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1.0 INTRODUCTION

This document summarizes the Phase II Remedial Investigation (RI) completed by SECOR
International Incorporated (SECOR) on behalf of the Chevron Environmental Management
Company (CEMC) and BP America, Incorporated (BP) at the Bee-Jay Scales Site in Sunnyside,
Washington (the Site). This project is being implemented in accordance with the Washington
State Department of Ecology (Ecology) Washington Model Toxics Control Act (MTCA) and
Ecology Agreed Order No. DE 02TCPCR-3932.

1.1 Purpose

The purpose of this report is to summarize the sampling activities and treatability studies
conducted as part of the Phase II investigation and present the results in comparison to
screening criteria.

1.2 Report Organization

This report is organized as follows:

 A summary of the Site background and historical operations is included in the remaining
portion of Section 1;

 A summary of the Phase I RI, resulting data gap evaluation, and recommendations for
the Phase II RI are included in Section 2;

 A summary of the Phase II RI activities, including soil boring and monitoring well
installation and sampling, surface water/sediment sampling, and quality control
procedures, is presented in Section 3;

 An analytical data summary, including comparisons of analytical data to appropriate
MTCA cleanup criteria, as well as the pump testing results are included in Section 4;

 A summary of the results of the treatability investigation, including results of the bench-
scale and field pilot study, is included in Section 5; and

 Summary and conclusions are presented in Section 6.

1.3 Background

Information regarding the Site description and historical operations at the Site has been adapted
from the Remedial Investigation/Feasibility Study Work Plan, Bee-Jay Scales Site, Sunnyside,
WA (CH2M Hill, February 2003). The RI/FS Work Plan was approved by Ecology in March
2003. Details of previous investigations can be found in the RI/FS Work Plan, and are also
summarized in the Phase I Remedial Investigation Report (SECOR, October 2003).
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1.3.1 Site Description

The Site is located in the city of Sunnyside, within Yakima County, and is composed of two
property parcels: Parcel No. 22102522014 and Parcel No. 22102522015 as recorded by the
Yakima County Department of Assessment. Parcel No. 22102522014 is located at 116 North
1st Street, and is owned by Bee-Jay Scales, Inc. Parcel No. 22102522015 is located at 301
Warehouse Avenue, and is owned by Hickenbottom & Sons, Inc. Hickenbottom & Sons also
owns additional contiguous property on which their business is located. The Site location is
shown on Figure 1-1, and the Site layout, including building locations, ground surface contours,
and additional site features, is shown on Figure 1-2.

1.3.2 Site History

The Site and adjacent properties have been the location of agricultural warehouses, lumber
yards, coal storage, and railroad transportation activities since approximately 1906.

Portions of the Site were owned by the Northern Pacific Railroad Company from 1906 until 1989
when purchased by the Glacier Park Company (GPC). An agricultural distribution facility
operated at the Site from the 1960s through at least 1986. This facility consisted of buildings
and above ground storage tanks (ASTs), and was operated by at least two separate companies:
Laneger Agricultural Services and Valley Agricultural Inc. Documentation also indicates that
during the 1970s, Amoco, now known as BP, leased portions of this property from Northern
Pacific Railroad. The ASTs have since been removed from the Site. A lagoon was constructed
by Valley Agricultural Inc. in the early 1980s to collect water from the washdown of farm
chemical applicator vehicles.

The western portion of Lot 10 was purchased by the Chevron Chemical Company in 1981 and
sold to Bee-Jay Scales, Inc. in 1987. Bee-Jay Scales, Inc. purchased additional portions of Lots
10 and 11 in 1995 and 1996. Please note Lots 10 and 11 are referenced in the Summary of
Ownership included as Appendix B of the RI/FS Work Plan, and are not shown on any available
figures.

Hickenbottom & Sons leased a portion of the Site from the Northern Pacific Railroad Company
beginning in 1961 and purchased portions of Lots 10 and 11 in 1992. The Hickenbottom
property was previously used as pastureland, and since 1961 has been used for food packing,
storage, and a transportation business.

Three businesses currently operate at the Bee-Jay Scales portion of the property: Sandy Farms,
a local trucking company; Sanleco, Inc., an interstate trucking company with an on-site tractor-
trailer repair garage; and Bee-Jay Scales, a commercial scale operation.

Hickenbottom & Sons, Inc. is a food-processing and distribution company. Most of
Hickenbottom & Sons’ current operation consists of a refrigeration warehouse. The
Hickenbottom property that makes up a portion of the Site is currently leased to the Johnson
Fruit Company and is used to store produce bins, pallets, tractor-trailer rigs, and other
miscellaneous equipment. The remainder of the Hickenbottom & Sons property is used for
tractor-trailer and produce storage, as well as transportation.
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2.0 SUMMARY OF PHASE I REMEDIAL INVESTIGATION

The Phase I RI activities were conducted in July 2003, and consisted of the soil and
groundwater investigations summarized below, and also detailed in the Phase I Remedial
Investigation Report. In addition to the Phase I work, quarterly groundwater monitoring was
conducted at the Site and was summarized in the Final Quarterly Groundwater Monitoring
Technical Memorandum (SECOR, August 2004).

2.1 Phase I Soil Investigation

SECOR collected soil samples from borings installed in each of the six identified areas at the
Site. Boring locations can be found on Figure 2-1. For the purpose of clearing potential
subgrade utilities, soil borings were installed by hand auger to a depth of 4.5 feet below ground
surface (bgs), and then advanced to the water table by a hollow stem auger (HSA) drill rig. In
five of the six identified areas, discrete soil samples were collected from the boring wall during
hand clearing at the depth interval of 0.5 feet bgs to 1.5 feet bgs, and by split spoon sampler at
depth intervals of 4.5 feet bgs to 6.0 feet bgs and 9.5 feet bgs to 11.0 feet bgs.

When a shallow water table was encountered, discrete samples from the interval above
groundwater were collected at a depth of 7.5 feet bgs. In Area 5, only surface soil samples were
collected from the boring wall during hand clearing at depths between 0.5 feet and 1.5 feet bgs,
as required by the RI/FS Work Plan. Soil samples were submitted to Merit Laboratories and
A&L Great Lakes Laboratories for analysis.

Groups of chemical parameters for the soil sampling plan at the Site were defined as follows:

 Conventional A parameters: ammonia, nitrite, nitrate, phosphate, sulfate, chloride, pH,
and moisture content;

 Conventional B parameters: total organic carbon (TOC), grain size distribution, and void
ratio/porosity;

 Conventional C parameters: agronomic analyses including extractable cations; sodium
bicarbonate; cation exchange capacity (CEC); diethylenetriaminepentaacetic acid
(DTPA)-available iron, manganese, zinc, and copper; electrical conductivity in saturated
paste (ECe); calcium, magnesium, sodium, and chloride in saturation extract; and void
ratio.

The number of borings in each area and the corresponding chemical analyses are identified
below:

Area 1 - Liquid Fertilizer Plant and Truck Wash Area
Eight soil borings were installed in Area 1. Soil samples from all eight borings were analyzed for
Conventional A parameters, Conventional C parameters, pesticides, herbicides, and metals.
Samples from three of the borings were also analyzed for Conventional B parameters, and
samples from two of the borings were also analyzed for volatile organic compounds (VOCs) and
semi-volatile organic compounds (SVOCs).
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Area 2 - Dry Fertilizer
Seven soil borings were installed in Area 2. Soil samples from all seven borings were analyzed
for Conventional A parameters, pesticides, herbicides, and metals. Samples from two of the
borings were also analyzed for Conventional B parameters.

Area 3 - Drum Storage Area
Two soil borings were installed in Area 3, and samples from both borings were analyzed for
Conventional A parameters, total petroleum hydrocarbon (TPH)-gasoline extended (Gx), TPH-
diesel extended (Dx), VOCs, SVOCs, pesticides, and metals. Soil samples from one of the
borings were also analyzed for Conventional B parameters.

Area 4 - Suspected Historical Washdown Area
Six soil borings were installed in Area 4, and samples from these borings were analyzed for
Conventional A parameters, TPH-Gx, TPH-Dx, pesticides, herbicides, and metals. Soil samples
from two of the borings were also analyzed for Conventional B parameters, VOCs, and SVOCs.

Area 5 - North Area
Five shallow soil borings were installed in Area 5. Soil samples from all five borings were
analyzed for Conventional A parameters, TPH-Hydrocarbon Identification (HCID), pesticides,
herbicides, and metals. Samples from two of the five borings were also analyzed for
Conventional B parameters.

Area 6 - Hickenbottom Area
A total of seven soil borings were installed in Area 6, two of which were shallow. Soil samples
from all seven borings were analyzed for Conventional A parameters, TPH-HCID, pesticides,
and herbicides. Samples from one boring were also analyzed for Conventional B parameters
and VOCs. Samples from the two shallow borings were also analyzed for metals.

Phase I RI soil results were initially screened against Ecology’s MTCA Method A Cleanup
Levels (CULs) and natural background soil metals concentrations to identify potential indicator
hazardous substances (IHSs). Potential IHSs were retained for further evaluation for one of the
following reasons:

 Detected concentrations exceeded Method A CULs;
 Detected metals concentrations were above natural background; or
 Detected constituents do not have Method A CULs or natural background concentrations

available.

The potential soil IHSs included: 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 2-
methylnaphthalene, 4,4’-DDE, ammonia-N, antimony, cadmium, chloride, chromium (total),
copper, dinoseb, nickel, nitrate-N, nitrite-N, TPH-Gx, p,m-xylene, phosphate, silver, sulfate,
thallium, and zinc.

The potential IHSs were then compared against MTCA Method C CULs to determine the
constituents requiring further evaluation in the Phase II investigation. The only soil IHS with a
maximum concentration exceeding the soil Method C CULs (from both Cleanup Levels and Risk
Calculations (CLARC) version 3.1 and calculated) was TPH-Gx.
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Geotechnical analyses (moisture content, void ratio/porosity, grain size distribution, and
permeability) were also performed on soils collected from the Site to determine soil properties
that have an effect on both soil strength and groundwater behavior. The average moisture
content of the Site soil was estimated as 19.2%. The average water content of the void ratio
samples was calculated as 22.1%; the estimate for the average Site porosity is 44.4%; and the
estimated void ratio for Site soils is 0.80. The average grain size distribution for soils across the
Site is as follows: 0.7% gravel, 1.3% coarse sand, 4.0% medium sand, 58.2% fine sand, and
35.8% silt-clay.

Most samples were categorized as well-graded, and there was a range of grain size
distributions found at the Site, with a majority visually classified as sandy clay, silty clay, or
sandy silt. The vertical permeability was calculated for one sample (collected from MW-7 in Area
5) to determine the properties of the aquitard. The estimated average permeability of the
confining layer was determined by geotechnical testing to be 5.1E-06 cm/s.

2.2 Phase I Groundwater Investigation

Three, two-inch diameter shallow wells were installed at the Site as part of the Phase I
groundwater investigation. Two of the wells (MW-5 and MW-6) were installed in Area 2, and one
well (MW-7) was installed in Area 5. These wells supplement existing groundwater quality
information provided by three existing wells (MW-1, MW-3, and MW-4). The fourth previously
installed monitoring well (MW-2) could not be located during the Phase I RI. Monitoring well
locations are shown on Figure 2-1.

The borings for each of the monitoring wells were advanced to approximately 30 feet bgs. Soil
samples were collected from the boreholes during well installation. Well installations were
completed with a 10-foot screen installed at a depth interval of 6 feet to 16 feet bgs. After
completion, each well was developed by surging and bailing to remove fine-grained sediment
from the formation and filter packs, and increase the hydraulic efficiency of the wells.

Groundwater samples were collected from each of the six located monitoring wells. The
groundwater samples were collected using minimal drawdown procedures using a combination
of dedicated and non-dedicated equipment. Decontamination procedures were followed to
prevent cross-contamination between monitoring wells during water level measurement.

Groups of chemical parameters for the groundwater sampling plan were defined as follows:

 Conventional A parameters: ammonia, nitrite, nitrate, phosphate, sulfate, chloride, and
pH; and

 Conventional B parameters: TOC, total suspended solids (TSS), total dissolved solids
(TDS), hardness, and alkalinity.

Groundwater samples were analyzed for Conventional A parameters, Conventional B
parameters, TPH-HCID, VOCs, SVOCs, pesticides, herbicides, and metals. Phase I
groundwater results were initially screened against Ecology’s MTCA Method A CULs to identify
potential IHSs.
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The potential groundwater IHSs include: 1,2-dichloropropane, 2,4-dichlorophenol, ammonia-N,
arsenic, chloride, chlorobenzene, copper, iron, manganese, nickel, o-xylene, p,m-xylene,
phosphate, sulfate, total nitrates and nitrites, and zinc.

The potential IHSs were then compared against MTCA Method C CULs to determine the
constituents requiring further evaluation. 1,2-Dichloropropane, arsenic, and total nitrates and
nitrites exceeded Method C CULs. Sulfate and iron, for which no Method C CULs have been
developed, exceeded their aesthetics-based Washington State Board of Health Secondary
Maximum Contaminant Levels (MCLs). It should be noted that secondary MCLs are based on
cosmetic and aesthetic criteria for drinking water rather than on human health.

Groundwater at the Site was encountered at depths ranging from approximately 7.4 to 11.9 feet
bgs during the Phase I investigation, and the groundwater flow direction was determined to be
south-easterly. The estimated average hydraulic conductivity of the water-bearing zone beneath
the Site, based on slug tests conducted on all six monitoring wells during Phase I activities, is
5.23E-04 feet per second (ft/s) (1.59E-02 cm/s). The estimated hydraulic conductivity ranges
from 8.44E-06 ft/s to 2.67E-03 ft/s (2.57E-04 cm/s to 8.12E-02 cm/s).

Consideration of the soil leaching to groundwater pathway focused on the constituents identified
above MTCA Method C CULs or secondary MCLs in the groundwater investigation. A brief
summary of the findings is provided below:

 1,2-Dichloropropane was not detected in soil at the Site, indicating Site soils are not the
source of its detection at MW-4;

 Arsenic concentrations in soil are less than, or just above, its background concentration.
Arsenic will be further evaluated in the Phase II groundwater investigation;

 The soil data suggest an aboveground source of stored fertilizer has leached nitrogen
compounds (nitrates, nitrites, and ammonia) to the soil. The major nitrogen source area
appears to be directly east of the Dry Fertilizer Manufacturing Building in Area 2, and two
source areas appear to be located adjacent to the lagoon;

 The potential source areas for sulfate are consistent with identified nitrogen source
areas, indicating sulfate may be a component in the fertilizer blends released at the Site;
and

 Iron is present in the surface soils at concentrations less than the natural background
concentration; however, these low concentrations may still be contributing to the
presence of iron in groundwater.

2.3 Data Gap Evaluation/Recommendations for Phase II

Results of the Phase I RI indicate the following:

 A TPH-Gx value exceeding its Method C CUL was observed at a depth of 7.5 feet bgs at
A3-SB-002;

 Nitrogen and sulfate compounds are present throughout the unsaturated zone soil
samples at high concentrations in potential surface source areas;

 Potential soil source areas occur in Area 5. Only surface soils were collected in this area
during the Phase I RI. Therefore, the vertical extent of the nitrogen compound and
sulfate impacts has not been delineated;
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 Nitrogen compound, iron, and sulfate concentrations exceeded Method C CULs and
secondary MCLs in groundwater samples collected downgradient of potential source
areas;

 Nitrogen compound, iron, and sulfate concentrations appear to exceed the Method C
CULs and secondary MCLs at the southern property boundary of the Site;

 Arsenic concentrations in groundwater exceeded Method C CULs, although no
background concentrations for arsenic are established for local groundwater; and

 The soil leaching to groundwater pathway has been evaluated using a weight of
evidence approach. The first line of evidence is comparison of the groundwater data to
Method C CULs and secondary MCLs, since the soil release occurred years ago. Any
impacts from soil leaching to the groundwater should have been observed by now. As a
second line of evidence, soil samples will be selected during Phase II activities for
synthetic precipitate leaching procedure (SPLP) analysis to further demonstrate that the
soil leaching to groundwater pathway is protective of human health.

As a response to these findings, the Phase II RI was designed to gather additional soil,
groundwater, and surface water/sediment data to fill in the identified data gaps. The sampling
and analysis program and procedures implemented at the Site during the Phase II RI are
described in the Phase II Work Plan (SECOR, May 2004). A summary of the Phase II RI
activities is presented in the following sections, along with any deviations from the Phase II
Work Plan.
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3.0 SUMMARY OF PHASE II REMEDIAL INVESTIGATION

The Phase II RI activities at the Site included a soil investigation, groundwater investigation,
surface water/sediment investigation, and pump testing for hydraulic conductivity. A discussion
of the results of the soil, groundwater, and surface water/sediment investigation is presented in
Section 4, as well as a summary of the single well pump testing results.

3.1 Phase II Soil Investigation

SECOR completed the Phase II soil investigation in May 2004. Soil samples were collected
from borings installed in Areas 3 and 5, as described below. Soil borings were installed by hand
auger to a depth of five feet bgs to clear potential subgrade utilities, then installed to completion
depth using a 4-inch inside diameter (ID) truck-mounted HSA drilling rig. At boring completion,
boreholes were decommissioned by sealing the borehole with hydrated bentonite chips and
gravel or concrete, consistent with Washington Administrative Code (WAC) 173-160. Boring
locations, determined by a survey conducted in October 2004, can be found on Figure 3-1.

3.1.1 Area 3 Soil Investigation

In Area 3, four soil borings were advanced to depths of 7.5 feet bgs. All drilling and sampling
equipment was decontaminated both before and after drilling according to the procedures
documented in the Phase II Work Plan.

Due to the storage of pallets over the proposed location of one of the borings and the proximity
to a chain link fence, a deviation was made from the Phase II Work Plan. Boring A3-SB-004
was moved from its proposed location to a location approximately 20 feet west of boring A3-SB-
006 and installed.

Soil samples were collected from the boring wall during hand clearing at the depth of 0.5 feet
bgs, and by split spoon sampler at depths of 4.5 feet bgs and 7.5 feet bgs, and were submitted
for laboratory analysis at Merit Laboratories in East Lansing, Michigan (Merit Laboratories).
Area 3 samples were analyzed for TPH-Gx. Chains of custody can be found in Appendix A.

A portion of soil was retained from each split spoon for visual inspection, lithologic description,
and field-screening for the presence of hydrocarbons. Visual inspection consisted of screening
the sample for visual indications of hydrocarbons and sheen. Soil lithology was described using
the United Soil Classification System (USCS). Lithologic descriptions included soil type(s),
color, grain size/texture, degree of consolidation, and moisture content. Field-screening was
completed by monitoring headspace vapor concentrations using a photo ionization detector
(PID). Observations were recorded on boring logs, which are included in Appendix B.

3.1.2 Area 5 Soil Investigation

In Area 5, ten soil borings were advanced to depths of 9.0 feet bgs. All drilling and sampling
equipment was decontaminated both before and after drilling by the procedures described in the
Phase II Work Plan.
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Due to equipment stored on this portion of the Site, two of the Area 5 soil borings were
relocated. Boring A5-SB-002 was moved approximately 10 feet to the north of its proposed
location, and boring A5-SB-010 was moved approximately 10 feet to the northeast of its
proposed location.

Soil samples were collected by split spoon sampler at depths of 4.5 feet bgs and 9.0 feet bgs,
and were submitted for laboratory analysis at Merit Laboratories. Area 5 samples were
analyzed for ammonia, iron, nitrates, nitrites, phosphate, and sulfate. Chains of custody can be
found in Appendix A.

A portion of soil was retained from each split spoon for visual inspection, lithologic description,
and field-screening for the presence of hydrocarbons. Visual inspection consisted of screening
the sample for visual indications of hydrocarbons and sheen. Soil lithology was described using
the USCS. Lithologic descriptions included soil type(s), color, grain size/texture, degree of
consolidation, and moisture content. Field-screening was completed by monitoring headspace
vapor concentrations using a PID. Observations were recorded on boring logs, which are
included in Appendix B.

3.1.3 Synthetic Precipitate Leaching Procedure Testing

Ten soil samples from Area 5 were selected for SPLP analysis following nitrogen compound
analysis to more accurately evaluate the soil leaching to groundwater pathway. The ten
samples were selected based upon the highest nitrogen compound concentrations. The SPLP
analysis was performed by Merit Laboratories for ammonia, nitrates, nitrites, sulfate, phosphate,
and iron.

3.2 Phase II Groundwater Investigation

SECOR initiated the Phase II groundwater investigation, consisting of the installation of vertical
profile borings and one permanent monitoring well, in May 2004. Four additional permanent
monitoring wells, one off-site and three on-site, were installed in October 2004, and installation
details are documented below. All borings were installed by hand auger to a depth of five feet
bgs to clear potential subgrade utilities, then installed to completion depth using a truck-
mounted HSA drilling rig. Vertical profile boring and monitoring well locations, determined by a
survey conducted in October 2004, can be found on Figure 3-1.

3.2.1 Vertical Profile Borings

A total of eighteen temporary monitoring wells were installed in vertical profile boreholes for
groundwater sample collection as part of the Phase II RI activities. The vertical profile borings
were installed in Area 1, Area 5, and Area 6. Two borings could not be installed as specified in
the Phase II Work Plan. The proposed location of boring A1-VP-002 was beneath the soil bins
and a concrete pad, and boring A1-VP-006 could not be installed because of limited access due
to equipment that has been abandoned at the Site.

The vertical profile borings were installed to a depth of 10 feet bgs, sampled, then drilling
continued to a final depth of 20 feet bgs. Lithology was recorded on the boring logs contained in
Appendix B. Please note that vertical profile borings A5-VP-001 through A5-VP-007 correspond
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to soil borings A5-SB-001 through A5-SB-007, and were only named differently to distinguish
between soil and groundwater samples; therefore, separate boring logs were not completed.

The auger was advanced until the first sample collection depth of 10 feet bgs was reached. A
two-inch diameter PVC temporary well with five-foot screen was inserted into the auger. A sand
pack was installed while the auger was withdrawn until the screen was covered with sand. The
well was then purged and sampled according to the procedures in the Phase II Work Plan, then
the PVC was pulled and drilling commenced until the second sample collection depth of 20 feet
bgs was reached. The temporary well was installed and sampled as before. Groundwater
sample collection details were recorded on groundwater purge and sample forms contained in
Appendix C.

In locations where the water table was lower, groundwater samples could not be collected at the
specified depth. Groundwater samples were not collected at 10 feet bgs at A5-VP-001, A5-VP-
007, A5-VP-008, A5-VP-009, A6-VP-002, and A6-VP-004.

After all groundwater samples were collected, the PVC was pulled. The borings were
decommissioned by sealing the borehole with hydrated bentonite chips and gravel or concrete,
consistent with WAC 173-160. All equipment was decontaminated as described in the Phase II
Work Plan to minimize cross-contamination between well locations.

Groundwater samples from the vertical profile borings were sent to Merit Laboratories for the
following analyses: arsenic, alkalinity, chloride, dissolved oxygen (DO), nitrates, nitrites,
ammonia, phosphate, sulfate, iron, herbicides, pH, and oxidation-reduction potential (ORP).
Chains of custody are included in Appendix A.

3.2.2 Monitoring Wells

A total of five permanent monitoring wells were installed at the Site during various stages of the
Phase II investigation. Monitoring well MW-8 was installed in Area 1 to a final depth of
approximately 17 feet bgs to delineate the nitrogen compound plumes. Monitoring well MW-9
was installed approximately 100 feet downgradient of the southern property boundary to a depth
of approximately 18 feet bgs to assess off-site conditions. Monitoring well MW-10 was installed
to a depth of approximately 18 feet bgs in the eastern portion of Area 3 to test for the presence
of petroleum hydrocarbons in groundwater. Monitoring well MW-11 was installed in the western
portion of Area 3 to a depth of approximately 18 feet bgs to delineate possible fertilizer
contamination emanating from properties across N. First Street. Monitoring well MW-12 was
installed to a depth of approximately 18 feet bgs to delineate groundwater conditions at the
property boundary in Area 6. Monitoring wells MW-10, MW-11, and MW-12 were not included
in the Phase II Work Plan, but were installed according to its procedures.

Two-inch diameter PVC wells were installed in 8-inch diameter borings drilled by HSA method.
Wells were set with ten-foot slotted (0.010-inch) PVC screens. Well installations were
completed with sand filter packs and hydrated bentonite seals, as well as flush-mounted well
monuments. Well construction details were recorded on boring logs contained in Appendix B.

Once the wells were completed, each was developed by surging and bailing to remove fine-
grained sediment from the formation and filter packs, and increase the hydraulic efficiency of the
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well. The wells were surged with a surge block through the full extent of the screened interval
while simultaneously being purged. Development was considered complete when each
respective well produced water that was relatively free of sediment. Groundwater samples were
collected using minimal drawdown procedures with a combination of dedicated and non-
dedicated equipment. Static water levels and water quality parameters were measured and
logged on the groundwater purge and sample forms contained in Appendix C.

Groundwater samples were collected in the laboratory-prepared containers and shipped to Merit
Laboratories for analysis. Samples from all five wells were analyzed for arsenic, alkalinity,
chloride, DO, nitrogen compounds, phosphate, sulfate, iron, herbicides, pH, and ORP. Samples
from MW-10 and MW-11 were also analyzed for VOCs, TPH-Gx, and TPH-Dx. Chains of
custody are located in Appendix A.

3.3 Phase II Surface Water/Sediment Investigation

The surface water/sediment investigation of the lagoon located in the southeastern portion of
Area 1 was completed in June 2004. One sample of the lagoon surface water and one sample
of the lagoon sediment, along with duplicate samples, were collected to evaluate the nitrogen
concentrations. The sediment was sampled from the west edge of the lagoon using a ponar
dredge. The surface water was sampled from approximately the middle of the lagoon using a
HDPE water collection wand. Sampling implements were decontaminated following use
according to procedures from the Phase II Work Plan. Both samples were analyzed by Merit
Laboratories for nitrates, nitrites, and ammonia. Chains of custody are included in Appendix A.

3.4 Quality Assurance/Quality Control Procedures

To ensure accuracy in sampling results, the following quality assurance/quality control (QA/QC)
samples were collected during the Phase II sampling activities: duplicates and equipment
blanks. Duplicate samples were collected at a frequency of approximately ten percent to
evaluate the laboratory’s performance by comparing the analytical results of two samples
collected at the same location. Equipment blanks were collected to determine if any
contamination was introduced due to improper decontamination of equipment. A review of the
analytical results shows that duplicate results were generally consistent, and results do not
indicate that contamination from equipment was an issue.

3.5 Single Well Pump Testing

Single well pump tests were performed at monitoring wells MW-1, MW-3, MW-4, MW-5, MW-6,
MW-7, and MW-8 to estimate the horizontal hydraulic conductivity of the shallow aquifer.
Before pump testing was performed, depth to water and total depth of each well at the Site was
measured.

Each well had a remote sensing device (RSD; In-Situ TROLL 9000, HERMIT Monitoring
System) placed in it to record water levels in the well. The RSD was positioned as close to the
bottom of the well as possible without touching the bottom. The RSD was then secured so the
position of the RSD was stationary and was not affected by the pump and/or change in water
levels. Once the RSD was secured, it was calibrated to the height of water previously measured
above it.
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Subsequently, the pump was placed into the well and positioned approximately 70% beneath
the height of the water column. The RSD was programmed to record water levels with a
logarithmic interval. The pump test was started once the static water level in the well recovered
to equilibrium conditions. The recording of water levels began just prior to initiating pumping.
The pumping rate was set at approximately 0.5 gpm in most of the wells, but ranged from 0.3
gpm to 1.0 gpm due to pump operation and relatively fast drawdown. To verify RSD
measurements, water levels in the well were also collected manually during the pump test.

