I1LLY3S
ANVANOD VOINIHO Ny3LS3IM 1V3I¥9|

VLN % NOdI F1LLVAS

ANVBY3AY 40 dOL

—_—
133IS FTUHAN °S

@XX Xy
h

(3HS HLNOS

NMOHS SV | 86/+1/Z1 ﬂ YINYVA L OONVIE 'd l
TIVOS f31¥0[ Y3IOVNYN 123roNd ‘A8 NAYHQ
¢ 6C00-2C | M3NWVM L | TVALYD d
# 3809y # 103r0Nd A8 (3NI3H A8 TIN9ISI0 "PAWIJUOD US3Q JOU SDY S8JNYD8) PuD| JO UOIIDIO| JODXJ

128} 'c8 QYN 'UMON uojd 2)i5 uojbuiysop

6661 ¥3IENIAON ‘NOILYOOT ¥38H0S 09 X
SNOILYOOT ONINdAVS INJNICIS F0V4-d33S @

ININAVENT 13341S F1L8AN °S

5

®8-5/2-5 s

; 301440 _

EREN

g-Se

SMESNIS\BE/¥1/Z1 \6£00-ZE\AL




NMCHS SV
s

¢uu._§.

SNOILYIO0T ONITdAYS Ple]Al \\\ 01s SNOILYOOT J1dAVS ¥3LvM JOVNS e
13SSNA_ ANV d33S G

, HyY31 SNOILYOOT J1dWYS 038 TTIISSN 7

ANYANOY | TVINIHD SNOILYO0T J1dWVS dI3s o
Nd31SIM 1Vid9 N i

TVIIN ONV NOYI FTLLY3S

T\

(3HS HLnoS

SHAHOM d51108 F1LLV3S

(9/H)
-

@HS 1SV3 @EHS HIHON EHS 1STM

d ; O

L1-5

NOLLY20T @ELVIONI 40 Zi-s

HIHON ¥3HIMN4 "14 06 XOMddV SI Z1-S 4335 30N \ L

{4

i






