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1.0 INTRODUCTION 
 
This document summarizes the Phase I Remedial Investigation (RI) completed by SECOR 
International Incorporated (SECOR) on behalf of the Chevron Environmental Management 
Company (ChevronTexaco) 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 Agreed Order No. DE 02TCPCR-3932.   
 
1.1 PURPOSE 
 
The purpose of this report is to summarize the sampling activities conducted as part of the Phase 
I investigation and present the data generated to focus the Phase II RI data collection and 
treatability study activities. 
 
1.2 REPORT ORGANIZATION 
 
The remaining sections of this report are organized as follows: 
 

• The remaining portions of Section 1 include a summary of the Site description and 
historical operations, as well as a summary of previous investigations; 

 
• A summary of the Phase I RI activities, including soil boring and monitoring well 

installation and sampling, quality control procedures, and deviations from the approved 
RI/FS Work Plan is presented in Section 2; 

 
• Section 3 presents the environmental setting at and surrounding the Site, including 

descriptions of topography, climate, geology, and hydrogeology; 
 

• An analytical data summary, including comparisons of analytical data to appropriate 
MTCA cleanup criteria, and a discussion of the soil leaching to groundwater pathway are 
included in Section 4; 

 
• Section 5 includes a re-evaluation of the cleanup action alternatives, and a discussion of 

the proposed treatability study components; 
 

• Summary and conclusions are presented in Section 6. 
 
1.3 SITE BACKGROUND 
 
Information regarding historical operations and previous investigations 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. 
 
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, is shown on Figure 1-2.   
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1.3.2 Site History 
 
A summary of ownership at the Site was prepared by ChevronTexaco and is included in 
Appendix A. 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 1970s 
American Oil Company, now known as Amoco, 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. 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. 
 
1.3.3 Previous Investigations 
 
The following environmental investigations have been conducted previously at the Site: 
 

• Phase I and II environmental site assessments (ESAs) conducted by Hart Crowser; 

• Phase II ESA conducted by White Shield, Inc. for Hickenbottom & Sons; 

• Leaking underground storage tank (LUST) assessment and clean-up conducted by PLSA 
Engineering & Surveying (PLSA) for Hickenbottom & Sons; and 

• Environmental media sampling conducted by Ecology in 1997. 

Summaries of these previous investigations are provided below.  
 
Preliminary Environmental Site Assessment (Hart Crowser, March 1990) 
A limited Phase I ESA of the GPC Property Sequence No. 3833 was performed in 1990. The 
Phase I ESA included a site history profile, a regulatory agency list review, and a site 
reconnaissance. The Phase I ESA did not identify records of spills or releases. Based on visual 
observations and historical activities identified, the areas of potential concern include the 
following: 
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• The lagoon on the portion of the Site operated by Sandy Farms was suspected of 

leakage. Leakage of agricultural chemicals was suspected before lining of the lagoon and 
possibly through the liner at the time of the assessment. 

• Soils around the washdown area north of the lagoon were suspected to be contaminated. 
The area was used to wash agricultural chemical applicator vehicles. 

• Four ASTs located west of the lagoon that historically contained chemical fertilizers were 
identified. 

• An underground storage tank (UST), UST-1, was identified in the Sandy Farm yard. UST-
1 was formerly used to store leaded gasoline. 

• Exterior drum storage areas, one of which was unpaved, were observed during the 
reconnaissance in or adjacent to Sandy Farms and Hickenbottom & Sons. Some of the 
drums were observed to be corroded. Storage of batteries in an exterior area in the 
northeast corner of the parcel was also observed. 

• The concrete floor of Building 2 (as shown on Figure 1-2), occupied by Sandy Farms, 
was observed to be pitted. The report presumed that the pitting resulted from spills of 
agricultural chemicals previously stored in the building. A release of agricultural 
chemicals through the deteriorated flooring may have resulted in contamination of soil 
and groundwater. 

• Green to yellow soil staining was observed in an area approximately 1,500 square feet in 
size located in the center of the Sandy Farms yard. This staining was suspected by one 
of the Sandy Farms representatives to be a result of “dinitro or other herbicides.” It was 
not clear if this staining was the result of possible application of herbicides or of a 
possible release of herbicides. 

• In addition, UST-2 and UST-3 were identified near Building 4 (as shown on Figure 1-2) 
on the Hickenbottom & Sons property located adjacent to the Site. UST-2 is a 12,000-
gallon tank formerly used to store diesel fuel, and UST-3 is a 1,000-gallon tank formerly 
used to store leaded gasoline. 

Subsurface Exploration and Testing GPC Property (Hart Crowser, July 1990) 
A Phase II ESA was conducted by Hart Crowser for GPC to collect soil and groundwater samples 
from areas of potential concern identified in the Phase I report. The Phase II report, Subsurface 
Exploration and Testing Glacier Park Company Property (Hart Crowser, July 1990), summarizes 
the findings. The purpose of the Phase II work was to accomplish two goals: (1) assess whether 
the historical activities identified in the Phase I report resulted in significant subsurface 
contamination, and (2) estimate potential clean-up costs based on the scope of work. Areas on 
the Site that were addressed in this report include the following: 
 

• Drum storage west of Building 1 (as shown on Figure 1-2); 

• Agricultural chemical truck washdown area and lagoon; 

• Three liquid fertilizer ASTs; and 

• Areas of green and yellow soil staining. 

UST-1, UST-2, and UST-3, located on the Hickenbottom & Sons property immediately adjacent to 
the Site, were also addressed. Exploration work included excavating test pits, performing hand-
auger borings, drilling soil borings, and installing four monitoring wells. Groundwater was 
encountered at a depth of approximately ten feet below ground surface (bgs) with apparent flow 
direction toward the south. Hart Crowser reported that the groundwater was encountered within a 
relatively low permeability silt horizon that may be in hydraulic contact with underlying water-
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producing horizons used for local domestic water supplies. The report recommended additional 
data collection to better define aquifer characteristics beneath the Site. 
 
White Shield Phase II Environmental Site Assessment 
A Phase II ESA of a portion of the Site was performed by White Shield (September 1991) for 
Hickenbottom & Sons. The investigation was initiated after the Hart Crowser (July 1990) report 
indicated pesticides, herbicides, and fertilizer residues existed on the Hickenbottom & Sons lease 
area near the washdown area and in the lagoon on the adjacent Sandy Farms lease area. The 
study area was limited to the lease area between the Sandy Farms lagoon and the Hickenbottom 
& Sons cold storage building and loading dock. Soil and groundwater samples were collected 
from soil borings at nine locations within the study area. Following this investigation, a portion of 
the property was replatted and ownership transferred to Hickenbottom & Sons. 
 
Leaking Underground Storage Tank Environmental Site Assessment and Intermediate Clean-Up 
A LUST assessment and intermediate clean-up was performed at the Hickenbottom & Sons lease 
site by PLSA (February 1992). A 12,000-gallon steel UST that formerly contained diesel fuel and 
a 1,000-gallon steel UST that formerly contained gasoline were removed from the Hickenbottom 
& Sons property. Both tanks were reported by PLSA to be located in a common tank basin north 
of the site building and truck scales. This area is adjacent to and west of the Site. 
 
During the removal of the USTs, petroleum contamination was observed in the surrounding soils. 
Water was observed by PLSA to be seeping into the bottom of the excavation at an approximate 
depth of 13 feet bgs. PLSA stated that “free groundwater” was not encountered. PSLA staff 
monitored the removal of the USTs and the petroleum-contaminated soils. Approximately 2,500 
cubic yards of petroleum-contaminated soils were excavated and placed on site for remediation 
by land farming. A letter from PLSA to Mr. Jerry Hickenbottom, dated April 16, 1992, states that 
samples collected from the landfarmed soils in April 1992 did not have concentrations of gasoline 
or diesel fuel above the method detection limits (MDLs). According to Ecology records, this Site 
has not received a letter of no further action (NFA) from Ecology. 
 
Ecology Sampling 
In 1997, Ecology conducted limited sampling and analysis of groundwater, soils, and lagoon 
sediment at the Site. Groundwater was sampled from two of the monitoring wells installed during 
the Hart Crowser Phase II ESA: MW-3 and MW-4 (See Figure 2-1). An additional water sample, 
identified as UNK, is included in the general chemistry sample results. The location of the sample 
and source of the water could not be determined from available records. The precise locations of 
the soil sample (AST 1) and the location of the lagoon sediment sample (LAG 01) are also not 
identified, but they are assumed to have been collected from surface soils in the vicinity of the 
former ASTs and within the lagoon containment. 
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2.0 SUMMARY OF PHASE I RI ACTIVITIES 
 
The Phase I RI activities at the Site included a soil investigation, groundwater investigation, and a 
well inventory. The soil and groundwater investigation activities are described below, and the well 
inventory is discussed in Section 3.6. A discussion of the results of the soil and groundwater 
investigation is presented in Section 4. 
 
2.1 PHASE I SOIL INVESTIGATION 
 
SECOR completed the Phase I soil investigation in July 2003. Soil samples were collected from 
borings installed in each of the six identified areas at the Site. Boring locations can be found on 
Figure 2-1. 
 
