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Limited Remedial Actlon Report - Moxee Sewer Treatment Plant Facility

EXECUTIVE SUMMARY

This report presents the findings of a site investigation and soil remediation activities completed by Maxim
Technologles, Inc. (Maxim) personnel at the Moxee Sewer Treatment Plant in Moxee, Washington. Our field
activities were conducted from May through October 1996, We performed the environmental investigation
in accordance with our agreement with Mr. Byron Adams dated July 10, 1996. The environmental
investigations and soil remediation described In this report were conducted In accordance with Washington
State Department of Ecology (Ecology} requirements. The site Investigation was followed by remediation
of the site soils.

This report Is generally organized in accordance with Ecology's Independent Remedial Action Report (IRAP)
format described In Ecology publication No. 94-18 and addresses information required under the Model
Toxics Controf Act (MTCA) Cleanup Regulations, Chapter 173-340 WAC. This report also provides additional
information regarding a preliminary groundwater investigation at the site. Finally, the report provides
conclusions and recommendations for further investigative activities at the site.

Soil and groundwater at the Moxee Sewer Treatment Plant were impacted with elevated concentrations of
petroleum hydrocarbons released from two 1000 gallon gasoline underground storage tanks (USTs). The
contamination sources were identified through soil sampling and successfully remediated. The site was
sampled by collecting soll samples beneath the two excavated USTs and from stockpiles associated with
the USTs. Groundwater will be remediated via natural attenuation processes.

Findings of the Moxee Sewer Treatment Plant Site Investigation and Remedlal Actlons are summarized
below:

. The petroleum contaminates soll associated with the two-USTs at this site were excavated and
successfully treated. Approximately thirty yards of petroleum contaminated soil were bio-remediated
on-site by the City of Moxee. The treated soll was used to backiill the excavation. Based on results
of confirmation soll sampling, no soll exceeding the MTCA Method A levels for TPH as gasoline,
benzene toluene ethylbenzene and xylenes (BTEX), and lead remains in the UST area. Therefore,
remediation of sources of contaminatlon at this site is considered to have been successiul,

. Groundwater samples were collected from four test pits excavated with a backhoe. Petroleum
contamination was present in the test pit immediately adjacent to the excavation, but not prasent
in other downgradient pits. This result Indicates that groundwater contaminatlon Is confined to the
local area of the USTs.

We offer the following recommendations for this site:

\

. in order to comply with WAC 173-340-450, a groundwater monitoring program should be instituted
for the constituents of concern.

. The City of Moxee should review Risk Based Corrective Action methods and discuss thelr
applicability at this site with Ecology.

Moxee Sewer Trealment Plant, Moxee, WA ES-1



Limited Remedjal Action Report - Moxee Sewer Treatment Plant Facility

1.0 PROJECT BACKGROUND/SITE DESCRIPTION
1.1 PROJECT BACKGROUND

The Moxee Sewer Treatment Plant (MSTP) Is located within the city fimits of Moxee Clty, in Washingtcn
{Figure 1). The site Is located In the industrial area of Moxee City. Adjolning properties surrounding the
site are also industrial In nature.

In May 1996, Northwest Petroleum Equipment (NPE) and Tri-Valley Construction (TVC) decommissioned and
removed from the site one 1000 gallon unleaded gasoline tank and one 1000 gallon regular gasoline tank.
Sage Earth Sciences, Inc. (Sage) performed site assessment services upon the removal of the tanks (Sage,
1996). The assessment revealed the presence of petroleum hydrocarbons and total lead at the site. The City
of Moxee requested Maxim to petform additional investigations to determine the extent of contamination in
soll and groundwater and remediate the site soil.

This report presents the findings of a site investigation and soll remediation activities completed by Maxim
Technologies, Inc. (Maxim) personnel at the Moxee Sewer Treatment Plant. Our field activities were
conducted from May through October 1996. We performed the environmental investigation In accordance
with our agreement with Mr. Byron Adams dated July 10, 1996. The environmental Investigations and soil
remediation described In this report were conducted in accordance with Washington State Depariment of
Ecology (Ecology) requirements (WAC 173-340, 1991). The site Investigation was followed by remediation
of the site salls.

1.1.1 . Compliance With the Model Toxics Contral Act (MTCA)

The City of Moxee seeks to satisfy MTCA method A cleanup levels for the site. To achleve petroleum
hydrocarbon concentrations at or below MTCA Method A cleanup levels, Ecology requires “source control”
or remediation of the Impacted soil at the site and evaluation of groundwater quality through a monitoring
program. Ecology has determined that these conditions may be met through an Independent Cleanup
Action but recommended an Independent Remedial Actlon Program {IRAP) under the Model Toxics Control
Act (MTCA). Ecology requlres that these actions consist of a site investigation in accordance with a
sampling and analysts plan (SAP) and groundwater Investigations in accordance with MTCA guidelines. This
Limited Remedlal Action report summarizes activities conducted In response to Ecology requlrements.

This report is generally organized in accordance with Ecology's Independent Remediat Action Report (IRAP)
format descrlbed in Ecology publication No. 94-18 (WDOE, 1994) and addresses information required under
the Model Toxics Control Act (MTCA) Cleanup Regulations, Chapter 173-340 WAC. This report also provides
additional Informatlon regarding a preliminary groundwater investigation at the site. Finally, the report
provides conclusions and recommendations for further investigative actlvities at the site.

Moxee Sewer Treatment Plant, Moxee, WA 1
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Limited Remedial Action Report - Moxee Sewer Treatment Plant Facility

1.1.2 Project Oblectives

Maxim personne! developed the following objectives for this site Investigation and remediation:

(1) Determine the extent of petroleum and total lead contamination in soil and groundwater at the site.
(2) Evaluate groundwater cjuality.
(3) Remedlate the site soil

1.2 SITE DESCRIPTION

The MSTP site occuples 3.69 acres. The facllity s owned and operated by the City of Moxee. The site is
occupled by a sewer/wastewater treatment plant which conslsts of a building, aeration lagoon and sludge
dewatering cells. A maintenance shop and laboratory are also located on the property. A layout of the
MSTP is presented in Figure 2. The area surrounding the site is primarily industrial, rural residential, and
agricultural. Postma Road is located Immediately north of the site. Moxee Drain lies Immedtately north of,
and parallel to, Postma Road. The Simplot Soll Bullders Plant lles east of the site. The Burlington Northern
railroad tracks and Highway 24 lie south of the site. Beaudry Road Is west of the site. '

1.2.1 Site Location

The MSTP is located at 7520 Postma road, Moxee Gity Washington, at the Intersection of Highway 24 and
Postma Road. The site is ocated in the northeast quarter of the northeast quarter of Section 2, Township
12 North, Range 19 East in Yakima County, Washington (Figure 1). Site latitude is 42 degrees 33 minutes
45 seconds north and site longitude Is 120 degrees 23 minutes 55 seconds west.

1.2.2 Geology and Topography

The City of Moxee is located In the western part of the Columbia Basin within the Yakima Fold Belt which
is a geries of antlclinal ridges and synciinal valleys in the western and central pafts of the Basin. Structural
trends are predominantly east-west. Two predominant anticlines, Umtanum and Yakima ridges, extend
across the entire fold belt. Most of the anticlinal ridges are assoclated with faults. Although the faults are
rarely exposed, nearly all the steep forelimbs of the asymmeirical anticlines are faulted.

Topography at the site Is generally flat. Elevation at the site Is approximately 1030 feet above mean sea
level (USGS, 1985 Topo). The site is underlaln by the Yakima Gravels, which In turn, overly the Ellensburg
Formation. The Yakima Gravels are a locally derived open framework alluvial and colluvial deposits and
range In thickness between 0 and 100 ft. The gravels are a laterally dlscontinuous stratum common on
basin margins and uplifted ridges (Reldel and others, 1994).

Moxee Sewer Treatment Plant, Moxee, WA 3
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Limited Remedial Action Report - Moxee Sewer Treatment Plant Facilily

.23 Sail
The predominant soll type at the site Is classiffed as Naches Loam by the United States Department of
Agriculture. This soil formed in old aliuvium on stream terraces and in valleys (USDA, 1985). The top three
feet of material at the site consists of medium brown, clayey silt. A blue-green silty clay underlies this soil
unit and extends to approximately 6.5 feet. These soils are underlain by basalt gravels (Sage, 1996).

1.2.4 Surface Water and Groundwater

The nearest surface water to the site Is the southeasterly flowing Yakima River which is located
approximately 1.8 miles west of the site. Groundwater occurs at depths of 6 feet below ground surface and
generally flows toward the west/southwest.

Moxee Sewer Treatment Plant, Moxee, WA 5



Limited Remedial Action Report - Moxee Sewer Treatment Plant Facility

2.0 PREVIOUS INVESTIGATIONS/RELEASE INFORMATION
2.1 PREVIOUS INVESTIGATIONS

Previous environmental investigations (Sage, 1996) determined that petroleumn hydrocarbon contamination
at concentrations of 60 to 720 milligram per kilogram (mg/kg or ppm) were measured in soil samples
collected at the site. Laboratory analyses results show that groundwater contamination Including gasoline,
benzene, toluene, ethylbenzene, xylenes (BTEX) and lead was also present.

[n summary, the Independent Cleanup/Limited Remedial Action of MSTP site was prompted by the discovery
of the following adverse environmental conditlons:

(1) The presence of petroleum Rydracarbon contaminstion in soil associated with USTs at the site.

Petroleum hydrocarbons as gasoline at concentrations above Washington MTCA Method A cleanup
levels was found during the UST Closure Site Assessment in May 1996 (Sage, 1996). Additionally,
low but detectable concentrations of BTEX and total lead were also detected In soll samples.

2) The presence of contamination in groundwater underlying the USTs at the site.

Petroleum hydracarbon as gasoline and BTEX and total lead above Washington MTCA Method A
cleanup levels was found in groundwater undetlying the USTs.

2.2 CONTAMINANTS OF CONCERN

Contaminants of concern (COCs) suspeéted to be found due to current or past practices on-site are
gasolline-range, volatile organic compounds Including benzene, toluene, ethylbenzene, and xylenes (BTEX)
hydrocarbons, and lead. These COCs were selected to investigate the potential contamination from the two
gasoline USTs located on the site. Laboratory results of soil samples analyzed for these constituents of
concern indicated that TPH as gasollne, BTEX and lead were detected at measurable concentrations in site
soil and groundwater (Sage, 1996).

Moxee Sewer Treatment Plant, Moxee, WA ‘ 6



Limited Remedial Action Report - Moxee Sewer Treatment Plant Facility

3.0 SELECTION OF CLEANUP STANDARDS

Cleanup standards for the MSTP are defined in this section in terms of hazardous substance concentrations
that protect human health and the environment. Selected constituents for analysis are TPH as gasoline,
BTEX and total lead. These analytes were selected as constituents of concern (COCs) based on the resuits
of previous Investigations at the site (Section 2.1 of this report). Cleanup levels for COCs in soll are based
on MTCA A cleanup levels [WAC 173-340-740-(2), 1991]. Cleanup levels for COCs in groundwater are based
on U.S EPA drinking water standards and MTCA Method A cleanup levels [WAC 173-340-720-(2), 1991,
WDOE, 1992]. These standards are designed to be protective of human health and the environment and
are listed in Table 1. Points of compliance are located at the property boundarles.

TABLE 1
SELECTED ANALYTES AND CLEANUP STANDARDS
MOXEE SEWER TREATMENT PLANT (MSTP)

Cleanup Standard (MTCA Method A)
Analyte
Soil mg/kg (ppm) Groundwater ug/L (ppb)
TPH-Gascline 100.0 1000.0
Benzene 0.5 5.0
Toluene 40.0 40.0
Ethylbenzene 20.0 30.0
Xylenes 20.0 20.0
Lead 250.0 5.0

#9/L{ppb) = micrograms per Liter/parts per billion
mg/kg(ppm) = milligram per kltogram/parts per million

Moxee Sewer Treatment Plant, Moxee, WA 7



Limited Remedial Action Report - Moxee Sewer Treatment Plant Facility

4.0 SOIL INVESTIGATION AND RESULTS

~

This section describes the methods and procedures used to conduct the MSTP soll investigation and
remediation. To achieve objectives listed In Section 1.1.2 of this report, Maxim followed Sage Earth
Sciences’ recommendations to sample the soil and address groundwater contamination. Soll remediation
was Implemented dlrectly by the client, the City of Moxee.