The pumping portion of the test was completed when equilibrium conditions were reached.
Equilibrium conditions are defined when water level measurements are unchanged for one-half
of a log cycle of time. The RSD then recorded the recovery of the well. As with the pumping
portion of the test, water levels in the well were manually measured during recovery to verify the
values recorded with the RSD. The RSD was used to measure water levels until the original
water level was achieved.

Data collected during the pump test was analyzed to evaluate hydraulic conductivity of the
portion of the aquifer that was stressed. The method used to analyze the pump test data was
the Cooper-Jacob Method. Results are discussed in Section 4.4.
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4.0 DATA PRESENTATION AND SCREENING

In the same manner as during the Phase I RI, detected constituents were screened against
MTCA criteria to determine the IHSs and further delineate areas of contamination on the Site.
Results for the soil, groundwater, and surface water/sediment investigations are discussed
below, as are the results for the single well pump testing.

4.1 Soil Screening

Concentrations of constituents detected in soil during the Phase II RI were first screened
against Ecology’s MTCA Method A CULs and natural background soil metals concentration to
determine the IHSs. Constituents were retained as IHSs for one of the following reasons:

 Detected concentrations exceeded MTCA Method A CULs;
 Detected metals concentrations were above natural background; or
 Detected constituents do not have MTCA Method A CULs or natural background

concentrations available.

The IHSs were then screened against MTCA Method B and C CULs, as required by Ecology’s
MTCA program. Results for each area are discussed below.

4.1.1 Area 3 Results

A summary of the detected concentrations from the Area 3 soil investigation compared to the
MTCA Method A CULs is provided in Table 4-1, and the analytical laboratory reports are
included in Appendix D. Based upon this comparison, TPH-Gx was retained as an IHS.
Results were then screened against MTCA Method B and C CULs in Table 4-2. Please note
the MTCA Method C CUL for TPH-Gx was calculated using the "Workbook for Calculating
Cleanup Levels for Individual Hazardous Substances." There were five detections of TPH-Gx
exceeding Method B and C CULs, all of which were at a depth of 7.5 feet bgs. One additional
detection of TPH-Gx at a depth of 4.5 feet bgs exceeded MTCA Method B CULs. Area 3 results
are shown on Figure 4-1.

4.1.2 Area 5 Results

Table 4-3 summarizes the detected concentrations from the Area 5 soil investigation in
comparison to the MTCA Method A CULs and the natural background soil metals
concentrations. The analytical laboratory reports are provided in Appendix D. Based upon this
comparison, nitrate-N, phosphate, and sulfate were retained as IHSs, since no MTCA Method A
criteria are available. Iron was eliminated as an IHS, since concentrations were below the
natural background concentration of 51,500 mg/kg.

Phosphate and sulfate are not recognized as hazardous substances by U.S. Environmental
Protection Agency (USEPA), as they are not in Table 302.4 – List of Hazardous Substances
and Reportable Quantities (40 CFR, Section 302.4). No MTCA Method B or C CULs for soil
have been developed for phosphate or sulfate. These constituents were analyzed for remedial
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design purposes rather than for evaluation of risk to human health. Therefore, no comparison to
MTCA criteria is required.

The screening of detected concentrations of nitrate-N in Area 5 soil against MTCA Method B
and C CULs is provided in Table 4-4. No exceedances were observed.

Figure 4-2 and Figure 4-3 summarize the nitrate-N soil data from Area 5 at depths of 4.5 feet
bgs and 9.0 feet bgs, respectively, and also present concentration isopleths to aid in identifying
possible source areas. In the Phase I RI Report, a concentration isopleth of 500 mg/kg was
chosen to illustrate areas of concern. No Area 5 soil detections in Phase II exceeded 500
mg/kg, indicating that surface soils in Area 5 are of greater concern than subsurface soils. A
300 mg/kg concentrations isopleth was chosen in Figures 4-2 and 4-3 to identify the areas with
higher nitrate-N concentrations.

4.1.3 Area 5 SPLP Results

The results of the Area 5 SPLP analysis are found in Table 4-5, and the analytical laboratory
reports are included in Appendix D. Comparing the detected results against MTCA Method B
and C groundwater criteria or secondary MCLs, nitrite-N and sulfate did not exceed
groundwater standards. Nitrate-N and iron did exceed MTCA Method B and C criteria and
secondary MCLs, respectively.

The SPLP results will be further discussed in Section 4.5, as they relate to the fate and transport
of constituents at the Site.

4.2 Groundwater Screening

Concentrations of constituents detected in groundwater during the Phase II RI were first
screened against Ecology’s MTCA Method A CULs to determine the list of IHSs. Constituents
were retained as IHSs if they exceeded their MTCA Method A CULs, or if no MTCA Method A
CULs were available. Detected concentrations of IHSs were then screened against MTCA
Method B and C CULs, as required by Ecology’s MTCA program. Results are discussed below.

4.2.1 Vertical Profile Boring Results

A summary of the detected concentrations from the vertical profile boring groundwater sampling
compared to the MTCA Method A CULs is found in Table 4-6, and the analytical laboratory
reports are provided in Appendix D. Based upon this comparison, the following constituents
were retained as IHSs: 2,4-D, ammonia-N, arsenic, chloride, dinoseb, iron, nitrate-N, nitrite-N,
phosphate, and sulfate. Alkalinity as CaCO3 and pH were also analyzed in these samples, and
results are presented in Table 4-6. These two parameters were analyzed for remedial design
purposes and are not considered IHSs.

Detected concentrations of IHSs were then compared to the MTCA Method B and C CULs in
Table 4-7. Exceedances were observed for 2,4-D, arsenic, dinoseb, nitrate-N, and nitrite-N. No
MTCA Method B and C CULs have been developed for ammonia-N. Ammonia-N will be
discussed further in Section 4.5.2.



SECOR

Phase II RI Report.doc 15 SECOR International, Inc.
24CH.67201.00 May 17, 2005

Chloride, iron, sulfate, and phosphate were analyzed for remedial design purposes rather than
for evaluation of risk to human health, and do not have MTCA Method B and C CULs for
groundwater. Phosphate and sulfate are not recognized by USEPA as hazardous substances
(according to 40 CFR, Section 302.4). Detected concentrations of chloride, iron, and sulfate
were compared to their secondary MCLs, and exceedances were observed. No secondary
MCL exists for phosphate. Secondary MCLs are based on cosmetic and aesthetic criteria for
drinking water rather than on human health.

The maximum detected concentrations of constituents at each vertical profile boring location
(regardless of depth or duplicate) exceeding MTCA Method B and C CULs or secondary MCLs
are shown on Figure 4-4.

Summaries of the vertical profile boring groundwater results and concentration isopleths for
nitrate-N and ammonia-N are included in Figures 4-5 through 4-8. Figure 4-5 and Figure 4-6
present nitrate-N concentration isopleths for the vertical profile borings at depths of 10 feet bgs
and 20 feet bgs, respectively. Figure 4-7 and Figure 4-8 present ammonia-N concentration
isopleths for the vertical profile borings at depths of 10 feet bgs and 20 feet bgs, respectively.
These figures demonstrate that source areas are limited to the southeastern portion of the Site,
located in Area 1 and the southern section of Area 6.

4.2.2 Permanent Monitoring Well Results

A summary of the detected concentrations from the sampling of permanent monitoring wells
MW-8, MW-9, MW-10, MW-11, and MW-12 compared against the MTCA Method A CULs is
found in Table 4-8, and the analytical laboratory reports are provided in Appendix D. Based
upon this comparison, the following were retained as IHSs: ammonia-N, arsenic, benzene,
chloride, 2,4-D, dinoseb, iron, nitrate-N, phosphate, n-propylbenzene, sulfate, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, o-xylene, and p,m-xylene. Only arsenic and benzene
exceeded their MTCA Method A CULs. All other constituents listed above were retained on the
basis that no Method A criteria were available. Alkalinity as CaCO3 and pH were also analyzed
in these samples, and the results are presented in Table 4-8. These two parameters were
analyzed for remedial design purposes; therefore, they are not considered IHSs and are not
included in further result analysis.

Table 4-9 presents the comparison between detected concentrations of IHSs against MTCA
Method B and C CULs. Exceedances of MTCA Method B and C CULs were observed for
arsenic and nitrate-N in all five wells. Exceedances of MTCA Method B and C CULs were also
observed for benzene in MW-10 and 2,4-D in MW-12. Ammonia-N was detected in MW-8, MW-
9, and MW-12, but no MTCA Method B and C CULs have been developed. Ammonia-N will be
discussed in Section 4.5.2.

Detected concentrations of chloride, iron, and sulfate were compared to their secondary MCLs.
Iron exceeded its secondary MCL in all five wells, while sulfate its secondary MCL in MW-8,
MW-9, and MW-12. Chloride only exceeded its MCL in MW-12.

The maximum detected concentrations of constituents at each monitoring well location installed
during Phase II exceeding MTCA Method B and C CULs or secondary MCLs are shown on
Figure 4-9. The maximum detected concentrations of constituents from MW-1, MW-3, MW-4,
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MW-5, MW-6, and MW-7 exceeding MTCA Method B and C CULs or secondary MCLs are also
shown on this figure. These samples were collected during the fourth quarter of groundwater
monitoring on June 1, 2004.

4.2.3 Groundwater Summary

Figure 4-10 and Figure 4-11 show the maximum detected groundwater concentrations for
nitrate-N and ammonia-N, respectively, regardless of sample date or depth at all monitoring well
and vertical profile boring locations. Maximum detected groundwater concentrations at wells
MW-1 through MW-7 are also shown on these drawings. Please note that Phase I results on
Figure 4-10 are for total nitrates + nitrites, as no separate analysis was performed for nitrate-N.

Concentration isopleths of 1,000 mg/l and 500 mg/l have been drawn to help illustrate the areas
of concern at the Site. These areas are focused in the southeastern portion of the Site. These
results will be further discussed in Section 4.5.

4.3 Surface Water/Sediment Investigation Results

Table 4-10 summarizes the detected concentrations from the surface water/sediment sampling
of the lagoon, and the analytical laboratory results are included in Appendix D. No detections of
nitrate-N or nitrite-N were observed. Ammonia-N was detected in both the sediment and
surface water samples and their duplicate samples.

4.4 Single Well Pump Testing Results

Drawdown and recovery data from the single well pump testing were analyzed according to the
Cooper-Jacob Method to determine the hydraulic conductivity of each well. The results are
summarized in Table 4-11. The hydraulic conductivities (K) were calculated to range from
2.74E-05 cm/s to 4.12E-04 cm/s, with an average hydraulic conductivity of 1.45E-04 cm/s. This
hydraulic conductivity is characteristic of fine sands, organic and inorganic silts, and mixtures of
sand, silt, and clay.

4.5 Fate and Transport

Based upon the results of the Phase I RI, further delineation and analysis was performed
regarding the fate and transport for constituents at the Site, including nitrate, ammonia, dinoseb,
and arsenic. This delineation and findings are discussed in the following sections.

4.5.1 Nitrate

Nitrate-N was detected in off-site monitoring well MW-9 at a concentration of 1,000 mg/l in
groundwater, which is above MTCA Method B and C criteria. This indicates that nitrates are
leaching from the soil column and migrating off-site through groundwater flow. This is further
reinforced by the results of the SPLP testing on soil samples from Area 5. This testing showed
that nitrates did leach from the soil column, resulting in concentrations ranging from 1 mg/l to
14.7 mg/l. Nitrate migration is also illustrated in Figure 4-10. Concentration isopleths were
generated using the maximum nitrate-N concentrations in groundwater, and show that the



SECOR

Phase II RI Report.doc 17 SECOR International, Inc.
24CH.67201.00 May 17, 2005

nitrate-N plume is concentrated in Area 1 and in the southern portion of Area 6. It also extends
off-site.

Nitrite-N is not shown to exhibit the same behavior, as it was not detected in off-site monitoring
well MW-9, and was also not detected in the SPLP testing. Therefore, nitrite-N is not a concern
for leaching to groundwater and off-site migration.

4.5.2 Ammonia

Ammonia is not shown to mobilize from the soil column, and is not a concern for leaching to
groundwater and migrating off-site. Ammonia-N was detected at the method detection limit in
off-site well MW-9 at a concentration of 0.1 mg/l in groundwater. The SPLP testing in Area 5
showed that ammonia-N only leached from the soil column in one out of ten samples, and at a
low concentration of 0.5 mg/l. Figure 4-11, which shows concentration isopleths generated
using the maximum ammonia-N concentrations in groundwater, indicates that ammonia-N
concentrations are centered in Area 1 and the southern portion of Area 6, and do not
significantly extend off-site.

The cation exchange capacity (CEC) of the soils in Area 1 was investigated during the Phase I
RI, and an average CEC of 20.3 milliequivalents/100 grams was reported. This is a relatively
high CEC for sandy soils, indicating the Site soils have a great capacity to hold exchangeable
cations, such as ammonium.

Research involving soil testing indicates most nutrient anions in their available form, such as
nitrate (NO3

-), chloride (Cl-), sulfate (SO4
-2) and borate (BO3

-3), are repelled by the soil-exchange
complex and, therefore, will easily leach with excess water. This reinforces the conclusions
from Section 4.5.1.

4.5.3 Dinoseb

Dinoseb is not shown to be a concern for migration off-site. Though dinoseb was detected in
samples collected from the on-site vertical profile borings at levels above MTCA Method B and
C criteria, dinoseb was not detected at levels above MTCA Method B and C criteria in off-site
monitoring well MW-9 or monitoring well MW-12.

4.5.4 Arsenic

Arsenic exceeds the MTCA Method B and C criteria across the Site in both impacted and non-
impacted areas. Arsenic can be released naturally into the groundwater from the soil by a
variety of weathering and biological mechanisms. When the arsenic is dissolved into the
groundwater, it may undergo other transformations involving redox reactions or ligand
exchange. The fate and transport process for arsenic in groundwater is highly dependent upon
the valence state of the arsenic, the pH of the groundwater, and the concentration of iron in the
soil and groundwater. Arsenic is most commonly found in groundwater in the form of arsenate,
As (V), and less frequently as arsenite, As (III), depending on subsurface redox conditions.

The presence of nitrate (an oxidizing agent) in the Site groundwater has produced elevated
redox conditions (+70 mV to +182 mV) which makes arsenic more stable in the soil and less
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soluble in the groundwater due to high sorption capacity. At the typical Site groundwater pH
conditions of 7.2 to 8.3, the arsenic exists in the form of the H2AsO4

- and H2AsO4
2- arsenic

conjugate bases. These two anions are readily sorbed to common iron minerals and iron
oxyhydroxides in the subsurface. This arsenic can be released by reductive dissolution of the
iron mineral or oxyhydroxide. Movement of most arsenic species in the groundwater will occur
by the reduction of iron minerals and/or ferric oxyhydroxides which release sorbed arsenate
anions into solution. Once in solution, the arsenate may be reduced to arsenious acid
(H3AsO3). Arsenious acid has a pKa value of 9.2, so very little conjugate base is available for
sorption. Therefore, the arsenite, As (IIII), is more soluble and mobile in groundwater than
arsenate, As (V).
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5.0 TREATABILITY INVESTIGATION

A treatability investigation, including both a bench-scale study and field pilot study, was
conducted at the Site to guide future remediation activities. Results of the treatability
investigation are detailed below.

5.1 Bench-scale Study Results

Bench-scale testing was conducted using representative soil and groundwater samples
collected from the Site. Five gallons of soil were collected from the unsaturated zone and
designated for evaluation of potential ex-situ treatment remedies. Five gallons of soil were
collected from the saturated zone and designated for testing of potential in-situ treatment
processes. Ten gallons of groundwater were collected from MW-04, where dinoseb has
previously been detected. The samples were delivered to SECOR’s Treatability Laboratory in
Toledo, Ohio, where the bench-scale testing was performed.

To ensure an efficient, cost-effective collection of data, the bench-scale treatability study was
conducted in a phased approach. Testing results from the initial phases were incorporated
within the design parameters of subsequent testing. The following sections provide a summary
of the work scope completed during each phase of testing, and provide testing results.

5.1.1 Phase I – Initial Baseline Screening

Upon receipt of samples by SECOR’s Treatability Laboratory, initial baseline screening of the
soil and groundwater was conducted. The groundwater was analyzed for the following
parameters.

 Alkalinity  Phosphorus  Arsenic
 pH  Total heterotrophs  Iron
 ORP  Denitrifying bacteria  Manganese
 Nitrates  Nitrifying bacteria  TOC
 Nitrites  Sulfates  Dinoseb
 Ammonia

The saturated and unsaturated soil samples were analyzed for the following parameters:

 Nitrates
 Nitrites
 Ammonia
 Phosphorus
 Dinoseb

The nitrogen and phosphorus data were used to determine if the nitrogen-to-phosphorus ratios
were adequate for nitrification and denitrification. Alkalinity data was used to determine if
alkalinity supplements were required for nitrification (the alkalinity-to-ammonia-N ratio should be
approximately 9:1 to avoid acidic pH conditions). The total nitrogen loading was also used to
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establish the dosage demands for the soluble carbon substrate required in the denitrification
stage. All other analyses were used to establish baseline criteria for the bench-scale test. The
results of Phase I are presented below.

Soil Analysis Results
Representative samples of the unsaturated and saturated soil zones were sent to Merit
Laboratories for analysis. Initial samples were also sent to Brookside Laboratories, Inc.
(Brookside) in New Knoxville, Ohio for dinoseb analysis. The results are presented in the
following table.

Initial Soil Analysis Results
Analysis Parameter Unsaturated Soil Saturated Soil EPA Method

Ammonia 820 mg/kg 85 mg/kg 350.3
Nitrate 180 mg/kg 153 mg/kg 300.0
Nitrite < 40 mg/kg < 40 mg/kg 300.0

Total Phosphorus 810 mg/kg 2,440 mg/kg 365.2
Solids 78% 77% 160.3

Dinoseb < 0.5 mg/kg < 0.5 mg/kg 8150

Groundwater Analysis Results
Representative groundwater samples were also sent to Merit Laboratories and Brookside for
baseline analyses. The results of these groundwater analyses are provided in the following
table.

Initial Groundwater Analysis Results
Analysis Parameter Groundwater Concentration EPA Method

Ammonia 730 mg/l 350.3
Nitrate 754 mg/l 300.0
Nitrite 3.7 mg/l 300.0
TOC 8.88 mg/l 415.1

Total Phosphorus 0.1 mg/l 365.2
Sulfate 208 mg/l 300.0
Arsenic 0.008 mg/l 200.8

Iron 0.22 mg/l 200.8
Manganese 0.328 mg/l 200.8

Dinoseb 0.459 mg/l 8150

SECOR’s Treatability Laboratory performed groundwater screening for a variety of parameters.
The results are presented below.

SECOR’s Initial Groundwater Analysis Results
Analysis Parameter Groundwater Results Screening Method

pH 7.65 Oakton Meter 35624-34
ORP 131 mV Oakton Meter 35650-02

Alkalinity 454 mg/l Sulfuric Acid Titration
Nitrate > 500 mg/l Hach Test Strip 27454-25
Nitrite > 3 mg/l Hach Test Strip 27454-25
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Initial analyses were performed on Site groundwater to quantify populations of heterotrophic,
nitrifying, and denitrifying bacteria to provide baseline criteria for evaluating bench-scale efforts
to stimulate the desired microbes. Testing was performed using BARTTM microbiology test kits
manufactured by Droycon Bioconcepts, Inc. The initial testing results are provided below.

Initial Microbial Screening Results
Parameter Population (colony forming units/milliliter)

Total Heterotrophs* 500,000
Nitrifying Bacteria > 100,000

Denitrifying Bacteria 1,000
* Test results further identified the dominant heterotroph type to be aerobic.

5.1.2 Phase II – Treatment Using Indigenous Bacteria Versus Inoculants

Once baseline criteria were established, the second phase of testing was initiated to evaluate
the potential for stimulating the indigenous microbial populations for the desired remediation
purposes. Commercially-made inoculants were also evaluated as part of the testing. The
inoculants were obtained from Acquamarine and Alken-Murray Corporation. The Acquamarine
inoculants consisted of freeze-dried nitrifying (ACM-NH3) and denitrifying (ACM-NO3) bacteria.
The Alken-Murray products consisted of a liquid concentrate of nitrifying bacteria (Alken Clear-
Flo 7110(50x)) and a dried blend of denitrifying bacteria (Alken Enz-Odor 6). In-situ treatment
was evaluated using soils collected from below the water table and ex-situ treatments were
simulated using unsaturated zone soil moistened with groundwater. Analytical parameters were
similar to those completed in Phase I.

Testing was conducted by preparing four sample subsets. Enhanced nitrification and
denitrification were evaluated under both in-situ and ex-situ conditions. Test samples were
comprised of a soil/groundwater matrix in a container with the chemical additive to be evaluated.
The subsets included a kill group (where sulfuric acid was used to eliminate the microbes) and a
control group (soil and groundwater without additive). The kill group underwent the same
enhancement process as the bacterial samples.

The in-situ nitrification subset evaluated enhancement of the indigenous bacteria with an
inoculant (ACF 110-50X or ACM-NH3) to determine if inoculation was required and if it was
beneficial. The samples were supplemented with bicarbonate alkalinity, as required, and
sparged with a small air pump to oxygenate the samples. The evaluated inoculants contained
both the Nitrosomonas and Nitrobacter bacteria for optimal nitrification. The ex-situ nitrification
process evaluated percarbonate addition as a chemical capable of delivering both bicarbonate
and oxygen for enhanced nitrification. The denitrification treatment studies for the in-situ and
ex-situ applications were evaluated using acetate addition as an electron donor enhancement.
The samples included an indigenous bacteria test group and two inoculated test groups. The
inoculated test groups included commercial inoculants of denitrifying bacteria cultures (ACM-
NO3 and A-EO-6) known to contain a wide variety of denitrifying bacteria.

Nitrification Process
Process monitoring was conducted for the saturated system through measurement of pH, ORP,
and ammonia levels over the course of the testing timeframe. The pH and ORP levels for the
individual test samples showed little fluctuation over the course of the first 21 days of testing.
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Monitoring of ammonia levels within the test samples using an EM Science test kit indicated
levels exceeded the maximum detectable concentration of 400 mg/l.

The results indicated that geochemical parameters present at the Site produced rate-limited
conditions resulting from low alkalinity. The bioactivity within the test samples leveled off as the
alkalinity dropped below 100 mg/l. The indigenous and two commercially-produced inoculant
samples were therefore supplemented using sodium bicarbonate, instead of sodium carbonate,
to increase alkalinity. The results were very promising, as monitoring of ammonia levels using
the EM Science test kit produced concentrations ranging from 10 mg/l to 100 mg/l. The
monitoring results showed the best performance was achieved through the stimulation of
indigenous microbial populations.

Nitrification testing results are presented in the following tables.

Nitrification – Unsaturated Test Samples
Analyte Control Kill Indigenous ACM-NH3 ACF 110-50x

Ammonia 70 mg/kg 100 mg/kg 90 mg/kg 100 mg/kg 120 mg/kg
Nitrate 166 mg/kg 130 mg/kg 145 mg/kg 125 mg/kg 155 mg/kg
Nitrite < 10 mg/kg < 10 mg/kg < 10 mg/kg < 10 mg/kg < 10 mg/kg

Phosphorus 2,240 mg/kg 2,120 mg/kg 2,380 mg/kg 2,080 mg/kg 2,720 mg/kg
Solids 76% 78% 77% 79% 77%

Nitrification – Saturated Test Samples
Analyte Control Kill Indigenous ACM-NH3 ACF 110-50x

Ammonia 240 mg/l 970 mg/l 8.5 mg/l 38 mg/l 73 mg/l
Nitrate 859 mg/l 908 mg/l 906 mg/l 1,010 mg/l 987 mg/l
Nitrite 55.9 mg/l < 0.2 mg/l 929 mg/l 832 mg/l 819 mg/l

Phosphorus 6.34 mg/l 10.0 mg/l 4.35 mg/l 2.94 mg/l 4.00 mg/l

Testing performed using the BARTTM test kits showed that greater than 10,000-fold increases in
nitrifying bacteria microbial populations occurred within the indigenous and two commercially-
produced inoculant test samples, compared to pre-test levels. However, the laboratory results
show that incomplete oxidation of ammonia occurred, resulting in the formation of nitrites and
not nitrates. These results were observed in both the inoculated samples and the indigenous
samples, thus indicating that the incomplete bio-oxidation was the result of chemical biological
inhibitions rather than a lack of suitable bacteria for nitrification.

Denitrification Process
Process monitoring conducted for the saturated system indicated Site soils may be highly
amenable to the denitrification of nitrates and nitrites through the enhancement of naturally
occurring biological processes. The pH of the indigenous and two inoculant samples increased
by approximately 15 percent within the first few days of testing, before stabilizing between 9.0
and 9.2. A decrease in sample ORPs to levels less than -100 mV were recorded within the first
week.

The data collected during testing indicated that following a brief acclimation period of a few
days, stimulation of bacteria occurred within the test samples for the denitrification process.
Monitoring of nitrate and nitrite levels using the Hach test kits showed reduction in
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concentrations to below detection limits occurs within the first ten days. The process also
resulted in elevated alkalinity levels, averaging approximately 6,600 mg/l. This concentration
was 22 times that observed within the control sample. The monitoring results showed the best
performance was achieved through the stimulation of indigenous microbial populations.

Final samples for the saturated and unsaturated systems of the denitrification process were
collected and submitted to Merit Laboratories for analysis. The results of these analyses are
presented in the tables below.

Denitrification – Unsaturated Test Samples
Analyte Control Indigenous ACM-NO3 A-EO-6

Ammonia 70 mg/kg 60 mg/kg 40 mg/kg 60 mg/kg
Nitrate 165 mg/kg < 4.0 mg/kg < 4.0 mg/kg < 4.0 mg/kg
Nitrite < 4.0 mg/kg < 4.0 mg/kg < 4.0 mg/kg < 4.0 mg/kg

Phosphorus 2,220 mg/kg 2,700 mg/kg 2,210 mg/kg 2,220 mg/kg
Solids 74% 74% 77% 76%

Denitrification – Saturated Test Samples
Analyte Control Indigenous ACM-NO3 A-EO-6

Ammonia 750 mg/l 590 mg/l 550 mg/l 600 mg/l
Nitrate 890 mg/l < 4.0 mg/l < 4.0 mg/l < 4.0 mg/l
Nitrite 5.0 mg/l < 4.0 mg/l < 4.0 mg/l < 4.0 mg/l

Phosphorus 2.17 mg/l 4.53 mg/l 6.75 mg/l 5.34 mg/l
TOC 10.6 mg/l 561 mg/l 238 mg/l 219 mg/l

Arsenic 0.068 mg/l 0.103 mg/l 0.153 mg/l 0.151 mg/l
Iron 0.880 mg/l 1.410 mg/l 1.600 mg/l 1.710 mg/l

Manganese 0.404 mg/l 0.293 mg/l 0.315 mg/l 0.311 mg/l
Selenium < 0.005 mg/l < 0.005 mg/l < 0.005 mg/l < 0.005 mg/l

Testing performed using the BARTTM microbiology test kits showed greater than 5,000-fold
increases in microbial populations for denitrifying bacteria occurred within the indigenous and
two commercially-produced inoculant test samples when compared to pre-test levels.