2.1.1 Soil Boring Installation and Sampling Procedures 
 
Soil borings were installed by hand auger to a depth of 4.5 feet bgs, and then advanced to the 
water table with a truck-mounted drilling rig using a 4-inch inside diameter (ID) hollow-stem auger 
(HSA). All drilling and sampling equipment was decontaminated both before and after drilling. At 
boring completion, boreholes not converted to monitoring wells were decommissioned by sealing 
the borehole with hydrated bentonite chips and gravel or concrete, consistent with Washington 
Administrative Code (WAC) 173-160. 
 
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, and were 
submitted for laboratory analysis. When a shallow water table was encountered, discrete samples 
from the interval above groundwater were collected at a depth of 7.5 feet bgs and submitted for 
analysis. 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, and 
submitted for laboratory analysis.     
 
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 testing for sheen by water immersion. 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 
photoionization detector (PID). Observations were recorded on boring logs, which are included in 
Appendix B. When odor or high PID readings were observed, a discrete soil sample was 
collected from that interval and submitted for laboratory analysis.   
 
2.1.2 Summary of Sampling Plan 
 
Groups of chemical parameters for the soil sampling plan at the Site were defined by the RI/FS 
Work Plan 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 
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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 analyzed for volatile organic compounds (VOCs) and semi-
volatile organic compounds (SVOCs). 
 
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)-Gx, TPH-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, and samples from two of the five borings were 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, and samples from the two shallow borings were also analyzed for metals. 
 
Soil analyses were conducted by Merit Laboratories, Inc. for all constituents except Conventional 
C parameters. Analysis for Conventional C parameters was provided by A&L Great Lakes 
Laboratories. 

 
Chains of Custody for the Phase I RI soil samples are presented in Appendix C. Samples 
analyzed for conventional parameters also received geotechnical testing for moisture content, 
grain size distribution, and/or void ratio/porosity. Geotechnical testing results are discussed in 
Section 3.6 and Section 3.7. The detected soil concentrations are presented in Table 2-1, and 
results are discussed in Section 4.   
 
2.2 PHASE I GROUNDWATER INVESTIGATION 
 
SECOR completed the Phase I groundwater investigation, including the first quarter of 
groundwater monitoring, in July 2003.   
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2.2.1 Monitoring Well Installation  
 
Three, two-inch diameter shallow wells were installed at the Site during Phase I activities. 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 (See Section 2.4). Monitoring well locations are shown on Figure 
2-1. 
 
The borings for each of the monitoring wells were advanced to approximately 30 feet bgs. During 
well installation, soil samples were collected from the boreholes in the same manner as described 
in Section 2.1. Well installations were completed with a 10-foot screen installed at a depth interval 
of 6 feet to 16 feet bgs. Details of well construction are provided on the boring logs included 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 
wells. 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. At a minimum, three well 
volumes of groundwater were removed from each well during development. All development 
equipment was decontaminated to minimize cross-contamination between well locations.  
Decontamination water was contained in 55-gallon Department of Transportation (DOT)-
approved drums and labeled. Seven drums of water and a soil bin containing approximately ten 
cubic yards of soil were generated during the Phase I investigation, and will be removed from the 
property by a ChevronTexaco-approved waste hauler, in accordance with state and federal 
regulations.  
 
A slug test was performed at each new monitoring well to determine the horizontal hydraulic 
conductivity of the shallow aquifer. Slug test results are discussed in Section 3.7. In addition, 
each monitoring well was surveyed to establish its horizontal location and to define the top of 
casing elevation. 
 
2.2.2 Groundwater Sampling Procedures 
 
During the first quarter of groundwater sampling, 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. Relevant information 
was recorded on the groundwater sampling logs, which are included in Appendix D. The 
groundwater sampling procedures included the following five activities, and were consistent with 
the activities specified in the RI/FS Work Plan:  
 
• Static water level measurement; 

• Field instrument calibration; 

• Calculation of the volume to be evacuated; 

• Well evacuation and measurement of field water quality parameters; and 

• Sample collection. 

Decontamination procedures were followed to prevent cross contamination between monitoring 
wells during water level measurement. The well sounder was decontaminated following each 
measurements by spray-washing the probe and cable with Liquinox, wiping down the probe and 
cable, followed by a final rinse with deionized water. Dedicated tubing was used at each 
monitoring well to prevent cross-contamination during groundwater sampling.   
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Groups of chemical parameters for the groundwater sampling plan were defined by the RI/FS 
Work Plan 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. Groundwater analysis 
was performed by Merit Laboratories. Chains of Custody for the first quarter groundwater 
samples are included in Appendix C. The detected groundwater concentrations are presented in 
Table 2-2, and results are discussed in Section 4.   
 
2.3 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 I sampling activities: duplicates, colocates, and trip 
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. Two colocated soil borings (located in Areas 4 and 5) were designated to check 
variability over a short lateral distance. During the groundwater sampling, two trip blanks were 
submitted for VOC analysis to evaluate cross-contamination of VOCs in the samples. Equipment 
blanks were not collected during soil and groundwater sampling, trip blanks were not submitted 
during soil sampling, and duplicates were not collected during groundwater sampling. Duplicate 
samples will be collected during future groundwater monitoring events. A review of the analytical 
results shows that duplicate and colocate results were consistent, and results do not indicate that 
contamination from equipment or cross-contamination of VOCs was an issue. 
 
2.4 DEVIATIONS FROM APPROVED RI/FS WORK PLAN 
 
In general, implementation of the work plan closely followed the scope of work outlined in the 
RI/FS Work Plan. The following are notable deviations: 
 

 The inspection and sampling of existing monitoring well MW-2 were not completed 
because this well could not be located;  

 
 The angle-drilled boring suggested for the area north of the lagoon in Area 1 was not 

advanced due to concerns regarding potential impact to the lagoon liner; 
 

 The location of A6-SB-001 was moved 20 feet to the east to avoid a hornet’s nest; and 
 

 Blow counts for soil intervals less than 4.5’ in depth were not recorded, as each borehole 
was hand cleared to 4.5’ in depth.  

 
 Samples collected from the shallow soil interval were collected from the boring wall 

during hand clearing, not by split spoon sampler. 
 
None of these deviations will have a material effect on the integrity of the RI/FS process, nor the 
quality of other data and results. 
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3.0 ENVIRONMENTAL SETTING 
 

The Site is located within Yakima County, an important agricultural region of Washington. Major 
agricultural products that come from the greater Sunnyside area include wine grapes, apples, 
pears, asparagus, mint, hops, corn, and wheat. Cattle and dairy ranching are also represented 
within the region. Land use in the immediate vicinity of the Site, within the city of Sunnyside, is 
primarily industrial and commercial, and these activities support the region’s larger agricultural 
interests. Typical service industries include food processing, agricultural product storage and 
transfer, pipe manufacturing, warehousing, tank-cleaning services, trucking, and storage. Much of 
the information regarding the environmental setting, presented below, is adapted from the RI/FS 
Work Plan. 
 
3.1 TOPOGRAPHY 
 
The Site is located within the Yakima River Valley, at about 750 feet elevation National Geodetic 
Vertical Datum (NGVD). About 1.5 miles southwest of the Site is Snipes Mountain (elevation of 
about 1,300 feet NGVD). Rattlesnake Ridge is located approximately 5 miles north of the Site, 
and the Yakima River is located approximately 4.5 miles southwest of the Site. A series of 
irrigation canals divert surface water from the Yakima River to serve agricultural and municipal 
water needs. 
 
3.2 CLIMATE 
 
Climate information for the Site is taken from the Western Regional Climate Center (WRCC) data 
for Sunnyside, Washington. Climate data have been collected at the Sunnyside station since 
1948, up to the present. The annual mean temperature for the Sunnyside area is 52.4 degrees 
Fahrenheit. Temperatures in the area range from an average winter temperature of 34.3 degrees 
Fahrenheit to an average summer temperature of 70.3 degrees Fahrenheit. Annual rainfall 
averages 6.86 inches per year, and snowfall in Sunnyside averages approximately 10.3 inches 
per year. 
 
The Site is relatively flat, with no significant topographic features that would alter air flow patterns. 
An air quality monitoring station, maintained by the Yakima Regional Clean Air Authority, is 
located approximately 0.75-miles southeast of the Site. The primary source of air pollution in 
Yakima County is motor vehicles. Air quality is poorest during the winter when weather patterns 
create an inversion layer that traps air. Wood smoke, car exhaust, road dust, and other emissions 
can collect in this trapped layer until weather conditions change (Yakima County, 1998). 
 
3.3 REGIONAL GEOLOGY 
 
The Site is located in the Columbia Basin (an intermontane basin) located between the Cascade 
and Rocky Mountains. The Site is within the Yakima Fold Belt, a structural subprovince 
characterized by dominantly east-west trending anticlinal ridges and synclinal valleys (Reidel et 
al, 1994). Harrison Hill and Snipes Mountain (located just west of Sunnyside) are anticlinal ridges 
with the latter measuring approximately eight miles in length and one mile in width. Cenozoic age 
volcanic rocks from the Columbia River Basalt Group (CRBG) and sediments fill the basin. 
Underlying the CRBG are Tertiary and Quaternary fluvial and glaciofluvial deposits on top of 
Tertiary age continental sedimentary rocks. The geological details of the region are depicted in 
Figures 3-1 and 3-2.  
 