41 NMETHODS OF SAMPLING AND ANALYSIS

The excavated area associated with the USTs was left open after removal of the USTs in May 1996, pending
receipt of laboratory analysis results. Since laboratory analysis results Indicated soil and groundwater
contamination, Sage Earth Sciences report recommended additional soil and groundwater Investigations.
In July 1886, Maxim personnel directed the collection of an additional soil sample from the wall of the
excavation at northwest corner. The soll sample was shipped to Maxim’s Billings, Montana laboratory for
TPH-gasoline analysis In accordance with Sage’s recommendations.

4.1.1  Soll Sampling and Analysls

Soil sample locatlons were selected to delineate the lateral and vertical extent of TPH-gasoline in the vadose
zone, to the west and northwest side of the excavation. In July 1996, the excavation in the northwest corner
was extended approximately 4 feet to the west-northwest using a backhoe. The excavated soil was added
to the existing stockpiles located south of the excavation. Two soil sample were then collected, one from

~ the west wall, and the other from the northwest wall. Both samples were collected at 4 feet below ground
surface as recommended by Sage Earth Sclence report {(May 1986). Figure 3 deplcts the location of the
soil samples collected and the outline of the expanded excavation. The two samples were then composited
and shipped to Maxim’s laboratory for TPH-gasoline analysis. Laboratory analysis results reported TPH-
gasoline concentrations of 1.2 mg/kg, well below MTCA Method A cleanup levels of 100 mg/kg. The
stockpile at the site was not re-sampled.

4.2 SUMMARY OF SOIL INVESTIGATION

Summary of results from the May,1996 Site Closure Assessment by Sage Earth Sciences (Sage, 1996) and
the July 1996 investigation by Maxim are presented in this section. Results of laboratory analysis of soll
samples collected in July 1996 are shown on Figure 3 and included in Appendix A. As the resuits of the
analyses Indicate, all gasoline contaminated soil has been successfully removed from the excavation. The
excavated soll is stockpiled ad]acent to the excavation.

Moxee Sewer Treatment Plant, Moxece, WA 8
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5.0 EVALUATION OF REMEDIAL ACTION OPTIONS

Upon recelpt of laboratory analytical results from the May and July 1996 soli sampling, remedial action on
the stockplled soil was necessary. Maxim personnel evaluated remediation alternatives consistent with MTCA
criteria {(WAC 173-340-360(4)(a)) which Include the following: :

Overall protectiveness of human health and the environment:
Long term effactiveness;

Short term effectiveness;

Permanent reduction of toxicity, mobility and volume;

Abllity to implement;

Cleanup costs; and,

Community concerns.

NS e s N

These criterla, along with the existing and proposed site use, were considered during evaluation of
remediation alternatives. Alternatives evaluated by Maxim personnel included the following:

1. Off-site disposal {landfill); and,
2. Salid phase, in-sitt blo-remeadiation.

The treatment methods Involving bio-remediation were considered more feasible by the Moxee City Council
representatives then off-site disposal. Since the in-situ alternative methads met the project timetable, the
method of in-situ bio-remedlation was chosen by the City of Moxee.

Moxee Sewer Trealment Plant, Moxee, WA 10
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6.0 SOIL REMEDIATION ACTIVITIES AND RESULTS

The petroleum contaminated solls (PCS) stockplled immedlately adjacent to the excavation were the only
solls targeted for remediation. The gasoline contaminated soil was successfully bio-remediated.
Confirmational soll sampling resuits Indicated that TPH-gasoline concentrations were below methad
detection limits (ND). :

This section summarizes the Gity of Moxee's soll remediation activities conducted between July and
October, 1996. An outtine of the excavated area Is presented in Figure 3. Laboratory analysis results of
confirmational soil and stockpile samples are presented in Table 2 and laboratory sheets in Appendix A.
Powell Christensen’s blo-remediation protocal for the City of Moxee and product specifications are presented
in Appendix C.

TABLE 2
Confirmational Soil Samples - City of Moxee Sewer Treatment Plant
Verifleation Gasollne mp/kg Benzano Toluane Ethyl-Benzane Xylanes Laad
8ample Numher [TPH-G) mgfkp mgikg mglkg mglkg mylky Dats
#1 nd nd nd nd nd 10 10/17/96
#2 nd nd nd nd nd 6 10/17/96
#3 nd nd nd nd nd 7 10/17/96
# 3 duplicate nd nd nd nd nd 8 10/17/96
Detection Limlts 10 0.05 0.05 0.05 0.05 B

6.1 SOIL REMEDIATION ACTIVITIES

Soll remediation activities were undertaken by the City of Moxee. These activities summarized in this section
were described to us by Byron Adams (personal communication.) ’

In July 1998, the excavation was lined with 6 mill black plastic in order to create a bartier between the PCS
and the and underlying clean soll. Stockplled PCS from the south side of the excavation was then returned
to the excavation and placed on the black plastic liner. The City of Moxes purchased directly from Powell
Christensen Inc., a microbe distributer, five galton buckets of "0l Sponge" mictobes. The microbes were
mixed in with the PCS in the excavation. The mixture was sprayed with a hose and covered with the & mill
black plastic. PCS contaminated soll was completely "encased® in plastic to avold- contact with the clean
underlying soll and the atmosphere. Photographs showing the lining of the excavation are presented In
Appendix B.

6.2 SOIL REMEDIATION RESULTS

The PCS was successfully blo-remediated. On October 16 1996, Maxim personnel collected three
verification soll samples from the soll in the excavatlon to determine if bio-remedial actions at the site were
successful, Laboratory analysis results reported the concentrations of gasoline and BTEX were below
detection limits (ND) in verification samples (Table 2). Total lead concentrations ranged between 6 and 10
mg/kg, well below MTCA Method A cleanup levels of 250 mg/kg.

Moxee Sewer Treatment Plant, Moxes, WA 11'
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7.0 GROUNDWATER INVESTIGATION

Maxim directed the excavation of four groundwater test pits at MSTP on August 16, 1996. The test pits
were excavated in response to groundwater contamination reported from the excavatlon during UST removal
activities conducted in May 1996 by Sage Earth Sclences {Sage 1996). Gasoline contamination at
concentrations of 270,000 micrograms per liter (urg/Liter or ppb), benzene contaminatlon at 620 ppb, toluene
contamination at 15,000 ppb, ethylbenzene contamination at 3,800 ppb, xylenes contamination at 32,000
ppb and lead contamination at 680 ppb were measured a groundwater sample collected from the base of
the USTs excavation. Location of the groundwater sample collected in May 1996 is shown on Figure 6.
Specific locations of the test pits were based on the physical constraints of the site and the backhoe. The
test pits were excavated to provide preliminary Information necessary to evaluate groundwater quality and
approximate grocundwater flow direction.

7.1 TEST PIT EXCAVATION

The four test pits were located so that one test pit (TP-1) was located hydraulically up-gradient and three
(TP-2, TP-3, TP-4) were located hydraulically down- or cross-gradient from the excavation. The test pits were
excavated to approximately 8 ft below ground surface. Groundwater was encountered between 6 ft and 8
ft betow ground surface. The water in the test-plts was then sampled and the test pits were back filled.

7.2 SAMPLE COLLECTION AND ANALYSIS

Groundwater samples were collected using 4 oz glass jars. Glass Jars were used instead of disposable
hailers because the test pit excavation perimeter was not large enough to accommodate dlsposéble balilers.
The water samples were transferred to 40 milliliter vials. The samples were placed in an Ice-filted cooler and
shipped to a laboratory for analysis.

Maxim’s Blllings analytical laboratory analyzed the groundwater samples collected in August 1996. Samples
collected from all four test pits were analyzed for gasoline by EPA Method GRO/8015, BTEX by EPA

Method 602 and lead by EPA Method 6010 . A travel blank was provided to the analytical laboratory for the
purpose of quality assurance/quality contral (QA/QC).

7.3 RESULTS OF GROUNDWATER INVESTIGATION

7.3.1 Results of Test Pits Investigation

The four test pits excavated for groundwater sample collection encountered a relatively impermeable unit
from the surface to approximately 6.0 ft below ground surface. This unit consisted of "fat" plastic dark
organic rich clay. A strong "organic” odor was associated with the clay. This unit was underfain by silty and
sandy gravels, approximately 60%-70% sands 20%-30% gravels, pebbles and some cobbles. Grotindwater
was intercepted between 6 ft and 8 ft below ground surface during August 1996. Gasoline odor was noted

Moxee Sewer Treatment Plant, Moxee, WA 12
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In groundwater samples collected from test pit TP-3. Test pit locations and analysis results are presented
in Figure 4. Laboratory analysis sheets for the groundwater samples are contained in Appendix D.

Groundwater flow direction was estimated to be towards the Yakima River, southwest of the site. According
to Mr. Byron Adams (personal communication) the groundwater flow in thls area is not influenced by
irrigation waters,

7.3.2 Results of Groundwater Quality Investigation
Groundwater quality analysis results for the two sampling events conducted at the MSTP are summarized
in Table 3. Laboratory analysis sheets for the water samples are contained in Appendix D.

Elevated concentrations_of gasoline, benzene, ethylbenzene, and xylenes were found in water samples
collected TP-3 in August 1996. TP-3 was located 7 feet south-west of the excavation. The concentrations
measured in TP-3 were significantly lower than concentrations measured in the excavation in May 1996. A
compatison of the May and August contamination is presented in Table 3. Groundwater sample analysis
from the remaining test pits shows concentrations below cleanup levels or detection limits (ND) for all
analyzed constituents. The presence of gasoline and BTEX contamination in TP-3 and their absence from
the other test pits suggests the release from the USTs was confined to the excavation and did naot migrate
and contaminate’a large area.

TABLE 3
MOXEE SEWER TREATMENT PLANT
Concentrations of Petroleum Hydrocarbons and Lead in Groundwater
Gasoline Benzens Toluene Ethyl-bsnzena Total Xylenas Total Lead Date
L ipph) KL {pph} #riL (pph) £rlL (ppb) £giL {pphl il {pph)
Location EPA GRD/B015 EPA 602 EPA 602 EPA 602 - EPA 802 EPA 6010
TP-1 300 <1 <1 <1 <3 <0.06 8/21/96
TP-2 300 <1 <1 <1 <3 <0.06 8/21/96
TP-3 12,000 280 <17 970 3,800 <0.06 8/21/98
TP-4 <0.2 <1 <1 <1 <3 <0.06 8/21/96
EXCAVATION 270,000 620 15,000 3,800 32,000 680 5/21/96
MTCA MTCA MTCA MTCA MTCA MTCA
Method A Method A Method A Method A Method A Method A
cleanup levsls | cleanup levels| cleanup levels | cleanup levels cleanup levels |cleanup levels
1000 ppb 5 ppb 40 ppb 30 ppb 20 ppb 5 ppb

Moxee Sewer Treatment Plant, Moxee, WA
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;f 3"730 A T: 15,000 ppb
X 28 PP E: 3800 ppb
: 3,800 ppb X: 32,000 ppb
LEAD: ND LEAD: 680 ppb TP-1 (G.W @ 6')
TPH-G: 12,000 ppb _TPH-G: 270,000 ppb 8/96
[ ¥ ) BTEX: ND
\ Y - LEAD: ND
[ y TPH.G: 300 ppb
8/98 . 8/96
BTEX: ND BTEX: ND
LEAD: ND LEAD: ND
TPH-G: ND TPH-G: 300 ppb
EXPLANATION
O Test Pit (TP} G.W)
) ) , ) . LEAD: Total lead concentrations {ppb) in groundwater (G.
210 10 0 10 40 TPH-G: Gasoline concentrations (ppb) in groundwater (G.W)
E-——!—.I B: Benzene concentrations (ppb) in groundwater (G.W)
T: Toluene concentrations (ppb) in groundwater (G.W)
; E: Ethylbenzene concentratlons (ppb) in groundwater {G.W)
Approximate Graphic Scale (In Feet) X: Xylenes concentrations (ppb} in groundwater (G.W)

] FIGURE 4 GROUNDWATER INVESTIGATION MAP AND SAMPLE

TECHNOLOGIES INC




Limited Remedial Action Report - Moxee Sewer Treatment Plant Facillty

8.0 DISCUSSION AND CONCLUSIONS

Petroleum hydrocarbon contamination sources above groundwater assoclated with a release from former
gasoline USTs at the site were successfully removed. The City of Moxee succassfully blo-remediated the
contaminated soil on-she ,

Petroleum hydrocarbon contamination was measured In a groundwater sample collected at the base of the
excavation and confirmed by a sample collected from a possible down-gradient test pit (TP-3), 7 ft south-
west of the excavation. The groundwater contamination appears to be localized in the excavation area and
has not spread laterally or downgradient. The comparison between the contamination measured in
groundwater in May 1995, with the contamination measured in TP-3 in July 1996 suggests that contaminant
concentrations in July 1996 are significantly lower than the contamination measured In May 1996. This
suggests that “source control" may have contributed to the decline in groundwater contamination.