5.1.3 Phase III – Electron Acceptor and Donor Optimization

This phase of the treatability study was designed to evaluate the effectiveness of multiple
electron donors and acceptors to enhance the desired nitrification/denitrification reactions.
Testing was conducted utilizing stimulation of the indigenous microbial population, identified as
showing optimal performance during Phase II. Analytical parameters are the same as those in
Phase II, and samples were collected at the same sampling frequency.

Testing was conducted by preparing four sample subsets. Enhanced nitrification and
denitrification was evaluated under in-situ and ex-situ conditions. Test samples were comprised
of a soil/groundwater matrix in a container with the chemical additive to be evaluated. The
nitrification subsets contained a control group comprised of soil, groundwater, and selected
microbes without addition of an electron acceptor. The denitrification subsets were compared to
a control group utilizing acetate as an electron donor.
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The in-situ nitrification subset evaluated the ability of two electron acceptors:
aeration/bicarbonate and sodium percarbonate. The ex-situ nitrification process evaluated
sodium percarbonate and calcium peroxide addition. Denitrification treatment for the in-situ and
ex-situ applications was evaluated using both glucose and whey powder as electron donors.

At completion of the test, water samples were filtered from the saturated denitrification
treatability studies for analyses of dissolved arsenic, manganese, and iron to determine if
reduced groundwater conditions increased concentrations of these metals in solution. In
addition, the water was analyzed for TOC to determine the extent of electron donor degradation,
and for dinoseb to evaluate the extent of dinoseb degradation resulting from the carbon
substrate addition.

Final samples were collected and submitted to Merit Laboratories and Brookside. The
nitrification and denitrification tests were conducted concurrently for both the saturated and
unsaturated soils. Phase III testing results are presented below.

Nitrification Process
Test sample monitoring followed the same procedures and parameters outlined during the
Phase II testing. Given the rate-limiting conditions observed during the previous tests, the
addition of sodium bicarbonate was incorporated during preparation of the aeration sample for
the saturated soils. The production of excessive amounts of off-gas and pressure build up within
five minutes of preparing the unsaturated soil sample amended with calcium peroxide excluded
this remedial option from further evaluation.

Process monitoring was conducted for pH, ORP, and ammonia levels within the saturated soil
samples. The sodium percarbonate sample pH held steady throughout the testing at
approximately 9.9, while the ORP showed an initial decrease from +54 mV to +12 mV in the first
two days before steadily increasing back to pretest levels over the course of the next four
weeks. A similar trend was observed for the aeration sample ORP, as an initial decrease from
+64 mV to +26 mV was observed. However, the subsequent increase exceeded pretest levels
at the end of the test, achieving +149 mV. The pH levels recorded for the aeration sample held
steady at approximately 9.2 for the first sixteen days, and then decreased to 6.6 over final two
weeks of testing. The alkalinities of the aeration and sodium percarbonate test samples were
determined to be approximately 100 mg/l and 10,400 mg/l, respectively

The results of the laboratory analyses performed by Merit Laboratories and Brookside for the
Phase III test samples are provided in the following tables.

Nitrification – Unsaturated Test Sample
Sample Total Solids Ammonia Nitrate Nitrite Phosphorus

Sodium Percarbonate 80% 40 mg/kg 129 mg/kg < 5 mg/kg 2,040 mg/kg

Nitrification – Saturated Soils
Analyte Aeration Sample Sodium Percarbonate Sample

Ammonia 75 mg/l 740 mg/l
Nitrate 1,070 mg/l 906 mg/l
Nitrite 461 mg/l 13.6 mg/l

Phosphorus 7.47 mg/l 4.43 mg/l
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Monitoring with the BARTTM test kits showed total heterotroph populations for the aeration
sample to be approximately 1,000–10,000 cfus/ml. No heterotrophs were observed in the
sodium percarbonate sample. Testing for nitrifying bacteria provided the same results for both
samples as populations ranged between 1,000 and 10,000 cfus/ml.

Denitrification Process
Phase III denitrification testing was designed to evaluate the ability of sodium acetate, glucose,
and whey powder to act as electron donors for stimulating indigenous bacteria for the reduction
of dinoseb, nitrate, and nitrite levels within the subsurface. After a four-week reaction period,
final samples were collected and submitted for off-site laboratory analyses for the parameters of
concern.

Monitoring of pH, ORP, nitrate, and nitrite levels was conducted for the saturated systems of the
sodium acetate, glucose, and whey powder test samples. The ORP for all three samples
decreased from pretest levels of approximately +80 mV to < -100 mV within the first three days
and remained at this level for the duration of the testing. The pH of the whey powder and
sodium acetate samples increased over the course of the testing timeframe, while pH levels
decreased within the glucose sample. The recorded pH levels from before and after treatment
are provided in the following table.

Denitrification pH Monitoring Results
Sample Sodium Acetate Glucose Whey Powder

Pre-treatment pH 7.44 7.42 6.64
Post-treatment pH 9.04 6.91 7.15

Nitrate and nitrite levels were monitored during testing through screening with the Hach test
strips. Pretest levels exceeded 500 mg/l and 30 mg/l for nitrate and nitrite, respectively, in all
three samples. These levels were reduced below detection limits for the test strips within nine
days, and remained undetected for all three sample subsets until completion of the testing
timeframe.

Representative samples were collected and submitted to Merit Laboratories and Brookside for
analysis of the parameters of concern. The results of these analyses are presented in the
following tables.

Denitrification – Unsaturated Test Samples
Analyte Sodium Acetate Glucose Whey Powder

Ammonia 50 mg/kg 30 mg/kg 50 mg/kg
Nitrate 12 mg/kg < 5 mg/kg < 5 mg/kg
Nitrite 76 mg/kg < 5 mg/kg < 5 mg/kg

Phosphorus 2,090 mg/kg 2,130 mg/kg 2,120 mg/kg
Total Solids 76% 80% 80%
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Denitrification – Saturated Test Samples
Analyte Sodium Acetate Glucose Whey Powder

Ammonia 540 mg/l 610 mg/l 650 mg/l
Nitrate < 50 mg/l < 50 mg/l < 50 mg/l
Nitrite < 50 mg/l < 50 mg/l < 50 mg/l

Phosphorus 9.44 mg/l 3.04 mg/l 18.6 mg/l
TOC 807 mg/l 1,610 mg/l 1,170 mg/l

Sulfate < 500 mg/l < 500 mg/l < 500 mg/l
Arsenic 0.144 mg/l 0.138 mg/l 0.196 mg/l

Iron 1.13 mg/l 81.2 mg/l 37.2 mg/l
Manganese 0.161 mg/l 19.8 mg/l 14.4 mg/l
Selenium < 0.005 mg/l < 0.005 mg/l < 0.005 mg/l
Dinoseb < 0.0025 mg/l < 0.0025 mg/l < 0.0025 mg/l

Monitoring was also conducted on the three saturated test samples for alkalinity and microbial
populations using the BARTTM test kits. The results are presented in the following table.

Denitrification SECOR Monitoring Results
Parameter Sodium Acetate Glucose Whey Powder

Alkalinity 7,270 mg/l 2,630 mg/l 3,030 mg/l
Total Heterotrophs > 5,000,000 cfus/ml > 5,000,000 cfus/ml > 5,000,000 cfus/ml
Denitrifying Bacteria > 5,000,000 cfus/ml > 5,000,000 cfus/ml > 5,000,000 cfus/ml

5.1.4 Phase IV – Evaluation of Bench-Scale Nitrification/Denitrification Kinetics

The fourth phase of bench-scale testing was designed to evaluate the potential full-scale in-situ
treatment procedures to be implemented during the field pilot study. The results obtained
during Phase II and Phase III were used to identify the optimal microbial population, electron
donor, and electron acceptor for the site-specific process application for the optimal
denitrification and nitrification steps. The process was conducted on a mixed soil/groundwater
sample utilizing two sequential steps. The following work tasks were completed for evaluating
the potential process:

 Preparation of test sample with the selected microbial population from Phase II in-situ
denitrification tests;

 Addition of selected electron acceptor identified during the Phase III in-situ denitrification
tests;

 Completion of an initial four-week reaction period;
 Collection of midpoint samples for analysis of specific parameters to evaluate the

denitrification portion of the test;
 Initiation of sample nitrification through the addition of the selected microbes identified in

Phase II and the optimal oxygen source and bicarbonate supplement identified during
Phase III;

 Completion of a second four-week reaction period; and
 Collection of final samples for analysis of specific parameters to evaluate the nitrification

portion of the test and the overall performance of the recommended remedial program.
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The test was designed to first stimulate the indigenous denitrifying bacteria to address the
nitrate, nitrite, and dinoseb concentrations within the sample. Testing conducted during Phases
II and III indicated the process would result in increased alkalinity and pH levels, thereby
providing favorable conditions for the second step incorporating ammonia removal through
sample aeration.

The Phase IV test sample was prepared in a 10-liter plastic container. Five kilograms of
saturated zone soil was combined with 5.5 liters of groundwater. The theoretical carbon demand
for the denitrification process within the test sample was calculated to be 29.5 grams.
Therefore, approximately 101 grams of sodium acetate was added to the test sample to act as a
carbon source. An additional 70.2 milligrams of phosphorus was introduced, as a solution of
sodium phosphate, to ensure proper nutrient levels. The results of baseline screening
conducted on the groundwater within the test sample for treatment evaluation purposes are
presented in the following table.

Phase IV – Baseline Screening Results
Parameter Results
Ammonia 730 mg/l

Nitrate 754 mg/l
Nitrite 3.7 mg/l

Dinoseb 0.459 mg/l
TOC 8.8 mg/l

Total Phosphorus 0.1 mg/l
Sulfate 208 mg/l
Arsenic 0.008 mg/l

Iron 0.22 mg/l
Manganese 0.328 mg/l

pH 7.58 mg/l
ORP 128 mV

Alkalinity 500 mg/l
Total Heterotrophs 500,000 cfu/ml

Denitrifying Bacteria 1,000 cfu/ml
Nitrifying Bacteria > 100,000 cfu/ml

The test sample was placed in a light-deficient environment and allowed to react over the
course of the following four weeks. Periodic monitoring of the sample was conducted for the
parameters of pH, ORP, ammonia, nitrates, and nitrites. The pH and ORP levels were
monitored using Oakton meters. The ammonia, nitrate, and nitrite concentrations were
determined using Hach test kits. The results of the denitrification process monitoring are
provided in the table below.
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Phase IV – Denitrification Process Monitoring
Day pH ORP (mV) Ammonia (mg/l) Nitrate (mg/l) Nitrite (mg/l)

0 7.58 128 > 400 >500 > 3
1 7.46 108 > 400 >500 > 3
2 7.61 76 > 400 >500 > 3
5 8.55 -24 > 400 >500 > 3
7 9.08 < -100 > 400 BDL* BDL
8 9.02 < -100 > 400 BDL BDL
9 8.98 < -100 > 400 BDL BDL

12 8.97 < -100 > 400 BDL BDL
14 8.95 < -100 > 400 BDL BDL
19 8.90 < -100 > 400 BDL BDL
23 8.91 < -100 > 400 BDL BDL
27 8.92 < -100 > 400 BDL BDL
28 8.91 < -100 > 400 BDL BDL

*BDL = Below detection limit.

The results of the process monitoring showed a steady increase in pH levels over the first week
of testing to slightly above 9.0, while a corresponding decrease in test sample ORP to levels
below -100 mV was observed over the same timeframe. Reduction in nitrate and nitrite
concentrations to levels below detection limits of the Hach test kits also occurred within the first
seven days of Phase IV testing. Ammonia levels remained above 400 mg/l for the duration of
the 28-day monitoring period. After peaking at 9.08 on Day 7, pH levels stabilized at
approximately 8.9.

For the midpoint sampling, representative samples of the groundwater were collected and sent
for off-site laboratory analyses for the parameters of concern at Merit Laboratories and
Brookside. The results are presented in the following table.

Phase IV – Midpoint Sample Analysis Results
Parameter Results Parameter Results
Ammonia 580 mg/l Iron 1.21 mg/l

Nitrate < 0.2 mg/l Manganese 0.095 mg/l
Nitrite < 0.2 mg/l pH 8.91

Dinoseb < 0.01 mg/l ORP < -100 mV
TOC 1,030 mg/l Alkalinity 7,330 mg/l

Total Phosphorus 7.23 mg/l Total Heterotrophs > 5,000,000 cfu/ml
Sulfate 197 mg/l Denitrifying Bacteria > 5,000,000 cfu/ml
Arsenic 0.068 mg/l Nitrifying Bacteria 10,000 – 100,000 cfu/ml

The results of the midpoint sampling indicated the indigenous bacteria at the Site could be
successfully stimulated within a laboratory setting to reduce dinoseb, nitrate, and nitrite levels
below analytical detection limits. This stimulation in bioactivity was further verified by the
500,000 fold increase observed in denitrifying bacteria populations. As predicted by the earlier
testing, the denitrification process also resulted in the significant increase in test sample
alkalinity required for the nitrification portion of the Phase IV testing.
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Once the midpoint sampling was completed, sparging of the test sample was initiated. A small
air pump, connected by Tygon tubing to a diffuser stone installed in the bottom of the sample
container, was used to oxygenate the soil/water matrix. The aeration was continued for the next
three weeks, with periodic sample monitoring conducted for the parameters of pH, ORP,
ammonia, nitrates, and nitrites. The pH and ORP levels were monitored using Oakton meters.
The ammonia, nitrate, and nitrite concentrations were determined using Hach test kits. The
results of the nitrification process monitoring are provided in the table below.

Phase IV – Nitrification Process Monitoring
Day pH ORP (mV) Ammonia (mg/l)

0 8.91 < -100 > 400
1 9.04 -36 > 400
2 9.32 28 200 - 400
6 9.54 35 200 - 400
15 9.56 40 100 - 200
20 9.56 45 100 - 200

A steady increase was observed in both the pH and ORP levels of the test sample. Aeration of
the sample also appeared to result in reduction of ammonia levels, based on the results
obtained using the Hach test kit. After Phase IV activities were discontinued, groundwater
samples were collected for analysis by Merit Laboratories. The results are presented in the
following table.

Phase IV – Final Sample Analysis Results
Parameter Results
Ammonia 132 mg/l

Nitrate < 0.2 mg/l
Nitrite < 0.2 mg/l

Total Phosphorus 26.1 mg/l
pH 9.56

ORP 45 mV
Alkalinity 4,450 mg/l

Total Heterotrophs > 5,000,000 cfu/ml
Denitrifying Bacteria > 5,000,000 cfu/ml
Nitrifying Bacteria > 100,000 cfu/ml

The results show that the overall process was able to reduce ammonia concentrations in the
test sample. An 82 percent reduction was observed over the course of Phase IV testing, with
61 percent of the ammonia present removed during the aeration portion of the test. The
increased pH levels produced during testing appear to have created conditions within in the test
sample where ammonia levels were more amenable to stripping as opposed to the
biodegradation pathway. As a result, the significant reduction in alkalinity (39 percent) is likely
due to the precipitation of carbonates based on Langelier saturation resulting from the pH shift
of the water, and not alkalinity uptake by nitrifying bacteria. However, the elevated bioactivity
for the indigenous nitrifying/denitrifying bacteria shown with the BARTTM test kits indicates some
nitrification/denitrification processes may have been occurring simultaneously with test sample
aeration.
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5.1.5 Phase V – Nitrate/Ammonia Flushing Column Test

Phase V of testing was designed to evaluate the potential application of the pump and treat
technology to address nitrate, nitrite, and ammonia levels within the unsaturated and saturated
soils. Two columns were constructed using a 12-inch section of 2-inch outer diameter Plexiglas
tubing. The columns were constructed to provide a 9-inch soil bed, with sand intervals at the
inlet and outlet to keep the soil in place. The ends of the column were capped and sealed. Hose
barb fittings were installed at each end of the soil bed to allow the conveyance of “clean” water
through the column using FMI Model QG 6 laboratory pumps.

The first column was constructed with unsaturated soils, and the second with saturated soils.
The two column tests were conducted simultaneously, using separate pumps, to reduce the
testing timeframe. Assuming a forty percent soil porosity and soil bed volume of approximately
355 cubic centimeters, it was calculated that a pumping rate of 0.099 ml/min would provide for
one pore volume exchange per day through the columns. These testing parameters allowed for
completion of testing in 21 days.

Samples of the column effluents were collected on a frequency of once every three pore volume
exchanges, and were sent to Merit Laboratories for analysis of nitrates, nitrites, and ammonia.
Process monitoring of the column effluents for nitrate and nitrite levels using the Hach test kit
showed concentrations peaked within the initial pore volume exchanges before decreasing over
the course of the testing timeframe. Upon completion of the Phase V testing, representative soil
samples from each column were collected and also submitted for analysis. The results of off-site
laboratory analyses performed by Merit Laboratories for the column effluents and soil samples
are presented in the following tables.

Nitrate/Ammonia Flushing Column Tests – Effluent Analysis Results
Pore

Volumes
Unsaturated Soil Saturated Soil

Ammonia Nitrate Nitrite Ammonia Nitrate Nitrite
Initial < 0.1 mg/l < 4.0 mg/l < 4.0 mg/l < 0.1 mg/l < 4.0 mg/l < 4.0 mg/l

3 3.9 mg/l 160 mg/l < 4.0 mg/l 260 mg/l 236 mg/l < 4.0 mg/l
6 1.5 mg/l 8.1 mg/l < 4.0 mg/l 100 mg/l 12.2 mg/l < 4.0 mg/l
9 1.0 mg/l 4.5 mg/l < 4.0 mg/l 90 mg/l 8.2 mg/l < 4.0 mg/l
12 < 0.1 mg/l < 4.0 mg/l < 4.0 mg/l 70 mg/l 5.5 mg/l < 4.0 mg/l
15 < 0.1 mg/l < 4.0 mg/l < 4.0 mg/l 40 mg/l 6.1 mg/l < 4.0 mg/l
18 < 0.1 mg/l < 4.0 mg/l < 4.0 mg/l 60 mg/l 11.3 mg/l < 4.0 mg/l
21 < 0.1 mg/l < 4.0 mg/l < 4.0 mg/l 1.7 mg/l < 4.0 mg/l < 4.0 mg/l

Nitrate/Ammonia Flushing Column Tests – Soil Analysis Results

Sample
Unsaturated Soil Saturated Soil

Ammonia Nitrate Nitrite Ammonia Nitrate Nitrite
Pre-

Treatment 820 mg/kg 180 mg/kg <40 mg/kg 85 mg/kg 153 mg/kg <40 mg/kg
Post-

Treatment 240 mg/kg <20 mg/kg <20 mg/kg 70 mg/kg <20 mg/kg <20 mg/kg
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5.2 Field Pilot Study Implementation and Results

The optimal remedial approach identified during bench-scale testing activities and implemented
during the field pilot study was to first stimulate the indigenous denitrifying bacteria for removal
of nitrates, nitrites, and dinoseb. During this process, the pH of the groundwater is increased to
transform ionized ammonium cations into deionized ammonia gas that can be stripped from the
groundwater. A second treatment step involved subsurface aeration to strip deionized ammonia
from the groundwater. The pilot study procedures are detailed in the Pilot Study Work Plan,
contained in Appendix B of the Phase II Work Plan. Procedures and results of the field pilot
study are summarized below.

5.2.1 Pilot Study Implementation of Denitrification

The first stage of pilot study implementation was the selection of the treatment area. The area
surrounding monitoring well MW-4 was selected based on the presence of elevated nitrate,
nitrite, dinoseb, and ammonia levels within the groundwater, as determined during the Phase I
RI and quarterly groundwater monitoring. Data from the single well pump test conducted at
MW-4 during the Phase II activities was used to determine appropriate injection rates for the
pilot study.

Prior to the pilot study, a groundwater sample (MW04-070704-0) was collected from MW-4 to
obtain baseline criteria for comparison, and was analyzed by Merit Laboratories for ammonia,
nitrate, nitrite, dinoseb, total phosphorus, alkalinity, TOC, and dissolved arsenic, iron, and
manganese. The chain of custody is included in Appendix E, and analytical laboratory reports
are included in Appendix H. Field screening for pH and ORP was conducted, and results were
recorded on the groundwater purge and sample form included in Appendix G. A portion of the
groundwater sample also underwent analysis using a BARTTM microbiology test kit for the
purposes of quantifying baseline populations of indigenous heterotrophic, nitrifying, and
denitrifying bacteria prior to initiating injection of the sodium acetate solution into the subsurface.
The baseline testing results are provided in the following table and are used for evaluating the
ability of pilot study activities to stimulate the desired microbial activities.

Baseline Microbial Screening Results – MW-4
Microbial Parameter Population (colony forming units/milliliter)

Total Heterotrophs* 1,000 – 500,000
Nitrifying Bacteria 1,000
Denitrifying Bacteria 1,000
* Test kit further identified the dominant heterotroph type to be aerobic.

Following groundwater sample collection, four injection wells (IW-1 through IW-4) were installed
by HSA methods on 5-foot centers around MW-4. The wells were constructed with Schedule 40
PVC pipe and 0.020-inch slotted well screen. The completion depth of each injection well was
approximately 18 feet bgs, with a 10-foot screen interval installed across the saturated zone
from 8 feet bgs to 18 feet bgs. Soil samples were collected during installation from two of the
injection well locations (IW-1 and IW-4) to obtain baseline criteria for comparison, and were
analyzed by Merit Laboratories for nitrate, nitrite, ammonia, dinoseb, total phosphorus, and
TOC. Chains of custody and boring logs are included in Appendices E and F, respectively.
Analytical laboratory reports are provided in Appendix H.



SECOR

Phase II RI Report.doc 32 SECOR International, Inc.
24CH.67201.00 May 17, 2005

Once the injection wells were installed, assembly of the system and nutrient injection began.
The injection manifold and berm were assembled and constructed around the injection well
area. A total of 2,000 pounds of sodium acetate and 3 kg of disodium phosphate (phosphorus
source) were purchased in their anhydrous forms, then mixed in batches with over 5,000 gallons
of water, and injected into the treatment area. Each batch contained approximately 345 gallons
of water, 125 pounds of sodium acetate, and 4 ounces of disodium phosphate.

The solution was injected into the subsurface using a centrifugal transfer pump. The pumping
rate was monitored continuously during injection activities to maintain a slow and steady rate
that ensured an even distribution across the well screen interval and minimized adverse effects
from channeling of injection fluid. The pumping rate ranged from approximately 1.0 gpm to 6.0
gpm, depending on whether injection was to all four wells or an individual well. A total of 16
batches were injected into the system over the duration of the field pilot study. Water levels
were monitored in MW-4 and the injection wells during treatment, and it was determined the
wells were influencing each other during injection. This indicates injection well spacing during
full-scale or interim remediation by this technique could be increased to decrease inter-well
influences. Photographs documenting the pilot study activities associated with the injection of
the sodium acetate solution are included in Appendix I.

5.2.2 Pilot Study Monitoring and Results Following Denitrification

After the injection of the sodium acetate and disodium phosphate solution was completed, a
week was allowed to pass before the monitoring program for the first phase of the pilot study
was implemented. Groundwater samples were collected from monitoring well MW-4 and the
four injection wells (IW-1 through IW-4) on a weekly basis for a six-week timeframe, and
analyzed by Merit Laboratories for alkalinity, ammonia, nitrate, nitrite, total phosphorus, and
TOC. During the final weekly monitoring activity, the groundwater samples collected from MW-4
and the four injection wells were also analyzed for dinoseb, iron, arsenic, and manganese.
Screening of pH and ORP levels was completed and documented during each week of sample
collection. Chains of custody are included in Appendix E, groundwater purge and sample forms
are included in Appendix G, and analytical laboratory reports are included in Appendix H.
Results from all six weeks of monitoring at MW-4 and the injection wells are summarized in
Table 5-1. Baseline pre-pilot results and results from Week 6 of post-pilot monitoring at MW-4
are compared in the table below:

Comparison of MW-4 Pre-pilot and Post-pilot Results
Parameter Pre-pilot Results Post-pilot Results

Dinoseb 0.32 mg/l Not Detected
Arsenic, Dissolved 0.007 mg/l 0.069 mg/l
Iron, Dissolved 0.70 mg/l 4.59 mg/l
Manganese, Dissolved 0.377 mg/l 7.54 mg/l
Alkalinity as CaCO3 490 mg/l 6,250 mg/l
Ammonia-N 780 mg/l 560 mg/l
Nitrate-N 962 mg/l Not Detected
Nitrite-N 6.7 mg/l Not Detected
TOC 10 mg/l 5,500 mg/l
Total Phosphorus 0.10 mg/l 1.71 mg/l
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During the final weekly monitoring activity, a groundwater sample was also collected for
screening of bacteria populations using the BARTTM microbiology test kits.

Pilot Study Monitoring Week 6 Microbial Screening Results – MW-4
Microbial Parameter Population (colony forming units/milliliter)

Total Heterotrophs 500,000 - 5,000,000

Nitrifying Bacteria < 1,000

Denitrifying Bacteria 100,000 - 5,000,000

Beginning in Week 2 of monitoring and continuing through Week 6, both nitrates and nitrites
were no longer detected in the pilot study samples. Dinoseb, detected in the pre-pilot results,
was not detected in the post-pilot samples. Detected concentrations of ammonia were
observed; therefore, air stripping was conducted at the Site as part of the pilot study to evaluate
this method as the ammonia removal process.

5.2.3 Pilot Study Implementation of Nitrification

After final sample collection for evaluation of the denitrification process was completed, each
injection well was modified to accept low-pressure compressed air (<15 psi) from an air
compressor to evaluate the effectiveness of subsurface aeration as a mechanism for stripping
deionized ammonia from the groundwater. A secondary purpose of the air injection was to
provide in-situ oxidation of iron and manganese and co-precipitation of arsenic. The air was
injected through ¾-inch PVC drop tubes that extended to the bottom of each injection well. A 1-
HP compressor was connected to an air distribution manifold containing four solenoid valves
operated by a controller to sparge each well on rotating two-hour intervals. The system was
placed into operation on November 16, 2004 at 7:30 p.m., and operated for 12 hours overnight
before the first round of pH and ORP data was collected from the wells the following morning.
The first round of data is summarized in the table below.

Groundwater Parameters During Sparging – 11/17/04 @ 7:30 a.m.
Parameter IW-1 IW-2 IW-3 IW-4 MW-4
pH 8.54 8.28 8.54 8.44 7.90
ORP (mV) +72 +74 +92 +98 - 11

The data showed minor increases in ORP and pH when compared to previous monitoring data.
The goal of the sparging test was to increase the pH of the groundwater to 9.4 or greater (by
stripping carbon dioxide from the water) so the majority of the ammonia in the groundwater
would become deionized for volatilization. At a pH of 9.4, the iron and manganese are also
highly insoluble, and arsenic is readily co-precipitated onto the iron and manganese oxides.
During aeration, the average pH at the wells increased from 7.9 to 8.3 overnight, representing a
shift in the deionized ammonia fraction from 8 to 14 percent. This was not considered adequate
to achieve any significant ammonia stripping. Therefore, a decision was made to replace the 1-
HP compressor with a larger 5-HP compressor. This increased the injected airflow from
approximately one scfm to eight scfm.

The larger compressor was placed on-line at 12:30 p.m. on November 17, 2004. Sparging
influence could be observed at monitoring well MW-4 as the compressor alternated between
each of the injection wells, thus showing communication throughout the pilot study area. The
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system operated for approximately five hours before collecting a groundwater sample from well
MW-4 to determine if the larger compressor was influencing the pH. A sample collected from
MW-4 at approximately 5:30 p.m. had an ORP of +45 mV and a pH of 8.26. This showed that
the groundwater at MW-4 was being aerated, but that only minor pH changes were occurring in
the groundwater as a result of the aeration. The system was left in operation overnight so
changes in groundwater chemistry could be observed the following morning.