The Yakima Fold Belt is underlain by up to 7,000 feet of continental and volcaniclastic sediments, 
deposited in a basin separated from the adjacent crystalline basement by a suture zone. The 
CRBG erupted, filling the Yakima Fold Belt basin with up to 4,000 feet of tholeiitic flood basalt. 
The Ellensburg Formation (a series of epiclastic and volcaniclastic sedimentary rocks) is 
interlayered with and overlies the CRBG.  
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Once the CRBG eruptions ceased, folding continued in the Yakima Fold Belt and the Columbia 
River system controlled rock formation until the Pleistocene, resulting in deposition of the 
Ellensburg Formation. Sand and gravel were deposited in fluvial channels and alluvial fans. Finer-
grained sediments were deposited in broad floodplain-overbank areas within the Columbia River 
system. The locations of Yakima Fold Belt anticlines controlled the river flow and morphology.  
 
The advance and retreat of continental glacier systems dominated Pleistocene geology in 
northern North America. Glaciers affected the Columbia Basin predominantly by the damming 
and flooding of the Columbia River system. Fine-grained flood sediments were deposited in the 
valleys near Sunnyside. Depositions of loess (fine-grained flood sediments reworked and 
redeposited by wind) also are common on the slopes and upland areas in the Site vicinity 
(Busacca and McDonald, 1994; Schuster et al, 1997).  
 
Surficial geology at the city of Sunnyside (including the Site) is Quaternary alluvium (Campbell, 
1979). The Ellensburg Formation is exposed about 2.5 miles north of Sunnyside and extends 
west along the flanks of Rattlesnake Ridge (Kinnison and Sceva, 1963).  
 
Soils in the vicinity of the Site were classified by a soil survey conducted for Yakima County as 
Cleman very fine sandy loam on zero to two- percent slopes (USDA, 1985, sheet 73). The 1985 
survey description indicated that Cleman soils included areas of Esquatzel soils. Cleman is a 
well-drained soil formed in alluvium. Native vegetation on the soil is mainly grasses, forbs, and 
shrubs. The surface layer is brown very fine sandy loam about ten inches thick. Physical 
characteristics of the soil include moderate permeability, slow runoff, rare flooding, slight erosion 
hazard, but high soil blowing hazard. Cutbanks in the soil are not stable and are subject to 
caving. 
 
3.4 REGIONAL HYDROGEOLOGY 
 
Information in this section is summarized from Molenaar (1985) unless otherwise noted. 
Groundwater in the region around the Site generally occurs in each of the three major geologic 
units: unconsolidated Quaternary alluvium, partially consolidated Ellensburg Formation, and the 
CRBG. The Ellensburg Formation and the basalt aquifer are more productive than the alluvium 
aquifer. The regional geologic structures (anticlines, synclines, faults, and sedimentary contacts) 
control the direction and rate of groundwater flow. In general, groundwater flows from the margins 
of the valleys (structural basins) toward the center and then down the valley axis toward the 
Yakima River.  
 
The Quaternary alluvium is composed of unconsolidated sand, gravel, and cobbles with minor silt 
and clay deposited by streams and rivers along their channels and in their flood plains. The 
thickness of this unit ranges from a few feet to approximately 150 feet. Groundwater occurs under 
unconfined conditions and generally is at or near the level of water in nearby surface water 
bodies.  
 
The Ellensburg Formation is composed of partly consolidated sand and gravel, sandstone and 
siltstone, and minor conglomerate and claystone. The Ellensburg Formation occurs at depths of 
100 feet or more in the centers of the valleys and gradually rises to the surface near the ridges. 
The thickness of the Ellensburg Formation is greatest in the valley middles, up to 1,000 feet. 
Water-bearing units in the Ellensburg Formation may be as shallow as 50 feet bgs. The shallower 
units generally occur on the margins of valleys and are unconfined. Deeper zones that are 
generally beneath the central portions of valleys may be confined.  
 
Sedimentary Ellensburg Formation rocks interlayered with volcanic rocks of the CRBG compose 
the basalt aquifer, a deep, regional, and highly productive aquifer system. Groundwater occurs in 
fractures within the rock, rubble zones at the top and base of individual lava flows, pore spaces 
within the volcanic rock (vesicles and scoria), and in Ellensburg sand and gravel layers between 
lava flow units. Water-bearing zones may be large or small, ranging from a few feet to more than 
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50 feet thick with great variations in lateral continuity. Groundwater in the basalt aquifer is 
generally either confined or may be under artesian pressure because of the morphology of the 
structural basins formed in the basalts.  
 
Sunnyside is located near the axis of the Wapato syncline, a regional structure that controls 
groundwater flow. Groundwater in the immediate Sunnyside area is present in the Prosser 
subbasin of the Lower Yakima Basin (Kennison and Sceva, 1963). Regional groundwater 
generally flows south-southwest off Rattlesnake Ridge toward the axis of the synclinal valley 
(Molenaar, 1985) and then continues to flow south-southeast toward the Yakima River (Kennison 
and Sceva, 1963). Water levels in local wells show seasonal fluctuations related to precipitation, 
with the levels highest in the late winter and spring and declining summer through fall. Water 
wells in the Rattlesnake Slope subarea (a groundwater basin extending from the crest of the 
Rattlesnake Hills to the Yakima River between Union Gap and Prosser) are used primarily for 
household water supply. Approximately one-third are used for irrigation. 
 
A review of reported domestic and municipal water supply wells within a 1.0-mile radius of the 
Site was completed as part of the Phase I RI. The search revealed three community wells and 
eight domestic well sites located within a 1.0-mile radius. A physical inspection of these sites was 
completed to evaluate the presence and use of all of the reported wells. Figure 3-3 shows the 
well locations with respect to the Site, and Table 3-1 provides a summary of the well inventory. 
 
Two wells (city of Sunnyside municipal wells #8 and #5) were reported as situated within a 0.25-
mile radius of the Site. Well #8 is screened between 305 feet and 375 feet bgs. Well #5 is 
screened between 388 feet and 450 feet bgs. One other municipal well (well #4A) was located at 
a distance between 0.25-mile and 0.5-mile from the Site. This well was drilled in 1998 after two 
municipal wells (well #3 and well #4) were abandoned due to aquifer contamination in 1998. Well 
#4A is screened between 1359 feet and 1676 feet bgs.  
 
All domestic wells reported were located at a distance greater than 0.25-mile from the Site. Only 
one of the well records for the domestic wells provided a screened interval: well 23J3 situated 
between 0.75-mile and 1.0-mile from the Site is screened between 225 and 245 feet bgs. 
 
3.5 REGIONAL SOIL BACKGROUND CHARACTERISTICS 
 
Information regarding background concentrations at the Site was gathered from Natural 
Background Soil Metals Concentrations in Washington State (Publication #94-115, October 
1994). The purpose of this publication was to define a range of values that represent the natural 
concentration of metals in surficial soils throughout Washington. For the Site, the Yakima Basin 
background concentrations are the most representative, and both the Yakima Basin and State 
Wide background concentrations are summarized in the table below. 
 

 Al As Be Cd Cr Cu Fe Pb Mn Hg Ni Zn 
Yakima Basin 
Background 

Concentration 
(mg/kg) 

33,400 5 2 1 38 27 51,500 11 1,100 0.05 46 79 

State Wide 
Background 

Concentration 
(mg/kg) 

37,200 7 2 1 42 36 42,100 17 1,100 0.07 38 86 
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3.6 SITE GEOLOGY 
 
Three geologic units have been identified at the Site based on subsurface information derived 
from well-drilling logs. They are, from youngest to oldest, Quaternary Alluvium, the Ellensberg 
Formation, and CRBG. The geological details of the Site are depicted in Figures 3-4 and 3-5.  
 
The Quaternary Alluvium consists of sandy silt and extends to a depth of at least 24.5 feet below 
the Site (Hart Crowser, 1990). Bentley et al (1993) further divide the alluvium and indicate that the 
Site is underlain by silt, sand, and gravel deposited by tributaries of the Yakima River and that 
materials are dominantly of basaltic composition. The Ellensberg Formation, interbedded with silt, 
sand, gravel, and clay, underlies the alluvium and extends to a depth of approximately 450 feet 
bgs, based on logs for nearby city of Sunnyside water wells. The Ellensberg Formation is 
underlain by CRBG rocks to an unknown depth.  
 
The near-surface lithology beneath the Site appears to consist of sandy silt with gravel to a depth 
of approximately 30 feet, followed by trace clay or clayey silt to the maximum explored depth of 
31.5 feet (based on boring logs for monitoring wells and soil borings advanced at the Site during 
the Phase I RI). 
 