The relatively Impervious clay underlying the site and the apparently small release from the USTs have
restricted the lateral extent of groundwater contamination. Because there are no groundwater rmonitoring
wells at the site, the true lateral and vertical extent are not known at the present time. Since "source
control" activities have been successful, we expect the groundwater will continue to remediate naturaily over
time.

Moxee Sewer Treatment Plant, Moxee, WA 15
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Limited Remedial Action Report - Moxee Sewer Treatment Plant Facility

9.0 RECOMMENDATIONS

Petroleum hydrocarbon contamlnated soil associated with gasoline USTs at the slte was identified, removed,
and successfully bio-remediated on-site by City of Moxee personnet. Because of these activities, potential
sources of groundwater contamination appear to have been successfully removed from the site. Based on
these findings and concluslons, we provide the following recommendations for future activities and
conslderations at the site:

. In accordance with WAC 173-340-450, three groundwater monitoring wells and a quarterly
groundwater monitoring program are required to characterize the groundwater at the site.
Additionally, a well survey will be necessary to determine the hydraullc gradient.

. We recommend that groundwater sampling rounds include laboratory analysis for petrofeum
hydrocarbons, BTEX and total lead, so that all contaminants of concern will be addressed.

-. We recommend the City of Moxee review Risk Base Corrective Actions (RBCA) implemented at
other states and discuss with WDOE regulators whether RBCA may be applicable to this site. At the
present time the State of Washington is reviewing RBCA for petroleum hydrocarbon contaminated
sites. If RBCA is not applicable to this site then all MTCA cleanup actions will need to be
implemented as detailed above. RBCA assessment information is contained in Appendix E.

Moxee Sewer Treatment Plant, Moxee, WA ' 18



Limited Remed/al Action Report - Moxee Sewer Treatment Plant Facility

10.0 LIMITATIONS

The portion of the work performed by Maxim Technologiles, Inc. was performed inaccordance with generally
accepted practices of other consultants undertaking similar studies. Maxim observed a degree of care and
skill generally exercised by other consuitants under simitar circumstances and conditions. Maxim
Technalogies, Inc. takes no responsibility for the portions of work described in this document which were
performed by others. Maxim’s findings and conclusions must not considered as scientific certainties, but
as opinions based on our professional judgement concerning the significance of the data gathered during
the course of monitoring. Other than this, no warranty is implied or intended.

Prepared and submitted by: Reviewed by:

Bl Vot i B Bk
Sorcho! Juimon

Rachel Tauman Bill Bucher
Yakima Office Manager Senior Engineer

Moxee Sewer Treatment Plant, Moxee, WA 17



Limited Remedlal Action Report - Moxee Sewer Treatment Plant Facility
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| Maxim
) 600 Scouth 2bth Street
7 PO Box 30618
l Billings, MT 59107 TECHNICAL REPORT
(406) 248-9161
FAX {406} 248-9282

REPORT TO: ATTN: RACHEL TAUMAN DATE: July 18, 1996

' MAXIM TECHNOLOGIES, INC. JOB NUMBER: 95-932
201 EAST D. STREET SHEET: 1 of 2

YAKIMA WA 98901 INVOICENO.: 035374

REPORT OF: Soil Analysis - Moxee Sewer Treatment Plant - Platinum #5609601750.99

SAMPLE IDENTIFICATION:

On July 12, 1996, this soil sample (laboratory number 176396) was received in our laboratory for analysis. Tests
were conducted in accordance with SW-846 "Test Methods for Evaluating Solid Wasie",3rd Edition, updates I,
II, IIA, 1IB and State of Washington method WIPH-G and EPA 1993 Draft Methods entitled, "Gasoline Range

Organics”.
' ) The condition of the sample upon receipt at the laboratory is ntoed on the attached sampe receipt checklist.
; Chain of custody documentation is enclosed. Chromatograms are attached for your reference.

The test results are shown on the following page.

A < sign indicates the value reported was the practical quantitation limit for this sample using the method
described. Concentrations of analyte, if present, below this were not quantifiable.

Reviewed by )*

Attachments: Sample Receipt Checklist
Chain of Custody
f Chromatograms

caf

As a mutual protaction to ciients, the public and ourselves, ali reports are submitted as the confidential property of our clients and authorization
for publication of statements, aoncluslons or extracts from or ragarding our raports is reserved pending our written approval, Test rasuits apply
spocifioally to the samples tested only. The entire report shall not be reproduced, excapt in full, without the written approval of the laboratory,
Samples will be disposed of after testing s completed untess other arrangements ars agreed to in writing.




Client Name: MAXIM - Yakima
Project No,: 95-932
Laboratory No.: 176396

Sample Hame: HW WALL WEST WALL
Sample Date: 07/10/94
Collected by: RACHEL TAUMAN
Time Sampled: 1030

Sample Type:  $SOIL

Page 2

MEASURED METHOD DATE
PARAMETER VALUE NUMBER ANALYZED
TOTAL PURGEABLE HYDROCARBONS (SOIL)
Data File Number-TPH Purgeable rai84
Total Purgeable Hydrocarbons as rec'd 1.2 ma/kg WTPH-GI5 07/16/96
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TICHNOLOGITES INC

[

SAMPLE RECEIPT CHECKLIST

\Jm Wima

Date/Time Recelved /I (

12’% Iz

Client Name
- Motee oo Liorbnert Pk i
Project OKQO o (0 MQM’ eceived by
Laboratory number(s) ‘ /l (ﬂ% q Carrier name
Checklist completed %d’( ﬂ
by: 6? /) llUQ(a Sample Type
Initials Date
V YES N
1. Shipping contaiuer in good condition? L _ 16.  All samples rec’d within holding time? .
. g Preservation, _
2, Custody seals present on shipping / 17. pH check performed by:
container? L~ _— N{)r
: / 18. Metals bottle(s) pH <27 ML
3, Condition; Intact _L~" Broken
/ 19.. Nutrient bottle(s) pH <2? I
4, Chain of custody present? & __
20. Cyanide bottle(s) pH >127 I R
5. Chain of custody signed when /
relinquished and received? =
21, Sulfide bottle(s) pH >97 N
6. Chain of custody agrees with / ' _
sample labels? =~ 22. Oil & grease bottle(s) pH <2? I
7. _Custody seals on sample bottles? — _(/ 23. TOC bottle(s) pH <2? O
8. Condition: Intact Broken 24. DRO/418.1 bottle(s) pH <27 .
9. Samples in proper container/bottle? / - 25. Phen_o]ics bottle(s) pH <2? S
10. Samples intact? L/ — 26. Volatiles (VOA) pH <27 .
(VOA pH checked by analyst) -
11. Sufficient sample volume for
indicated test? —_ 27.  Client contacted? -
12 VOA vials have zero headspace? E\ )lA'_ 28. Person contacted
13.  Trip Blank received? __U { i 29. Date contacted
14, @’romn Blue Ice present
l in shw ‘{'czxcfmer? (circle one) —_ 30. Contacted by
ft
Qzafe{pl_ 31.  Regarding?

15.

Contamer temperature 1.

3.

Note: Samples may be affected when not transported at the temperature recommended by the EPA for the test you' ve selected,
Please contact the lab if you have concerns about the temperature of your samples.

COMMENTS:
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TRANSGLOBAL ENVIRONMENTAL GEOSCIENCES NORTHWEST, INC.

7110 38th Drive SE
Lacey, Washington 98503

Mobile Environmental LEaboratories Telephone: 360-459-4670
Environmental Sampling Services Fax: 360-459-3432

October 22, 1996

C ONFIRMATIO VL
Rach_el Tauman . _ |
ro B o SOIL SAMPLING OF
Yakima, WA 98907 _
BIOREMEDIATE D SToKPILE

Dear Ms. Tauman:

Please find enclosed the data report for off-site analyses of soil samples conducted on
October 17, 1996, for the Moxee Sewer Treatment Plant Project, Project No. 1750.08, in
Yakima, Washington. The scil samples were analyzed for Gasoline by WTPH-G and BTEX
by EPA Method 8020, and Heavy Metals by the EPA 7000 Series Method.

The results of the analyses are summarized in the attached tables. All soil values are
reported on a dry weight basis. Applicable detection limits and QA/QC data are included.
An invoice for this work is also enclosed.

TEG Northwest appreciates the opportunity to have provided analytical services to
Maxim Technologies for this project. It was a pleasure working with you, and we are looking
forward to the next opportunity to work together. '

Sincerely,

It ol B fowopeac.

Michael A. Korosec

President



TRANSGLOBAL ENVIRONMENTAL GEOSCIENCES NORTHWEST INC.

Page 1

MOXEE SEWER TREATMENT PLANT PROJECT

Yakima, Washington

MAXIM Technologies, Inc.

Project No: 1750.08

Gasoline (WTPH-G) & BTEX (EPA 8020) Analyses for Soils

Sample Date Benzene  Toluene  Eth Benz Xylene Gasoline Recovery
Number Analyzed mg/kg mg/kg mg/kg mg/kg mg/kg (%)
Meth, Blank 10/17/96 nd nd nd nd nd 100
Stockpile #1 10/17/96 nd nd nd nd nd 110
Stockpile #2 10/17/96 " nd nd nd nd nd 113
Stockpile #3 10/17/96 nd nd nd nd nd 101
Stockpile #3 Dup  10/17/96 nd nd nd nd nd 113
Detection Limits 0.05 0.05 0.05 0.05 10

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interferences prevent determination.



TRANSGLOBAL ENVIRONMENTAL GEOSCIENCES NORTHWEST INC.

Page 2

MOXEE SEWER TREATMENT PLANT PROJECT

Yakima, Washington

MAZXIM Technologies, Inc.

Project No: 2750.08

Heavy Metals in Soil by EPA-7000 Series

EPA-Method # 7420
Sample Date Pb
Number mg/kg
Meth. Blank 10/17/96 nd
Stockpile #1 10/17/96 10
Stockpile #2 10/17/96 6
Stockpile #3 10/17/96 7
Stockpile #3 Dup 10/17/96 6
Method Detection Limit 5




QA/QC FOR ANALYTICAL METHODS

GENERAL

The TEG Northwest Laboratory quality assurance and quality control (QA/QC) procedures
are conducted following the guidelines and objectives which meet or exceed certification/-
accreditation requirements of California DOHS, Washington DOE, and Oregon DEQ. The Quality
Control Program is a consistent set of procedures which assures data quality through the use of
appropriate blanks, replicate analyses, surrogate spikes, and matrix spikes, and with the use of
reference standards that meet or exceed EPA standards.

When analyses are taking place on-site with the mobile lab, the need for Field Blanks or

Travel/Trip Blanks is eliminated. If there is going to be a delay before sample preparation for
analysis, the sample is stored at 4° C.

ANALYTICAL METHODS

TEG Northwest Labs use analytical methodologies which are in conformity with U. S.
Environmental Protection Agency (EPA), Washington DOE, and Oregon DEQ methodologies.
When necessary and appropriate due to the nature or composition of the sample, TEG may use
variations of the methods which are consistent with recognized standards or variations used by the
industry and government laboratories.