Samples were collected from each of the wells at 8:00 a.m. on November 18, 2004 for analysis
of pH and ORP. The results are shown in the table below.

Groundwater Parameters During Sparging – 11/18/04 @ 8:00 a.m.
Parameter IW-1 IW-2 IW-3 IW-4 MW-4
pH 8.23 8.38 8.29 8.15 8.54
ORP (mV) +76 +73 +80 +87 +56

The results showed that the pH of the groundwater was stabilizing between pH values of 8.15
and 8.54, indicating that less than 20 percent of the ammonia in the groundwater was in the
deionized state where it was amenable to volatilization. Department of Ecology approval was
given to investigate the effectiveness of dosing the four injection wells with sodium hydroxide to
further deionize the ammonia. Each injection well was dosed with ten gallons of a solution
containing five percent sodium hydroxide, temporarily sparged for ten minutes to achieve
subsurface mixing, and then subjected to normal operation of the air sparging system.
Immediate changes were apparent in the water chemistry as the water turned clearer from
precipitation of calcium carbonate and then a yellowish-brown from iron and manganese
precipitation. An ammonia odor was very apparent in the pH-adjusted water samples. The
system remained in operation until noon the following day (November 19, 2004), and one
additional round of samples were collected from the wells for on-site analysis. The results of the
last sampling round are summarized below.

Groundwater Parameters During Sparging – 11/19/04 @ 12:00 noon.
Parameter IW-1 IW-2 IW-3 IW-4 MW-4
pH 9.03 9.63 9.98 9.55 9.91
ORP (mV) +163 +45 +112 +114 +14

Though the odor of ammonia could be detected from water samples collected from each of the
wells, an ammonia test kit indicated that ammonia concentrations in the groundwater were still
greater than 400 mg/l. These data show that partial deionization of the ammonia was achieved,
but that groundwater ammonia concentrations still remained high due to poor stripping
efficiency.

After the pilot study was completed, the system was disassembled. Photographs of the pilot
operations prior to disassembly are included in Appendix I.

5.2.4 Pilot Study Monitoring and Results Following Nitrification

After the subsurface aeration was completed, samples of the groundwater were collected from
monitoring well MW-4 and the four injection wells for analysis of alkalinity, ammonia, nitrate,
nitrite, total phosphorus, TOC, iron, arsenic, manganese, and dinoseb.
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As shown in Table 5-2, arsenic and iron were detected above MTCA Method B and C
groundwater criteria and secondary MCLs in all five samples. However, the analyses for iron
and arsenic are for total metals in unfiltered water samples. The water samples had a yellowish
to brown color, thus indicating that most of the iron and arsenic in the water sample was likely in
the form of suspended solids. Ammonia-N was detected in all five samples. Nitrate-N and
nitrite-N were detected above MTCA Method B and C criteria in only one sample, collected from
IW-1. Injection well IW-1 is located northwest of the pilot study area, and based upon the
historical southeastern groundwater flow direction, would be the first to be affected by
upgradient, non-treated groundwater.

Dinoseb and manganese were not detected above MTCA Method B and C groundwater criteria
in any of the samples. Alkalinity, TOC, and total phosphorus were analyzed for remedial design
purposes only, therefore are not compared to MTCA criteria. Alkalinity results ranged from
11,200 mg/l to 14,500 mg/l (as CaCO3), TOC values ranged from 838 mg/l to 8,230 mg/l, and
total phosphorus results ranged from 4.15 mg/l to 37 mg/l. The chain of custody and
groundwater purge and sample forms for this sampling are located in Appendix E and Appendix
G, respectively, and analytical laboratory reports are located in Appendix H.

Borings were also installed outside the pilot study area at locations approximately 10 feet and
15 feet west of the injection wells to determine the range of influence of the treatment.
Groundwater samples were collected from these borings (SB-PS-003 and SB-PS-004) and
analyzed for nitrates, nitrites, and ammonia.

In the groundwater samples from outside the pilot study area, nitrate-N was detected at levels
above the MTCA Method B and C groundwater criteria. Nitrite-N was not detected. Ammonia-
N was detected, but no MTCA Method B and C CULs have been developed. This information is
summarized in Table 5-3, and the chain of custody is provided in Appendix E, the boring logs in
Appendix F, and analytical laboratory reports in Appendix H.

After completion of air injection operations, a hydraulic probing unit was used to complete two
soil borings within the treatment area (SB-PS-001 and SB-PS-002). The soil borings were
installed according to the procedures outlined in the Phase II Work Plan. The borings were
continuously sampled until a completion depth of approximately 18 feet bgs, with composite
samples prepared for each 2-foot interval. The soil samples were analyzed by Merit
Laboratories for nitrates, nitrites, ammonia, dinoseb, total phosphorus, and total organic carbon.

As shown in Table 5-4, detected constituents (nitrate-N and nitrite-N) were below MTCA Method
B and C soil criteria. Ammonia-N was also detected, but no MTCA criteria have been
developed. Dinoseb was not detected. For nitrate-N, saturated soils had lower concentrations
than unsaturated soils, indicating that the pilot study, as implemented, was directed toward
treatment of groundwater and saturated soils.

TOC and total phosphorus were analyzed for remedial design purposes only, therefore are not
compared to MTCA criteria. TOC values ranged from 150 mg/kg to 4,400 mg/kg, and total
phosphorus values ranged from 675 mg/kg to 996 mg/kg. The chain of custody is provided in
Appendix E, the boring logs in Appendix F, and analytical laboratory reports are provided in
Appendix H.
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Approximate locations of the injection wells, soil borings, and sampling locations associated with
the field pilot study are shown on Figure 5-1. When it has been determined that no further data
collection will be required, the injection wells will be abandoned by overdrilling in accordance
with WAC 173-160.
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6.0 SUMMARY AND CONCLUSIONS

The following findings and conclusions can be drawn from the Phase II RI, treatability study, and
pilot study results discussed in the preceding sections of this report:

Area 3 Soils

 Detected concentrations of TPH-Gx in Area 3 at a depth of 7.5 feet bgs were above
MTCA Method B and C CULs.

Area 5 Soils

 Detected concentrations of COCs in subsurface soil in Area 5 did not exceed MTCA
Method B and C CULs or other screening criteria.

Lagoon Water Samples

 Concentrations of ammonia-N were detected in the lagoon surface water and sediment
samples. No detections of nitrate-N or nitrite-N were observed.

Groundwater

 Nitrate-N was detected in all newly installed monitoring wells at concentrations above
the MTCA Method B criteria. The high concentrations observed in MW-8 and MW-12
are contained within the main nitrate-N source areas as defined in the Phase I RI. High
concentrations of nitrate-N were also detected in MW-9, which is located off-site in a
southeasterly direction. The nitrate-N concentrations detected at MW-10 and MW-11
are slightly over the MCTA Method B criteria and likely approach background
concentrations.

 Concentration isopleths of nitrate-N developed from the vertical profile sampling show
that source areas are primarily located in the southeastern portion of the Site (Area 1
and the southern section of Area 6).

 Ammonia-N was also detected at MW-8 and MW-12, within the source areas identified
during the Phase I RI. Ammonia-N was not detected in MW-9, which suggests that the
ammonia is being naturally attenuated and is not migrating off-site.

 2,4-D was detected in MW-12 at concentrations slightly in excess of the MTCA Method
B criteria.

 Arsenic concentrations in all five newly installed monitoring wells exceeded the MTCA
Method A, B, and C criteria. However, the range of arsenic concentrations observed are
fairly consistent across the Site and appear to be within normal background
concentrations for arsenic;

 Exceedances of the MTCA Method B and C groundwater criteria were observed in the
vertical profile borings for 2,4-D, ammonia-N, arsenic, dinoseb, nitrate-N, and nitrite-N.

 Detected concentrations of benzene in MW-10 exceeded MTCA Method A, B, and C
groundwater criteria.
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Treatability and Pilot Study

 The treatability study determined that the most effective treatment sequence was
denitrification using acetate as an electron donor, followed by ammonia removal by
aeration.

 The pilot study demonstrated that the injection of acetate was successful in lowering
nitrate-N, nitrite-N, and dinoseb concentrations to below detectable limits in the
groundwater at MW-4 within a ten-foot diameter for the duration of the monitoring period,
and reduced concentrations in saturated soils.

 Groundwater collected from borings installed at locations 10 and 15 feet west of the pilot
study area to determine the range of influence of the pilot study treatment had detections
of nitrate-N at levels above the MTCA Method B and C groundwater criteria.
Concentrations of ammonia-N were also detected.

 Nitrates appear to be toxic to the bacteria that convert ammonia to nitrates, thus
inhibiting the nitrification process. Suitable remediation for ammonia would require
denitrification in anaerobic conditions to remove nitrates, nitrification in aerobic
conditions to remove ammonia, then a second round of denitrification in anaerobic
conditions to remove remaining nitrates. This is not a feasible treatment alternative
since the soils are currently void of nitrifying bacteria and the soil permeability restricts
the ability to inoculate the Site.

 Subsurface aeration was not effective in removing ammonia-N concentrations from the
groundwater. Although pH adjustment was able to deionize the ammonium ions to form
ammonia gas, the ammonia gas was absorbed by the overlying soil column before
reaching ground surface.
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Table 4-1: Area 3 Soil Results Against MTCA Method A Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MA_soil-ind

(mg/kg)

Exceed

Method A?

A3-SB-003, 7.5'-0 5/18/2004 NWTPH-Gx 650 mg/kg 20 100 Yes
A3-SB-004, 4.5'-1 5/25/2004 NWTPH-Gx 30 mg/kg 20 100 No
A3-SB-004, 7.5'-0 5/25/2004 NWTPH-Gx 280 mg/kg 20 100 Yes
A3-SB-004, 7.5'-1 5/25/2004 NWTPH-Gx 400 mg/kg 20 100 Yes
A3-SB-005, 7.5'-0 5/18/2004 NWTPH-Gx 1800 mg/kg 20 100 Yes
A3-SB-006, 7.5'-0 5/18/2004 NWTPH-Gx 360 mg/kg 20 100 Yes
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Table 4-2: Area 3 Soil Results Against MTCA Method B and C Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MB_soil-

std (mg/kg)

Exceed

Method B?

MC_soil-std*

(mg/kg)

Exceed

Method C?

A3-SB-003, 7.5'-0 5/18/2004 NWTPH-Gx 650 mg/kg 20 29.95 Yes 121 Yes
A3-SB-004, 4.5'-1 5/25/2004 NWTPH-Gx 30 mg/kg 20 29.95 Yes 121 No
A3-SB-004, 7.5'-0 5/25/2004 NWTPH-Gx 280 mg/kg 20 29.95 Yes 121 Yes
A3-SB-004, 7.5'-1 5/25/2004 NWTPH-Gx 400 mg/kg 20 29.95 Yes 121 Yes
A3-SB-005, 7.5'-0 5/18/2004 NWTPH-Gx 1800 mg/kg 20 29.95 Yes 121 Yes
A3-SB-006, 7.5'-0 5/18/2004 NWTPH-Gx 360 mg/kg 20 29.95 Yes 121 Yes

* MTCA Method C CUL was calculated using the "Workbook for Calculating Cleanup Levels for Individual Hazardous Substances."
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Table 4-3: Area 5 Soil Results Against MTCA Method A Cleanup Levels and Natural Background Soil Metals Concentrations

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MA_soil-ind*

(mg/kg)

Exceed

Method A?

Background

(mg/kg)

Exceed

Background?

A5-SB-001, 4.5'-0 5/19/2004 Iron 2290 mg/kg 1 0 NA 51500 No
A5-SB-001, 9'-0 5/19/2004 Iron 1780 mg/kg 1 0 NA 51500 No
A5-SB-002, 4.5'-0 5/19/2004 Iron 3190 mg/kg 1 0 NA 51500 No
A5-SB-002, 9'-0 5/19/2004 Iron 3150 mg/kg 1 0 NA 51500 No
A5-SB-003, 4.5'-0 5/19/2004 Iron 2280 mg/kg 1 0 NA 51500 No
A5-SB-003, 9'-0 5/19/2004 Iron 2000 mg/kg 1 0 NA 51500 No
A5-SB-004, 4.5'-0 5/19/2004 Iron 1960 mg/kg 1 0 NA 51500 No
A5-SB-004, 9'-0 5/19/2004 Iron 2180 mg/kg 1 0 NA 51500 No
A5-SB-005, 4.5'-0 5/19/2004 Iron 2310 mg/kg 1 0 NA 51500 No
A5-SB-005, 9'-0 5/19/2004 Iron 2520 mg/kg 1 0 NA 51500 No
A5-SB-006, 4.5'-0 5/19/2004 Iron 1830 mg/kg 1 0 NA 51500 No
A5-SB-006, 9'-0 5/19/2004 Iron 2300 mg/kg 1 0 NA 51500 No
A5-SB-007, 4.5'-0 5/19/2004 Iron 1680 mg/kg 1 0 NA 51500 No
A5-SB-007, 9'-0 5/19/2004 Iron 3000 mg/kg 1 0 NA 51500 No
A5-SB-008, 4.5'-0 5/18/2004 Iron 1050 mg/kg 1 0 NA 51500 No
A5-SB-008, 9'-0 5/18/2004 Iron 1860 mg/kg 1 0 NA 51500 No
A5-SB-009, 4.5'-0 5/18/2004 Iron 1760 mg/kg 1 0 NA 51500 No
A5-SB-009, 9'-0 5/18/2004 Iron 1970 mg/kg 1 0 NA 51500 No
A5-SB-010, 4.5'-0 5/18/2004 Iron 2730 mg/kg 1 0 NA 51500 No
A5-SB-010, 9'-0 5/18/2004 Iron 2020 mg/kg 1 0 NA 51500 No
A5-SB-001, 4.5'-0 5/19/2004 Nitrate-N 99 mg/kg 10 0 NA NA NA
A5-SB-001, 9'-0 5/19/2004 Nitrate-N 304 mg/kg 10 0 NA NA NA
A5-SB-002, 4.5'-0 5/19/2004 Nitrate-N 205 mg/kg 10 0 NA NA NA
A5-SB-002, 9'-0 5/19/2004 Nitrate-N 49 mg/kg 10 0 NA NA NA
A5-SB-003, 4.5'-0 5/19/2004 Nitrate-N 42.8 mg/kg 10 0 NA NA NA
A5-SB-003, 9'-0 5/19/2004 Nitrate-N 67.2 mg/kg 10 0 NA NA NA
A5-SB-004, 4.5'-0 5/19/2004 Nitrate-N 40.1 mg/kg 10 0 NA NA NA
A5-SB-004, 9'-0 5/19/2004 Nitrate-N 19 mg/kg 10 0 NA NA NA
A5-SB-005, 4.5'-0 5/19/2004 Nitrate-N 81 mg/kg 10 0 NA NA NA
A5-SB-006, 4.5'-0 5/19/2004 Nitrate-N 89.4 mg/kg 10 0 NA NA NA
A5-SB-007, 4.5'-0 5/19/2004 Nitrate-N 60.4 mg/kg 10 0 NA NA NA
A5-SB-008, 4.5'-0 5/18/2004 Nitrate-N 354 mg/kg 5 0 NA NA NA
A5-SB-008, 9'-0 5/18/2004 Nitrate-N 12.9 mg/kg 5 0 NA NA NA
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Table 4-3: Area 5 Soil Results Against MTCA Method A Cleanup Levels and Natural Background Soil Metals Concentrations

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MA_soil-ind*

(mg/kg)

Exceed

Method A?

Background

(mg/kg)

Exceed

Background?

A5-SB-009, 4.5'-0 5/18/2004 Nitrate-N 23.6 mg/kg 5 0 NA NA NA
A5-SB-009, 9'-0 5/18/2004 Nitrate-N 57 mg/kg 5 0 NA NA NA
A5-SB-010, 4.5'-0 5/18/2004 Nitrate-N 450 mg/kg 5 0 NA NA NA
A5-SB-010, 9'-0 5/18/2004 Nitrate-N 146 mg/kg 5 0 NA NA NA
A5-SB-001, 4.5'-0 5/19/2004 Phosphate 2280 mg/kg 10 0 NA NA NA
A5-SB-001, 9'-0 5/19/2004 Phosphate 2590 mg/kg 10 0 NA NA NA
A5-SB-002, 4.5'-0 5/19/2004 Phosphate 2450 mg/kg 10 0 NA NA NA
A5-SB-002, 9'-0 5/19/2004 Phosphate 2830 mg/kg 10 0 NA NA NA
A5-SB-003, 4.5'-0 5/19/2004 Phosphate 2080 mg/kg 10 0 NA NA NA
A5-SB-003, 9'-0 5/19/2004 Phosphate 2220 mg/kg 10 0 NA NA NA
A5-SB-004, 4.5'-0 5/19/2004 Phosphate 2190 mg/kg 10 0 NA NA NA
A5-SB-004, 9'-0 5/19/2004 Phosphate 2120 mg/kg 10 0 NA NA NA
A5-SB-005, 4.5'-0 5/19/2004 Phosphate 1760 mg/kg 10 0 NA NA NA
A5-SB-005, 9'-0 5/19/2004 Phosphate 2250 mg/kg 10 0 NA NA NA
A5-SB-006, 4.5'-0 5/19/2004 Phosphate 1830 mg/kg 10 0 NA NA NA
A5-SB-006, 9'-0 5/19/2004 Phosphate 2060 mg/kg 10 0 NA NA NA
A5-SB-007, 4.5'-0 5/19/2004 Phosphate 1940 mg/kg 10 0 NA NA NA
A5-SB-007, 9'-0 5/19/2004 Phosphate 2510 mg/kg 10 0 NA NA NA
A5-SB-008, 4.5'-0 5/18/2004 Phosphate 1930 mg/kg 10 0 NA NA NA
A5-SB-008, 9'-0 5/18/2004 Phosphate 2290 mg/kg 10 0 NA NA NA
A5-SB-009, 4.5'-0 5/18/2004 Phosphate 1820 mg/kg 10 0 NA NA NA
A5-SB-009, 9'-0 5/18/2004 Phosphate 2110 mg/kg 10 0 NA NA NA
A5-SB-010, 4.5'-0 5/18/2004 Phosphate 1950 mg/kg 10 0 NA NA NA
A5-SB-010, 9'-0 5/18/2004 Phosphate 2120 mg/kg 10 0 NA NA NA
A5-SB-001, 4.5'-0 5/19/2004 Sulfate 144 mg/kg 100 0 NA NA NA
A5-SB-001, 9'-0 5/19/2004 Sulfate 176 mg/kg 100 0 NA NA NA
A5-SB-002, 4.5'-0 5/19/2004 Sulfate 244 mg/kg 100 0 NA NA NA
A5-SB-002, 9'-0 5/19/2004 Sulfate 104 mg/kg 100 0 NA NA NA
A5-SB-003, 4.5'-0 5/19/2004 Sulfate 155 mg/kg 100 0 NA NA NA
A5-SB-003, 9'-0 5/19/2004 Sulfate 124 mg/kg 100 0 NA NA NA
A5-SB-004, 4.5'-0 5/19/2004 Sulfate 426 mg/kg 100 0 NA NA NA
A5-SB-004, 9'-0 5/19/2004 Sulfate 137 mg/kg 100 0 NA NA NA
A5-SB-005, 4.5'-0 5/19/2004 Sulfate 171 mg/kg 100 0 NA NA NA
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Table 4-3: Area 5 Soil Results Against MTCA Method A Cleanup Levels and Natural Background Soil Metals Concentrations

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MA_soil-ind*

(mg/kg)

Exceed

Method A?

Background

(mg/kg)

Exceed

Background?

A5-SB-006, 4.5'-0 5/19/2004 Sulfate 241 mg/kg 100 0 NA NA NA
A5-SB-006, 9'-0 5/19/2004 Sulfate 104 mg/kg 100 0 NA NA NA
A5-SB-007, 4.5'-0 5/19/2004 Sulfate 156 mg/kg 100 0 NA NA NA
A5-SB-007, 9'-0 5/19/2004 Sulfate 110 mg/kg 100 0 NA NA NA
A5-SB-008, 4.5'-0 5/18/2004 Sulfate 250 mg/kg 20 0 NA NA NA
A5-SB-008, 9'-0 5/18/2004 Sulfate 41 mg/kg 20 0 NA NA NA
A5-SB-009, 4.5'-0 5/18/2004 Sulfate 42 mg/kg 20 0 NA NA NA
A5-SB-009, 9'-0 5/18/2004 Sulfate 77 mg/kg 20 0 NA NA NA
A5-SB-010, 4.5'-0 5/18/2004 Sulfate 191 mg/kg 20 0 NA NA NA
A5-SB-010, 9'-0 5/18/2004 Sulfate 82 mg/kg 20 0 NA NA NA

* No MTCA Method A Cleanup Levels have been developed for iron, nitrate, phosphate, or sulfate.
NA = Not available.
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Table 4-4: Area 5 Soil Results Against MTCA Method B and C Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MB_soil-std

(mg/kg)

Exceed

Method B?

MC_soil-std

(mg/kg)

Exceed

Method C?

A5-SB-001, 4.5'-0 5/19/2004 Nitrate-N 99 mg/kg 10 8000 No 350000 No
A5-SB-001, 9'-0 5/19/2004 Nitrate-N 304 mg/kg 10 8000 No 350000 No
A5-SB-002, 4.5'-0 5/19/2004 Nitrate-N 205 mg/kg 10 8000 No 350000 No
A5-SB-002, 9'-0 5/19/2004 Nitrate-N 49 mg/kg 10 8000 No 350000 No
A5-SB-003, 4.5'-0 5/19/2004 Nitrate-N 42.8 mg/kg 10 8000 No 350000 No
A5-SB-003, 9'-0 5/19/2004 Nitrate-N 67.2 mg/kg 10 8000 No 350000 No
A5-SB-004, 4.5'-0 5/19/2004 Nitrate-N 40.1 mg/kg 10 8000 No 350000 No
A5-SB-004, 9'-0 5/19/2004 Nitrate-N 19 mg/kg 10 8000 No 350000 No
A5-SB-005, 4.5'-0 5/19/2004 Nitrate-N 81 mg/kg 10 8000 No 350000 No
A5-SB-006, 4.5'-0 5/19/2004 Nitrate-N 89.4 mg/kg 10 8000 No 350000 No
A5-SB-007, 4.5'-0 5/19/2004 Nitrate-N 60.4 mg/kg 10 8000 No 350000 No
A5-SB-008, 4.5'-0 5/18/2004 Nitrate-N 354 mg/kg 5 8000 No 350000 No
A5-SB-008, 9'-0 5/18/2004 Nitrate-N 12.9 mg/kg 5 8000 No 350000 No
A5-SB-009, 4.5'-0 5/18/2004 Nitrate-N 23.6 mg/kg 5 8000 No 350000 No
A5-SB-009, 9'-0 5/18/2004 Nitrate-N 57 mg/kg 5 8000 No 350000 No
A5-SB-010, 4.5'-0 5/18/2004 Nitrate-N 450 mg/kg 5 8000 No 350000 No
A5-SB-010, 9'-0 5/18/2004 Nitrate-N 146 mg/kg 5 8000 No 350000 No
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Table 4-5: Area 5 Soil SPLP Results

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Less than

MDL

Analytical

Results
Units MDL Qualifier

A5-SB-001, 4.5'-0 5/19/2004 Ammonia-N, SPLP < 0.1 mg/L 0.1 U
A5-SB-001, 9'-0 5/19/2004 Ammonia-N, SPLP < 0.1 mg/L 0.1 U
A5-SB-002, 4.5'-0 5/19/2004 Ammonia-N, SPLP 0.5 mg/L 0.1
A5-SB-003, 9'-0 5/19/2004 Ammonia-N, SPLP < 0.1 mg/L 0.1 U
A5-SB-005, 4.5'-0 5/19/2004 Ammonia-N, SPLP < 0.1 mg/L 0.1 U
A5-SB-006, 4.5'-0 5/19/2004 Ammonia-N, SPLP < 0.1 mg/L 0.1 U
A5-SB-007, 4.5'-0 5/19/2004 Ammonia-N, SPLP < 0.1 mg/L 0.1 U
A5-SB-008, 4.5'-0 5/18/2004 Ammonia-N, SPLP < 0.1 mg/L 0.1 U
A5-SB-010, 4.5'-0 5/25/2004 Ammonia-N, SPLP < 0.1 mg/L 0.1 U
A5-SB-010, 9'-0 5/25/2004 Ammonia-N, SPLP < 0.1 mg/L 0.1 U
A5-SB-001, 4.5'-0 5/19/2004 Iron, SPLP 0.09 mg/L 0.02
A5-SB-001, 9'-0 5/19/2004 Iron, SPLP 0.05 mg/L 0.02
A5-SB-002, 4.5'-0 5/19/2004 Iron, SPLP 0.58 mg/L 0.02
A5-SB-003, 9'-0 5/19/2004 Iron, SPLP 2.06 mg/L 0.02
A5-SB-005, 4.5'-0 5/19/2004 Iron, SPLP 0.14 mg/L 0.02
A5-SB-006, 4.5'-0 5/19/2004 Iron, SPLP 0.22 mg/L 0.02
A5-SB-007, 4.5'-0 5/19/2004 Iron, SPLP 0.31 mg/L 0.02
A5-SB-008, 4.5'-0 5/18/2004 Iron, SPLP 1.71 mg/L 0.02
A5-SB-010, 4.5'-0 5/25/2004 Iron, SPLP 0.11 mg/L 0.02
A5-SB-010, 9'-0 5/25/2004 Iron, SPLP 0.85 mg/L 0.02
A5-SB-001, 4.5'-0 5/19/2004 Nitrate-N, SPLP 10.5 mg/L 0.2
A5-SB-001, 9'-0 5/19/2004 Nitrate-N, SPLP 11 mg/L 0.2
A5-SB-002, 4.5'-0 5/19/2004 Nitrate-N, SPLP 9.7 mg/L 0.2
A5-SB-003, 9'-0 5/19/2004 Nitrate-N, SPLP 2.8 mg/L 0.2
A5-SB-005, 4.5'-0 5/19/2004 Nitrate-N, SPLP 5 mg/L 0.2
A5-SB-006, 4.5'-0 5/19/2004 Nitrate-N, SPLP 4.2 mg/L 0.2
A5-SB-007, 4.5'-0 5/19/2004 Nitrate-N, SPLP 4.6 mg/L 0.2
A5-SB-008, 4.5'-0 5/18/2004 Nitrate-N, SPLP 14.7 mg/L 0.2
A5-SB-010, 4.5'-0 5/25/2004 Nitrate-N, SPLP 10.3 mg/L 0.2
A5-SB-010, 9'-0 5/25/2004 Nitrate-N, SPLP 1 mg/L 0.2
A5-SB-001, 4.5'-0 5/19/2004 Nitrite-N, SPLP < 0.2 mg/L 0.2 U
A5-SB-001, 9'-0 5/19/2004 Nitrite-N, SPLP < 0.2 mg/L 0.2 U
A5-SB-002, 4.5'-0 5/19/2004 Nitrite-N, SPLP < 0.2 mg/L 0.2 U
A5-SB-003, 9'-0 5/19/2004 Nitrite-N, SPLP < 0.2 mg/L 0.2 U
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Table 4-5: Area 5 Soil SPLP Results

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Less than

MDL

Analytical

Results
Units MDL Qualifier

A5-SB-005, 4.5'-0 5/19/2004 Nitrite-N, SPLP < 0.2 mg/L 0.2 U
A5-SB-006, 4.5'-0 5/19/2004 Nitrite-N, SPLP < 0.2 mg/L 0.2 U
A5-SB-007, 4.5'-0 5/19/2004 Nitrite-N, SPLP < 0.2 mg/L 0.2 U
A5-SB-008, 4.5'-0 5/18/2004 Nitrite-N, SPLP < 0.2 mg/L 0.2 U
A5-SB-010, 4.5'-0 5/25/2004 Nitrite-N, SPLP < 0.2 mg/L 0.2 U
A5-SB-010, 9'-0 5/25/2004 Nitrite-N, SPLP < 0.2 mg/L 0.2 U
A5-SB-001, 4.5'-0 5/19/2004 Phosphate, SPLP 0.6 mg/L 0.1
A5-SB-001, 9'-0 5/19/2004 Phosphate, SPLP < 0.1 mg/L 0.1 U
A5-SB-002, 4.5'-0 5/19/2004 Phosphate, SPLP 0.1 mg/L 0.1
A5-SB-003, 9'-0 5/19/2004 Phosphate, SPLP 0.3 mg/L 0.1
A5-SB-005, 4.5'-0 5/19/2004 Phosphate, SPLP 0.1 mg/L 0.1
A5-SB-006, 4.5'-0 5/19/2004 Phosphate, SPLP < 0.1 mg/L 0.1 U
A5-SB-007, 4.5'-0 5/19/2004 Phosphate, SPLP 0.6 mg/L 0.1
A5-SB-008, 4.5'-0 5/18/2004 Phosphate, SPLP < 0.1 mg/L 0.1 U
A5-SB-010, 4.5'-0 5/25/2004 Phosphate, SPLP 0.2 mg/L 0.1
A5-SB-010, 9'-0 5/25/2004 Phosphate, SPLP 0.3 mg/L 0.1
A5-SB-001, 4.5'-0 5/19/2004 Sulfate, SPLP 16 mg/L 1
A5-SB-001, 9'-0 5/19/2004 Sulfate, SPLP 9 mg/L 1
A5-SB-002, 4.5'-0 5/19/2004 Sulfate, SPLP 14 mg/L 1
A5-SB-003, 9'-0 5/19/2004 Sulfate, SPLP 9 mg/L 1
A5-SB-005, 4.5'-0 5/19/2004 Sulfate, SPLP 10 mg/L 1
A5-SB-006, 4.5'-0 5/19/2004 Sulfate, SPLP 12 mg/L 1
A5-SB-007, 4.5'-0 5/19/2004 Sulfate, SPLP 13 mg/L 1
A5-SB-008, 4.5'-0 5/18/2004 Sulfate, SPLP 16 mg/L 1
A5-SB-010, 4.5'-0 5/25/2004 Sulfate, SPLP 11 mg/L 1
A5-SB-010, 9'-0 5/25/2004 Sulfate, SPLP 8 mg/L 1

U = Compound was not detected.
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Table 4-6: Vertical Profile Boring Groundwater Results Against MTCA Method A Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MA_gw*

(mg/L)

Exceed

Method A?