Geotechnical analyses were required by the RI/FS Work Plan to determine soil properties that 
have an effect on both soil strength and groundwater behavior at the Site. Merit Laboratories 
provided moisture content determination. SECOR geotechnical laboratory technicians performed 
void ratio/porosity, grain size distribution, and permeability testing. Laboratory data sheets are 
provided in Appendix E, and results are summarized below. Permeability results are discussed in 
Section 3.7. 
 
Moisture Content 
As part of the geotechnical analyses required by the RI/FS, the analysis to estimate the moisture 
content was required for all samples receiving Conventional A analysis, and was performed on a 
total of 99 samples collected at the Site. The average moisture content of the soil at the Site was 
estimated as 19.2%. A summary of the moisture content data is provided in Table 3-2. 
 
Porosity/Void Ratio 
Analyses to estimate the porosity were performed on 44 samples collected at the Site. Porosity 
was estimated using a known volume of soil and an assumed specific gravity based on the soil 
description. Typical specific gravities range from 2.65 for sands to 2.70 for clays. From the 
porosity estimate, the void ratio was calculated using the following relation (Holtz and Kovacs, 
1981): 
 

n
ne
−

=
1

 

 
Where: e = void ratio; 

n = porosity. 
 
The porosity/void ratio analysis was required for all samples that received Conventional B or 
Conventional C analysis. Due to sampling procedures, samples collected from the shallow 
interval were collected as disturbed samples (using hand auger techniques) and remolded for the 
porosity testing. Due to low sample recovery during field activities, samples A1-SB-006-7.5’ and 
A3-SB-002-7.5’ were also collected as disturbed samples. All other samples from the 
intermediate interval and the interval above groundwater were collected as undisturbed samples.   
 
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. Typical 
ranges for a well-graded, clean, fine to coarse sand are 17% to 49% for porosity and 0.20 to 0.95 
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for void ratio (Holtz and Kovacs, 1981). The Site average falls within these ranges. The calculated 
water content, porosity estimate, and void ratio estimate for each sample and an average for 
each of the six areas are summarized in Table 3-3.  
 
Sieve Analysis 
The RI/FS also required the grain size distribution be determined for 29 samples collected at the 
Site. The sieve analyses were performed according to ASTM D 422, and were required for all 
samples that received Conventional B analysis. The following sieve sizes were used during the 
analysis: #4 (retains gravel), #10 (retains coarse sand), #40 (retains medium sand), #70, #100, 
and #200 (retains fine sand).   
 
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 grain size distribution 
for each sample and the average for each of the six areas are summarized in Table 3-4.   
 
3.7 SITE HYDROGEOLOGY 
 
Site groundwater was investigated by a previous property owner, GPC, in 1990 (Hart Crowser, 
1990). Four monitoring wells were installed, three on the Bee-Jay Scales portion of the Site and 
one on the Hickenbottom & Sons property. Well logs for the monitoring wells indicate that light-
brown silt and sandy silt are present from the surface to a depth of at least 24.5 feet bgs. 
Groundwater was encountered in the borings at depths between 9 and 13 feet bgs. Eight test pits 
also were completed at the time the monitoring wells were installed. Groundwater was 
encountered in the base of the test pits at depths ranging from 9.5 to 11 feet bgs. Groundwater 
elevations ranged from 740.52 to 741.87 feet NGVD. During a previous investigation at the Site, 
hydraulic conductivity was estimated by conducting a bail-down test in one well. The shallowest 
aquifer beneath the Site was found to have relatively low permeability, approximately 10-4 
centimeters per second (cm/s), and a flow rate of approximately 1 foot per year (ft/yr).  
 
Groundwater at the Site was measured at depths ranging from approximately 7.4 to 11.9 feet bgs 
during the first quarter of groundwater monitoring. A groundwater elevation map for this event is 
presented in Figure 3-6. Based on this monitoring event, groundwater flow direction appears to 
be south-easterly. The estimated average hydraulic conductivity of the water-bearing zone based 
on results of slug testing on all six monitoring wells during the first quarter monitoring is 5.23E-04 
feet per second (ft/s) (1.59E-02 cm/s), and 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). The slug test results are included 
in Appendix F. 

 
As part of the geotechnical analyses required by the RI/FS, the vertical permeability was 
calculated for one sample collected at the Site to determine the properties of the aquitard. This 
sample was collected from MW-7 in Area 5 at a depth of 31.5 feet, the depth at which the 
confining layer was encountered. The permeability was tested according to ASTM D 5084. 
 
The estimated average permeability of the confining layer was determined by geotechnical testing 
to be 5.1E-06 cm/s, which is within the typical range for a mixture of silt and clay (Holtz and 
Kovacs, 1981). The laboratory data sheet for permeability testing is included in Appendix E. 
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4.0 DATA PRESENTATION AND SCREENING 
 
Phase I RI soil and groundwater results were initially screened against Ecology’s MTCA Method 
A Cleanup Levels (CULs) and natural background soil metals concentrations, as discussed in 
Section 4.1. Section 4.2 presents a comparison of indicator hazardous substances (IHSs) against 
MTCA Method C CULs, and Section 4.3 presents a leaching discussion. Recommendations for 
Phase II work are provided in Section 4.4 based on these screening results. 
 
4.1 SCREENING AGAINST METHOD A CLEANUP LEVELS AND NATURAL BACKGROUND 

SOIL METALS CONCENTRATIONS 
 
Soil analytical results were screened against MTCA Method A CULs. Constituents detected in soil 
were considered IHSs if the concentration exceeded Method A CULs or if no Method A CUL was 
available. Analytical results for metals were compared against the natural background metal 
concentrations for the Yakima Basin (See Section 3.5). Metals detected below natural 
background were eliminated as potential IHSs. Metals were further evaluated if there was not a 
Method A CUL available and the concentration exceeded the natural background concentrations. 
 
Groundwater analytical results were screened against Ecology’s MTCA Method A CULs 
documented in the Cleanup Levels and Risk Calculations (CLARC) version 3.1. Constituents 
detected in groundwater were considered potential IHSs if the concentration exceeded Method A 
CULs or if no Method A CULs were available. 
 
4.1.1 Soil 
 
Table 4-1 shows all detected soil analytical results screened against Method A CULs and natural 
background. 4,4’-DDT, arsenic, beryllium, ethylbenzene, iron, lead, manganese, mercury, 
naphthalene, and TPH-Dx were eliminated as potential IHSs because they did not exceed 
Method A CULs. All other constituents were retained as potential IHSs 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.  
 
Potential soil IHSs include: 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 2-methylnaphthalene, 
4,4’-DDE, ammonia-N (as nitrogen), antimony, cadmium, chloride, chromium (total), copper, 
dinoseb, nickel, nitrate-N, nitrite-N, TPH-Gx, p,m-xylene, phosphate, silver, sulfate, thallium, and 
zinc. 
 
4.1.2 Groundwater 
 
Table 4-2 shows all detected groundwater analytical results screened against Method A CULs. 
Lead was detected in one sample, but at a concentration below the Method A CUL. Therefore, 
lead was eliminated as a potential IHS. All other constituents were retained as potential IHSs, 
since the concentration exceeded Method A CULs or no Method A CULs were available.  
 
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.   
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4.2 SCREENING AGAINST METHOD C CLEANUP LEVELS 
 
Constituents designated as IHSs based on comparison to Method A CULs and/or natural 
background concentrations were compared to the MTCA Method C CULs, as required by 
Ecology’s MTCA program. 
 
4.2.1 Soil 
 
Table 4-3 shows the comparison of maximum concentrations of potential IHSs in soil against 
Method C CULs. Method C CULs for 4,4’-DDE, antimony, cadmium, copper, dinoseb, nickel, 
nitrate-N, nitrite-N, p,m-xylene, silver, thallium, and zinc are presented in CLARC, version 3.1. 
Standard Method C CULs were developed for 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 
total chromium, and TPH mixtures using the “Workbook for Calculating Cleanup Levels for 
Individual Hazardous Substances.” A summary of the input parameters and workbook 
calculations are found in Appendix G. The only IHS with a maximum concentration exceeding 
Method C CULs (from both CLARC and calculated) was TPH-Gx.   
 
Toxicity values were not available for 2-methylnaphthalene, ammonia (as nitrogen), chloride, 
phosphate, and sulfate. Chloride, 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). These 
constituents were analyzed for remedial design purposes rather than for evaluation of risk to 
human health.  Therefore Method C CULs were not developed.  
 
Assuming nitrification converts ammonia as nitrogen into nitrate as nitrogen, the maximum 
concentration of ammonia-N was compared against the Method C CUL for nitrate-N. The 
maximum ammonia-N concentration (5,550 mg/kg) meets the nitrate-N Method C CUL of 350,000 
mg/kg.  
 
The maximum concentration of 2-methylnaphthalene was compared against the Method C CUL 
for naphthalene (70,000 mg/kg), and does not exceed. 
 
4.2.2 Groundwater 
 
Table 4-4 shows the comparison of maximum concentrations of IHSs in groundwater against 
Method C CULs. 1,2-Dichloropropane, arsenic, and total nitrates and nitrites exceeded Method C 
CULs. A review of the arsenic data shows detections in five monitoring wells (MW-1, MW-3, MW-
4, MW-6, and MW-7) were at concentrations exceeding the Method C CUL of 0.000583 mg/L. 
Total nitrates and nitrites were detected in all six monitoring wells at concentrations exceeding the 
Method C CUL of 3.5 mg/L. 1,2-dichloropropane was only detected in MW-4. 
 