TPH-Gasoline, TPH-Diesel
(Gasoline and/or Diesel, Modified EPA 8015, WTPH-G and WTPH-D)

A blank and a calibration standard are run at the beginning of the day. The standard must
be within 15% of the continuing calibration curve value. The standard is rerun at the end of the
day. All samples are prepared with a surrogate spike, and the recovery must be between 65% and
135%. A duplicate sample is run at a rate of 1 per 10 samples (or a matrix spike sample is
prepared and analyzed). At least 1 method blank is run per 10 samples analyzed.



Purgeable Volatile Aromatics
(BTEX, EPA 602/8020)

A blank and a calibration standard are run at the beginning of the day. The standard must
be within 15% of the continuing calibration curve value. The standard is rerun at the end of the
day if more than 10 samples have been run. All samples are prepared with a surrogate spike, and
the recovery must be between 65% and 135%. At least 1 method blank is run per day.
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APPENDIX B

LINING OF EXCAVATION PHOTOGRAPHS {JULY 1996)



July 1996 - Excavation prior to plastic lining July 1996 - Excavation after lining with 6 mill black lining

July 1996 - Excavation area with plastic lining and PCS contaminated sail
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- BIO-REMEDIATION PROTOCOLS AND PRODUCT SPECIFICATION. -
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POWELL-CHRISTENSEN INC.
dba Bissel Distributing Co.
2627 East 1680 South
Spanish Fork, Utah 84660

Rachel Tauman

Maxim Technologies

Yaokima, Washinpion
509-577-8592 Iax 509-577-8520

September 3, 1996
Rachael:

The follvwing is the cover letter and bioremediation protocol yon tequested For Moxee Chty,
The information included contains specifics about:

The type of bioremediation 1o be milized

The type of migroorganisms to be used

How the wicreorganisms work

Approximale time period for remediation of the site
Sieps needed to assure rapid remediation of the site

LR BN B BN

As you are fully aware, the technologies to be used are specylntive. We cantiof fully guarantee
that the site will be Hully romediated within the tme frame allotted, Fvery site has difTerant
cnvironmental and geologival characieristics. These differcnt characieristics make it difficult 1o
predict exactly what will happen. I care is taken {o carciully follow the steps we have outlined,
the microorganisms, hoth indigenous and those supplied by Rissel Dhstributing, will be utitized
most effectively.

If you have any fluther questions please conlact me at 801-794-1407. Our fax machine is
currently linked 10 801-794-1407 as well. 1 ook forward (o working with you in the [iure,

Sincerely,

E~"Bramdon 7. Christenscn
Favironmental Consullant/Sales Manager

=31
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POWELL-CHRISTENSEN INC.
aba Blssel Distributing Co.
2627 East. 1680 South
Spanish Fork, Utah 84660

To whotn it may concarn:

The following information concerns & remediation project for Moxes City, The 1echnical
intormation for this defailed recommendation has been supplied by the manutacturer of the
products we recommend for this project.

Product 1o be used

The produet we recommend 1o use in order 1o enhance romediation of the sitc is "Oil Sponge.”
01l Sponge” is a combination of agriculiure by-products inoculated with all the necessary
mpredicns 1o enhance biodegradation of hydrocarbons.

Desetiption of Products

"OIl. SPONGE"

"0il Sponge" microbes are faculiative saprophytic anaerobes and achicve the hioconversion of
petroleum hydrocarbons through both catabolic and metaboliv enzyme digesiion, nnder both
aerobic and anaerobic conditions,

Honw it works

"OI1L SPONGE" MICROBES (L YPL R-5)

The microbes remain in a dormant state in the "0il Sponge” wntil activated by hydrocarbons.
Once activated, the microbes will begin the task of looking for food (1., hydrocarbons.) The
activated mivrobes will eroute an eMuent which consists of ensymies and more bacteria which
help in the elimination of most petroleun fractions inctuding RTEXVOC's and semi-volatile
compotinds.

"ONl Sponge” is simply applied by blending the dry absorbent with the contaninated soil as
cffcetively amd efficiently us possible. One the hydrocarbon contasts the "Oil Sponge” it is
completely encapsulated (up o the saturation point) and cannot he extracted by natural occurring
contact with water. This extraordinaty characteristic scparates "Qil Sponge” from other sorbents
and allows the cxeeplional bacterial remediation o ocewr

o k2
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Dawration of the iation project

Remediation of site in Moxee Clty should ba complete within four 1o six months if all steps we
have outlincd arc followed strictly, But, we cannot fully guarantco that the site will be fully
remedinted within this time frame. Fvery site bas differont envirommental and geological
characieristics. "These differem characteristics make it difficult to predict exactly what will
happen. If care is taken to carefilly follow the steps we have outlined, the microorgmusis, both
indigenous and those supplicd by Bissel Distributing, will be utitized most eectively.

Supplier of the produst 1o be used

Rissel Distributing hii}'s direct from the manufacturer of "Qil Sponge.” Beeause of this
muddicman’s eosts are climinated.
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POWELL-CHRISTENSEN INC.
dba Bisse} Distributing Co.
2627 East 1680 South
Spanish Fork, Utah 84660

SOIL REMEDIATION PROTQCOT, FOR MUXEE CIry

1. Phoof soil or liquid to be remediated should be at a lovel of not less than 6.5 and no higher
than 8.5 for optimue bacterial growth.

2. Excessive levels of some heavy metals, PCF, fungicides and pesticides will slow baclerial
growth,

3. For low level soil remediation (below 10,000 ppm) we recommend effeclive tilling with a
mvinimtm of 1 and 1/2 bag of "Oil Sponge™ per cubic yard of soil. You may want 1o dampen the
soil during the 1illing procedure to promote migration of hydrocarbon particles o the
absorbent,

Aller the tilling is completed, thorouphly wet the area down, he careful about tlooding,

Relain @ moistuee level ol no less than 30%, soil should be tilled every seven (7) days for
optimum acration. Addilional nutrients (i.c. miracle grow, triple 16 fertilizer) should be added
cvery 13 days,

Temperatures sbove 120 F and below 40 I for extended periods will sfow bacterial growih,

For high levels of soil contamination {up s 450,000 ppin) please contact Brandon Christehsen at
Hissel Distribwmiing for correct Soil Remediation Protocol,

Compound Lower Yimity

Total Petrolenm Hydrocarbons 100 ppmorfess ~ A4S
Henzene 10 ppm or less ¥D
Lithylbenzene fOppmoriess v 4
Tolucne 10ppraorless -
Xylenes (0,m,p) : W ppmorless 4./

[,/,_é ,/y}qon%‘
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LETTER OF TRANSMITTAL

\ 0 oy
) 7-16-96
ATTENTION
1 Rachel Tauman
RE*
.0 Maxim Technologies, Inc. Information on Eliminator ITT

Microbial Products

} P.0. Box 2887

Yakima, WA 98907

575-255)

VE ARE SENDING YOU E_P{Anached {0 Under separate cover via the following items: .
{0 Shop drawings ‘I.'.l Prints O Plans O Samples 0O Specifications
O Copy of letter O Change order #X_ Information on 0il Eating Bugs

COPIES DATE NQ. DESCRIPTION

| 1 Demonstration Guide

b1 ‘ R.E. Powell Distributing Co. price list

| 1 | Environmental Products list

HZ Misc. flyers

 ITHESE ARE TRANSMITTED as checked below:

O For approval 0O Approved as submitted O Resubmit __ . copies for approval
@& For your use O Approved as noted O Submit —___ copies for distribution
I3 As requested i Returned for corrections 0O Return —__ corrected prints
{1 For review and comment ] :
{J FOR BIDS DUE : 15 O PRINTS RETURNED AFTER LOAN TO US
REMARKS
Rachel - Please review and let me_know what action we will take,
Thank you,
Byron
)
CoPY TO

P s nervet €0 PAPER- SIGMNFD:




RRODUCT #
OT 36000
OT §7000

OT 88000

STC 82000
STC 83000

STC 84000

STS 71000
STS 72000
STS 73000
STB 74000
STP 75000

STP 76000

PG 1000

EHC 88000

EHC 39000

STW C 35

R.E. POWELL DISTRIBUTING CO.

ESP PRICE LIST
SUGGESTED LIST PRICE

PRODUCT NAME

ABSORBENT PARTICULATE
OIL SPONGE REMEDIAL - 30h. BAG

OIL SPONGE REMEDIAL - 1 GALLON/51b.
OIL SPONGE GENERAL PURPOSE - 30b. BAG

BIO REMEDIAL CLEANER/LIQUID
ELIMINATOR - | GALLON

ELIMINATOR - S GALLON

ELIMINATOR - 55 GALLON

BIO-REMEDIAL PILLOWS/SOCKS - FLOATING PILLOWS/SOCKS

GENERAL PURPOSE SOCKS (3" x 48" / 30 CASE)
l'}ENER;\L PURPOSE SOCKS (3" x 10"/ 12 CASE)
FLOATING SOCKS (3" x 48" / 30 CASE)

FLO..-\TTNG BOOMS (4" x 10°/ 10 CASE)

GENERAL PURPOSE PILLOW (18" x 18" x 2" 30 CASE)
FLOATING PILLOW (18" x 18" x 2"/ 30 CASE)

BARRELI TOPS
PIG BARRELL TOPS/SORBENT PADS (25 UNITS/CASE)

HAND CLEANKRS
ELIMINATOR HAND CLEANER - | GALLON

ELIMINATOR HAND CLEANER PUMP
BIO-REMEDIAL WIPES/CLEANERS

SAFE T WIPE (REUSABLE CONTAINER
FOR WIPES - 3.5 GALLON)

21.95

1.99

14.99

19.95.

92.95

989.93

99.99

14.99

2.99

27.95



STWCI12

STWB 12
STWWB 35

STWWG690

STWW 350

oc
OCS
NLB

STV
PHS 30
STT

SPK 61000

SPK 62000

JT 50000
JJ 50001
JT 50003

JJ 50053

SAFE T WIPE (REUSABLE CONTAINER
FOR WIPES - 1.2 GALLON)

BIO-REMEDIAL WIPES/CLEANERS (con't)
SAFE T WIPE - BIODEGRADABLE
60 PER ROLL - 6/CS

SAFE T WIPE - BIODEGRADABLE
250 PER ROLL - 2/CS

SAFE T WIPE - HEAVY DUTY 90 ROLL/6 Cr’\SE
SAFE T WIPE - HEAVY DUTY 300 ROLL {2 CASE

SPECIALTY/PARTS CLEANERS/NEUTRALIZERS
OIL CATCHER {(OIL UNIT CATCHER)

OIL CATCHER (SORBENT SOCK) 4"x10"
NEVER LIFT (ERGONOMIC MOP BUCKET) § GAL

SAFE T VAT (30 GALLON PARTS
CLLEANER W/ATTACH)

PH SAFE {(WATER BASED NEUTRALIZER
WITH COLOR INDICATOR #30)

SAFE T TRAPPER (OIL DRUM FILTER UNITS)

_ EMERGENCY SPILL KITS
BASIC SPILL KIT (I CASE)

DELUXE SPILL KIT (! CASE)

GRAFFITI REMOVER
JERK JUICE (1 PINT/ 8 CASE)

JERK JUICE - 1 GALLON
JERK JUICE - § GALLON

JERK JUICE - 53 GALLON

21.93

75,93

[75.95

659.95

63.95

99,95

65.00

40:00

169.99

1699.99

ALL PRICES F.O.B. SPANISH FORK, UT. PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE



e "Eliminator” .. -

ANYWHERE OIL IS A PROBLEM !

Demonstration Guide

The following procedure is recommended to demonstrate the cleaning effectiveness
of "Eliminator”. The most common occurrence of oil spills is on a concrete floor.
This makes a good demonstration base. ' '

Step 1: The following demonstration articles are required. Two trigger spray
bottles, small bristle scrub brush, "Eliminator!. - - '

Step 2: Fill one spray bottle with "Eliminator' liquid. Fill one spray bottle
w1t.h water.