A6-VP-002, 20'-0 5/24/2004 2,4-D 1.3 mg/L 0.4 0 NA
A1-VP-001, 10'-0 5/20/2004 Alkalinity as CaCO3 206 mg/L 1 0 NA
A1-VP-001, 20'-0 5/20/2004 Alkalinity as CaCO3 164 mg/L 1 0 NA
A1-VP-003, 10'-0 5/21/2004 Alkalinity as CaCO3 884 mg/L 1 0 NA
A1-VP-003, 10'-1 5/21/2004 Alkalinity as CaCO3 908 mg/L 1 0 NA
A1-VP-003, 20'-0 5/21/2004 Alkalinity as CaCO3 282 mg/L 1 0 NA
A1-VP-003, 20'-1 5/21/2004 Alkalinity as CaCO3 268 mg/L 1 0 NA
A1-VP-004, 10'-0 5/21/2004 Alkalinity as CaCO3 938 mg/L 1 0 NA
A1-VP-004, 20'-0 5/21/2004 Alkalinity as CaCO3 238 mg/L 1 0 NA
A1-VP-005, 10'-0 5/21/2004 Alkalinity as CaCO3 284 mg/L 1 0 NA
A1-VP-005, 20'-0 5/21/2004 Alkalinity as CaCO3 228 mg/L 1 0 NA
A1-VP-007, 10'-0 5/20/2004 Alkalinity as CaCO3 257 mg/L 1 0 NA
A1-VP-007, 10'-1 5/20/2004 Alkalinity as CaCO3 254 mg/L 1 0 NA
A1-VP-007, 20'-0 5/20/2004 Alkalinity as CaCO3 248 mg/L 1 0 NA
A1-VP-007, 20'-1 5/20/2004 Alkalinity as CaCO3 238 mg/L 1 0 NA
A5-VP-001, 20'-0 5/20/2004 Alkalinity as CaCO3 252 mg/L 1 0 NA
A5-VP-002, 10'-0 5/19/2004 Alkalinity as CaCO3 227 mg/L 1 0 NA
A5-VP-002, 20'-0 5/20/2004 Alkalinity as CaCO3 258 mg/L 1 0 NA
A5-VP-003, 10'-0 5/19/2004 Alkalinity as CaCO3 218 mg/L 1 0 NA
A5-VP-003, 20'-0 5/20/2004 Alkalinity as CaCO3 244 mg/L 1 0 NA
A5-VP-004, 10'-0 5/19/2004 Alkalinity as CaCO3 292 mg/L 1 0 NA
A5-VP-004, 10'-1 5/19/2004 Alkalinity as CaCO3 284 mg/L 1 0 NA
A5-VP-004, 20'-0 5/19/2004 Alkalinity as CaCO3 236 mg/L 1 0 NA
A5-VP-004, 20'-1 5/19/2004 Alkalinity as CaCO3 232 mg/L 1 0 NA
A5-VP-005, 10'-0 5/19/2004 Alkalinity as CaCO3 255 mg/L 1 0 NA
A5-VP-005, 20'-0 5/19/2004 Alkalinity as CaCO3 229 mg/L 1 0 NA
A5-VP-006, 10'-0 5/19/2004 Alkalinity as CaCO3 256 mg/L 1 0 NA
A5-VP-006, 20'-0 5/19/2004 Alkalinity as CaCO3 240 mg/L 1 0 NA
A5-VP-007, 20'-0 5/19/2004 Alkalinity as CaCO3 226 mg/L 1 0 NA
A5-VP-008, 20'-0 5/20/2004 Alkalinity as CaCO3 378 mg/L 1 0 NA
A5-VP-009, 20'-0 5/20/2004 Alkalinity as CaCO3 252 mg/L 1 0 NA
A6-VP-001, 10'-0 5/24/2004 Alkalinity as CaCO3 192 mg/L 1 0 NA
A6-VP-001, 20'-0 5/24/2004 Alkalinity as CaCO3 206 mg/L 1 0 NA
A6-VP-002, 20'-0 5/24/2004 Alkalinity as CaCO3 580 mg/L 1 0 NA
A6-VP-003, 10'-0 5/24/2004 Alkalinity as CaCO3 366 mg/L 1 0 NA
A6-VP-003, 20'-0 5/24/2004 Alkalinity as CaCO3 2080 mg/L 1 0 NA
A6-VP-004, 20'-0 5/24/2004 Alkalinity as CaCO3 1500 mg/L 1 0 NA
A1-VP-001, 10'-0 5/20/2004 Ammonia-N 0.6 mg/L 0.1 0 NA
A1-VP-001, 20'-0 5/20/2004 Ammonia-N 0.6 mg/L 0.1 0 NA
A1-VP-003, 10'-0 5/21/2004 Ammonia-N 1090 mg/L 10 0 NA
A1-VP-003, 10'-1 5/21/2004 Ammonia-N 1060 mg/L 10 0 NA
A1-VP-003, 20'-0 5/21/2004 Ammonia-N 150 mg/L 10 0 NA
A1-VP-003, 20'-1 5/21/2004 Ammonia-N 160 mg/L 10 0 NA
A1-VP-004, 10'-0 5/21/2004 Ammonia-N 260 mg/L 10 0 NA
A1-VP-004, 20'-0 5/21/2004 Ammonia-N 29 mg/L 1 0 NA
A1-VP-005, 10'-0 5/21/2004 Ammonia-N 8.7 mg/L 0.1 0 NA
A1-VP-005, 20'-0 5/21/2004 Ammonia-N 1.5 mg/L 0.1 0 NA
A1-VP-007, 10'-0 5/20/2004 Ammonia-N 0.3 mg/L 0.1 0 NA
A1-VP-007, 10'-1 5/20/2004 Ammonia-N 0.2 mg/L 0.1 0 NA
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Table 4-6: Vertical Profile Boring Groundwater Results Against MTCA Method A Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MA_gw*

(mg/L)

Exceed

Method A?

A5-VP-002, 10'-0 5/19/2004 Ammonia-N 6.9 mg/L 0.1 0 NA
A5-VP-002, 20'-0 5/20/2004 Ammonia-N 4.6 mg/L 0.1 0 NA
A5-VP-008, 20'-0 5/20/2004 Ammonia-N 130 mg/L 10 0 NA
A5-VP-009, 20'-0 5/20/2004 Ammonia-N 0.2 mg/L 0.1 0 NA
A6-VP-001, 10'-0 5/24/2004 Ammonia-N 0.4 mg/L 0.1 0 NA
A6-VP-002, 20'-0 5/24/2004 Ammonia-N 440 mg/L 10 0 NA
A6-VP-003, 10'-0 5/24/2004 Ammonia-N 60 mg/L 1 0 NA
A6-VP-003, 20'-0 5/24/2004 Ammonia-N 1750 mg/L 10 0 NA
A6-VP-004, 20'-0 5/24/2004 Ammonia-N 300 mg/L 10 0 NA
A1-VP-001, 10'-0 5/20/2004 Arsenic 0.015 mg/L 0.002 0.005 Yes
A1-VP-001, 20'-0 5/20/2004 Arsenic 0.017 mg/L 0.002 0.005 Yes
A1-VP-003, 10'-0 5/21/2004 Arsenic 0.047 mg/L 0.002 0.005 Yes
A1-VP-003, 10'-1 5/21/2004 Arsenic 0.047 mg/L 0.002 0.005 Yes
A1-VP-003, 20'-0 5/21/2004 Arsenic 0.057 mg/L 0.002 0.005 Yes
A1-VP-003, 20'-1 5/21/2004 Arsenic 0.059 mg/L 0.002 0.005 Yes
A1-VP-004, 10'-0 5/21/2004 Arsenic 0.042 mg/L 0.002 0.005 Yes
A1-VP-004, 20'-0 5/21/2004 Arsenic 0.011 mg/L 0.002 0.005 Yes
A1-VP-005, 10'-0 5/21/2004 Arsenic 0.024 mg/L 0.002 0.005 Yes
A1-VP-005, 20'-0 5/21/2004 Arsenic 0.015 mg/L 0.002 0.005 Yes
A1-VP-007, 10'-0 5/20/2004 Arsenic 0.018 mg/L 0.002 0.005 Yes
A1-VP-007, 10'-1 5/20/2004 Arsenic 0.016 mg/L 0.002 0.005 Yes
A1-VP-007, 20'-0 5/20/2004 Arsenic 0.017 mg/L 0.002 0.005 Yes
A1-VP-007, 20'-1 5/20/2004 Arsenic 0.02 mg/L 0.002 0.005 Yes
A5-VP-001, 20'-0 5/20/2004 Arsenic 0.017 mg/L 0.002 0.005 Yes
A5-VP-002, 10'-0 5/19/2004 Arsenic 0.012 mg/L 0.002 0.005 Yes
A5-VP-002, 20'-0 5/20/2004 Arsenic 0.018 mg/L 0.002 0.005 Yes
A5-VP-003, 10'-0 5/19/2004 Arsenic 0.004 mg/L 0.002 0.005 No
A5-VP-003, 20'-0 5/20/2004 Arsenic 0.014 mg/L 0.002 0.005 Yes
A5-VP-004, 10'-0 5/19/2004 Arsenic 0.017 mg/L 0.002 0.005 Yes
A5-VP-004, 10'-1 5/19/2004 Arsenic 0.018 mg/L 0.002 0.005 Yes
A5-VP-004, 20'-0 5/19/2004 Arsenic 0.043 mg/L 0.002 0.005 Yes
A5-VP-004, 20'-1 5/19/2004 Arsenic 0.048 mg/L 0.002 0.005 Yes
A5-VP-005, 10'-0 5/19/2004 Arsenic 0.049 mg/L 0.002 0.005 Yes
A5-VP-005, 20'-0 5/19/2004 Arsenic 0.034 mg/L 0.002 0.005 Yes
A5-VP-006, 10'-0 5/19/2004 Arsenic 0.013 mg/L 0.002 0.005 Yes
A5-VP-006, 20'-0 5/19/2004 Arsenic 0.033 mg/L 0.002 0.005 Yes
A5-VP-007, 20'-0 5/19/2004 Arsenic 0.02 mg/L 0.002 0.005 Yes
A5-VP-008, 20'-0 5/20/2004 Arsenic 0.028 mg/L 0.002 0.005 Yes
A5-VP-009, 20'-0 5/20/2004 Arsenic 0.022 mg/L 0.002 0.005 Yes
A6-VP-001, 10'-0 5/24/2004 Arsenic 0.027 mg/L 0.002 0.005 Yes
A6-VP-001, 20'-0 5/24/2004 Arsenic 0.018 mg/L 0.002 0.005 Yes
A6-VP-002, 20'-0 5/24/2004 Arsenic 0.025 mg/L 0.002 0.005 Yes
A6-VP-003, 10'-0 5/24/2004 Arsenic 0.018 mg/L 0.002 0.005 Yes
A6-VP-003, 20'-0 5/24/2004 Arsenic 0.087 mg/L 0.002 0.005 Yes
A6-VP-004, 20'-0 5/24/2004 Arsenic 0.034 mg/L 0.002 0.005 Yes
A1-VP-001, 10'-0 5/20/2004 Chloride 478 mg/L 1 0 NA
A1-VP-001, 20'-0 5/20/2004 Chloride 190 mg/L 1 0 NA
A1-VP-003, 10'-0 5/21/2004 Chloride 190 mg/L 1 0 NA
A1-VP-003, 10'-1 5/21/2004 Chloride 230 mg/L 1 0 NA
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Table 4-6: Vertical Profile Boring Groundwater Results Against MTCA Method A Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MA_gw*

(mg/L)

Exceed

Method A?

A1-VP-003, 20'-0 5/21/2004 Chloride 57 mg/L 1 0 NA
A1-VP-003, 20'-1 5/21/2004 Chloride 56 mg/L 1 0 NA
A1-VP-004, 10'-0 5/21/2004 Chloride 210 mg/L 1 0 NA
A1-VP-004, 20'-0 5/21/2004 Chloride 100 mg/L 1 0 NA
A1-VP-005, 10'-0 5/21/2004 Chloride 324 mg/L 1 0 NA
A1-VP-005, 20'-0 5/21/2004 Chloride 108 mg/L 1 0 NA
A1-VP-007, 10'-0 5/20/2004 Chloride 366 mg/L 1 0 NA
A1-VP-007, 10'-1 5/20/2004 Chloride 369 mg/L 1 0 NA
A1-VP-007, 20'-0 5/20/2004 Chloride 52 mg/L 1 0 NA
A1-VP-007, 20'-1 5/20/2004 Chloride 51 mg/L 1 0 NA
A5-VP-001, 20'-0 5/20/2004 Chloride 86 mg/L 1 0 NA
A5-VP-002, 10'-0 5/19/2004 Chloride 265 mg/L 1 0 NA
A5-VP-002, 20'-0 5/20/2004 Chloride 19 mg/L 1 0 NA
A5-VP-003, 10'-0 5/19/2004 Chloride 230 mg/L 1 0 NA
A5-VP-003, 20'-0 5/20/2004 Chloride 48 mg/L 1 0 NA
A5-VP-004, 10'-0 5/19/2004 Chloride 148 mg/L 1 0 NA
A5-VP-004, 10'-1 5/19/2004 Chloride 149 mg/L 1 0 NA
A5-VP-004, 20'-0 5/19/2004 Chloride 56 mg/L 1 0 NA
A5-VP-004, 20'-1 5/19/2004 Chloride 57 mg/L 1 0 NA
A5-VP-005, 10'-0 5/19/2004 Chloride 80 mg/L 1 0 NA
A5-VP-005, 20'-0 5/19/2004 Chloride 30 mg/L 1 0 NA
A5-VP-006, 10'-0 5/19/2004 Chloride 177 mg/L 1 0 NA
A5-VP-006, 20'-0 5/19/2004 Chloride 34 mg/L 1 0 NA
A5-VP-007, 20'-0 5/19/2004 Chloride 67 mg/L 1 0 NA
A5-VP-008, 20'-0 5/20/2004 Chloride 41 mg/L 1 0 NA
A5-VP-009, 20'-0 5/20/2004 Chloride 49 mg/L 1 0 NA
A6-VP-001, 10'-0 5/24/2004 Chloride 175 mg/L 1 0 NA
A6-VP-001, 20'-0 5/24/2004 Chloride 60 mg/L 1 0 NA
A6-VP-002, 20'-0 5/24/2004 Chloride 196 mg/L 1 0 NA
A6-VP-003, 10'-0 5/24/2004 Chloride 340 mg/L 1 0 NA
A6-VP-003, 20'-0 5/24/2004 Chloride 410 mg/L 1 0 NA
A6-VP-004, 20'-0 5/24/2004 Chloride 1120 mg/L 1 0 NA
A1-VP-003, 10'-0 5/21/2004 Dinoseb 0.028 mg/L 0.003 0 NA
A1-VP-003, 10'-1 5/21/2004 Dinoseb 0.0096 mg/L 0.0006 0 NA
A1-VP-003, 20'-0 5/21/2004 Dinoseb 0.069 mg/L 0.006 0 NA
A1-VP-003, 20'-1 5/21/2004 Dinoseb 0.069 mg/L 0.003 0 NA
A6-VP-001, 10'-0 5/24/2004 Dinoseb 0.005 mg/L 0.0006 0 NA
A6-VP-002, 20'-0 5/24/2004 Dinoseb 1.4 mg/L 0.06 0 NA
A6-VP-003, 10'-0 5/24/2004 Dinoseb 0.031 mg/L 0.003 0 NA
A6-VP-003, 20'-0 5/24/2004 Dinoseb 1.4 mg/L 0.12 0 NA
A6-VP-004, 20'-0 5/24/2004 Dinoseb 3.7 mg/L 0.12 0 NA
A1-VP-001, 10'-0 5/20/2004 Iron 3.95 mg/L 0.02 0 NA
A1-VP-001, 20'-0 5/20/2004 Iron 8.61 mg/L 0.02 0 NA
A1-VP-003, 10'-0 5/21/2004 Iron 3.84 mg/L 0.02 0 NA
A1-VP-003, 10'-1 5/21/2004 Iron 1.57 mg/L 0.02 0 NA
A1-VP-003, 20'-0 5/21/2004 Iron 5.06 mg/L 0.02 0 NA
A1-VP-003, 20'-1 5/21/2004 Iron 4.32 mg/L 0.02 0 NA
A1-VP-003, 20'-2 5/21/2004 Iron 0.04 mg/L 0.02 0 NA
A1-VP-004, 10'-0 5/21/2004 Iron 1.69 mg/L 0.02 0 NA

Page 3 of 7



Table 4-6: Vertical Profile Boring Groundwater Results Against MTCA Method A Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MA_gw*

(mg/L)

Exceed

Method A?

A1-VP-004, 20'-0 5/21/2004 Iron 5.67 mg/L 0.02 0 NA
A1-VP-005, 10'-0 5/21/2004 Iron 5.55 mg/L 0.02 0 NA
A1-VP-005, 20'-0 5/21/2004 Iron 6.45 mg/L 0.02 0 NA
A1-VP-007, 10'-0 5/20/2004 Iron 6.14 mg/L 0.02 0 NA
A1-VP-007, 10'-1 5/20/2004 Iron 7.08 mg/L 0.02 0 NA
A1-VP-007, 20'-0 5/20/2004 Iron 7.47 mg/L 0.02 0 NA
A1-VP-007, 20'-1 5/20/2004 Iron 2.69 mg/L 0.02 0 NA
A5-VP-001, 20'-0 5/20/2004 Iron 1.12 mg/L 0.02 0 NA
A5-VP-002, 10'-0 5/19/2004 Iron 6.68 mg/L 0.02 0 NA
A5-VP-002, 20'-0 5/20/2004 Iron 6.53 mg/L 0.02 0 NA
A5-VP-003, 10'-0 5/19/2004 Iron 2.08 mg/L 0.02 0 NA
A5-VP-003, 20'-0 5/20/2004 Iron 8.41 mg/L 0.02 0 NA
A5-VP-004, 10'-0 5/19/2004 Iron 4.29 mg/L 0.02 0 NA
A5-VP-004, 10'-1 5/19/2004 Iron 5.96 mg/L 0.02 0 NA
A5-VP-004, 20'-0 5/19/2004 Iron 3.12 mg/L 0.02 0 NA
A5-VP-004, 20'-1 5/19/2004 Iron 2.43 mg/L 0.02 0 NA
A5-VP-005, 10'-0 5/19/2004 Iron 5.29 mg/L 0.02 0 NA
A5-VP-005, 20'-0 5/19/2004 Iron 2.5 mg/L 0.02 0 NA
A5-VP-006, 10'-0 5/19/2004 Iron 12.5 mg/L 0.02 0 NA
A5-VP-006, 20'-0 5/19/2004 Iron 3.1 mg/L 0.02 0 NA
A5-VP-007, 20'-0 5/19/2004 Iron 6.42 mg/L 0.02 0 NA
A5-VP-008, 20'-0 5/20/2004 Iron 4.27 mg/L 0.02 0 NA
A5-VP-009, 20'-0 5/20/2004 Iron 1.15 mg/L 0.02 0 NA
A6-VP-001, 10'-0 5/24/2004 Iron 6.49 mg/L 0.02 0 NA
A6-VP-001, 20'-0 5/24/2004 Iron 5.01 mg/L 0.02 0 NA
A6-VP-002, 20'-0 5/24/2004 Iron 3.03 mg/L 0.02 0 NA
A6-VP-003, 10'-0 5/24/2004 Iron 6.96 mg/L 0.02 0 NA
A6-VP-003, 20'-0 5/24/2004 Iron 4.78 mg/L 0.02 0 NA
A6-VP-004, 20'-0 5/24/2004 Iron 11.2 mg/L 0.02 0 NA
A1-VP-001, 10'-0 5/20/2004 Nitrate-N 347 mg/L 0.2 0 NA
A1-VP-001, 20'-0 5/20/2004 Nitrate-N 712 mg/L 0.2 0 NA
A1-VP-003, 10'-0 5/21/2004 Nitrate-N 983 mg/L 0.2 0 NA
A1-VP-003, 10'-1 5/21/2004 Nitrate-N 1010 mg/L 0.2 0 NA
A1-VP-003, 20'-0 5/21/2004 Nitrate-N 256 mg/L 0.2 0 NA
A1-VP-003, 20'-1 5/21/2004 Nitrate-N 258 mg/L 0.2 0 NA
A1-VP-004, 10'-0 5/21/2004 Nitrate-N 59.5 mg/L 0.2 0 NA
A1-VP-004, 20'-0 5/21/2004 Nitrate-N 147 mg/L 0.2 0 NA
A1-VP-005, 10'-0 5/21/2004 Nitrate-N 206 mg/L 0.2 0 NA
A1-VP-005, 20'-0 5/21/2004 Nitrate-N 111 mg/L 0.2 0 NA
A1-VP-007, 10'-0 5/20/2004 Nitrate-N 176 mg/L 0.2 0 NA
A1-VP-007, 10'-1 5/20/2004 Nitrate-N 176 mg/L 0.2 0 NA
A1-VP-007, 20'-0 5/20/2004 Nitrate-N 113 mg/L 0.2 0 NA
A1-VP-007, 20'-1 5/20/2004 Nitrate-N 114 mg/L 0.2 0 NA
A5-VP-001, 20'-0 5/20/2004 Nitrate-N 5.2 mg/L 0.2 0 NA
A5-VP-002, 10'-0 5/19/2004 Nitrate-N 40.4 mg/L 0.2 0 NA
A5-VP-002, 20'-0 5/20/2004 Nitrate-N 39.2 mg/L 0.2 0 NA
A5-VP-003, 10'-0 5/19/2004 Nitrate-N 250 mg/L 0.2 0 NA
A5-VP-003, 20'-0 5/20/2004 Nitrate-N 22.9 mg/L 0.2 0 NA
A5-VP-004, 10'-0 5/19/2004 Nitrate-N 58 mg/L 0.2 0 NA
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Table 4-6: Vertical Profile Boring Groundwater Results Against MTCA Method A Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MA_gw*

(mg/L)

Exceed

Method A?