Groundwater IHSs for which no toxicity values were available include chloride, iron, ammonia-N, 
phosphate, and sulfate. However, Washington State Board of Health Secondary Maximum 
Contaminant Levels (MCLs) exist for chloride, iron, and sulfate. It should be noted that secondary 
MCLs are based on cosmetic and aesthetic criteria for drinking water rather than on human 
health. The secondary MCLs are: 250 mg/L for chloride; 0.3 mg/L for iron; and 250 mg/L for 
sulfate. Maximum concentrations of iron from MW-5 (0.91 mg/L) and sulfate from MW-5 (624 
mg/L) exceed the secondary MCLs. The maximum concentration of chloride meets the secondary 
MCL. These constituents were analyzed for remedial design purposes rather than for evaluation 
of risk to human health.   
 
Ammonia-N detected in groundwater can be compared to the Method C CUL for nitrate-N 
(converted to concentration as nitrogen) since it is assumed nitrification is occurring at the Site, 
as further discussed in Section 4.3. Monitoring wells in which ammonia-N was detected are MW-
3, MW-4, and MW-5. All concentrations of ammonia-N detected in groundwater are greater than 
the nitrate-N Method C CUL of 3.5 mg/L.  
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As stated in Section 4.2.1, phosphate is not considered a hazardous substance by USEPA and 
was analyzed for remedial design purposes rather than for evaluation of risk to human health.  
Therefore a Method C CUL was not developed. 
 
Concentrations of select potential groundwater IHSs, including 1,2-dichloropropane, ammonia, 
arsenic, chloride, iron, phosphate, sulfate, and total nitrate + nitrite, are provided in Figure 4-1. 
 
4.3 SOIL LEACHING TO GROUNDWATER 
 
IHSs present in the soil have the potential to leach to the groundwater in excess of the applicable 
groundwater cleanup levels. Accordingly, this pathway must be evaluated to ensure that any 
remedial programs designed for soils will provide for long-term protection of the groundwater 
(source control). This section evaluates soil data generated during the field investigation and 
compares the data with the IHSs identified in the groundwater, as listed in Section 4.1.2. By 
completing this comparison, it is possible to identify potential soil sources that can be contributing 
to identified groundwater impacts. 
 
4.3.1 Mobility of Inorganic Compounds in Fertilizer 
 
The Site has a history of fertilizer distribution operations being conducted between 1960 and 
1986. During this time period, both liquid and dry fertilizers were managed throughout the Site. As 
a result, there is a potential that both liquid and dry fertilizers could have been released to surface 
soils. 
 
Liquid fertilizers are primarily composed of ammonium salts or liquid ammonia. Once released to 
the soil or groundwater, ammonia is rapidly converted to the ammonium ion by contact with 
water, where it may be immobilized in the soil column by cation exchange effects. Bacteria living 
within the root structure of surface vegetation convert the ammonium cation to nitrate through a 
process called nitrification. Nitrate is the form of nitrogen used by plants to produce proteins, 
which contribute to plant growth. Ammonium ions can be released from the soil column if the 
concentration of ammonium ions exceeds the cation exchange capacity of the soil. Since 
ammonium ions are very soluble, any ammonium ions released to the groundwater will be readily 
dissolved (Foth and Turk, 1972).   
 
Ammonium ions present in the groundwater can also be converted to nitrates by nitrifying 
bacteria when provided with a sufficient supply of oxygen and alkalinity. Nitrates are also 
extremely soluble in the groundwater and have a greater human health risk when drinking water 
with high levels of nitrates is consumed by human receptors. 
 
Dry fertilizers can be composed of ammonium salts or nitrate compounds. The mobility of 
ammonium salts once released to the environment through dry fertilizers is similar to the mobility 
described above for liquid fertilizers. Nitrates present in dry fertilizers do not follow the same 
transport mechanisms. Nitrates are extremely soluble in water and are not readily adsorbed to 
soils. As a result, nitrates that are applied to soils at concentrations in excess of the agronomic 
requirement of plants will readily leach to the groundwater. Bacteria can convert nitrates to 
nitrogen gas under anaerobic environmental conditions using a process known as denitrification. 
Denitrification is a natural process that occurs in anaerobic marsh sediments. Typically, 
groundwater aquifers do not provide the optimum conditions for denitrification to occur. As a 
result, nitrates are not readily degraded in groundwater aquifers. 
 
4.3.2 Nitrogen in Soils 
 
Table 4-5 sums the ammonia, nitrate, and nitrite concentrations as nitrogen at each of the soil 
boring locations where soil samples were collected during the Phase I investigation. Figures 4-2 
through 4-10 provide summaries of these data and show concentration isopleths for total 
nitrogen, ammonia as nitrogen, and nitrate as nitrogen. Figures 4-2 through 4-4 provide 
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concentration isopleths for total nitrogen at depths of 0.5 feet bgs, 4.5 feet bgs, and 7.5 to 9.0 feet 
bgs. Figures 4-5 through 4-7 present concentration isopleths for ammonia as nitrogen at the 
same depths as described above. Finally, Figures 4-8 through 4-10 provide concentration 
isopleths for nitrate as nitrogen at the same depths. 
 
A review of the data presented in these figures identifies five to seven potential shallow soil 
source areas where high nitrogen levels are present. For purposes of this preliminary evaluation, 
a source area is identified as an area where the total nitrogen concentration in soil exceeds 500 
mg/kg. Based on a review of the ammonia and nitrate isopleths, the number of potential source 
areas decreases with depth. Accordingly, the soil data appear to depict an above ground source 
(fertilizer stored on the ground surface in dry or liquid form) that has leached nitrogen compounds 
to the soil.   
 
The major source area appears to be directly east of the Dry Fertilizer Manufacturing Building in 
Area 2.  In addition, two sources appear to be located adjacent to the lagoon, one to the east and 
one to the northwest. Ammonia and nitrate appear to contribute to the nitrogen sources in each of 
these areas. 
 
Generally, the ammonia concentrations do not appear to change significantly with depth. This 
provides an indication of the soil’s ability to retard the migration of ammonia into groundwater. 
Nitrate, however, decreases with depth, which provides evidence of the soil’s inability to restrict 
the mobility of nitrates to the groundwater. As a result, soluble nitrates released from the surface 
soil at levels above the agronomic rates of the vegetation will leach to the groundwater. 
 
The Phase I RI did not require the collection of subsurface soil samples in Area 5. Since the 
Phase I RI data identified relatively high nitrogen concentrations in surface soils, it would be 
appropriate to collect additional subsurface soil samples to determine the vertical extent of the 
nitrogen sources in this area. 
 
In addition, the high soil nitrogen concentrations adjacent to the lagoon could indicate that this is 
also a potential source of nitrogen. Accordingly, samples of the lagoon contents will need to be 
obtained during the Phase II investigation to obtain a better understanding of the nitrogen 
concentrations present in this area. 
 
4.3.3 Iron and Sulfate in Soils 
 
Section 4.2.2 of the Phase I RI Report indicated that iron and sulfates were detected in the 
groundwater at MW-4 and MW-5 at concentrations in excess of the secondary MCLs. As a result, 
the soil data were reviewed to determine potential source areas that could result in elevated iron 
and sulfate concentrations in the groundwater. Table 4-6 provides a summary of the iron and 
sulfate data in Site soils. Figure 4-11 depicts concentration isopleths for sulfate at a depth of 0.5 
feet bgs, and Figure 4-12 depicts concentration isopleths for sulfate at a depth of 4.5 feet bgs. 
Review of Figure 4-11 indicates that the potential source areas for sulfate are consistent with 
source areas identified for nitrogen compounds. This suggests that sulfate is a component of the 
fertilizer blends that were released at the surface. Figure 4-12 illustrates the sulfate 
concentrations decrease significantly with depth, which is a further indication of a surface release 
of fertilizer. A review of the iron data indicates a Site-wide presence of iron in the surface soil at 
concentrations below the natural background concentration of 51,500 mg/kg (See Section 3.5), 
and these concentrations in soil may be contributing to the presence of iron in groundwater. 
 
4.3.4 Arsenic in Soils 
 
Arsenic is naturally occurring in the environment in background soils. The natural background 
concentration for arsenic in soil in the Yakima Basin is 5 mg/kg. A review of the arsenic data for 
the Site indicates that soil arsenic concentrations are less than, or just above, the background 
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level, ranging from 0.65 to 5.69 mg/kg. The arsenic concentrations are below the MTCA Method 
A CUL, which is 20 mg/kg. 
 