Step 3: Apply the "Eliminatox”" by spraying the affected area. Use the serub
brush and agitate the area vigorously for appr. 15-30 seconds. While
agitating the "Eliminator' solution, spray small amounts of water
onto the solution (continue to agitate). : :

Step 4: It is very important to keep the area moist. Occasionally spray 4
light mist of water on the affected area. For optimum degradation
let the microbes do their work for 15-30 minutes, depending on the
severity of the oil contamination.

Step 5: Rinse the area with water. Allow the area to dry completely. Use

an air gun to speed drying process. Once the area is dry, the color
of the concrete should reappear.

27
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"0il-Sponge"

ANYWHERE OIL (E.P.A,} IS A PROBLEM !

"Oil Sponge", is the preferred hydrocarbon absorbent for use on land. "Qil
Sponge"” works by encapsulating the oil, rather than simply-absorbing it, which
means the oil is prevented from leaching into the ground. "Qil Sponge"” which
contains approximately 162,000,000,000 microbes, then bio-degrades both itself and
the hydrocarbon by means of bio-remediation. This makes it possible to handle
spills in place, greatly reducing the cost of handling the spill.

1. Bioremedial; use on dry or swampy ground

One 1.5 cu.ft bag of "0il. Sponge” absorbs as much hydracarbon based praduct as 8
bags of "Kitty Liter type products

3. Provides ground cleaning through bio-remediation

4, Makes disposal of product safer and easier

5, Lightweight; lowers spill transportation costs

8. Wil absori: most chemicals found in hazardous waste effluents

1. Areas of use are: Tank storage, fuelling stations, oil proaucuon 51t.es roadway or h1ghway
spills, garage shop floors, ground soil remediation :

8.

"Qil Sponge" can be incinerated, generating up to 7,000/BTU as a fuel source

28
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"0Oil Sponge" vs. Clay and DE Products

o Clay and DE

Hazardous: contains Silica Dust
(a probable cause of silicosis)

* Hazardous: probable carcinogen

Leaches (liquids can be
squeezed out)

Contaminated product usually
classified as Hazardous Waste

Slow liquid absorption
(cover liquid and wait)

Abrasive
Heavy by volume
Non-incinerable

Leaves sheen on floors
(slippery conditions)

Not biodegradable
Will not Bioremediate

Costly
(see cost comparison)

30

"0il Sponge' .

No Silica Dust.

All natural, no carcinogen

Encapsulates (up to saturation),
Non-leaching

Usually Non-toz.::_ic and classified
Non-hazardous o

Instant liquid absorption
(no absorption waiting time)

Non-abrasive

" Lightweight by volume

* Incinerable, little ash ;

No sheen (dry _flolo'z_'). o

Biodegradable
Will Bioremediate Hydrocarbons

Cost effective

B U ———



Cost Companson "Ozl Sponge vs. Clay Products

Companson product was locally' purchased a.ncl welghed 25 lbs Reteul
I purchase price was $3.99 before tax. -

L. 16 Ibs. of "Oil Sponge" will absorb 1 gallon of SAE 30 wt. oil.

2. 12.8 lbs. of Clay product will adsorb 1 gallon SAE 30 wt. oil. .

Retail cost of 1.8 lbs. "Oil Sponge" Remedial $1.06
[ Retail cost of 1.6 Ibs. "Oil Sponge" General Purpose $0.66
l Retail Cost of 12.8 1bs. Clay - $2.04

A 1.5 cu. ft. bag of "Oil Sponge" absorbs approx. 18 'gal. of qil.f-' o

[ A 25 1b. bag of Clay adsorbs approx. 1.95 gal. of oil.

{ It would take approx. 9.25 bags or 231 lbs. of Clay to absorb as much oil as 1
1.5 cu. ft. bag of "Oil Sponge”"

Cost Difference!

] i "0il Sponge” General Purpose ._ Clay -
1 x $12.45 = $12.45 9.25 x $3.99 = $36.90

$24.45 or 66.0 % !l

"0il Sponge” Remedial Clay
1x$19.95 = $19.95 9.25.x $3.99 = $36.90

$16.95 or 45.9 % !

"Oil Sponge" is the Logical alternative to Clay

<1



"Oil Sponge" vs. Corn Hulls

"Oil Sponge" - - : Corn Hulls
1. Biodegradable Yes ' Yes
2. Non-Toxic, Non-Abrasive Yes Yes
3. Absorbs Hydrocarbons, Chemicals Yes _ Yes
4. Oliophillic and Hydrophobic - Yes - No
5. Encapsulates Yes No
6. Non-Leaching Yes No
7. Flammable Vapor Suppressant Yes N/A
8. Bioremediates (plate count approx. Yes ‘ . No

163,000,000,000 living bacteria
per bag, Microbial Nutrients)

Both "Oil Sponge" and Corn and Hulls are packaged in plastic bags
(Approx. 30" x 20"). Due to bulk density of products "QOil Sponge" weighs 30
lbs/bag, Cornm Hulls weighs 40 lbs/bag. ' '

Corn Hulls claim to absorb its own weight in contaminated oil products.

"0il Sponge" claims to absorb 5 times its own weight in. contaminated
products. '

(40lbs.) absorbs 25 gallons or 200 lbs. contaminated product

Equal size bags of product show "Oil Sponge" to absorb
80% more contaminated product than Corn Hulls

33

Listed below are some quality comparisons between "Qil Sponge” and Corn ~
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Liquids Absorbed

—_-
rees

"Oil Sponge'

Acetone Isoprene
Acetonitrile Isopropanocl

Amyl Acetate Jet Fuels

Benzene Kerosene

Butanol Methanol
2-Butanone Methylene Chloride
Bromodichloromethane Methy! Ethyl Ketone
Bromoform Methyl. Phenol
Bunker C Motor Qils

Carbon Disulfide Naphthalene
Carbon Tetrachloride 2-Nitroanaline

Chloroform Qil Base Paints
Chloromethane Oil Base Drilling Fluids
Chlorobenzene Oil Base Ink

Corn Oil Paraffin Oil

Crude 0il Pentane

Cutting Oils Pentachlorophenol
Cyclohexane Phenol

Dichlorobenzene Propanol

1,2 - Dichloroethane
Diesel Fuels

Scintillation Liquid
Silicon Qils

Ethanol Tetrahydrofuran -- - —-
Gasoline Toluene !
Heptane Trichloroéthylene
Hexachlorobenzene Trichlorophenol
Hexachlorobutadiene Varsol
Hexachloroethane Vinyl Acetate
Hexane Vinyl Chloride
Hexene i Xylenes
Isobutanol Blood

Soda Pop Milk

Tea Coffee

Cooking Qil '

*¥* NOTE: Not for use on Acids

35
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Case -1,

NOTE:

Case 2,

Case 3.

"Eliminator” Disposal Protocol

——— e e

Besmmm e et e m e m crrmm cm e e a

Take used waste water from parts washer and spread on shop floor
(Due to metal count, dispose of parts washer dirt and soil according
to all local, state and federal laws). Brush floor with stiff bristle
broom. Rinse floor with water. Waste water will help clean concrete
floor and not leave a slippery surface. '

This procedure may only be used if approved by local
government. ' '

Take used waste water from parts washer and place in 55 gallon’
drum (Due to metal count, dispose of parts washer dirt and soil
according to all local, state and federal laws). Set éparz_a drum near.
an air source and aerate waste water for at l_easﬁ 6 hours per day
(air from an air line or a aquarium bubbler). Every month change

parts washer solution and put used solution in your spare drum.

Depending on parts washer drum capacity, you should get 2 to 4
months capacity in spare drum. After spare drum is approximately
3/4 full, add 3 to 5 gallons of water and "Eliminator” Charge Kit. Let
solution bubble for 15 days. Test water for ppm levels and dispose
of accordingly to all local, state and federal laws.

Make your own remediation site (compost pit), - See "Qil Spoﬁge
Disposal Protocol Case #3.
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NOTE:

. Case 2,

Case 3.

"Oil Sponge' Disposal Protocol

If state or county law allows, dispose of used "0Qil Sponge" in garbage.

“0il Sponge" can be incinerated if allowed. "Oil Sponge" in its natural.

form will contribute approximately 7000 BTUAb and yield very little
ash.

Create your own Remediation Site (compost pit). Find a convenient
location on your property and dig a hole approximately 6 wide x 6’ -
long x 3’ deep. Place a heavy mil plastic liner in your pit to retain
contaminated moisture. Dispose of used "Qil Sponge and used
"Eliminator" Parts Washer Solution into pit. Keep pit moist at all
times. Continue to use until pit is nearly full." At this point call

PHase III Hotline at 1-800-448-BUGS for fnal remediation
instructions.

Make sure no other cleaning or contaminated products other
than "Oil Sponge” or 'Eliminator" solutions are placed in
remediation pit, If unsure about contaminated product call. .
PHase III, '

40



FASE g5

Environmenzal
Safery Producty, e,

. Opportunity Spill, Texas A&M University
| at the F&B Pump Station (#2 Diesel)

he atrached tese results of soil sample analysis for che above-

referenced project taken Prior to ueatmene
P,locﬁomlnﬁd:bammufollm: -
Test #1 15,572 ppm (TPH s0il)
l Tese #2 13,267 ppm (TPH 1oil)
Test #3 55,689 ppm (TPH soil)
Jor sbour Apsi 20,

are 25 follows:
; Test #2 6,091 ppm (TPH soil)
Te #3 9,057 ppm (TPH soil)
1 ny 6, 1993, we rerurned again to the

test site and added 220 gallons of Bio-Catalyst. Og May 13,
"?. we returned 2gain to the site and took another soil sample. Test results are as follows:
Tese #1

455 ppm (TPH wail)
Tese #2 913 ppm (TPH soi)
| Text #3 3,850 ppm (TPH soil

spilled in this berm by

:Tnmztdy 93%. We will conrinue to manitor this sice until all waste has heen bioremedizped.
1009 Wst Jacksom Scrwe:
l Demamnlis, AL 36732



) | . o
| "America West Airlines I" Testing'Protocol

| September 6 1994

| A sample of used "Oil Sponge” was extracted from a half filled 55 gallon
drum. The same "Qil Sponge" has been used repeatedly for 4 weeks and is still
l being used in the maintenance facility of America West Airlines (Phoenix). The
"Oil Sponge" sample consists of Jet A aviation fuel, Aircraft Engine Oil and HydJet
l -A Aircraft Hydraulic Fluid, A sample was taken to Westach Laboratories, Inc.

by Mr. Del Caudle (America West Airlines Safety and Environment Coordinator
for Technical Services) for analysis.

Sample 1 had a TPH level of 19,000 ppm
Contaminated "Oil Sponge" was then mixed with soil and a small amount
) of clean "Oil Sponge" and placed in a 5 gallon pail and saturated with water. The

5 contents were then placed in a locked facility to be remediated. Mr. Caudle
checked the pail every week to make sure contents remained moist.

| "America West 2" Testing Protocol

l September 30 1994 ' : L

] A sample of mixed product was taken to Westech Laboratqr_ies'; Ine: by Mr
Caudle for analysis. R

Sample 2 had a TPH level nf 11,000 ppm

l This represents a 42% reducton in Hydrocarbon Contamination in 3_Q ‘
days '

-) Mixed product was inoculated with a mixture of Type R-5 "Oil Sponge"
| microbe and nutrient on October 14 1994,



"America West 3" Testing Protocol
October 28 1994

A sample of mixed product was taken to Westech Labo.rétoﬁes, Inc. by Mr.
Caudle for analysis :

- Sample 3 had a TPH level of 740 ppm

This represents a 99.96% reduction in Hydrocarbon Contamination in 52
days
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R.E. POWELL DISTRIBUTING CO.
ENVIRONMENTAL PRODUCTS LIST

"Eliminator" is not a soap, detergent or petroleum solvent. "Eliminator” is a homogenous
blend of colloids, sequesterants, surfactants, hyper-wetting agents and a pure super concentrate
of microbial cultures (106,000,000,000 per gallon). "Eliminator" is non-hazardous,
non-flammable, non-toxic, non-explosive, non-fuming and non-caustic. "Eliminator” is safe on

plastics, fabrics, paints, leathers, metals, wood, glass, rubber and ceramics when used as
directed.

note: Eliminator is the same product as Safe T Cleanse on price list.