A5-VP-004, 10'-1 5/19/2004 Nitrate-N 57.8 mg/L 0.2 0 NA
A5-VP-004, 20'-0 5/19/2004 Nitrate-N 59.6 mg/L 0.2 0 NA
A5-VP-004, 20'-1 5/19/2004 Nitrate-N 60.4 mg/L 0.2 0 NA
A5-VP-005, 10'-0 5/19/2004 Nitrate-N 45.8 mg/L 0.2 0 NA
A5-VP-005, 20'-0 5/19/2004 Nitrate-N 6.4 mg/L 0.2 0 NA
A5-VP-006, 10'-0 5/19/2004 Nitrate-N 26.6 mg/L 0.2 0 NA
A5-VP-006, 20'-0 5/19/2004 Nitrate-N 4.3 mg/L 0.2 0 NA
A5-VP-007, 20'-0 5/19/2004 Nitrate-N 3.9 mg/L 0.2 0 NA
A5-VP-008, 20'-0 5/20/2004 Nitrate-N 54.6 mg/L 0.2 0 NA
A5-VP-009, 20'-0 5/20/2004 Nitrate-N 6.8 mg/L 0.2 0 NA
A6-VP-001, 10'-0 5/24/2004 Nitrate-N 661 mg/L 0.2 0 NA
A6-VP-001, 20'-0 5/24/2004 Nitrate-N 46.1 mg/L 0.2 0 NA
A6-VP-002, 20'-0 5/24/2004 Nitrate-N 511 mg/L 0.2 0 NA
A6-VP-003, 10'-0 5/24/2004 Nitrate-N 64.5 mg/L 0.2 0 NA
A6-VP-003, 20'-0 5/24/2004 Nitrate-N 866 mg/L 0.2 0 NA
A6-VP-004, 20'-0 5/24/2004 Nitrate-N 2040 mg/L 0.2 0 NA
A1-VP-003, 10'-0 5/21/2004 Nitrite-N 34.6 mg/L 0.2 0 NA
A1-VP-003, 10'-1 5/21/2004 Nitrite-N 34.8 mg/L 0.2 0 NA
A6-VP-003, 20'-0 5/24/2004 Nitrite-N 38.7 mg/L 0.2 0 NA
A6-VP-004, 20'-0 5/24/2004 Nitrite-N 45.4 mg/L 0.2 0 NA
A1-VP-001, 10'-0 5/20/2004 pH 7.54 STD Units 0.01 0 NA
A1-VP-001, 20'-0 5/20/2004 pH 7.55 STD Units 0.01 0 NA
A1-VP-003, 10'-0 5/21/2004 pH 7.62 STD Units 0.01 0 NA
A1-VP-003, 10'-1 5/21/2004 pH 7.58 STD Units 0.01 0 NA
A1-VP-003, 20'-0 5/21/2004 pH 7.83 STD Units 0.01 0 NA
A1-VP-003, 20'-1 5/21/2004 pH 7.88 STD Units 0.01 0 NA
A1-VP-003, 20'-2 5/21/2004 pH 8.37 STD Units 0.01 0 NA
A1-VP-004, 10'-0 5/21/2004 pH 7.54 STD Units 0.01 0 NA
A1-VP-004, 20'-0 5/21/2004 pH 7.83 STD Units 0.01 0 NA
A1-VP-005, 10'-0 5/21/2004 pH 7.57 STD Units 0.01 0 NA
A1-VP-005, 20'-0 5/21/2004 pH 7.91 STD Units 0.01 0 NA
A1-VP-007, 10'-0 5/20/2004 pH 7.59 STD Units 0.01 0 NA
A1-VP-007, 10'-1 5/20/2004 pH 7.71 STD Units 0.01 0 NA
A1-VP-007, 20'-0 5/20/2004 pH 7.99 STD Units 0.01 0 NA
A1-VP-007, 20'-1 5/20/2004 pH 7.95 STD Units 0.01 0 NA
A1-VP-007, 20'-2 5/20/2004 pH 7.76 STD Units 0.01 0 NA
A5-VP-001, 20'-0 5/20/2004 pH 7.91 STD Units 0.01 0 NA
A5-VP-002, 10'-0 5/19/2004 pH 8.06 STD Units 0.01 0 NA
A5-VP-002, 20'-0 5/20/2004 pH 7.71 STD Units 0.01 0 NA
A5-VP-003, 10'-0 5/19/2004 pH 7.56 STD Units 0.01 0 NA
A5-VP-003, 20'-0 5/20/2004 pH 7.79 STD Units 0.01 0 NA
A5-VP-004, 10'-0 5/19/2004 pH 7.88 STD Units 0.01 0 NA
A5-VP-004, 10'-1 5/19/2004 pH 7.87 STD Units 0.01 0 NA
A5-VP-004, 20'-0 5/19/2004 pH 8.02 STD Units 0.01 0 NA
A5-VP-004, 20'-1 5/19/2004 pH 8.24 STD Units 0.01 0 NA
A5-VP-004, 20'-2 5/19/2004 pH 6.84 STD Units 0.01 0 NA
A5-VP-005, 10'-0 5/19/2004 pH 8.01 STD Units 0.01 0 NA
A5-VP-005, 20'-0 5/19/2004 pH 8.12 STD Units 0.01 0 NA
A5-VP-006, 10'-0 5/19/2004 pH 7.95 STD Units 0.01 0 NA
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Table 4-6: Vertical Profile Boring Groundwater Results Against MTCA Method A Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MA_gw*

(mg/L)

Exceed

Method A?

A5-VP-006, 20'-0 5/19/2004 pH 8.23 STD Units 0.01 0 NA
A5-VP-007, 20'-0 5/19/2004 pH 8.29 STD Units 0.01 0 NA
A5-VP-008, 20'-0 5/20/2004 pH 8.04 STD Units 0.01 0 NA
A5-VP-009, 20'-0 5/20/2004 pH 7.95 STD Units 0.01 0 NA
A6-VP-001, 10'-0 5/24/2004 pH 7.56 STD Units 0.01 0 NA
A6-VP-001, 20'-0 5/24/2004 pH 8.01 STD Units 0.01 0 NA
A6-VP-002, 20'-0 5/24/2004 pH 7.6 STD Units 0.01 0 NA
A6-VP-002, 20'-1 5/24/2004 pH 5.9 STD Units 0.01 0 NA
A6-VP-003, 10'-0 5/24/2004 pH 7.73 STD Units 0.01 0 NA
A6-VP-003, 20'-0 5/24/2004 pH 8.53 STD Units 0.01 0 NA
A6-VP-004, 20'-0 5/24/2004 pH 6.56 STD Units 0.01 0 NA
A1-VP-001, 10'-0 5/20/2004 Phosphate 42 mg/L 1 0 NA
A1-VP-001, 20'-0 5/20/2004 Phosphate 22.3 mg/L 0.1 0 NA
A1-VP-003, 10'-0 5/21/2004 Phosphate 28.5 mg/L 0.1 0 NA
A1-VP-003, 10'-1 5/21/2004 Phosphate 26.6 mg/L 0.1 0 NA
A1-VP-003, 20'-0 5/21/2004 Phosphate 21.7 mg/L 0.1 0 NA
A1-VP-003, 20'-1 5/21/2004 Phosphate 29.7 mg/L 0.1 0 NA
A1-VP-004, 10'-0 5/21/2004 Phosphate 22.2 mg/L 0.1 0 NA
A1-VP-004, 20'-0 5/21/2004 Phosphate 3.9 mg/L 0.1 0 NA
A1-VP-005, 10'-0 5/21/2004 Phosphate 17.8 mg/L 0.1 0 NA
A1-VP-005, 20'-0 5/21/2004 Phosphate 6.3 mg/L 0.1 0 NA
A1-VP-007, 10'-0 5/20/2004 Phosphate 21.3 mg/L 0.1 0 NA
A1-VP-007, 10'-1 5/20/2004 Phosphate 17.7 mg/L 0.1 0 NA
A1-VP-007, 20'-0 5/20/2004 Phosphate 71 mg/L 1 0 NA
A1-VP-007, 20'-1 5/20/2004 Phosphate 63 mg/L 1 0 NA
A5-VP-001, 20'-0 5/20/2004 Phosphate 440 mg/L 10 0 NA
A5-VP-002, 10'-0 5/19/2004 Phosphate 4.4 mg/L 0.1 0 NA
A5-VP-002, 20'-0 5/20/2004 Phosphate 33 mg/L 1 0 NA
A5-VP-003, 10'-0 5/19/2004 Phosphate 1.1 mg/L 0.1 0 NA
A5-VP-003, 20'-0 5/20/2004 Phosphate 9.5 mg/L 0.1 0 NA
A5-VP-004, 10'-0 5/19/2004 Phosphate 35 mg/L 1 0 NA
A5-VP-004, 10'-1 5/19/2004 Phosphate 30 mg/L 1 0 NA
A5-VP-004, 20'-0 5/19/2004 Phosphate 47 mg/L 1 0 NA
A5-VP-004, 20'-1 5/19/2004 Phosphate 54 mg/L 1 0 NA
A5-VP-005, 10'-0 5/19/2004 Phosphate 11.7 mg/L 0.1 0 NA
A5-VP-005, 20'-0 5/19/2004 Phosphate 48 mg/L 1 0 NA
A5-VP-006, 10'-0 5/19/2004 Phosphate 3 mg/L 0.1 0 NA
A5-VP-006, 20'-0 5/19/2004 Phosphate 26 mg/L 1 0 NA
A5-VP-007, 20'-0 5/19/2004 Phosphate 15.6 mg/L 0.1 0 NA
A5-VP-008, 20'-0 5/20/2004 Phosphate 29.9 mg/L 0.1 0 NA
A5-VP-009, 20'-0 5/20/2004 Phosphate 99 mg/L 1 0 NA
A6-VP-001, 10'-0 5/24/2004 Phosphate 54 mg/L 1 0 NA
A6-VP-001, 20'-0 5/24/2004 Phosphate 16.5 mg/L 0.1 0 NA
A6-VP-002, 20'-0 5/24/2004 Phosphate 53 mg/L 1 0 NA
A6-VP-003, 10'-0 5/24/2004 Phosphate 17.2 mg/L 0.1 0 NA
A6-VP-003, 20'-0 5/24/2004 Phosphate 51 mg/L 1 0 NA
A6-VP-004, 20'-0 5/24/2004 Phosphate 49 mg/L 1 0 NA
A1-VP-001, 10'-0 5/20/2004 Sulfate 169 mg/L 1 0 NA
A1-VP-001, 20'-0 5/20/2004 Sulfate 277 mg/L 1 0 NA
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Table 4-6: Vertical Profile Boring Groundwater Results Against MTCA Method A Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MA_gw*

(mg/L)

Exceed

Method A?

A1-VP-003, 10'-0 5/21/2004 Sulfate 110 mg/L 1 0 NA
A1-VP-003, 10'-1 5/21/2004 Sulfate 116 mg/L 1 0 NA
A1-VP-003, 20'-0 5/21/2004 Sulfate 204 mg/L 1 0 NA
A1-VP-003, 20'-1 5/21/2004 Sulfate 203 mg/L 1 0 NA
A1-VP-004, 10'-0 5/21/2004 Sulfate 250 mg/L 1 0 NA
A1-VP-004, 20'-0 5/21/2004 Sulfate 156 mg/L 1 0 NA
A1-VP-005, 10'-0 5/21/2004 Sulfate 224 mg/L 1 0 NA
A1-VP-005, 20'-0 5/21/2004 Sulfate 197 mg/L 1 0 NA
A1-VP-007, 10'-0 5/20/2004 Sulfate 211 mg/L 1 0 NA
A1-VP-007, 10'-1 5/20/2004 Sulfate 213 mg/L 1 0 NA
A1-VP-007, 20'-0 5/20/2004 Sulfate 122 mg/L 1 0 NA
A1-VP-007, 20'-1 5/20/2004 Sulfate 122 mg/L 1 0 NA
A5-VP-001, 20'-0 5/20/2004 Sulfate 42 mg/L 1 0 NA
A5-VP-002, 10'-0 5/19/2004 Sulfate 91 mg/L 1 0 NA
A5-VP-002, 20'-0 5/20/2004 Sulfate 52 mg/L 1 0 NA
A5-VP-003, 10'-0 5/19/2004 Sulfate 161 mg/L 1 0 NA
A5-VP-003, 20'-0 5/20/2004 Sulfate 54 mg/L 1 0 NA
A5-VP-004, 10'-0 5/19/2004 Sulfate 135 mg/L 1 0 NA
A5-VP-004, 10'-1 5/19/2004 Sulfate 136 mg/L 1 0 NA
A5-VP-004, 20'-0 5/19/2004 Sulfate 87 mg/L 1 0 NA
A5-VP-004, 20'-1 5/19/2004 Sulfate 86 mg/L 1 0 NA
A5-VP-005, 10'-0 5/19/2004 Sulfate 76 mg/L 1 0 NA
A5-VP-005, 20'-0 5/19/2004 Sulfate 43 mg/L 1 0 NA
A5-VP-006, 10'-0 5/19/2004 Sulfate 88 mg/L 1 0 NA
A5-VP-006, 20'-0 5/19/2004 Sulfate 45 mg/L 1 0 NA
A5-VP-007, 20'-0 5/19/2004 Sulfate 63 mg/L 1 0 NA
A5-VP-008, 20'-0 5/20/2004 Sulfate 90 mg/L 1 0 NA
A5-VP-009, 20'-0 5/20/2004 Sulfate 50 mg/L 1 0 NA
A6-VP-001, 10'-0 5/24/2004 Sulfate 226 mg/L 1 0 NA
A6-VP-001, 20'-0 5/24/2004 Sulfate 58 mg/L 1 0 NA
A6-VP-002, 20'-0 5/24/2004 Sulfate 869 mg/L 1 0 NA
A6-VP-003, 10'-0 5/24/2004 Sulfate 129 mg/L 1 0 NA
A6-VP-003, 20'-0 5/24/2004 Sulfate 846 mg/L 1 0 NA
A6-VP-004, 20'-0 5/24/2004 Sulfate 3010 mg/L 1 0 NA

* No MTCA Method A Cleanup Levels have been developed for 2,4-D, alkalinity as CaCO3, ammonia-N,

chloride, dinoseb, iron, nitrate-N, nitrite-N, pH, phosphate, or sulfate.

NA = Not available.
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Table 4-7: Vertical Profile Boring Groundwater Results Against MTCA Method B and C Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MB_gw-std*

(mg/L)

Exceed

Method B?

MC_gw-std*

(mg/L)

Exceed

Method C?
GW Comments

A6-VP-002, 20'-0 5/24/2004 2,4-D 1.3 mg/L 0.4 0.16 Yes 0.35 Yes
A1-VP-001, 10'-0 5/20/2004 Ammonia-N 0.6 mg/L 0.1 0 NA 0 NA No CUL recommended for ammonia-N.

A1-VP-001, 20'-0 5/20/2004 Ammonia-N 0.6 mg/L 0.1 0 NA 0 NA No CUL recommended for ammonia-N.
A1-VP-003, 10'-0 5/21/2004 Ammonia-N 1090 mg/L 10 0 NA 0 NA No CUL recommended for ammonia-N.
A1-VP-003, 10'-1 5/21/2004 Ammonia-N 1060 mg/L 10 0 NA 0 NA No CUL recommended for ammonia-N.

A1-VP-003, 20'-0 5/21/2004 Ammonia-N 150 mg/L 10 0 NA 0 NA No CUL recommended for ammonia-N.
A1-VP-003, 20'-1 5/21/2004 Ammonia-N 160 mg/L 10 0 NA 0 NA No CUL recommended for ammonia-N.

A1-VP-004, 10'-0 5/21/2004 Ammonia-N 260 mg/L 10 0 NA 0 NA No CUL recommended for ammonia-N.
A1-VP-004, 20'-0 5/21/2004 Ammonia-N 29 mg/L 1 0 NA 0 NA No CUL recommended for ammonia-N.
A1-VP-005, 10'-0 5/21/2004 Ammonia-N 8.7 mg/L 0.1 0 NA 0 NA No CUL recommended for ammonia-N.

A1-VP-005, 20'-0 5/21/2004 Ammonia-N 1.5 mg/L 0.1 0 NA 0 NA No CUL recommended for ammonia-N.
A1-VP-007, 10'-0 5/20/2004 Ammonia-N 0.3 mg/L 0.1 0 NA 0 NA No CUL recommended for ammonia-N.

A1-VP-007, 10'-1 5/20/2004 Ammonia-N 0.2 mg/L 0.1 0 NA 0 NA No CUL recommended for ammonia-N.
A5-VP-002, 10'-0 5/19/2004 Ammonia-N 6.9 mg/L 0.1 0 NA 0 NA No CUL recommended for ammonia-N.
A5-VP-002, 20'-0 5/20/2004 Ammonia-N 4.6 mg/L 0.1 0 NA 0 NA No CUL recommended for ammonia-N.

A5-VP-008, 20'-0 5/20/2004 Ammonia-N 130 mg/L 10 0 NA 0 NA No CUL recommended for ammonia-N.
A5-VP-009, 20'-0 5/20/2004 Ammonia-N 0.2 mg/L 0.1 0 NA 0 NA No CUL recommended for ammonia-N.

A6-VP-001, 10'-0 5/24/2004 Ammonia-N 0.4 mg/L 0.1 0 NA 0 NA No CUL recommended for ammonia-N.
A6-VP-002, 20'-0 5/24/2004 Ammonia-N 440 mg/L 10 0 NA 0 NA No CUL recommended for ammonia-N.
A6-VP-003, 10'-0 5/24/2004 Ammonia-N 60 mg/L 1 0 NA 0 NA No CUL recommended for ammonia-N.

A6-VP-003, 20'-0 5/24/2004 Ammonia-N 1750 mg/L 10 0 NA 0 NA No CUL recommended for ammonia-N.
A6-VP-004, 20'-0 5/24/2004 Ammonia-N 300 mg/L 10 0 NA 0 NA No CUL recommended for ammonia-N.

A1-VP-001, 10'-0 5/20/2004 Arsenic 0.015 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-001, 20'-0 5/20/2004 Arsenic 0.017 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-003, 10'-0 5/21/2004 Arsenic 0.047 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-003, 10'-1 5/21/2004 Arsenic 0.047 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-003, 20'-0 5/21/2004 Arsenic 0.057 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-003, 20'-1 5/21/2004 Arsenic 0.059 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-004, 10'-0 5/21/2004 Arsenic 0.042 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-004, 20'-0 5/21/2004 Arsenic 0.011 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-005, 10'-0 5/21/2004 Arsenic 0.024 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-005, 20'-0 5/21/2004 Arsenic 0.015 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-007, 10'-0 5/20/2004 Arsenic 0.018 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-007, 10'-1 5/20/2004 Arsenic 0.016 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-007, 20'-0 5/20/2004 Arsenic 0.017 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-007, 20'-1 5/20/2004 Arsenic 0.02 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-001, 20'-0 5/20/2004 Arsenic 0.017 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-002, 10'-0 5/19/2004 Arsenic 0.012 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-002, 20'-0 5/20/2004 Arsenic 0.018 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-003, 10'-0 5/19/2004 Arsenic 0.004 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
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Table 4-7: Vertical Profile Boring Groundwater Results Against MTCA Method B and C Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MB_gw-std*

(mg/L)

Exceed

Method B?

MC_gw-std*

(mg/L)

Exceed

Method C?
GW Comments

A5-VP-003, 20'-0 5/20/2004 Arsenic 0.014 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-004, 10'-0 5/19/2004 Arsenic 0.017 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-004, 10'-1 5/19/2004 Arsenic 0.018 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-004, 20'-0 5/19/2004 Arsenic 0.043 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-004, 20'-1 5/19/2004 Arsenic 0.048 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-005, 10'-0 5/19/2004 Arsenic 0.049 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-005, 20'-0 5/19/2004 Arsenic 0.034 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-006, 10'-0 5/19/2004 Arsenic 0.013 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-006, 20'-0 5/19/2004 Arsenic 0.033 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-007, 20'-0 5/19/2004 Arsenic 0.02 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-008, 20'-0 5/20/2004 Arsenic 0.028 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A5-VP-009, 20'-0 5/20/2004 Arsenic 0.022 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A6-VP-001, 10'-0 5/24/2004 Arsenic 0.027 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A6-VP-001, 20'-0 5/24/2004 Arsenic 0.018 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A6-VP-002, 20'-0 5/24/2004 Arsenic 0.025 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A6-VP-003, 10'-0 5/24/2004 Arsenic 0.018 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A6-VP-003, 20'-0 5/24/2004 Arsenic 0.087 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A6-VP-004, 20'-0 5/24/2004 Arsenic 0.034 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes
A1-VP-001, 10'-0 5/20/2004 Chloride 478 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.
A1-VP-001, 20'-0 5/20/2004 Chloride 190 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A1-VP-003, 10'-0 5/21/2004 Chloride 190 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A1-VP-003, 10'-1 5/21/2004 Chloride 230 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A1-VP-003, 20'-0 5/21/2004 Chloride 57 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A1-VP-003, 20'-1 5/21/2004 Chloride 56 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A1-VP-004, 10'-0 5/21/2004 Chloride 210 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A1-VP-004, 20'-0 5/21/2004 Chloride 100 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A1-VP-005, 10'-0 5/21/2004 Chloride 324 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.

A1-VP-005, 20'-0 5/21/2004 Chloride 108 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A1-VP-007, 10'-0 5/20/2004 Chloride 366 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.
A1-VP-007, 10'-1 5/20/2004 Chloride 369 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.
A1-VP-007, 20'-0 5/20/2004 Chloride 52 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A1-VP-007, 20'-1 5/20/2004 Chloride 51 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A5-VP-001, 20'-0 5/20/2004 Chloride 86 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-002, 10'-0 5/19/2004 Chloride 265 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.
A5-VP-002, 20'-0 5/20/2004 Chloride 19 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A5-VP-003, 10'-0 5/19/2004 Chloride 230 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-003, 20'-0 5/20/2004 Chloride 48 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A5-VP-004, 10'-0 5/19/2004 Chloride 148 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-004, 10'-1 5/19/2004 Chloride 149 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-004, 20'-0 5/19/2004 Chloride 56 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
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Table 4-7: Vertical Profile Boring Groundwater Results Against MTCA Method B and C Cleanup Levels
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Sunnyside, Washington
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A5-VP-004, 20'-1 5/19/2004 Chloride 57 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-005, 10'-0 5/19/2004 Chloride 80 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A5-VP-005, 20'-0 5/19/2004 Chloride 30 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-006, 10'-0 5/19/2004 Chloride 177 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-006, 20'-0 5/19/2004 Chloride 34 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A5-VP-007, 20'-0 5/19/2004 Chloride 67 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-008, 20'-0 5/20/2004 Chloride 41 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A5-VP-009, 20'-0 5/20/2004 Chloride 49 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A6-VP-001, 10'-0 5/24/2004 Chloride 175 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A6-VP-001, 20'-0 5/24/2004 Chloride 60 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A6-VP-002, 20'-0 5/24/2004 Chloride 196 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A6-VP-003, 10'-0 5/24/2004 Chloride 340 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.

A6-VP-003, 20'-0 5/24/2004 Chloride 410 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.
A6-VP-004, 20'-0 5/24/2004 Chloride 1120 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.
A1-VP-003, 10'-0 5/21/2004 Dinoseb 0.028 mg/L 0.003 0.016 Yes 0.035 No

A1-VP-003, 10'-1 5/21/2004 Dinoseb 0.0096 mg/L 0.0006 0.016 No 0.035 No
A1-VP-003, 20'-0 5/21/2004 Dinoseb 0.069 mg/L 0.006 0.016 Yes 0.035 Yes
A1-VP-003, 20'-1 5/21/2004 Dinoseb 0.069 mg/L 0.003 0.016 Yes 0.035 Yes
A6-VP-001, 10'-0 5/24/2004 Dinoseb 0.005 mg/L 0.0006 0.016 No 0.035 No
A6-VP-002, 20'-0 5/24/2004 Dinoseb 1.4 mg/L 0.06 0.016 Yes 0.035 Yes
A6-VP-003, 10'-0 5/24/2004 Dinoseb 0.031 mg/L 0.003 0.016 Yes 0.035 No
A6-VP-003, 20'-0 5/24/2004 Dinoseb 1.4 mg/L 0.12 0.016 Yes 0.035 Yes
A6-VP-004, 20'-0 5/24/2004 Dinoseb 3.7 mg/L 0.12 0.016 Yes 0.035 Yes
A1-VP-001, 10'-0 5/20/2004 Iron 3.95 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A1-VP-001, 20'-0 5/20/2004 Iron 8.61 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A1-VP-003, 10'-0 5/21/2004 Iron 3.84 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A1-VP-003, 10'-1 5/21/2004 Iron 1.57 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A1-VP-003, 20'-0 5/21/2004 Iron 5.06 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A1-VP-003, 20'-1 5/21/2004 Iron 4.32 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A1-VP-003, 20'-2 5/21/2004 Iron 0.04 mg/L 0.02 0.3 No 0.3 No WA State Board of Health Secondary MCL.
A1-VP-004, 10'-0 5/21/2004 Iron 1.69 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A1-VP-004, 20'-0 5/21/2004 Iron 5.67 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A1-VP-005, 10'-0 5/21/2004 Iron 5.55 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A1-VP-005, 20'-0 5/21/2004 Iron 6.45 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A1-VP-007, 10'-0 5/20/2004 Iron 6.14 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A1-VP-007, 10'-1 5/20/2004 Iron 7.08 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A1-VP-007, 20'-0 5/20/2004 Iron 7.47 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A1-VP-007, 20'-1 5/20/2004 Iron 2.69 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A5-VP-001, 20'-0 5/20/2004 Iron 1.12 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A5-VP-002, 10'-0 5/19/2004 Iron 6.68 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
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Table 4-7: Vertical Profile Boring Groundwater Results Against MTCA Method B and C Cleanup Levels
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A5-VP-002, 20'-0 5/20/2004 Iron 6.53 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A5-VP-003, 10'-0 5/19/2004 Iron 2.08 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A5-VP-003, 20'-0 5/20/2004 Iron 8.41 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A5-VP-004, 10'-0 5/19/2004 Iron 4.29 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A5-VP-004, 10'-1 5/19/2004 Iron 5.96 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A5-VP-004, 20'-0 5/19/2004 Iron 3.12 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A5-VP-004, 20'-1 5/19/2004 Iron 2.43 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A5-VP-005, 10'-0 5/19/2004 Iron 5.29 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A5-VP-005, 20'-0 5/19/2004 Iron 2.5 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A5-VP-006, 10'-0 5/19/2004 Iron 12.5 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A5-VP-006, 20'-0 5/19/2004 Iron 3.1 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A5-VP-007, 20'-0 5/19/2004 Iron 6.42 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A5-VP-008, 20'-0 5/20/2004 Iron 4.27 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A5-VP-009, 20'-0 5/20/2004 Iron 1.15 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A6-VP-001, 10'-0 5/24/2004 Iron 6.49 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A6-VP-001, 20'-0 5/24/2004 Iron 5.01 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A6-VP-002, 20'-0 5/24/2004 Iron 3.03 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A6-VP-003, 10'-0 5/24/2004 Iron 6.96 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A6-VP-003, 20'-0 5/24/2004 Iron 4.78 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.
A6-VP-004, 20'-0 5/24/2004 Iron 11.2 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

A1-VP-001, 10'-0 5/20/2004 Nitrate-N 347 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-001, 20'-0 5/20/2004 Nitrate-N 712 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-003, 10'-0 5/21/2004 Nitrate-N 983 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-003, 10'-1 5/21/2004 Nitrate-N 1010 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-003, 20'-0 5/21/2004 Nitrate-N 256 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-003, 20'-1 5/21/2004 Nitrate-N 258 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-004, 10'-0 5/21/2004 Nitrate-N 59.5 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-004, 20'-0 5/21/2004 Nitrate-N 147 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-005, 10'-0 5/21/2004 Nitrate-N 206 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-005, 20'-0 5/21/2004 Nitrate-N 111 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-007, 10'-0 5/20/2004 Nitrate-N 176 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-007, 10'-1 5/20/2004 Nitrate-N 176 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-007, 20'-0 5/20/2004 Nitrate-N 113 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-007, 20'-1 5/20/2004 Nitrate-N 114 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-001, 20'-0 5/20/2004 Nitrate-N 5.2 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-002, 10'-0 5/19/2004 Nitrate-N 40.4 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-002, 20'-0 5/20/2004 Nitrate-N 39.2 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-003, 10'-0 5/19/2004 Nitrate-N 250 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-003, 20'-0 5/20/2004 Nitrate-N 22.9 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-004, 10'-0 5/19/2004 Nitrate-N 58 mg/L 0.2 1.6 Yes 3.5 Yes

Page 4 of 7



Table 4-7: Vertical Profile Boring Groundwater Results Against MTCA Method B and C Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MB_gw-std*

(mg/L)

Exceed

Method B?

MC_gw-std*

(mg/L)

Exceed

Method C?
GW Comments

A5-VP-004, 10'-1 5/19/2004 Nitrate-N 57.8 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-004, 20'-0 5/19/2004 Nitrate-N 59.6 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-004, 20'-1 5/19/2004 Nitrate-N 60.4 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-005, 10'-0 5/19/2004 Nitrate-N 45.8 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-005, 20'-0 5/19/2004 Nitrate-N 6.4 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-006, 10'-0 5/19/2004 Nitrate-N 26.6 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-006, 20'-0 5/19/2004 Nitrate-N 4.3 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-007, 20'-0 5/19/2004 Nitrate-N 3.9 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-008, 20'-0 5/20/2004 Nitrate-N 54.6 mg/L 0.2 1.6 Yes 3.5 Yes
A5-VP-009, 20'-0 5/20/2004 Nitrate-N 6.8 mg/L 0.2 1.6 Yes 3.5 Yes
A6-VP-001, 10'-0 5/24/2004 Nitrate-N 661 mg/L 0.2 1.6 Yes 3.5 Yes
A6-VP-001, 20'-0 5/24/2004 Nitrate-N 46.1 mg/L 0.2 1.6 Yes 3.5 Yes
A6-VP-002, 20'-0 5/24/2004 Nitrate-N 511 mg/L 0.2 1.6 Yes 3.5 Yes
A6-VP-003, 10'-0 5/24/2004 Nitrate-N 64.5 mg/L 0.2 1.6 Yes 3.5 Yes
A6-VP-003, 20'-0 5/24/2004 Nitrate-N 866 mg/L 0.2 1.6 Yes 3.5 Yes
A6-VP-004, 20'-0 5/24/2004 Nitrate-N 2040 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-003, 10'-0 5/21/2004 Nitrite-N 34.6 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-003, 10'-1 5/21/2004 Nitrite-N 34.8 mg/L 0.2 1.6 Yes 3.5 Yes
A6-VP-003, 20'-0 5/24/2004 Nitrite-N 38.7 mg/L 0.2 1.6 Yes 3.5 Yes
A6-VP-004, 20'-0 5/24/2004 Nitrite-N 45.4 mg/L 0.2 1.6 Yes 3.5 Yes
A1-VP-001, 10'-0 5/20/2004 Phosphate 42 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.
A1-VP-001, 20'-0 5/20/2004 Phosphate 22.3 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.