Arsenic was also detected in five monitoring wells (MW-1, MW-3, MW-4, MW-6, and MW-7) at 
concentrations exceeding the Method C CUL of 0.000583 mg/L. The highest arsenic 
concentrations in groundwater were observed at monitoring wells MW-3 (0.102 mg/l) and MW-6 
(0.025 mg/l). MW-6 is located adjacent to the Burlington-Northern Railroad right-of-way. Arsenic 
is typically used as a wood preservative, and therefore its presence at higher levels adjacent to a 
railroad may be due to the presence of wooden railroad ties. A review of arsenic concentrations in 
soil in the area surrounding MW-3 does not indicate higher arsenic concentrations when 
compared to the rest of the Site. Therefore, the potential exists for arsenic to be extracted from 
saturated soils as a result of geo-chemical changes in the groundwater. A reducing environment 
in the groundwater could mobilize arsenic. Reducing conditions could exist if denitrification is 
occurring near MW-3. Therefore, the Phase II investigation will need to obtain data to evaluate 
the reducing conditions of the groundwater. Typically, this is accomplished by collecting 
groundwater samples and evaluating the oxidation-reduction potential (ORP) of the groundwater. 
 
4.3.5 1,2-Dichloropropane in Soils 
 
The organic compound 1,2-dichloropropane was detected at MW-4 at a concentration of 0.105 
mg/l in the groundwater. Site soil data was reviewed and indicated that 1,2-dichloropropane was 
not detected in any of the soil samples. The detection limit for 1,2-dichloropropane in soils was as 
low as 0.001 mg/kg. Based upon this review it does not appear the Site soils are a source of the 
1,2-dichloropropane detected at MW-4. 
 
4.4 RECOMMENDATIONS FOR PHASE II 
 
A comparison of the soil and groundwater data to MCTA C CULs as presented in Section 4.2 
indicates the following: 
 

• A TPH-Gx value exceeding Method C CULs 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 and sulfate impacts 
has not been delineated; 

• Nitrogen, iron, and sulfate exceeded MCTA C CULs and secondary MCLs in groundwater 
samples collected downgradient of potential source areas; 

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

• Arsenic concentrations in groundwater exceeded MTCA 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 MTCA 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. 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. 

 
The Phase II RI recommendation developed as a response to these findings is presented in the 
remaining portions of this section. During the Phase II RI, additional soil and groundwater data 
will be collected to fill in data gaps identified during the Phase I RI. Groundwater sampling will 
include vertical profile sampling and installation and sampling of new monitoring wells. Additional 
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soil samples will be collected to provide horizontal and vertical delineation to augment the Phase I 
RI data. In addition, soil samples will be collected during Phase II for SPLP analysis to more 
accurately evaluate the soil leaching to groundwater pathway. Water and sediment sampling will 
be conducted to delineate the lagoon contents. The proposed Phase II sampling activities would 
consist of the following elements: 

 
Groundwater Sampling 

• Installation of a permanent monitoring well 100 to 200 feet downgradient of the southern 
property boundary where nitrogen concentrations are highest. This well will be a shallow 
monitoring well constructed with a ten-foot screened interval; 

• Completion of 20 vertical profile borings within the identified nitrogen plume. The vertical 
profile borings will extend from the water table to the aquitard located approximately 31 
feet bgs. These borings will be located near the highest nitrogen concentrations identified 
in the Phase I soil samples. Groundwater samples will be collected at 10 feet bgs and 20 
feet bgs at each boring location. Groundwater samples will be analyzed for arsenic, 
alkalinity, chloride, dissolved oxygen (DO), nitrogen compounds, phosphate, sulfate, iron, 
pH, and ORP. A Geoprobe will be used to advance the vertical profile borings; 

• Arsenic concentrations identified at MW-1, MW-6, and MW-7 are believed to be 
representative of background conditions and background compound concentrations will 
be established by calculating the 95% upper confidence limit (UCL) of the data; and 

• Installation of a permanent monitoring well in the middle of the nitrogen plume. This well 
will also be a shallow well with a ten-foot screened interval. 

 
Soil Sampling 

• Four soil borings will be advanced ten feet north, south, east, and west of Phase I boring 
A3-SB-002. The purpose of these borings is to delineate the TPH-Gx concentrations 
identified during the Phase I RI. Soil samples will be collected at 0.5 feet bgs, 4.5 feet 
bgs, and 7.5 feet bgs to be consistent with the Phase I RI. Samples will be analyzed for 
TPH-Gx; 

• Ten additional soil borings will be conducted in Area 5 to define the vertical extent of 
nitrogen, phosphate, iron, and sulfate. Soil samples will be collected at 4.5 feet bgs and 
9.0 feet bgs; and 

• Ten soil samples will be selected for SPLP analysis. The soil samples will be biased 
towards samples with the highest nitrogen concentrations. 

 
Sediment and Water Sampling 

• One sample of the lagoon water and one sample of the lagoon sediment will be collected 
to obtain a better understanding of the nitrogen concentrations present in the area. 

 
Proposed Phase II sampling locations can be found on Figure 4-13. The sampling and analytical 
methods described in the approved Phase I RI will be utilized for the Phase II RI.   
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5.0 RE-EVALUATION OF CLEANUP ALTERNATIVES AND TREATABILITY 
 

Section 3 of the RI/FS Work Plan provided a preliminary screening of remedial alternatives based 
upon a review of historical data. The preliminary screening of alternatives was prepared to ensure 
soil and groundwater data collected as part of the RI work would support the development of 
remedial alternatives for evaluation during the feasibility study process. 
 
The following sections re-evaluate the feasibility of remedial action alternatives based upon the 
soil and groundwater data collected during the Phase I RI. Accordingly, this review is intended to 
focus the Phase II RI data collection and treatability studies to ensure the necessary data is 
obtained to facilitate completion of the feasibility study (FS) and implementation of an approved 
remedy. 
 
5.1 RE-EVALUATION OF CLEANUP ACTION ALTERNATIVES 
 
Nutrients have been identified as the primary constituents of concern in the soil and groundwater 
present at the Site. Although other compounds exist in soil and groundwater at levels that may 
represent a risk to human health and the environment, the small size of these source areas would 
suggest that the areas can be eliminated based upon completion of a human health risk 
assessment or the areas can be addressed by limited excavation and off-site disposal. Therefore, 
the focus of the FS process will be to evaluate the best approach to remediate nutrients that are 
present in the soil and groundwater at the Site. 
 
The RI/FS Work Plan identified the following alternatives that could be used to address impacted 
soil and groundwater at the Site: 
 
Soil 
• In-situ Treatment – Phytoremediation and enhanced bioremediation; 
• Ex-situ Biological Treatment – Composting; and 
• Ex-situ Containment – Landfill disposal. 
 
Groundwater 
• In-situ Biological Treatment – Natural Attenuation, Enhanced Biodegradation, 

Phytoremediation, and Agricultural Application; and 
• Ex-situ Treatment – Reverse Osmosis, Ion Exchange, and Carbon Filtration. 
 
Each of these potential remedial alternatives will be evaluated based upon the results of the 
Phase I RI, and may be refined based on the results of the Phase II RI. 
 
5.1.1 Soil Treatment Alternatives 
 
Ex-situ treatment alternatives include composting and landfill disposal. The landfill disposal option 
does not involve treatment prior to off-site disposal. As a result, landfill disposal transfers the 
nutrient containing soil to another location where the potential exists for groundwater to be 
impacted in the future. Since nutrients readily leach to groundwater, landfill disposal is a more 
viable option for a site with soils impacted by heavy metals or polynuclear aromatic hydrocarbons 
(PAHs) that are not readily leached to groundwater.  
 
Ex-situ composting is a form of biological treatment. Generally, composting is used to degrade 
organic matter, and nutrients are added to facilitate the biological activity within the compost pile. 
A source of organic material such as grass clippings or leaves is not readily available at the Site. 
Therefore, these materials would have to be imported from an off-site location, which could 
potentially introduce other constituents of concern to the Site. As a result, composting does not 
appear to be a viable option to treat nutrient-impacted soils. 
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Phytoremediation is a form of in-situ biological treatment. Phytoremediation could be effective in 
this application during the active growing season. The downside of phytoremediation is that its 
effectiveness is limited by the nutrient requirements of the plants utilized. As a result, the time 
frame for cleanup to occur may be longer when compared with other in-situ technologies. 
Phytoremediation may be best used to provide hydraulic control of a nutrient plume (i.e., a barrier 
wall of hybrid poplar trees) and can be used in conjunction with other in-situ biological treatment 
programs such as enhanced bioremediation. 
 
Enhanced bioremediation of soils is the most favorable option to remove nutrients from soils. The 
biological process for ammonia and nitrate treatment includes both aerobic and anaerobic 
treatment processes. Typically, aerobic and anaerobic treatment in soils and groundwater are 
limited by a sufficient carbon source. Carbon is provided in the form of alkalinity in the nitrification 
stage and in the form of organic carbon in the denitrification stage. Therefore, in-situ biological 
enhancements, which add a carbon source, can be very effective in the treatment of ammonia 
and nitrates. 
 