"Eliminator Hand Cleaner" is a homogenous blend of colloids, sequesterants, surfactants,
hyper-wetting agents with pumice and conditioners.

"Oil Sponge (Remedial) Absorbent" is a cotton based premium absorbent, Included is a
microbial culture base (approx. 160,000,000,000 per bag), nutrients and other agricultural
by-products. "Oil Sponge" absorbs oil-based liquids and chemicals, while repelling water. "Qil
Sponge" prevents leaching up to saturation point and bio-remediates hydracarbons, "Qif
Sponge” absorbs 8 times more volume than kitty litter type products.

note: Qil Sponge is the same product as Oil Grab on the price list.

"Oil Sponge General Purpose Absorbent" is a cotton, nut based premium absorbent. "Qil
Sponge" Floor Sweep absorbs oil-based liquids and chemicals, while repelling water. "Qil

Sponge" prevents leaching up to saturation point. "Qil Sponge" absorbs 8 times more volume
than kitty litter type products,

l"Soc:]-us Booms and Pillows" R.E. Powell Disttibuting offers a vatiety of socks, booms and
pillows for use on land and water. All products contain a cotton based fill and absorb
approximately 20 times their weight in oil-based liquids and chemicals.

"Emergency Spill Kits" R.E. Powell Distributing offers a standard kit, deluxe kit and can

customize individual spill kits. The standard kit absorbs 7.5 gallons of contaminant. The deluxe
kit absorbs 14 gallons of contaminant.



—

The "Basic Spill Kit" includes:

1 - Red Nylon Bag 1 - Latex Gloves
4-3"x 48" Socks 1 - Mask

1-51b. Oil Sponge (1 gallon plastic container) 2 - Disposal Bags |
2 - Hand Wipes

Absorbs 7.5 gallons of product

The "Deluxe Spill Kit" inciudes:

1 - Yellow Nylon Bag 1 - Goggles

2~3"x 48" Socks "1 - Epoxy Putty
2-3"x 10' Socks . 1 - Tyvek Coveralls
1 - Latex Gloves 2 - Disposal Bags

1 - Mask 2 - Hand Wipes
2-51b. Oil Sponge :

Absorbs 14 gallons of product

1045 EAST 1240 SOUTH, SPANISH FORK, UTAH 84660 TELEPHONE: 801-798-7952
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5 Eliminagton ™
Mtprab'ial .
CladﬁerfDegrmser

g Eliminator is not a

& petroleum sovent.
Eliminator is an
industrial strength
s concentrate, formu-
, fated to reteove all
common soils, grease. oil, wax, -gum, dﬁt. dye,
carbon, smoke and %xhaust - “stains.
Eliminator will clean metal, plasnc rubber, porce-
lain, concrete and wood surfaces safely, effective-
ly and economically. Eliminator is non-toxic, non-
caustic with no V.0.C.’s.

Eliminator contains a pure super concentrate of

oil eating microbes (106,000,009,000) per gallon.

SIZE PART # PACK

I gallon 82000 4/case

5 gallon 33000 I pail
34000 1 drum

35 gallon

t\u\\ el o “\
\

A
\(ﬂ""}‘ w’; e

Otl Sponge ™ G.P. Premium Absorbem

A denvanve of our Oil Sponge Remedial
Absorbent, G.P. absorbs oil based liquids and most

_cherrucals is non-leaching up to saturation point
and passes E.P.A. Paint Filter/TCLP Testing.

Makes disposal of contaminated materials safer
and easier. G.P. is cost effective as it absorbs up to

. 8 times more than “Clay™ type products. Not for

use on acids.

SIZE
1.5 cu.ft.

PART #
88000

PACK
1 bag

p soup, detergent or .

i
Tt v
eyt
ﬂl

N Ehmmatar"“ :
Hand Cleaner wdh

an:ce
o U
The Enwronmen-
W tally Safe wiy to
@ cledfisyour hands’ of
g8 oil . and-.grease.
’ Contams no Citrus
@ or ~.. ":Petroleum:,
Solvemnts .
Eliminator Hand
Cleaner contains non-irritating condmoners and'is’ ‘==

biodegradable. Eliminator Hand Cleaiiér™is, for-
mulated with PHase IlI, Inc’s-exclusive PDM-
Technology ™ _ i “t
SIZE PART # ™ _ﬁ_
I gallon 89000 .. $case o
Pump 89001 |-4 ol
o,

K‘Ql\ﬁ ?i\.l £ ‘J_FS'

Qil Sponge is made From reclalmcd cotton ﬁbers 4
with an oil eating mJCl'Dblal; culture"
(106,000.,000,000per Bag). Oil Sponge absorbs 0:]
based liquids and most chemicals, while repellmg
water. Oil Sponge’ encapsulates and preve%ts
leaching of contaminated liquids. Oil Sponge .
passes E.P.A. Paint Filter/TCLP. Tcstmg Qil -
Sponge absorbs up to 8 times more hqmd than

“Clay” type products. - - _.,:.1" #g f‘
Not for use on acids. '
SIZE PART # )
1.5 cu.ft. 86000 I bag A
(30 Ibs.) L)
| gallon 87000 dcase: -, :

(5 Ibs.) - e




Pl | 0il Sponge 'OHSﬁmge Clay ' Corn Recycled
|| Properties General Purpgse..  Remedlal Cob Pulp
ol Biodé%‘r’éahﬁigi RS | Ko, - X
|| Bioremediai* . M., X -
ﬂfi Non-Abmstveits-.., . . X i X,
i || Non-Leaching . & i X e, X
*|I Vapor-Suppression X XYY
o :Non-f‘."a’mﬂ”ic X . X . N X
;53 Repels Water 7™ 0., X ST X .
]| iRenewdble Resource . o X X

-'quahty materials and thoroughly tested, resultifig in products fhat provide the most cose "effective Way'to

_ PHase III Inc’sproducts btodegradable. but many have the unique capability to degrade most petroleum
. based products making them safer for the environment. PHase 11, Inc’s. ongoing R & D Program is#¥, b

Cvmpwny Prof le

[

Hase I'II Inc. manufacturcs Enwronmenta]ly Safe MICI‘ObI‘Il Products for Automonve uh{é‘anne
Industnal and Commercial Industries. PHase I, Inc, products are manufactured from the h1ghest

clean; absorb treat and dispose of used oil, gas; grease and other petroleum based products. Nat. only are -

constantly stnvmg to devolop Safe AlternatlveiCleanmg Products for our Envnronment. L o, o
BN Y ey it R LT e N
Absorbgnt Comparlson I

An{olint‘of Product to Absorb -~ . Cost of Product to Absorb
| Gallon 10/30 Wt. Motor Oil B | Gallon 10/30 Wt. Motor.Oil

e S AT

_-fair Cof?ﬁios'ﬁxdrocarbon {O1l. Gas. Grease) Eatu?ghfi:crobes

o e - - ——
11 Dtsmbuted By: smassiig - R PH I Inc, E
1 o i} : _ . MicrobiaI Clenneni'z\bsorbéh(s .
iR A. E. Powal Distibuling ! ) N
4 | Pasco, Wi 93301 ,.v A
i ¢ {5333 %;a%‘a%zs s,»,\m . < 1717 8. Cooper Rd Chandler Anzoua Ssi:lf%f
. - . - & il 1_-“-
N R | i Ph.602.786-4550." - Fax 602-786 8505 |
o ! * , - H . ." "‘ . B ,,,.,rf'.n [
s 2u ot
j o uﬂ“s Ce
]
i

“Bii;'gs’?»That Eat Oil™ 1] /m '4548 agf’?m"



~ LABORATORY REPORTS OF GROUNDWATER SAMPLE ANALYSES

 APPENDIXD



Maxim
600 South 26th Street
;.‘.inzgj‘;‘;ﬁgzm TECHNICAL REPORT

) {406} 248-9161
FAX (406) 248-9282

REPORT TO: ATTN: RACHEL TAUMAN DATE: August 28, 1996
MAXIM TECHNOLOGIES, INC, JOB NUMBER: 95.932
P O BOX 2887 SHEET: 1 of 6
YAKIMA WA 98507 INVOICE NO.: 036268

REPORT OF: Water Analysis - City of Moxee Sewer Treatment Plant - 5609601750.99

SAMPLE IDENTIFICATION:

On August 19, 1996, these water samples (laboratory numbers 177737 through 177741) were received in our
lIaboratory for analysis. Tests were conducted in accordance with EPA /600/4-79-020 "Methods for Chemical
Analysis of Water and Wastes"; Code of Federal Regulations, Title 40, Part 136; and State of Washington method
TFH-G,

The condition of the samples upon receipt at the laboratory is noted on the attached sample receipt checklist,
Chain of custody documentation is enclosed. Chromatograms are attached for your reference,

_) The test results are shown on the following pages.

A < sign indicates the value reported was the practical quantitation limit for this sample using the method
described. Concentrations of analyte, if present, below this were not quantifiable.

Reviewed by M‘V\; & 3; é

Attachments:  Sampie Receipt Checklist
Chain of Custody
Chromatograms

3 ba

As a mutual pratection to clients, the public and ourselvas, all reports are submitted as the confidential property of our cllants and euthorization
tor publication of statements, conclusions or extracts from or regarding our reparts is reserved pending our written approval. Teat results apply
spacifically to the samples tested only. The entire report shall not be reproduced, except in full, without the written approval of the laboratory,

Samples will be disposed of after testing is complated unless other arrangements are agread to in writing.



Page 2

Client Name: MAXIM - Yakima
Project No.: 95-932
Laboratory Ko.: 177737
Sample Name: TR-1
Sample Date: 08/16/96
Collected by: RACHEL TAUMAN
Time Sampled: 0930
Sample Type: WATER

MEASURED METHOD DATE
PARAMETER VALUE NUMBER ANALYZED
EPA METHOD 602
Data File Humber-BETX 9517
Benzene <1 ug/1 602 08/21/96
Ethylbenzene <1 ug/l 602 08/21/96
Toluene «1 ug/1L 602 08/21/96
Total Xylenes <3 ug/l 502 08/21/96
METALS
Lead as Pb (Total) <0.06 mg/1 6010 08/22/96
TOTAL PURGEABLE HYDROCARBONS
Data File Humber-TPH Purgeable far73
Total Purgeable Hydrocarbons 0.3 mg/\ GRO/8015 08/21/96

Maxim Technologies, Inc.



Page 3

Client Namas HAXIM - Yakima
Project Mo.: 95-932
Laboratory No.: 177738
Sample Name: TP-2
Sample Date: 08/16/96
Collected by:  RACHEL TAUMAN
Time Seampled: 0900
Sample Type: WATER

MEASURED METHOD DATE
PARAMETER VALUE NUMBER ANALYZED
EPA METHOD 602
Data File Number-BETX 9518
Benzene «] ug/1 &02 08/21/96
Ethylbenzene «1 ug/l 802 08/21/96
Toluene <1 ug/l 602 08/21/96
Total Xylenes <3 ug/L 602 08/21/96
METALS
Lead as Pb (Total) <0.06 mg/ L 6010 08/22/96
TOTAL PURGEABLE HYDROCAREBONS
Data File Humber-TPH Purgeable far7a

0.3 mg/l GRO/BO15 08/21/96

Total Purgeable Hydrocarbons

Maxim Technologies, Inc.



Client Name: MAXIM - Yakima
Project No.: 95-932
Laboratory No.: 177739

Sample Name: TP-3

Sample Date: 08/716/96
Collected by: RACHEL TAUMAN
Time Sampled: 0920

Sample Type: WATER

Page 4

HEASURED METHOD DATE
PARAMETER VALUE NUMBER ANALYZED
EPA METHOD 602
Data File Number-8ETX 9575
Benzens 280 ug/t 602 . 08/26/96
Ethylbenzene 970 ug/t 602 08/26/96
Toluene <17 ug/ 602 08/26/96
Total Xylenes 3800 ug/t 602 08/26/96
METALS
Lead as Pb (Total) <0.06 mg/ L 4010 08/22/96
TOTAL PURGEABLE HYDROCARBONS
Data File Number-TPH Purgesble fa883 :
Total Purgeable Hydrocarbons 12 mg/l GRO/BQ15 08/26/96

Maxim Technelogies, Inc.