A1-VP-003, 10'-0 5/21/2004 Phosphate 28.5 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A1-VP-003, 10'-1 5/21/2004 Phosphate 26.6 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A1-VP-003, 20'-0 5/21/2004 Phosphate 21.7 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A1-VP-003, 20'-1 5/21/2004 Phosphate 29.7 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.

A1-VP-004, 10'-0 5/21/2004 Phosphate 22.2 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.

A1-VP-004, 20'-0 5/21/2004 Phosphate 3.9 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A1-VP-005, 10'-0 5/21/2004 Phosphate 17.8 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A1-VP-005, 20'-0 5/21/2004 Phosphate 6.3 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A1-VP-007, 10'-0 5/20/2004 Phosphate 21.3 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.

A1-VP-007, 10'-1 5/20/2004 Phosphate 17.7 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.

A1-VP-007, 20'-0 5/20/2004 Phosphate 71 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.
A1-VP-007, 20'-1 5/20/2004 Phosphate 63 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.
A5-VP-001, 20'-0 5/20/2004 Phosphate 440 mg/L 10 0 NA 0 NA No CUL recommended for phosphate.

A5-VP-002, 10'-0 5/19/2004 Phosphate 4.4 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A5-VP-002, 20'-0 5/20/2004 Phosphate 33 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.

A5-VP-003, 10'-0 5/19/2004 Phosphate 1.1 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A5-VP-003, 20'-0 5/20/2004 Phosphate 9.5 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A5-VP-004, 10'-0 5/19/2004 Phosphate 35 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.
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A5-VP-004, 10'-1 5/19/2004 Phosphate 30 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.
A5-VP-004, 20'-0 5/19/2004 Phosphate 47 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.

A5-VP-004, 20'-1 5/19/2004 Phosphate 54 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.
A5-VP-005, 10'-0 5/19/2004 Phosphate 11.7 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A5-VP-005, 20'-0 5/19/2004 Phosphate 48 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.

A5-VP-006, 10'-0 5/19/2004 Phosphate 3 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A5-VP-006, 20'-0 5/19/2004 Phosphate 26 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.

A5-VP-007, 20'-0 5/19/2004 Phosphate 15.6 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A5-VP-008, 20'-0 5/20/2004 Phosphate 29.9 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A5-VP-009, 20'-0 5/20/2004 Phosphate 99 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.

A6-VP-001, 10'-0 5/24/2004 Phosphate 54 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.
A6-VP-001, 20'-0 5/24/2004 Phosphate 16.5 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.

A6-VP-002, 20'-0 5/24/2004 Phosphate 53 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.
A6-VP-003, 10'-0 5/24/2004 Phosphate 17.2 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.
A6-VP-003, 20'-0 5/24/2004 Phosphate 51 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.

A6-VP-004, 20'-0 5/24/2004 Phosphate 49 mg/L 1 0 NA 0 NA No CUL recommended for phosphate.
A1-VP-001, 10'-0 5/20/2004 Sulfate 169 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A1-VP-001, 20'-0 5/20/2004 Sulfate 277 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.
A1-VP-003, 10'-0 5/21/2004 Sulfate 110 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A1-VP-003, 10'-1 5/21/2004 Sulfate 116 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A1-VP-003, 20'-0 5/21/2004 Sulfate 204 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A1-VP-003, 20'-1 5/21/2004 Sulfate 203 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A1-VP-004, 10'-0 5/21/2004 Sulfate 250 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A1-VP-004, 20'-0 5/21/2004 Sulfate 156 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A1-VP-005, 10'-0 5/21/2004 Sulfate 224 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A1-VP-005, 20'-0 5/21/2004 Sulfate 197 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A1-VP-007, 10'-0 5/20/2004 Sulfate 211 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A1-VP-007, 10'-1 5/20/2004 Sulfate 213 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A1-VP-007, 20'-0 5/20/2004 Sulfate 122 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A1-VP-007, 20'-1 5/20/2004 Sulfate 122 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-001, 20'-0 5/20/2004 Sulfate 42 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A5-VP-002, 10'-0 5/19/2004 Sulfate 91 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A5-VP-002, 20'-0 5/20/2004 Sulfate 52 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-003, 10'-0 5/19/2004 Sulfate 161 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-003, 20'-0 5/20/2004 Sulfate 54 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A5-VP-004, 10'-0 5/19/2004 Sulfate 135 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-004, 10'-1 5/19/2004 Sulfate 136 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A5-VP-004, 20'-0 5/19/2004 Sulfate 87 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-004, 20'-1 5/19/2004 Sulfate 86 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-005, 10'-0 5/19/2004 Sulfate 76 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
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A5-VP-005, 20'-0 5/19/2004 Sulfate 43 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-006, 10'-0 5/19/2004 Sulfate 88 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A5-VP-006, 20'-0 5/19/2004 Sulfate 45 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-007, 20'-0 5/19/2004 Sulfate 63 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A5-VP-008, 20'-0 5/20/2004 Sulfate 90 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A5-VP-009, 20'-0 5/20/2004 Sulfate 50 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A6-VP-001, 10'-0 5/24/2004 Sulfate 226 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A6-VP-001, 20'-0 5/24/2004 Sulfate 58 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.
A6-VP-002, 20'-0 5/24/2004 Sulfate 869 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.
A6-VP-003, 10'-0 5/24/2004 Sulfate 129 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

A6-VP-003, 20'-0 5/24/2004 Sulfate 846 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.
A6-VP-004, 20'-0 5/24/2004 Sulfate 3010 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.

* No MTCA Method B or C Cleanup Levels have been developed for ammonia-N or phosphate.
NA = Not available.
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Table 4-8: Permanent Monitoring Wells Groundwater Results Against MTCA Method A Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte Analytical Results Units MDL MA_gw* (mg/L) Exceed Method A?

MW08-260504-0 5/26/2004 Alkalinity as CaCO3 228 mg/L 1 0 NA
MW08-260504-0 5/26/2004 Ammonia-N 5.6 mg/L 0.1 0 NA
MW08-260504-0 5/26/2004 Arsenic 0.01 mg/L 0.002 0.005 Yes
MW08-260504-0 5/26/2004 Chloride 162 mg/L 1 0 NA
MW08-260504-0 5/26/2004 Dinoseb 0.00067 mg/L 0.0006 0 NA
MW08-260504-0 5/26/2004 Iron 0.85 mg/L 0.02 0 NA
MW08-260504-0 5/26/2004 Nitrate-N 549 mg/L 0.2 0 NA
MW08-260504-0 5/26/2004 pH 7.44 STD Units 0.01 0 NA
MW08-260504-0 5/26/2004 Phosphate 0.6 mg/L 0.1 0 NA
MW08-260504-0 5/26/2004 Sulfate 272 mg/L 1 0 NA
MW9-251004-0 10/25/2004 Alkalinity as CaCO3 326 mg/L 1 0 NA
MW9-251004-0 10/25/2004 Ammonia-N 0.1 mg/L 0.1 0 NA
MW9-251004-0 10/25/2004 Arsenic 0.016 mg/L 0.002 0.005 Yes
MW9-251004-0 10/25/2004 Chloride 186 mg/L 1 0 NA
MW9-251004-0 10/25/2004 Dinoseb 0.0068 mg/L 0.0006 0 NA
MW9-251004-0 10/25/2004 Iron 11.9 mg/L 0.02 0 NA
MW9-251004-0 10/25/2004 Nitrate-N 1000 mg/L 0.2 0 NA
MW9-251004-0 10/25/2004 pH 7.46 STD Units 0.01 0 NA
MW9-251004-0 10/25/2004 Phosphate 11.9 mg/L 0.1 0 NA
MW9-251004-0 10/25/2004 Sulfate 477 mg/L 1 0 NA
MW10-251004-0 10/25/2004 1,2,4-Trimethylbenzene 0.031 mg/L 0.005 0 NA
MW10-251004-0 10/25/2004 1,3,5-Trimethylbenzene 0.028 mg/L 0.005 0 NA
MW10-251004-0 10/25/2004 Alkalinity as CaCO3 320 mg/L 1 0 NA
MW10-251004-0 10/25/2004 Arsenic 0.021 mg/L 0.002 0.005 Yes
MW10-251004-0 10/25/2004 Benzene 0.273 mg/L 0.005 0.005 Yes
MW10-251004-0 10/25/2004 Chloride 21 mg/L 1 0 NA
MW10-251004-0 10/25/2004 Ethylbenzene 0.078 mg/L 0.005 0.7 No
MW10-251004-0 10/25/2004 Iron 0.36 mg/L 0.02 0 NA
MW10-251004-0 10/25/2004 Nitrate-N 2.2 mg/L 0.2 0 NA
MW10-251004-0 10/25/2004 n-Propylbenzene 0.007 mg/L 0.005 0 NA
MW10-251004-0 10/25/2004 o-Xylene 0.03 mg/L 0.005 0 NA
MW10-251004-0 10/25/2004 p,m-Xylene 0.11 mg/L 0.01 0 NA
MW10-251004-0 10/25/2004 pH 8.14 STD Units 0.01 0 NA
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Table 4-8: Permanent Monitoring Wells Groundwater Results Against MTCA Method A Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

MW10-251004-0 10/25/2004 Phosphate 0.5 mg/L 0.1 0 NA
MW10-251004-0 10/25/2004 Sulfate 33 mg/L 1 0 NA
MW10-251004-0 10/25/2004 Toluene 0.029 mg/L 0.005 1 No
MW11-251004-0 10/25/2004 Alkalinity as CaCO3 228 mg/L 1 0 NA
MW11-251004-0 10/25/2004 Arsenic 0.042 mg/L 0.002 0.005 Yes
MW11-251004-0 10/25/2004 Chloride 11 mg/L 1 0 NA
MW11-251004-0 10/25/2004 Iron 0.44 mg/L 0.02 0 NA
MW11-251004-0 10/25/2004 Nitrate-N 4.3 mg/L 0.2 0 NA
MW11-251004-0 10/25/2004 pH 8.12 STD Units 0.01 0 NA
MW11-251004-0 10/25/2004 Phosphate 0.6 mg/L 0.1 0 NA
MW11-251004-0 10/25/2004 Sulfate 49 mg/L 1 0 NA
MW12-251004-0 10/25/2004 2,4-D 0.47 mg/L 0.004 0 NA
MW12-251004-0 10/25/2004 Alkalinity as CaCO3 656 mg/L 1 0 NA
MW12-251004-0 10/25/2004 Ammonia-N 390 mg/L 10 0 NA
MW12-251004-0 10/25/2004 Arsenic 0.011 mg/L 0.002 0.005 Yes
MW12-251004-0 10/25/2004 Chloride 351 mg/L 1 0 NA
MW12-251004-0 10/25/2004 Iron 2.06 mg/L 0.02 0 NA
MW12-251004-0 10/25/2004 Nitrate-N 557 mg/L 0.2 0 NA
MW12-251004-0 10/25/2004 pH 7.58 STD Units 0.01 0 NA
MW12-251004-0 10/25/2004 Phosphate 1.2 mg/L 0.1 0 NA
MW12-251004-0 10/25/2004 Sulfate 711 mg/L 1 0 NA

NA = Not available.

* No MTCA Method A Cleanup Levels have been developed for 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 2,4-D, alkalinity as CaCO3,

ammonia-N, chloride, dinoseb, iron, n-propylbenzene, nitrate-N, nitrite-N, o-xylene, p,m-xylene, pH, phosphate, or sulfate.
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Table 4-9: Permanent Monitoring Wells Groundwater Results Against MTCA Method B and C Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL

MB_gw-std*

(mg/L)

Exceed

Method B?

MC_gw-std*

(mg/L)

Exceed

Method C?
GW Comments

MW08-260504-0 5/26/2004 Ammonia-N 5.6 mg/L 0.1 0 NA 0 NA No CUL recommended for ammonia-N.

MW08-260504-0 5/26/2004 Arsenic 0.01 mg/L 0.002 5.83333E-05 Yes 0.000583 Yes
MW08-260504-0 5/26/2004 Chloride 162 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

MW08-260504-0 5/26/2004 Dinoseb 0.00067 mg/L 0.0006 0.016 No 0.035 No

MW08-260504-0 5/26/2004 Iron 0.85 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

MW08-260504-0 5/26/2004 Nitrate-N 549 mg/L 0.2 1.6 Yes 3.5 Yes
MW08-260504-0 5/26/2004 Phosphate 0.6 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.

MW08-260504-0 5/26/2004 Sulfate 272 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.

MW9-251004-0 10/25/2004 Ammonia-N 0.1 mg/L 0.1 0 NA 0 NA No CUL recommended for ammonia-N.

MW9-251004-0 10/25/2004 Arsenic 0.016 mg/L 0.002 5.83333E-05 Yes 0.000583 Yes
MW9-251004-0 10/25/2004 Chloride 186 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

MW9-251004-0 10/25/2004 Dinoseb 0.0068 mg/L 0.0006 0.016 No 0.035 No

MW9-251004-0 10/25/2004 Iron 11.9 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

MW9-251004-0 10/25/2004 Nitrate-N 1000 mg/L 0.2 1.6 Yes 3.5 Yes
MW9-251004-0 10/25/2004 Phosphate 11.9 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.

MW9-251004-0 10/25/2004 Sulfate 477 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.

MW10-251004-0 10/25/2004 1,2,4-Trimethylbenzene 0.031 mg/L 0.005 0.4 No 0.875 No Standard CUL was calculated.

MW10-251004-0 10/25/2004 1,3,5-Trimethylbenzene 0.028 mg/L 0.005 0.4 No 0.875 No Standard CUL was calculated.

MW10-251004-0 10/25/2004 Arsenic 0.021 mg/L 0.002 5.83333E-05 Yes 0.000583 Yes
MW10-251004-0 10/25/2004 Benzene 0.273 mg/L 0.005 0.000795455 Yes 0.00795 Yes
MW10-251004-0 10/25/2004 Chloride 21 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

MW10-251004-0 10/25/2004 Ethylbenzene 0.078 mg/L 0.005 0.8 No 1.75 No

MW10-251004-0 10/25/2004 Iron 0.36 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

MW10-251004-0 10/25/2004 Nitrate-N 2.2 mg/L 0.2 1.6 Yes 3.5 No

MW10-251004-0 10/25/2004 n-Propylbenzene 0.007 mg/L 0.005 0 NA 0 NA

MW10-251004-0 10/25/2004 o-Xylene 0.03 mg/L 0.005 16 No 35 No

MW10-251004-0 10/25/2004 p,m-Xylene 0.11 mg/L 0.01 0 NA 35 No

MW10-251004-0 10/25/2004 Phosphate 0.5 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.

MW10-251004-0 10/25/2004 Sulfate 33 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

MW10-251004-0 10/25/2004 Toluene 0.029 mg/L 0.005 1.6 No 3.5 No

MW11-251004-0 10/25/2004 Arsenic 0.042 mg/L 0.002 5.83333E-05 Yes 0.000583 Yes
MW11-251004-0 10/25/2004 Chloride 11 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

MW11-251004-0 10/25/2004 Iron 0.44 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

MW11-251004-0 10/25/2004 Nitrate-N 4.3 mg/L 0.2 1.6 Yes 3.5 Yes
MW11-251004-0 10/25/2004 Phosphate 0.6 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.

MW11-251004-0 10/25/2004 Sulfate 49 mg/L 1 250 No 250 No WA State Board of Health Secondary MCL.

MW12-251004-0 10/25/2004 2,4-D 0.47 mg/L 0.004 0.16 Yes 0.35 Yes
MW12-251004-0 10/25/2004 Ammonia-N 390 mg/L 10 0 NA 0 NA No CUL recommended for ammonia-N.

MW12-251004-0 10/25/2004 Arsenic 0.011 mg/L 0.002 5.83333E-05 Yes 0.000583 Yes
MW12-251004-0 10/25/2004 Chloride 351 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.

MW12-251004-0 10/25/2004 Iron 2.06 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

MW12-251004-0 10/25/2004 Nitrate-N 557 mg/L 0.2 1.6 Yes 3.5 Yes
MW12-251004-0 10/25/2004 Phosphate 1.2 mg/L 0.1 0 NA 0 NA No CUL recommended for phosphate.

MW12-251004-0 10/25/2004 Sulfate 711 mg/L 1 250 Yes 250 Yes WA State Board of Health Secondary MCL.

* No MTCA Method B or C Cleanup Levels have been developed for ammonia-N or phosphate.

NA = Not available.
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Table 4-10: Lagoon Surface Water and Sediment Sampling Results

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Analytical

Results
Units MDL Matrix

LAG-001-0 6/2/2004 Ammonia-N 9 mg/L 0.1 SW Sediment
LAG-001-1 6/2/2004 Ammonia-N 7.8 mg/L 0.1 SW Sediment

Sample ID Date Analyte
Analytical

Results
Units MDL Matrix

SED-001-0 6/2/2004 Ammonia-N 760 mg/kg 10 Solid
SED-001-1 6/2/2004 Ammonia-N 1440 mg/kg 10 Solid
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Table 4-11: Single Well Pump Test Results
Bee-Jay Scales Site

Sunnyside, Washington

Well Test Q    
(gpm)

D(ho-hx)    
(feet)

T          
(ft2/day)

K         
(cm/s)

Drawdown1 1 1 35.0 4.12E-04
Recovery1 1 1 35.0 4.12E-04
Drawdown2 0.5 1 17.5 2.06E-04
Drawdown 0.5 4.7 3.7 4.38E-05
Recovery 0.5 4 4.4 5.14E-05
Drawdown 0.5 2.2 8.0 9.35E-05
Recovery 0.5 0.7 25.0 2.94E-04
Drawdown 0.5 1.4 12.5 1.47E-04
Recovery 0.5 1.6 10.9 1.29E-04
Drawdown 0.3 4.5 2.3 2.74E-05
Recovery 0.5 3.3 5.3 6.24E-05
Drawdown 0.3 3.5 3.0 3.53E-05
Recovery 0.3 1.4 7.5 8.82E-05
Drawdown 0.5 3.6 4.9 5.72E-05
Recovery 0.5 1.7 10.3 1.21E-04

AVERAGE 1.45E-04
1.03E-04GEOMETRIC AVERAGE

MW-1

MW-3

MW-4

MW-5

MW-6

MW-7

MW-8



Table 5-1: Summary of Weekly Pilot Study Monitoring Results Following Denitrification
Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Sample Date Analyte Less Than 
MDL Result Units MDL Qualifier

IW01-290704-0 7/29/2004 Alkalinity as CaCO3 12600 mg/L 1
IW02-290704-0 7/29/2004 Alkalinity as CaCO3 11600 mg/L 1
IW03-290704-0 7/29/2004 Alkalinity as CaCO3 11300 mg/L 1
IW04-290704-0 7/29/2004 Alkalinity as CaCO3 11200 mg/L 1
MW04-290704-0 7/29/2004 Alkalinity as CaCO3 7690 mg/L 1
IW01-060804-0 8/6/2004 Alkalinity as CaCO3 10880 mg/L 1
IW02-060804-0 8/6/2004 Alkalinity as CaCO3 10020 mg/L 1
IW03-060804-0 8/6/2004 Alkalinity as CaCO3 9680 mg/L 1
IW04-060804-0 8/6/2004 Alkalinity as CaCO3 10080 mg/L 1
MW04-060804-0 8/6/2004 Alkalinity as CaCO3 7940 mg/L 1
IW01-120804-0 8/12/2004 Alkalinity as CaCO3 11600 mg/L 1
IW02-120804-0 8/12/2004 Alkalinity as CaCO3 12100 mg/L 1
IW03-120804-0 8/12/2004 Alkalinity as CaCO3 9760 mg/L 1
IW04-120804-0 8/12/2004 Alkalinity as CaCO3 10300 mg/L 1
MW04-120804-0 8/12/2004 Alkalinity as CaCO3 7630 mg/L 1
IW01-190804-0 8/19/2004 Alkalinity as CaCO3 10300 mg/L 1
IW02-190804-0 8/19/2004 Alkalinity as CaCO3 10700 mg/L 1
IW03-190804-0 8/19/2004 Alkalinity as CaCO3 10700 mg/L 1
IW04-190804-0 8/19/2004 Alkalinity as CaCO3 9700 mg/L 1
MW04-190804-0 8/19/2004 Alkalinity as CaCO3 6800 mg/L 1
IW01-270804-0 8/27/2004 Alkalinity as CaCO3 9600 mg/L 1
IW02-270804-0 8/27/2004 Alkalinity as CaCO3 10100 mg/L 1
IW03-270804-0 8/27/2004 Alkalinity as CaCO3 9200 mg/L 1
IW04-270804-0 8/27/2004 Alkalinity as CaCO3 10400 mg/L 1
MW04-270804-0 8/27/2004 Alkalinity as CaCO3 6000 mg/L 1
IW01-070904-0 9/7/2004 Alkalinity as CaCO3 11000 mg/L 1
IW02-070904-0 9/7/2004 Alkalinity as CaCO3 10500 mg/L 1
IW03-070904-0 9/7/2004 Alkalinity as CaCO3 10600 mg/L 1
IW04-070904-0 9/7/2004 Alkalinity as CaCO3 11000 mg/L 1
MW04-070904-0 9/7/2004 Alkalinity as CaCO3 6250 mg/L 1
IW01-290704-0 7/29/2004 Ammonia-N 62 mg/L 1
IW02-290704-0 7/29/2004 Ammonia-N 32 mg/L 1
IW03-290704-0 7/29/2004 Ammonia-N 19.5 mg/L 0.1
IW04-290704-0 7/29/2004 Ammonia-N 62 mg/L 1
MW04-290704-0 7/29/2004 Ammonia-N 450 mg/L 10
IW01-060804-0 8/6/2004 Ammonia-N 63 mg/L 1
IW02-060804-0 8/6/2004 Ammonia-N 48 mg/L 1
IW03-060804-0 8/6/2004 Ammonia-N 25 mg/L 1
IW04-060804-0 8/6/2004 Ammonia-N 70 mg/L 1
MW04-060804-0 8/6/2004 Ammonia-N 490 mg/L 1
IW01-120804-0 8/12/2004 Ammonia-N 87 mg/L 1
IW02-120804-0 8/12/2004 Ammonia-N 58 mg/L 1
IW03-120804-0 8/12/2004 Ammonia-N 25 mg/L 1
IW04-120804-0 8/12/2004 Ammonia-N 66 mg/L 1
MW04-120804-0 8/12/2004 Ammonia-N 530 mg/L 10
IW01-190804-0 8/19/2004 Ammonia-N 160 mg/L 10
IW02-190804-0 8/19/2004 Ammonia-N 83 mg/L 1
IW03-190804-0 8/19/2004 Ammonia-N 37 mg/L 1
IW04-190804-0 8/19/2004 Ammonia-N 83 mg/L 1
MW04-190804-0 8/19/2004 Ammonia-N 550 mg/L 10
IW01-270804-0 8/27/2004 Ammonia-N 250 mg/L 10
IW02-270804-0 8/27/2004 Ammonia-N 110 mg/L 10
IW03-270804-0 8/27/2004 Ammonia-N 41 mg/L 1
IW04-270804-0 8/27/2004 Ammonia-N 100 mg/L 10
MW04-270804-0 8/27/2004 Ammonia-N 550 mg/L 10
IW01-070904-0 9/7/2004 Ammonia-N 330 mg/L 10
IW02-070904-0 9/7/2004 Ammonia-N 200 mg/L 10
IW03-070904-0 9/7/2004 Ammonia-N 67 mg/L 1
IW04-070904-0 9/7/2004 Ammonia-N 130 mg/L 10
MW04-070904-0 9/7/2004 Ammonia-N 560 mg/L 10
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Table 5-1: Summary of Weekly Pilot Study Monitoring Results Following Denitrification
Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Sample Date Analyte Less Than 
MDL Result Units MDL Qualifier

IW01-070904-0 9/7/2004 Arsenic 0.124 mg/L 0.002
IW02-070904-0 9/7/2004 Arsenic 0.071 mg/L 0.002
IW03-070904-0 9/7/2004 Arsenic 0.046 mg/L 0.002
IW04-070904-0 9/7/2004 Arsenic 0.061 mg/L 0.002
MW04-070904-0 9/7/2004 Arsenic 0.069 mg/L 0.002
IW01-070904-0 9/7/2004 Dinoseb < 0.0006 mg/L 0.0006 U
IW02-070904-0 9/7/2004 Dinoseb < 0.0006 mg/L 0.0006 U
IW03-070904-0 9/7/2004 Dinoseb < 0.0006 mg/L 0.0006 U
IW04-070904-0 9/7/2004 Dinoseb < 0.0006 mg/L 0.0006 U
MW04-070904-0 9/7/2004 Dinoseb < 0.0006 mg/L 0.0006 U
IW01-070904-0 9/7/2004 Iron 2.29 mg/L 0.02
IW02-070904-0 9/7/2004 Iron 1.27 mg/L 0.02
IW03-070904-0 9/7/2004 Iron 1.84 mg/L 0.02
IW04-070904-0 9/7/2004 Iron 0.73 mg/L 0.02
MW04-070904-0 9/7/2004 Iron 4.59 mg/L 0.02
IW01-070904-0 9/7/2004 Manganese 7.56 mg/L 0.005
IW02-070904-0 9/7/2004 Manganese 3.61 mg/L 0.005
IW03-070904-0 9/7/2004 Manganese 3.96 mg/L 0.005
IW04-070904-0 9/7/2004 Manganese 2.99 mg/L 0.005
MW04-070904-0 9/7/2004 Manganese 7.54 mg/L 0.005
IW01-290704-0 7/29/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW02-290704-0 7/29/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW03-290704-0 7/29/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW04-290704-0 7/29/2004 Nitrate-N < 0.2 mg/L 0.2 U
MW04-290704-0 7/29/2004 Nitrate-N 68.1 mg/L 0.2
IW01-060804-0 8/6/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW02-060804-0 8/6/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW03-060804-0 8/6/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW04-060804-0 8/6/2004 Nitrate-N < 0.2 mg/L 0.2 U
MW04-060804-0 8/6/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW01-120804-0 8/12/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW02-120804-0 8/12/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW03-120804-0 8/12/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW04-120804-0 8/12/2004 Nitrate-N < 0.2 mg/L 0.2 U
MW04-120804-0 8/12/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW01-190804-0 8/19/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW02-190804-0 8/19/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW03-190804-0 8/19/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW04-190804-0 8/19/2004 Nitrate-N < 0.2 mg/L 0.2 U
MW04-190804-0 8/19/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW01-270804-0 8/27/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW02-270804-0 8/27/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW03-270804-0 8/27/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW04-270804-0 8/27/2004 Nitrate-N < 0.2 mg/L 0.2 U
MW04-270804-0 8/27/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW01-070904-0 9/7/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW02-070904-0 9/7/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW03-070904-0 9/7/2004 Nitrate-N < 0.2 mg/L 0.2 U
IW04-070904-0 9/7/2004 Nitrate-N < 0.2 mg/L 0.2 U
MW04-070904-0 9/7/2004 Nitrate-N < 0.2 mg/L 0.2 U
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Table 5-1: Summary of Weekly Pilot Study Monitoring Results Following Denitrification
Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Sample Date Analyte Less Than 
MDL Result Units MDL Qualifier