This first step in the biological enhancement program is to convert ammonia to nitrate in an 
aerobic process. Microorganisms, nutrients, alkalinity, and oxygen are required to enhance the 
biological treatment process. The Site has sufficient nutrients to support the microorganisms. 
Usually soils have sufficient microorganisms and alkalinity to drive the process once the bacteria 
are properly acclimated. Therefore, the limiting factors for nitrification will be a sufficient supply of 
oxygen. Oxygen can be supplied through air injection or the addition of an oxygen-releasing 
compound such as calcium peroxide, which releases both oxygen and alkalinity to the 
subsurface. Under the optimum environmental conditions, conversion of ammonia to nitrate can 
be accomplished in a period of days once the microorganisms have acclimated, although contact 
limitations in the soil will reduce the kinetics by one to two orders of magnitude. The acclimation 
period may take a number of weeks. 
 
Once all of the ammonia is converted to nitrate, the denitrification process can be initiated. Under 
anaerobic conditions, nitrate is converted to nitrogen gas, which volatilizes into the atmosphere. 
Anaerobic conditions are established by the addition of a carbon source in the form of a simple 
sugar (glucose or sucrose), which supports the growth of microorganisms. These microorganisms 
deplete the available oxygen and turn the system anaerobic. The denitrification process is also a 
rapid process once the system is acclimated. Denitrification should also occur in a period of days 
once optimum environmental conditions are achieved, but contact limitations in the soils will 
reduce the kinetics. 
 
5.1.2 Groundwater Treatment Alternatives 
 
Ex-situ treatment options consist of extracting impacted groundwater by pumping and treating in 
an above ground system. The technologies considered for above ground treatment systems 
included reverse osmosis, ion exchange, and carbon filtration. Carbon filtration cannot be used to 
effectively treat groundwater for removal of nitrates and ammonia. Ion exchange and reverse 
osmosis can be used to treat impacted groundwater, but each of these treatment processes will 
generate a residual material which would require disposal. As a result, ex-situ treatment systems 
are not the preferred alternative for removing ammonia and nitrates from the groundwater.   
 
Ex-situ biological systems can be used effectively to treat ammonia and nitrate present in the 
groundwater. An ex-situ biological treatment approach is not recommended because the same 
technology can be used in-situ to remediate the Site in a shorter time frame. Agricultural 
application, although a potential beneficial reuse opportunity, could lead to the introduction of 
nitrates to a property where groundwater has not previously been impacted if it is not properly 
managed. 
 
In-situ biological treatment systems can effectively treat ammonia and nitrate present in the 
groundwater in a shorter time frame when compared with other alternatives. In-situ biological 
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treatment will likely consist of a combination of enhanced biodegradation, phytoremediation, and 
natural attenuation. Enhanced biodegradation would be used to control and eliminate the source. 
Phytoremediation can be used to contain the plume primarily through hydraulic control. Finally, 
natural attenuation processes need to be considered when developing a long-term monitoring 
program designed to demonstrate the nutrient plume is stable and shrinking. 
 
5.1.3 Presumptive Remedy Approach 
 
The use of presumptive remedies can reduce the time frame for remedy development and 
implementation by streamlining the FS process. In-situ enhanced biological treatment of impacted 
soil and groundwater is the preferred approach for dealing with the nutrient impacts at the Site. 
This is due to the fact that the subsurface geology has sufficient porosity and permeability to 
facilitate injection of supplemental carbon sources and air into the subsurface. In addition, the in-
situ biological treatment approaches can be implemented and completed in a shorter time frame 
when compared with ex-situ treatment technologies. As a result, it is recommended that the FS 
follow a presumptive remedy approach that focuses on developing the best methodology for in-
situ enhanced biological treatment of nutrient-impacted soil and groundwater. The use of a 
presumptive remedy approach will allow emphasis to be placed on optimizing the biological 
treatment enhancements through bench-scale treatment studies and full-scale pilot studies.  The 
remaining portions of Section 5 discuss the proposed bench-scale treatment program and full-
scale pilot program that will be implemented as part of Phase II RI field work activities. In addition, 
a comprehensive work plan will be prepared to address the proposed bench-scale treatment 
study and full-scale pilot study. 
 
5.2 BENCH-SCALE TREATMENT STUDY 
 
The bench-scale treatment study will be designed to achieve the following data quality objectives: 
 
• Determine if nitrifying and denitrifying bacteria can be cultured from Site soils by providing the 

optimum environmental conditions; 
• Determine the acclimation period necessary to cultivate a population of nitrifying and 

denitrifying bacteria; 
• Determine if the acclimation period can be shortened by the introduction of nitrifying and 

denitrifying bacteria purchased from microbiological supply firms; 
• Determine the optimum carbon source, air requirements, and reaction kinetics for the 

enhanced nitrification biological treatment system; 
• Determine the optimum carbon source and reaction kinetics for the denitrification process;  
• Determine the acclimation period after conversion from a nitrification process to a 

denitrification process;  
• Determine if soil washing can effectively leach nitrates from the soil to the groundwater; 
• Determine process set points such as ORP and DO readings that can be utilized in the field 

to regulate the in-situ treatment process; and 
• Determine the proper carbon dosing requirements to maximize denitrification while 

minimizing the potential for arsenic mobility. 
 
The bench-scale study will be conducted using soil and groundwater samples collected from the 
Site. In addition, multiple carbon sources and multiple bacteria supplements will be evaluated in 
the bench-scale study to determine cost-effective approaches for the biological treatment 
enhancements. 
 
The results of the bench-scale study will be summarized in a technical report. This report will 
contain recommendations for proceeding with a full-scale pilot study to demonstrate that the 
bench-scale technologies can be implemented in the field. The following section provides an 
overview of the proposed pilot study program. 
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5.3 FULL-SCALE PILOT STUDY 
 
The bench-scale study will define the operating parameters for in-situ biological enhancements 
designed to facilitate treatment of ammonia and nitrates. Enhanced biological treatment of 
ammonia and nitrates requires a two-step process. The first step is the nitrification process, which 
converts ammonia to nitrates in an aerobic environment. The second step is the denitrification 
process where nitrates are converted to nitrogen gas in an anaerobic process. Data from the 
bench-scale studies will be utilized to define the operating parameters for both the nitrification and 
denitrification processes that will be employed in the full-scale pilot to ensure that optimal 
conditions are maintained in the subsurface environment to facilitate ammonia and nitrate 
removal. 
 
The full-scale pilot will be conducted using a zone treatment approach. The treatment zone, 
consisting of an 80-foot by 80-foot area, will be established to the west of the lagoon in Area 1, as 
shown on Figure 5-1.   
 
Initially, subsurface soils will be treated to a depth of nine feet bgs. A sodium percarbonate 
solution will be mixed into the soils with bacteria using excavators or a trenching device to initiate 
the nitrification process. Once the ammonia has been converted to nitrates, a simple sugar will be 
added and the soils will be remixed to create anaerobic conditions in the subsurface or nitrates 
will be leached to the groundwater by soil washing techniques. 
 
The groundwater treatment activities will commence once the soil treatment has been completed. 
Injection points will be installed on a 20-foot grid pattern as shown on Figure 5-2. The injection 
points will consist of one-inch diameter stainless well points that will be installed to a depth of 
approximately 30 feet bgs, or just above the identified clay aquitard. A geoprobe will be used to 
install the injection points. 
 
The purpose of the injection points will be to add microorganisms and alkalinity to the 
groundwater. Once the chemical additions have been completed, the injection points will then be 
used for air sparging. Air sparging will facilitate mixing the injected chemicals with the 
groundwater to create homogeneous environmental conditions necessary to promote nitrification.   
 
Three piezometers will be installed in the treatment zone to monitor environmental conditions 
during the full-scale field pilots. The piezometers will be installed at 5-foot, 10-foot, and 15-foot 
distances away from the injection wells, as shown on Figure 5-2. Groundwater samples will be 
collected from the piezometers and analyzed in the field for qualitative parameters such as DO, 
ORP, alkalinity, and pH. The data from the piezometers will be used to modify injection 
methodologies, if necessary.     
 
Once the nitrification process is completed, based upon a review of groundwater ammonia data, 
the full-scale pilot will proceed to the denitrification stage. A simple sugar and microorganisms will 
be added to the injection points to create an anaerobic environment in the groundwater. Air 
sparging will be conducted for a short period of time using nitrogen gas to mix the chemicals with 
the groundwater and deoxygenate the water. Once mixing has been completed, the air sparging 
operation will be discontinued and the groundwater will be allowed to go anaerobic. The 
denitrification step will be allowed to reach completion in order for the nitrates to be converted to 
nitrogen gas.  
 
The results from the full-scale pilot will be used to finalize the conceptual design requirements for 
the in-situ biological enhancements that will be incorporated into the presumptive remedy 
discussion in the FS report. 
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6.0 SUMMARY AND CONCLUSIONS 
 
The following findings and/or conclusions can be drawn from the Phase I RI results discussed in 
the preceding sections of this report: 
 

• Potential IHSs detected in soil that exceeded Method A CULs and/or natural background 
concentrations, or do not have Method A CULs and/or background concentrations, 
include: 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 2-methylnaphthalene, 4,4’-DDE, 
ammonia-N (as nitrogen), 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 detected in groundwater above Method A CULs, or that do not have 
Method A CULs, 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; 

• A TPH-Gx value exceeding Method C CULs 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 and sulfate impacts 
has not been delineated; 

• Nitrogen, iron, and sulfate exceeded MCTA C CULs and secondary MCLs in groundwater 
samples collected downgradient of potential source areas; 

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

• Arsenic concentrations in groundwater exceeded MTCA C CULs, although no 
background concentrations for arsenic have been established for local groundwater;  

• The soil analytical results do not indicate a source of the 1,2-dichloropropane detected in 
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 MTCA 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. Soil samples will be 
selected during Phase II activities for SPLP analysis to further demonstrate that the soil 
leaching to groundwater pathway is protective of human health. 