Client Name: MAXIM - Yakima
Project Mo.: 93-932
Laeboratory No.: 177740

Semple Hame: P-4

Sample Date: 08/16/96
Coliected by: RACHEL TAUMAN
Time Sampled: 1000

Sampte Type: WATER

Page 5

MEASURED HETHOD DATE
PARAMETER VALUE NUMBER ANALYZED
EPA METHOD 402
Data File Number-BETX 9534
Benzene <1 ug/1 402 08/22/96
Ethylbenzene <1 ug/l 602 08/22/96
Toluene <1 ug/!L 402 08722796
Total Xylenea <3 ug/l 02 08/22/96
METALS
Lead as Pb (Total) <0.06 mg/1 6010 08/22/96
TOTAL PURGEABLE HYDRGCARBONS
Data File Number-TPH Purgeable fa776
Total Purgeable Hydrocarbons <0.2 mg/ GRO/E015 08/21/96

Mexim Technologies, Inc.



Client Names:

HAXIM - YaKima

Page 6

ProJect No.: 95-932
Laboratory No.: 177741
Semple Heme: TRAVEL BLANK
Semple Date: 08/16/96
Collected by: RACHEL TAUMAN
Time Sampled: 0800
Sample Type: WATER
MEASURED METHOD DATE
PARAMETER VALUE NUMBER ANALYZED
TOTAL PURGEABLE HYDROCARBONS
Data File Number-TPH Purgeable far?7?
Total Purgeable Hydrocarbons <0.2 mg/l GRO/8015 08/22/96

Maxim Technologies, Inc,
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SAMIPLE RECEIPT CHECKLIST

TECHNOLOGIES INC

Client Name

Project

Date/Time Received

Ys/ot._o9r
B/ X

Received by

Laboratory number(s) H Carrier name
Checklist completed 7&_)977_
by:ec * compiete f//? Sample Type [ A~ '
“Initials . / Date
YES NO YES NO
1. Shipping container in good condition? Z - 16. All samples rec’d within holding time? l_/ -
' Pregeryatipn
2, Custody seals present on shipping / 17.  pH check performed by:
container? -— —
/ 18. Metals bottle(s) pH <27
3 Condition; Intact Broken
19.. Nutrient bottle(s) pH <2?
4, Chain of custody present? Z — :
20, Cyanide bottle(s) pH >127
5. Chain of custody signed when
relinquished and received? [£ —
21, Sulfide bottle(s) pH >97
6. Chain of custody agrees with
sample labels? [ - 22. Oil & grease bottle(s) pH <2?
7. Custody seals on sample bottles? - _{/ 23. TOC bottle(s) pH <27
8. Condition: Intact Broken 24. DRO/418.1 bottle(s) pH <27
9, Samples in proper container/bottle? Z_ . 25. Phenolics bottle(s) pH <2?
10, Samples intact? L= __ 26. Volatiles (VOA) pH <27
) (VOA pH checked by analyst) -
11, Sufficient sample volume for {/ _
indicated test? — — 27. Client contacted? -
12. VOA vials have zero headspace? _ [ 28. Person contacted
13. Trip Blank received? L= __ 29. Date contacted
- ) ’
14. Ice/Frozen Blue Ice present
in shipping container? (circle one) P — 30, Contacted by
' 31, Regarding?
0
15. Container temperature lﬂLgfz 3.

Note: Samples may be affected when not transported at the temperature recommended by the EPA for the test you've selected.
Please contact the lab if you have concerns about the temperature of your samples,
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. APPENDIXE -

. 'RISK BASED CORRECTION ACTION (REBCA) INFORMATION



RBCA ASSESSMENT INFORMATION

Presented June 29, 1996
Salt Lake City, Utah

by Paul Spillers, Boise
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Risk Based Corrective Action (RBCA) assessment protocols are being developed by many States.
Most State guidances follow ASTM Standard E1739-95.

RBCA assessments consist of th_c-fél'lowing:

1. Site Assessment
2. Site Classification
3. Tiered Evaluation of Risk to Human Health and the Envuonment

This tiered approach to risk assessment is summarized below:

Tier 1 - Site conditions are evaluated and contaminant levels measured in field. Site contaminant
levels are then compared with ASTM or State~supphed look up tables which provide risk-based
screening levels (RBSLs).

. Assumptions used to determine RBSLs are conservative.
. Tier 1 assessments are the simplest and least expensive to complete (2X to 3K).

Tier 2 - Site conditions and contaminant levels are evaluated as in Tier 1. However,
conservative assumptions used for Tier 1 RBSLs are replaced with actual measured site
parameters collected during the assessment. These alternative site specific levels are referred
to as site specific target levels (SSTLs). '

L SSTLs are usually, but not-always higher than RBSLs.

o Additional costs will be incurred to collect the additional site parameters.
* Additional costs must be evaluated against other benefits to determine if Tier 2 is
appropriate.

Tier 3 - Additional information is collected during the site assessment. The information is used
to conduct computer modelling of transport mechanisms and exposure pathways. The results
of the modelling are then used io quantitatively evaluate risk and determine SSTLs.

L Tier 3 assessments are expensive (10K), but may reduce remediation costs.
L These detailed evaluations are probably not necessary for most sites.
. ® Tier 3 assessments depend heavily on mathematical models which are only as good as

the data you collect and the assumptions you make.



p—

SUGGESTED ITEMS FOR A RBCA SITE ASSESSMENT

(Worksheets are available from Groundwater Services, Inc., Houston, Texas which assist in
gathering necessary site assessment information. Some States are adapting similar worksheets.)

Before beginning a RBCA approac’ﬁ consider the benefits,. RBCA assessments will generally
result in more assessment and reporting costs than traditional assessments. Do the benefits of
the RBCA assessment outweigh the additional costs?

[ §%)

GOOD CANDIDATES FOR RISK ASSESSMENT

Soil contamination is stable, or beneath pavement, no groundwater contamination.
Established site, groundwater exceeds MCLs but does not migrate off-site, based on
several quarters of groundwater monitoring.

Intrinsic.bioremediation can be demonstrated.

LESS LIKELY CANDIDATES FOR RISK ASSESSMENT

Off-site groundwater contamination extending onto adjacent residential or commercial
property.

Contaminant levels are below MCLs.

Contaminant levels pose immediate threat to human health and the environment?

Preliminary Assessment - Information to gather before you conduct subsurface assessment.

1.

w

Site Features

a Property boundaries

b Location and details of construction of buildings

c. Location of present and past petroleum facilities

d Buried utilities = Conduits for contaminants

e etc. - other useful information

Environmental hazard identification - type and quantity of chemicals on-site

Site History

a. Tank tightness tests
b Product inventory
c. Historical leaks
Potential Receptors
a. Nearby utility structures
b. Basements
c. Surface water
d. Groundwater - Water wells

Locate Sensitive Receptors - Hospitals and hospices, day care facilities, primary and
secondary schools, nursing homes



T 6.
\ 7.

Interview site owner - any plans for future construction?
Other adjacent environmental concerns? '

‘ ~ Detailed Site Assessment

(Collect as much information as necessafy, but no more. Balance thoroughness with cost
considerations)

1.
2,
3

ko

1.
2,
3

e

1.

2.
3.
4

Geophysical survey?
Soil gas survey - May reduce drilling costs

" Prepare a soil and groundwater sampling plan in. which representative soil and

groundwater samples are collected from all representative subsurface horizons.
RBCA identifies 3 subsurface horizons as presented below:

. Surface soil (generally less than 3 feet)

L Subsurface soil (generally greater than 3 feet)

L Saturated zone (within groundwater = aquifer)

Be sure to also consider various lithologies encountered, regardless of depth
Evaluate for presence of vapors - PID/FID or analytical methods

Ecological receptor survey

Soil Sa_mpling Parameters

Soil classification tests (sieve analysis, plasticity index)

Moisture content °

Collect representative undisturbed samples for the following analyses:
* Effective porosity

L Permeability

. Fractional organic carbon

. Bulk density

Contaminants of Concern (usually State specific)

Intrinsic Bioremediation Parameters?

o Sulfate, nitrate, dissolved iron, dissolved oxygen, others?

Groundwater Sampling Parameters

. Potability characteristics (Total dissolved solids, specific yield, other primary drinking

water standards?)
Presence of free product
Contaminants of Concern
Conduct aquifer test?



SITE CLASSIFICATION

Conducted after site assessment is completed. Allows prioritization of sites to efficiently allocate
cleanup funds. '

Four site classifications presented in ASTM:

Priority 1 - Immediate threat to human health and the environment

1. Explosive vapor levels in buildings or utility conduits
2. Contamination effects a drinking water supply well

3. Sensitive habitat is endangered

Actions:

1. Evacuate affected occupants

2. Provide alternative drinking water supply

3, Begin active remediation

Priority 2 - Short term (0-2 years) threat to human health and the environment

1. Potential for explosive vapors in buildings or utility structures
2. Contaminated surface soil (0-3 feet) within 500 feet of sensitive receptors
3. Impacted surface water, storm water or groundwater discharging within 500 feet of a

sensitive habitat

Actions: .
1. Notify owner of need for treatment
2. Groundwater monitoring

3. Remediation feasibility study

Priority 3 - Long term (> 2 years) threat to human health and the environment

1. Impacted groundwater will eventually reach water supply well
2. Impacted subsurface soil located within 50 feet of potable aquifer
3. Impacted surface water, storm water or groundwater discharging within 1500 feet of a

sensitive habitat

Actions:

1. Groundwater monitoring

2. Identify future receptors

3. Restrict access to impacted soil

Priority 4 - No identified threat to human health and the environment

1. Aquifer is non-potable ‘
2. Impacted subsurface soil with greater than 50 feet to groundwater
Actions:

1. Groundwater monitoring



2. Evaluate for intrinsic bioremediation
3, Site closure?

RBCA ASSESSMENT REPORTING

This is another good time to decide if a RBCA assessment is appropriate, or whether site
conditions warrant a traditional cleanup.

1. Complete a Baseline Exposure Flowchart to identify primary and secondary contaminant
source, transport mechanisms, and exposure pathways.

2. Summarize contaminant concentrations in soil, groundwater, vapors?

3. Compare site contaminant concentrations with State-supplied RBSLs.

Are RBSLs exceeded, if so, there are several options:

1. Remediate site until concentrations are less than RBSLs _
2. Complete a Tier 2 or Tier 3 assessment to determine SSTLs based on site specific
parameters
3. Impose an institutional control to prevent contact with the exceeded RBSL
RBCA SOFTWARE

RBSLs are calculated using formulas presented in ASTM, or some alternative method approved
by each State. The formulas are simple algebraic equations, but calculations are tedious and
involve many assumed variables.

There are several sources of software available for calculation of RBSLs and SSTLs. These

packages include:

L API DSS (American Petroleum Institute} - Requires a 386 or 486 processor, math co-
processor, 4 MB ram, Microsoft windows 3.1 and Excel 4.0

®  RBCA Toolkit {Groundwater Services Inc,) - Pentium processor recommended, 8 MG
ram, Microsoft Windows 3.1 and Excel 4.0

Both programs are relatively inexpensive (< $600) and allow you to replace standard RBSL
assumptions with site specific levels for completion of Tier 1 and Tier 2 assessments.

Numerous other software available for completing fate and transport models. API DSS includes
several of the models in their package.