IW01-290704-0 7/29/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW02-290704-0 7/29/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW03-290704-0 7/29/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW04-290704-0 7/29/2004 Nitrite-N < 0.2 mg/L 0.2 U
MW04-290704-0 7/29/2004 Nitrite-N 65.9 mg/L 0.2
IW01-060804-0 8/6/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW02-060804-0 8/6/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW03-060804-0 8/6/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW04-060804-0 8/6/2004 Nitrite-N < 0.2 mg/L 0.2 U
MW04-060804-0 8/6/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW01-120804-0 8/12/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW02-120804-0 8/12/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW03-120804-0 8/12/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW04-120804-0 8/12/2004 Nitrite-N < 0.2 mg/L 0.2 U
MW04-120804-0 8/12/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW01-190804-0 8/19/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW02-190804-0 8/19/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW03-190804-0 8/19/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW04-190804-0 8/19/2004 Nitrite-N < 0.2 mg/L 0.2 U
MW04-190804-0 8/19/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW01-270804-0 8/27/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW02-270804-0 8/27/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW03-270804-0 8/27/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW04-270804-0 8/27/2004 Nitrite-N < 0.2 mg/L 0.2 U
MW04-270804-0 8/27/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW01-070904-0 9/7/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW02-070904-0 9/7/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW03-070904-0 9/7/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW04-070904-0 9/7/2004 Nitrite-N < 0.2 mg/L 0.2 U
MW04-070904-0 9/7/2004 Nitrite-N < 0.2 mg/L 0.2 U
IW01-290704-0 7/29/2004 TOC 15000 mg/L 1
IW02-290704-0 7/29/2004 TOC 14000 mg/L 1
IW03-290704-0 7/29/2004 TOC 13000 mg/L 1
IW04-290704-0 7/29/2004 TOC 13000 mg/L 1
MW04-290704-0 7/29/2004 TOC 8600 mg/L 1
IW01-060804-0 8/6/2004 TOC 14000 mg/L 1
IW02-060804-0 8/6/2004 TOC 14000 mg/L 1
IW03-060804-0 8/6/2004 TOC 14000 mg/L 1
IW04-060804-0 8/6/2004 TOC 13000 mg/L 1
MW04-060804-0 8/6/2004 TOC 8400 mg/L 1
IW01-120804-0 8/12/2004 TOC 15000 mg/L 1
IW02-120804-0 8/12/2004 TOC 13000 mg/L 1
IW03-120804-0 8/12/2004 TOC 14000 mg/L 1
IW04-120804-0 8/12/2004 TOC 14000 mg/L 1
MW04-120804-0 8/12/2004 TOC 8000 mg/L 1
IW01-190804-0 8/19/2004 TOC 14000 mg/L 1
IW02-190804-0 8/19/2004 TOC 8400 mg/L 1
IW03-190804-0 8/19/2004 TOC 13000 mg/L 1
IW04-190804-0 8/19/2004 TOC 13000 mg/L 1
MW04-190804-0 8/19/2004 TOC 6200 mg/L 1
IW01-270804-0 8/27/2004 TOC 13000 mg/L 1
IW02-270804-0 8/27/2004 TOC 13000 mg/L 1
IW03-270804-0 8/27/2004 TOC 14000 mg/L 1
IW04-270804-0 8/27/2004 TOC 13000 mg/L 1
MW04-270804-0 8/27/2004 TOC 6100 mg/L 1
IW01-070904-0 9/7/2004 TOC 11000 mg/L 1
IW02-070904-0 9/7/2004 TOC 12000 mg/L 1
IW03-070904-0 9/7/2004 TOC 11000 mg/L 1
IW04-070904-0 9/7/2004 TOC 13000 mg/L 1
MW04-070904-0 9/7/2004 TOC 5500 mg/L 1
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Table 5-1: Summary of Weekly Pilot Study Monitoring Results Following Denitrification
Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Sample Date Analyte Less Than 
MDL Result Units MDL Qualifier

IW01-290704-0 7/29/2004 Total Phosphorus 19.6 mg/L 0.1
IW02-290704-0 7/29/2004 Total Phosphorus 16.2 mg/L 0.1
IW03-290704-0 7/29/2004 Total Phosphorus 15.2 mg/L 0.1
IW04-290704-0 7/29/2004 Total Phosphorus 15.3 mg/L 0.1
MW04-290704-0 7/29/2004 Total Phosphorus 5.3 mg/L 0.02
IW01-060804-0 8/6/2004 Total Phosphorus 19 mg/L 0.1
IW02-060804-0 8/6/2004 Total Phosphorus 14.8 mg/L 0.1
IW03-060804-0 8/6/2004 Total Phosphorus 14 mg/L 0.1
IW04-060804-0 8/6/2004 Total Phosphorus 14.6 mg/L 0.1
MW04-060804-0 8/6/2004 Total Phosphorus 4.35 mg/L 0.02
IW01-120804-0 8/12/2004 Total Phosphorus 16 mg/L 0.1
IW02-120804-0 8/12/2004 Total Phosphorus 12.1 mg/L 0.1
IW03-120804-0 8/12/2004 Total Phosphorus 12 mg/L 0.1
IW04-120804-0 8/12/2004 Total Phosphorus 13.6 mg/L 0.1
MW04-120804-0 8/12/2004 Total Phosphorus 4.2 mg/L 0.02
IW01-190804-0 8/19/2004 Total Phosphorus 14.7 mg/L 0.1
IW02-190804-0 8/19/2004 Total Phosphorus 11.4 mg/L 0.1
IW03-190804-0 8/19/2004 Total Phosphorus 10.5 mg/L 0.1
IW04-190804-0 8/19/2004 Total Phosphorus 14 mg/L 0.1
MW04-190804-0 8/19/2004 Total Phosphorus 2.53 mg/L 0.02
IW01-270804-0 8/27/2004 Total Phosphorus 14.4 mg/L 0.1
IW02-270804-0 8/27/2004 Total Phosphorus 9.04 mg/L 0.02
IW03-270804-0 8/27/2004 Total Phosphorus 10.2 mg/L 0.1
IW04-270804-0 8/27/2004 Total Phosphorus 16.6 mg/L 0.1
MW04-270804-0 8/27/2004 Total Phosphorus 2.06 mg/L 0.02
IW01-070904-0 9/7/2004 Total Phosphorus 11.6 mg/L 0.1
IW02-070904-0 9/7/2004 Total Phosphorus 6.52 mg/L 0.02
IW03-070904-0 9/7/2004 Total Phosphorus 9.18 mg/L 0.02
IW04-070904-0 9/7/2004 Total Phosphorus 10.6 mg/L 0.1
MW04-070904-0 9/7/2004 Total Phosphorus 1.71 mg/L 0.02
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Table 5-2: Post-pilot Study Groundwater Results Against MTCA Method B and C Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte

Less

than

MDL

Analytical

Results
Units MDL Qualifier

MB_gw-std*

(mg/L)

Exceed

Method B?

MC_gw-std*

(mg/L)

Exceed

Method C?
GW Comments

MW04-011204-0 12/1/2004 Alkalinity as CaCO3 11200 mg/L 1 NA NA NA NA

IW01-011204-0 12/1/2004 Alkalinity as CaCO3 11900 mg/L 1 NA NA NA NA

IW02-011204-0 12/1/2004 Alkalinity as CaCO3 13300 mg/L 1 NA NA NA NA

IW03-011204-0 12/1/2004 Alkalinity as CaCO3 13300 mg/L 1 NA NA NA NA

IW04-011204-0 12/1/2004 Alkalinity as CaCO3 14500 mg/L 1 NA NA NA NA

MW04-011204-0 12/1/2004 Ammonia-N 460 mg/L 10 NA NA NA NA No CUL recommended for ammonia-N.

IW01-011204-0 12/1/2004 Ammonia-N 490 mg/L 10 NA NA NA NA No CUL recommended for ammonia-N.

IW02-011204-0 12/1/2004 Ammonia-N 450 mg/L 10 NA NA NA NA No CUL recommended for ammonia-N.

IW03-011204-0 12/1/2004 Ammonia-N 450 mg/L 10 NA NA NA NA No CUL recommended for ammonia-N.

IW04-011204-0 12/1/2004 Ammonia-N 600 mg/L 10 NA NA NA NA No CUL recommended for ammonia-N.

MW04-011204-0 12/1/2004 Arsenic 0.277 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes

IW01-011204-0 12/1/2004 Arsenic 3.59 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes

IW02-011204-0 12/1/2004 Arsenic 1.98 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes

IW03-011204-0 12/1/2004 Arsenic 1.86 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes

IW04-011204-0 12/1/2004 Arsenic 2.44 mg/L 0.002 5.8333E-05 Yes 0.000583 Yes

MW04-011204-0 12/1/2004 Dinoseb 0.0026 mg/L 0.0006 0.016 No 0.035 No

IW01-011204-0 12/1/2004 Dinoseb 0.0031 mg/L 0.0006 0.016 No 0.035 No

IW02-011204-0 12/1/2004 Dinoseb < 0.0006 mg/L 0.0006 U 0.016 No 0.035 No

IW03-011204-0 12/1/2004 Dinoseb 0.0031 mg/L 0.0006 0.016 No 0.035 No

IW04-011204-0 12/1/2004 Dinoseb 0.0014 mg/L 0.0006 0.016 No 0.035 No

MW04-011204-0 12/1/2004 Iron 7.14 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

IW01-011204-0 12/1/2004 Iron 3.9 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

IW02-011204-0 12/1/2004 Iron 0.72 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

IW03-011204-0 12/1/2004 Iron 2.42 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

IW04-011204-0 12/1/2004 Iron 4.05 mg/L 0.02 0.3 Yes 0.3 Yes WA State Board of Health Secondary MCL.

MW04-011204-0 12/1/2004 Manganese 0.275 mg/L 0.005 2.24 No 4.9 No

IW01-011204-0 12/1/2004 Manganese 0.291 mg/L 0.005 2.24 No 4.9 No

IW02-011204-0 12/1/2004 Manganese 0.234 mg/L 0.005 2.24 No 4.9 No

IW03-011204-0 12/1/2004 Manganese 0.189 mg/L 0.005 2.24 No 4.9 No

IW04-011204-0 12/1/2004 Manganese 0.379 mg/L 0.005 2.24 No 4.9 No

MW04-011204-0 12/1/2004 Nitrate-N < 0.2 mg/L 0.2 U 1.6 No 3.5 No

IW01-011204-0 12/1/2004 Nitrate-N 159 mg/L 0.2 1.6 Yes 3.5 Yes

IW02-011204-0 12/1/2004 Nitrate-N < 0.2 mg/L 0.2 U 1.6 No 3.5 No

IW03-011204-0 12/1/2004 Nitrate-N < 0.2 mg/L 0.2 U 1.6 No 3.5 No

IW04-011204-0 12/1/2004 Nitrate-N 0.4 mg/L 0.2 1.6 No 3.5 No

MW04-011204-0 12/1/2004 Nitrite-N < 0.2 mg/L 0.2 U 1.6 No 3.5 No

IW01-011204-0 12/1/2004 Nitrite-N 10.1 mg/L 0.2 1.6 Yes 3.5 Yes

IW02-011204-0 12/1/2004 Nitrite-N < 0.2 mg/L 0.2 U 1.6 No 3.5 No

IW03-011204-0 12/1/2004 Nitrite-N < 0.2 mg/L 0.2 U 1.6 No 3.5 No

IW04-011204-0 12/1/2004 Nitrite-N < 0.2 mg/L 0.2 U 1.6 No 3.5 No

MW04-011204-0 12/1/2004 TOC 838 mg/L 1 NA NA NA NA

IW01-011204-0 12/1/2004 TOC 2420 mg/L 1 NA NA NA NA

IW02-011204-0 12/1/2004 TOC 7560 mg/L 1 NA NA NA NA

IW03-011204-0 12/1/2004 TOC 8230 mg/L 1 NA NA NA NA

IW04-011204-0 12/1/2004 TOC 5420 mg/L 1 NA NA NA NA

MW04-011204-0 12/1/2004 Total Phosphorus 4.15 mg/L 0.02 NA NA NA NA

IW01-011204-0 12/1/2004 Total Phosphorus 37 mg/L 1 NA NA NA NA

IW02-011204-0 12/1/2004 Total Phosphorus 23.2 mg/L 0.1 NA NA NA NA

IW03-011204-0 12/1/2004 Total Phosphorus 17.2 mg/L 0.1 NA NA NA NA

IW04-011204-0 12/1/2004 Total Phosphorus 30 mg/L 1 NA NA NA NA

NA = Not available.

* No MTCA Method B or C Cleanup Levels have been developed for alkalinity as CaCO3, ammonia-N, TOC, or total phosphorus.
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Table 5-3: Post-pilot Study Groundwater Results from Borings Outside Pilot Study Area Against MTCA Method B and C Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte
Less

than

MDL

Analytical

Results
Units MDL Qualifier

MB_gw-std*

(mg/L)

Exceed

Method B?

MC_gw-std*

(mg/L)

Exceed

Method C?
GW Comments

SB-PS-003-0 12/1/2004 Ammonia-N 450 mg/L 10 NA NA NA NA No CUL recommended for ammonia-N.
SB-PS-004-0 12/1/2004 Ammonia-N 400 mg/L 10 NA NA NA NA No CUL recommended for ammonia-N.
SB-PS-003-0 12/1/2004 Nitrate-N 388 mg/L 0.2 1.6 Yes 3.5 Yes
SB-PS-004-0 12/1/2004 Nitrate-N 317 mg/L 0.2 1.6 Yes 3.5 Yes
SB-PS-003-0 12/1/2004 Nitrite-N < 0.2 mg/L 0.2 U 1.6 No 3.5 No
SB-PS-004-0 12/1/2004 Nitrite-N < 0.2 mg/L 0.2 U 1.6 No 3.5 No
NA = Not available.
* No MTCA Method B or C Cleanup Levels have been developed for ammonia-N.
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Table 5-4: Post-pilot Study Soil Results Against MTCA Method B and C Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte

Less

than

MDL

Analytical

Results
Units MDL Qualifier

MB_soil-std*

(mg/kg)

Exceed

Method B?

MC_soil-std*

(mg/kg)

Exceed

Method C?
Soil Comments

SB-PS-001-0, 0-2' 12/1/2004 Ammonia-N < 10 mg/kg 10 U NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-001-0, 10-12' 12/1/2004 Ammonia-N 810 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-001-0, 12-14' 12/1/2004 Ammonia-N 1060 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-001-0, 14-16' 12/1/2004 Ammonia-N 760 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-001-0, 16-18' 12/1/2004 Ammonia-N 500 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-001-0, 2-4' 12/1/2004 Ammonia-N < 10 mg/kg 10 U NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-001-0, 4-6' 12/1/2004 Ammonia-N 80 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-001-0, 6-8' 12/1/2004 Ammonia-N 440 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-001-0, 8-10' 12/1/2004 Ammonia-N 700 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-002-0, 0-2' 12/1/2004 Ammonia-N < 10 mg/kg 10 U NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-002-0, 10-12' 12/1/2004 Ammonia-N 990 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-002-0, 12-14' 12/1/2004 Ammonia-N 1230 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-002-0, 14-16' 12/1/2004 Ammonia-N 870 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-002-0, 16-18' 12/1/2004 Ammonia-N 990 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-002-0, 2-4' 12/1/2004 Ammonia-N < 10 mg/kg 10 U NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-002-0, 4-6' 12/1/2004 Ammonia-N 100 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-002-0, 6-8' 12/1/2004 Ammonia-N 720 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-002-0, 8-10' 12/1/2004 Ammonia-N 820 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-002-1, 8-10' 12/1/2004 Ammonia-N 840 mg/kg 10 NA NA NA NA No CUL recommended for ammonia-N.

SB-PS-001-0, 0-2' 12/1/2004 Dinoseb < 15 ug/kg 15 U 80000 No 3500000 No
SB-PS-001-0, 10-12' 12/1/2004 Dinoseb < 16 ug/kg 16 U 80000 No 3500000 No
SB-PS-001-0, 12-14' 12/1/2004 Dinoseb < 16 ug/kg 16 U 80000 No 3500000 No
SB-PS-001-0, 14-16' 12/1/2004 Dinoseb < 15 ug/kg 15 U 80000 No 3500000 No
SB-PS-001-0, 16-18' 12/1/2004 Dinoseb < 16 ug/kg 16 U 80000 No 3500000 No
SB-PS-001-0, 2-4' 12/1/2004 Dinoseb < 15 ug/kg 15 U 80000 No 3500000 No
SB-PS-001-0, 4-6' 12/1/2004 Dinoseb < 15 ug/kg 15 U 80000 No 3500000 No
SB-PS-001-0, 6-8' 12/1/2004 Dinoseb < 15 ug/kg 15 U 80000 No 3500000 No
SB-PS-001-0, 8-10' 12/1/2004 Dinoseb < 15 ug/kg 15 U 80000 No 3500000 No
SB-PS-002-0, 0-2' 12/1/2004 Dinoseb < 14 ug/kg 14 U 80000 No 3500000 No
SB-PS-002-0, 10-12' 12/1/2004 Dinoseb < 15 ug/kg 15 U 80000 No 3500000 No
SB-PS-002-0, 12-14' 12/1/2004 Dinoseb < 16 ug/kg 16 U 80000 No 3500000 No
SB-PS-002-0, 14-16' 12/1/2004 Dinoseb < 15 ug/kg 15 U 80000 No 3500000 No
SB-PS-002-0, 16-18' 12/1/2004 Dinoseb < 15 ug/kg 15 U 80000 No 3500000 No
SB-PS-002-0, 2-4' 12/1/2004 Dinoseb < 15 ug/kg 15 U 80000 No 3500000 No
SB-PS-002-0, 4-6' 12/1/2004 Dinoseb < 16 ug/kg 16 U 80000 No 3500000 No
SB-PS-002-0, 6-8' 12/1/2004 Dinoseb < 15 ug/kg 15 U 80000 No 3500000 No
SB-PS-002-0, 8-10' 12/1/2004 Dinoseb < 16 ug/kg 16 U 80000 No 3500000 No
SB-PS-002-1, 8-10' 12/1/2004 Dinoseb < 17 ug/kg 17 U 80000 No 3500000 No
SB-PS-001-0, 0-2' 12/1/2004 Nitrate-N 980 mg/kg 30 8000 No 350000 No
SB-PS-001-0, 10-12' 12/1/2004 Nitrate-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-001-0, 12-14' 12/1/2004 Nitrate-N < 30 mg/kg 30 U 8000 No 350000 No

Page 1 of 3



Table 5-4: Post-pilot Study Soil Results Against MTCA Method B and C Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte

Less

than

MDL

Analytical

Results
Units MDL Qualifier

MB_soil-std*

(mg/kg)

Exceed

Method B?

MC_soil-std*

(mg/kg)

Exceed

Method C?
Soil Comments

SB-PS-001-0, 14-16' 12/1/2004 Nitrate-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-001-0, 16-18' 12/1/2004 Nitrate-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-001-0, 2-4' 12/1/2004 Nitrate-N 1860 mg/kg 30 8000 No 350000 No
SB-PS-001-0, 4-6' 12/1/2004 Nitrate-N 190 mg/kg 30 8000 No 350000 No
SB-PS-001-0, 6-8' 12/1/2004 Nitrate-N 37 mg/kg 30 8000 No 350000 No
SB-PS-001-0, 8-10' 12/1/2004 Nitrate-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-002-0, 0-2' 12/1/2004 Nitrate-N 220 mg/kg 30 8000 No 350000 No
SB-PS-002-0, 10-12' 12/1/2004 Nitrate-N 170 mg/kg 30 8000 No 350000 No
SB-PS-002-0, 12-14' 12/1/2004 Nitrate-N 250 mg/kg 30 8000 No 350000 No
SB-PS-002-0, 14-16' 12/1/2004 Nitrate-N 250 mg/kg 30 8000 No 350000 No
SB-PS-002-0, 16-18' 12/1/2004 Nitrate-N 480 mg/kg 30 8000 No 350000 No
SB-PS-002-0, 2-4' 12/1/2004 Nitrate-N 690 mg/kg 30 8000 No 350000 No
SB-PS-002-0, 4-6' 12/1/2004 Nitrate-N 200 mg/kg 30 8000 No 350000 No
SB-PS-002-0, 6-8' 12/1/2004 Nitrate-N 120 mg/kg 30 8000 No 350000 No
SB-PS-002-0, 8-10' 12/1/2004 Nitrate-N 160 mg/kg 30 8000 No 350000 No
SB-PS-002-1, 8-10' 12/1/2004 Nitrate-N 180 mg/kg 30 8000 No 350000 No
SB-PS-001-0, 0-2' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-001-0, 10-12' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-001-0, 12-14' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-001-0, 14-16' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-001-0, 16-18' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-001-0, 2-4' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-001-0, 4-6' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-001-0, 6-8' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-001-0, 8-10' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-002-0, 0-2' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-002-0, 10-12' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-002-0, 12-14' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-002-0, 14-16' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-002-0, 16-18' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-002-0, 2-4' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-002-0, 4-6' 12/1/2004 Nitrite-N 31 mg/kg 30 8000 No 350000 No
SB-PS-002-0, 6-8' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-002-0, 8-10' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-002-1, 8-10' 12/1/2004 Nitrite-N < 30 mg/kg 30 U 8000 No 350000 No
SB-PS-001-0, 0-2' 12/1/2004 TOC 1100 mg/kg 100 NA NA NA NA
SB-PS-001-0, 10-12' 12/1/2004 TOC 550 mg/kg 100 NA NA NA NA
SB-PS-001-0, 12-14' 12/1/2004 TOC 160 mg/kg 100 NA NA NA NA
SB-PS-001-0, 14-16' 12/1/2004 TOC 540 mg/kg 100 NA NA NA NA
SB-PS-001-0, 16-18' 12/1/2004 TOC 250 mg/kg 100 NA NA NA NA
SB-PS-001-0, 2-4' 12/1/2004 TOC 510 mg/kg 100 NA NA NA NA
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Table 5-4: Post-pilot Study Soil Results Against MTCA Method B and C Cleanup Levels

Bee-Jay Scales Site

Sunnyside, Washington

Sample ID Date Analyte

Less

than

MDL

Analytical

Results
Units MDL Qualifier

MB_soil-std*

(mg/kg)

Exceed

Method B?

MC_soil-std*

(mg/kg)

Exceed

Method C?
Soil Comments

SB-PS-001-0, 4-6' 12/1/2004 TOC 800 mg/kg 100 NA NA NA NA
SB-PS-001-0, 6-8' 12/1/2004 TOC 430 mg/kg 100 NA NA NA NA
SB-PS-001-0, 8-10' 12/1/2004 TOC 150 mg/kg 100 NA NA NA NA
SB-PS-002-0, 0-2' 12/1/2004 TOC 4400 mg/kg 100 NA NA NA NA
SB-PS-002-0, 10-12' 12/1/2004 TOC < 130 mg/kg 130 U NA NA NA NA
SB-PS-002-0, 12-14' 12/1/2004 TOC 460 mg/kg 100 NA NA NA NA
SB-PS-002-0, 14-16' 12/1/2004 TOC 250 mg/kg 100 NA NA NA NA
SB-PS-002-0, 16-18' 12/1/2004 TOC 350 mg/kg 100 NA NA NA NA
SB-PS-002-0, 2-4' 12/1/2004 TOC 1000 mg/kg 100 NA NA NA NA
SB-PS-002-0, 4-6' 12/1/2004 TOC 450 mg/kg 100 NA NA NA NA
SB-PS-002-0, 6-8' 12/1/2004 TOC < 130 mg/kg 130 U NA NA NA NA
SB-PS-002-0, 8-10' 12/1/2004 TOC 470 mg/kg 100 NA NA NA NA
SB-PS-002-1, 8-10' 12/1/2004 TOC 270 mg/kg 100 NA NA NA NA
SB-PS-001-0, 0-2' 12/1/2004 Total Phosphorus 828 mg/kg 1 NA NA NA NA
SB-PS-001-0, 10-12' 12/1/2004 Total Phosphorus 708 mg/kg 1 NA NA NA NA
SB-PS-001-0, 12-14' 12/1/2004 Total Phosphorus 688 mg/kg 1 NA NA NA NA
SB-PS-001-0, 14-16' 12/1/2004 Total Phosphorus 740 mg/kg 1 NA NA NA NA
SB-PS-001-0, 16-18' 12/1/2004 Total Phosphorus 735 mg/kg 1 NA NA NA NA
SB-PS-001-0, 2-4' 12/1/2004 Total Phosphorus 977 mg/kg 1 NA NA NA NA
SB-PS-001-0, 4-6' 12/1/2004 Total Phosphorus 910 mg/kg 1 NA NA NA NA
SB-PS-001-0, 6-8' 12/1/2004 Total Phosphorus 830 mg/kg 1 NA NA NA NA
SB-PS-001-0, 8-10' 12/1/2004 Total Phosphorus 704 mg/kg 1 NA NA NA NA
SB-PS-002-0, 0-2' 12/1/2004 Total Phosphorus 754 mg/kg 1 NA NA NA NA
SB-PS-002-0, 10-12' 12/1/2004 Total Phosphorus 756 mg/kg 1 NA NA NA NA
SB-PS-002-0, 12-14' 12/1/2004 Total Phosphorus 675 mg/kg 1 NA NA NA NA
SB-PS-002-0, 14-16' 12/1/2004 Total Phosphorus 790 mg/kg 1 NA NA NA NA
SB-PS-002-0, 16-18' 12/1/2004 Total Phosphorus 739 mg/kg 1 NA NA NA NA
SB-PS-002-0, 2-4' 12/1/2004 Total Phosphorus 996 mg/kg 1 NA NA NA NA
SB-PS-002-0, 4-6' 12/1/2004 Total Phosphorus 845 mg/kg 1 NA NA NA NA
SB-PS-002-0, 6-8' 12/1/2004 Total Phosphorus 715 mg/kg 1 NA NA NA NA
SB-PS-002-0, 8-10' 12/1/2004 Total Phosphorus 817 mg/kg 1 NA NA NA NA
SB-PS-002-1, 8-10' 12/1/2004 Total Phosphorus 769 mg/kg 1 NA NA NA NA
NA = Not available.
* No MTCA Method B or C Cleanup Levels have been developed for ammonia-N, TOC, or total phosphorus.
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APPENDIX I
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Injection wells IW-1 through IW-4 installed around MW-4.

Berm constructed around injection wells.



Manifold for delivery of sodium acetate solution to injection wells.

Stainless steel tank for mixing of sodium acetate, disodium phosphate, and water.



Pilot study mixing and injection system.

Addition of sodium acetate to solution.



Addition of disodium phosphate to solution.

Mixing of injection solution.



Air injection system.

Air injection manifold.



5-HP air compressor and generator setup.

Ammonia test kits for groundwater collected from MW-4 and IW-1 through IW-4.