RECAH

4.5.5 Requiring the user lo achieve technology-based
) remedial limits (for example, asymptotic levels) prior to
requesling the approval for the RBSL or SSTL,

4.5.6 The use of predictive modelling that is not sup-
ported by available data or knowledge of site conditions,

4.5.7 Dictating that corrective action goals can only be
achieved through source removal and treatment actions,
thereby restricting the use of exposure reduction options,
such as engineering and institutional controls,

4.5.8 The use of unjustified or inappropriate exposure
factors,

4.5.9 The use of unjustified or inappropriate toxicity
parameters,

4.5.10 Neglecting aesthetic and other criteria when deter-
mining RBSLs or SSTLs,

4,5.11 Not considering the effects of additivity when
screening multiple chemicals,

4.5.12 Not evaluatling options for engineering or institu-
tional controls, exposure point(s), compliance point(s), and
carcinogenic risk levels before submitting remedial action
plans,

4.5.13 Not maintaining engineering or institutional con-
trols, and

4.5.14 Requiring continuing monitoring or remedial ac-
tion at sites that have achieved the RBSL or SSTL.

5. Tiered Approach to Risk-Based Corrective Action
{RBCA) at Petroleum Release Sites

) 5.1 RBCA is the integration of site assessment, remediat
action selection, and monitoring with USEPA-recommended
risk and exposure assessment practices. This creates a process
by which corrective action decisions are made in a consistent
manner that is protective of human health and the environ-
ment. _ _ ) .

5.2 The RBCA process is implemented in a ticred up-
proach, involving increasingly sophisticated levels of data
collection and analysis. The assumptions of earlier tiers are
replaced with site-specific data and information. Upon
evaluation of each tier, the user reviews the results and

- recommendations and decides whether more site-specific
analysis is warranted.

5.3 Site Assessmoent—The user is required 1o identify the
sources of the chemical(s) of concern. obvious environ-
mental impacts (il any), any potentially impacted humans
and environmental receplors {for example, workers, resi-
dents, water bodies, and so forth), and potentially significant
trunsport pathways {for example, ground water llow, utilities.
atmospheric dispersion, and so forth), The sile assessment
will also include information collected from historical
records and a visual inspection of the site.

5.4 Site Classification—Sites are classified by the urgency
of need for initial response action, based on information
collected during the site assessment. Associated with site
classifications are initial response actions that are o be
implemented simulianeously with the RBCA process. Sites
should be reclassified as actions are taken to resolve con-
cerns or as better information becomes available.

5.5 Tier | Evaluation—A look-up table containing
screening level concentrations is used 1o determine whether
site conditions sutisfy the criteria for a quick regulatory
closure or warrant a more site-specific evaluation. Ground

™ E 1739

SETL - Site Tpecihre
727 T /e’oe/

water, soil, and vapor concentrations may be presented in
this table for a range of site descriptions and types of
petroleum producits ((for example, gasoline, crude oil, and so
forth). The look-up table of RBSL is developed in Tier 1 of.
if a lock-up table has been previously developed and
determined to be applicable to the site by the user, then the
existing RBSLs are used in the Tier | process. Tier | RBSLs
are typically derived for standard exposure scenarios using
current RME and toxicological parameters as recommended
by the USEPA. These values may change as new methodol-
ogies and parameters are developed, Tier | RBSLs may be
presented as a range of values, corresponding to a range of
risks or property uses.

5.6 Tier 2 Evaluation—Tier 2 provides the user with an
oplion to determine SSTLs and point(s) of compliance. It is
important to note that both Tier | RBSL and Tier 2 85§TLs
are based on achieving similar levels of protection of human
health and the environment {for example, 10~ to 10~* risk
levels), However, in Tier 2 the non-site-specific assumptions
and point(s) of exposure used in Tier | are replaced with
site-specific data and information. Additional site-
assessment data may be needed. For example, the Tier 2
SSTL can be derived from the same equations used to
calculate the Tier | RBSL, except that site-specific parame-
ters are used’in the calculations. The additional site-specific
data may support alternate fate and transport analysis. At
other sites, the Tier 2 analysis may involve applying Tier |
RBSLs at more probable point(s) of exposure. Tier 2 SSTLs
are consistent with USEPA-recommended practices.

5.7 Tier 3 Evaluation—Tier 3 provides the user with an
option to determine SSTLs for both direct and indirect
pathways using site-specific parameters and point(s) of expo-
sure and compliance when it is judged that Tier 2 SSTLs
should not be used as target levels, Tier 3, in general, can be
a substantial incrementat effort relative to Tiers | and 2, as
the evaluation is much more complex and may include
uadditional site assessment, probabilistic evaluations, and
sophisticated chemical fate/transport models,

5.8 Remedial Action—If the concentrations of chemical(s)
of concern at a sile are above the RBSL or SSTL al the
point(s) of compliance or source area, or both, and the user
determines that the RBSL or SSTL should be used as
reniedial action larget levels, the user develops a remedial
action plan in order to-reduce the potential for adverse
impacls.LT he user may use remediation processes 1o reduce
concentrations of the chemical(s) of concern 1o levels below
or equal to the target levels or to achieve exposure reduction
(or efimination) through institutional controls discussed in
Appendix Xd, pr through the use of engineering controls,
such as cappin hydrauljc control.

PP anj‘rz {4%«/ J‘ITL,%"'" L 6?.4)';'241
6. Risk-Based Corrective Action (RBCA) Procedures

6.1 The sequence of principal tasks and decisions associ-
ated with the RBCA process are outlined on the flowchart
shown in Fig. 1. Each of these actions and decisions is
discussed as follows.

6.2 Site Assessmeni—Gather the information necessury
for site clussification, initial response action, comparison (o
the RBSL, and determining the SSTL. Site assessment may
be conducted in accordance with Guide E 1599. Each
successive tier will require additional site-specific data and
information that must be collected as the RBCA process




Risk Assessment:
A Tiered Approach

For many years, risk assessment has been used as a valuable interpretive tool to determine the relative
significance of contamination in food, soil, water, and air. The technologies of risk assessment, like many

- other technologies, have undergone significant changes and refinements since the first Superfund
requirements more than a decade ago. Under Superfund, a risk assessment is required to assess the
health risks associated with potential exposures to site contaminants; in addition, it plays a crucial role in
‘the development of cleanup objectives for the site.

Although risk assessment was once reserved only for costly Superfund sites, today this remedial
decisionmaking toof is increasingly being used for sites of all sizes and complexities as a cost-effective
approach for setting cleanup objectives. Underground storage tank (UST) sites are an excellent example of
where a risk assessment often is not required by regulatory agencies, but is rapidly becoming a cost-.
effective approach for setting cleanup objectives for these sites. Due to the financial constraints by state-
funded programs to remediate all UST sites to pristine conditions, regardiess of current and reasonable
future land use, regulators and industry are recognizing the need to base cleanups on health risks rather
than overly stringent uniform standards.

Agency’s (EPA’sy UST regulations, which established mini-

mum upgrade and financial assurance requirements for
owners and operators of USTs, the number of UST sites requiring
corrective action has dramatically increased. Although the fund-
ing required by site cleanup programs has increased, many states
do not have adequate resources to finance the remediation of all
UST sites so that they meet the stringent cleanup levels often
established by state regulatory programs. Understanding that a
more effective management of available funding is needed,
mdustry and environmental regulatory agencies are beginning to
§ recognize the value of basing cleanups on
health risks rather than an overly stringent
uniform standard.

The release of petroleum products at a site
can be a minor incident, or a serious contami-
nation problem. The first step after experienc-
{ ing a release is clear — the magnitude of the
contamination must be determined. Nor-
mally, the extent of contamination is deter-
mined through soil and groundwater
§ sampling, and if applicable, surface water
§ sampling would also be performed.

Once the data have been collected and the
extent of contamination has been determined,
the least expensive approach for developing
cleanup goals at the site should be ascer-
g tained. Risk assessment is the method of
§ choice by many site owners and regulators. It
is the quickest and most cost-effective way of
developing and supporting either a “no action” decision or a
remediation plan. The power of risk assessment lies in its flexibil-
ity. Risk assessment methods can be used to screen contamina-
tion levels and determine if no further action is necessary, or they
can be applied to a site that has four different contaminated

Claire Marcussen
William Tucker, Ph.D.
Environmental Science & Engineering, Inc.

Nicole Jurczyk, M.S. _ Since the promulgation of the U.S. Environmental Protection

20 The National Exrvironmental Journal « September/October 1995
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Water Quality Criteria are presented, and
the data are compared, but there is no
quantitative development of risk esti-
mates. For soil contamination, the ecolog-
ical risk evaluation discusses the
likelihood that sensitive receptors would
be exposed to the site contaminants.

The Tier [ risk assessment normally
costs $3,000 to $5,000 to perform. The
savings to the site owners may be very
significant, especially if it can be shown
that there are no recepters who may
come into contact with a particular part
of asite,

Tier I1. Tier [ assessment is necessarily
conservative. A Tier 1l assessment is
intended to reduce the uncertainty in the
assessment conclusions by introducing
more site-specific information with appli-
cation of more accurate assessment pro-
cedures. Tier [{ sites are typically more
complicated in the number of contami-
nated media and require more evaluation
of fate and transport issues. A need for
careful consideration of fate and trans-
port of contaminants would be especially
important if free product were present at
the site. A site with free product (either in
the soil or on the water table} would
often be considered at least a Tier Il site
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because of the higher probability of expo-
sure and a presumption of higher
cleanup costs.

Offsite migration of contamination
may also be an issue for a Tier II site.
There may be a surface water body
directly offsite used for recreational pur-
poses, or protected under a wildlife habi-
tat ordinance. The potential for offsite
migration of the contaminants needs to
be quantitatively evaluated so that an

* estimate of the potential human or eco-

logical harm can be evaluated.

The Tier II site normally has a limited
number of contaminants whose toxicity
and chemical parameters are well estab-
lished in the literature. The ecological risk
assessment is still qualitative, but the fate
and transport modeling is the most
deciding factor in pushing a site’s needs
from Tier 1 to Tier II. The cost of a Tier Il
risk assessment can vary depending on
the complexity of the site, but generally
the risk assessments cost between $6,000
and $10,000. A site owner could expect
that realistic risk-based remediation goals
may save him or her as much as 10 times
the amount of money invested in the risk
assessment for the site.

Tier IIL. Tier ill sites involve the use of
more complicated fate and transport
models, and usually have multiple of
contaminants that may not all be from
the same family of chemicals. Statistical
evaluation of relatively large data sets
adds a substantial cost to the risk assess-
ment process. The human heaith risks are
often calculated for multiple scenarios
and multiple exposure pathways for
these sites.

Tier 11 is the point at which ecologi-
cal risks are assessed quantitatively ina
similar fashion as the human health risks.
The evaluation of surface water concen-
trations compared with levels that would
be protective of aquatic life was per-
formed in the previous two tiers, but the
quantitative evaluation of risks to birds
and terrestriat wildlife is more complex
at this level, The guidelines for ecological
risk assessment are not as well developed
as those for human health risks. EPA has
developed exposure factors for certain
wildlife species, which has made it possi-
ble to perform a low-cost ecological risk
assessment. The quantitative ecological
risk assessment is now being requested
much more often by regulators and the
methods for ecological risk assessment
are becoming much more standardized.
Further standardization of ecological risk

- assessment, combined with increased

'

demand by regulators may lead to eco-
logical concerns being addressed at Tiers
[ and Ilin the future.

Summary

A tiered approach to risk assessment
and corrective action decisionmaking is
the most cost-effective strategy for correc-
tive action at contaminated sites. The
strategy described here is similar to that
presented in ASTM standard ES-38 94.
The primary difference between these
approaches is the neglect of ecological
risk assessment in the ASTM RBCA stan-
dard. Ecological risks can drive corrective
action, particularly at sites where conta-
mination discharges to surface waters on
or very near the site.

With more than 250,000 petroleum
releases reported to regulatory agencies
nationwide, available funding cannot
restore each site to pristine conditions.
Average corrective action cost estimates
range from $100,000 to $500,000 per site.
Any attempt to restore each site’s ground-
water to drinking water standards will
result in bankrupting state funding mech-
anisms, leaving marly “risky" sites unre-
mediated. Consistent application of a
RBCA approach will direct available

funds to the riskiest sites, resulting in the

greatest possible risk reduction.

A tiered approach to the risk assess-
ment process itself is also cost-effective. -
Sites where the next remedial decision
{e.g- remove floating product) is obvious
will not require much allocation of
resources to assessment. Additional
assessment may be indicated when the
first corrective action step is completed.
Assessment resources will be allocated to
sites where Tier [ or II risk assessment
findigs are substantiaily uncertain and
potentiat corrective action costs are large.
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