 
Based on the findings of the Phase I RI, additional soil and groundwater data will be collected to 
fill in identified data gaps. Groundwater sampling will include vertical profile sampling and 
installation and sampling of new monitoring wells. Additional soil samples will be collected to 
provide horizontal and vertical delineation to augment the Phase I RI data. In addition, soil 
samples will be collected during Phase II for SPLP analysis to more accurately evaluate the soil 
leaching to groundwater pathway. Water and sediment sampling will be conducted to delineate 
the lagoon contents. Recommendations for the Phase II activities are as follows: 
 
Groundwater Sampling 

• Installation of a permanent monitoring well 100 to 200 feet downgradient of the southern 
property boundary where nitrogen concentrations are highest; 

• Completion of 20 vertical profile borings within the identified nitrogen plume; 
• Establish background concentrations of arsenic by calculating the 95% upper confidence 

limit (UCL) of the data from MW-1, MW-6, and MW-7; and 
• Installation of a permanent monitoring well in the middle of the nitrogen plume. 
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Soil Sampling 
• Four soil borings will be advanced ten feet north, south, east and west of Phase I boring 

A3-SB-002; 
• Ten additional soil borings will be conducted in Area 5 to define the vertical extent of 

nitrogen, phosphate, iron, and sulfate; and 
• Ten soil samples will be selected for SPLP analysis. 

 
Sediment and Water Sampling 

• One sample of the lagoon water and one sample of the lagoon sediment will be collected 
to obtain a better understanding of the nitrogen concentrations present in the area. 

 
It is recommended that the FS follow a presumptive remedy approach that focuses on developing 
the best methodology for in-situ enhanced biological treatment of nutrient-impacted soil and 
groundwater. The use of a presumptive remedy approach will allow emphasis to be placed on 
optimizing the biological treatment enhancements through bench-scale treatment studies and full-
scale pilot studies. A comprehensive work plan will be prepared to address the proposed bench-
scale treatment study and full-scale pilot study. 
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TABLES



Table 2-1
Constituents Detected in Soil 

Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A1-SB-001-0.5' Ammonia-N 7/7/2003 5 1

Arsenic 7/7/2003 1.57 0.1

Cadmium 7/7/2003 0.41 0.05

Chromium 7/7/2003 7.91 0.5

Copper 7/7/2003 13.2 0.5

Iron 7/7/2003 8750 1

Lead 7/7/2003 6.13 0.5

Manganese 7/7/2003 392 0.5

Nickel 7/7/2003 8.95 0.5

Nitrate-N 7/7/2003 68 10

Phosphate 7/7/2003 5690 10

Zinc 7/7/2003 189 0.5

A1-SB-001-4.5' Ammonia-N 7/7/2003 3 1

Nitrate-N 7/7/2003 55 10

Phosphate 7/7/2003 4630 10

A1-SB-001-9.0' Ammonia-N 7/7/2003 683 1

Nitrate-N 7/7/2003 29 10

Phosphate 7/7/2003 2870 10

A1-SB-002-0.5' Ammonia-N 7/7/2003 400 1

Arsenic 7/7/2003 1.02 0.1

Cadmium 7/7/2003 0.21 0.05

Chromium 7/7/2003 10.7 0.5

Copper 7/7/2003 32.4 0.5

Iron 7/7/2003 6860 1

Lead 7/7/2003 6.87 0.5

Manganese 7/7/2003 485 0.5

Nickel 7/7/2003 9.77 0.5

Nitrate-N 7/7/2003 63 10

Phosphate 7/7/2003 4620 10

Zinc 7/7/2003 153 0.5

A1-SB-002-4.5' Ammonia-N 7/7/2003 968 1

Nitrate-N 7/7/2003 321 10

Phosphate 7/7/2003 4340 10

A1-SB-002-9.0' Ammonia-N 7/7/2003 100 1

Nitrate-N 7/7/2003 162 10

Phosphate 7/7/2003 3620 10

A1-SB-003-0.5' Ammonia-N 7/7/2003 631 1

Arsenic 7/7/2003 1.65 0.1

Cadmium 7/7/2003 0.2 0.05
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A1-SB-003-0.5' Chromium 7/7/2003 2.68 0.5

Copper 7/7/2003 11.7 0.5

Iron 7/7/2003 7170 1

Lead 7/7/2003 7.1 0.5

Manganese 7/7/2003 420 0.5

Nickel 7/7/2003 7.43 0.5

Nitrate-N 7/7/2003 80 10

Phosphate 7/7/2003 4100 10

Zinc 7/7/2003 17.7 0.5

A1-SB-003-4.5' Ammonia-N 7/7/2003 583 1

Nitrate-N 7/7/2003 87 10

Phosphate 7/7/2003 4910 10

A1-SB-003-9.0' Nitrate-N 7/7/2003 47 10

Phosphate 7/7/2003 2250 10

A1-SB-004-0.5' Ammonia-N 7/7/2003 404 1

Arsenic 7/7/2003 2.11 0.1

Cadmium 7/7/2003 0.06 0.05

Chromium 7/7/2003 3.4 0.5

Copper 7/7/2003 9.66 0.5

Iron 7/7/2003 6330 1

Lead 7/7/2003 4.76 0.5

Manganese 7/7/2003 315 0.5

Nickel 7/7/2003 8.29 0.5

Nitrate-N 7/7/2003 310 10

Phosphate 7/7/2003 2590 10

Zinc 7/7/2003 14 0.5

A1-SB-004-4.5' Ammonia-N 7/7/2003 426 1

Nitrate-N 7/7/2003 351 10

Phosphate 7/7/2003 5030 10

Sulfate 7/7/2003 225 100

A1-SB-004-9.0' Ammonia-N 7/7/2003 57 1

Nitrate-N 7/7/2003 59 10

Phosphate 7/7/2003 2410 10

A1-SB-005-0.5' Arsenic 7/10/2003 2.65 0.1

Cadmium 7/10/2003 0.24 0.05

Chromium 7/10/2003 6.07 0.5

Copper 7/10/2003 8.07 0.5

Iron 7/10/2003 5580 1

Lead 7/10/2003 11.5 0.5

Manganese 7/10/2003 343 0.5

Nickel 7/10/2003 6.42 0.5

Nitrate-N 7/10/2003 161 10

Phosphate 7/10/2003 6390 10
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A1-SB-005-0.5' Zinc 7/10/2003 30.3 0.5

A1-SB-005-4.5' Ammonia-N 7/10/2003 735 5

Nitrate-N 7/10/2003 983 10

Nitrite-N 7/10/2003 17 10

Phosphate 7/10/2003 2670 10

Sulfate 7/10/2003 199 100

A1-SB-005-7.5' Ammonia-N 7/10/2003 1630 10

Nitrate-N 7/10/2003 255 10

Phosphate 7/10/2003 8180 10

A1-SB-006-0.5' Ammonia-N 7/10/2003 1110 10

Arsenic 7/10/2003 1.39 0.1

Beryllium 7/10/2003 0.61 0.5

Cadmium 7/10/2003 7.83 0.05

Chromium 7/10/2003 58.3 0.5

Copper 7/10/2003 20.5 0.5

Iron 7/10/2003 9310 1

Lead 7/10/2003 8.97 0.5

Manganese 7/10/2003 343 0.5

Nickel 7/10/2003 15.2 0.5

Nitrate-N 7/10/2003 127 10

Phosphate 7/10/2003 30200 100

Zinc 7/10/2003 1030 0.5

A1-SB-006-0.5'-1 Ammonia-N 7/10/2003 1030 10

Arsenic 7/10/2003 1.29 0.1

Beryllium 7/10/2003 0.57 0.5

Cadmium 7/10/2003 8.52 0.05

Chromium 7/10/2003 48.3 0.5

Copper 7/10/2003 19.8 0.5

Iron 7/10/2003 8770 1

Lead 7/10/2003 10.9 0.5

Manganese 7/10/2003 274 0.5

Mercury 7/10/2003 0.12 0.1

Nickel 7/10/2003 13.7 0.5

Nitrate-N 7/10/2003 127 10

Phosphate 7/10/2003 29300 100

Zinc 7/10/2003 1000 0.5

A1-SB-006-4.5' Ammonia-N 7/10/2003 1520 10

Nitrate-N 7/10/2003 672 10

Phosphate 7/10/2003 6300 10

A1-SB-006-7.5' Ammonia-N 7/10/2003 1460 10

Nitrate-N 7/10/2003 130 10

Phosphate 7/10/2003 5010 10

A1-SB-007-0.5' Arsenic 7/10/2003 5.69 0.1
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A1-SB-007-0.5' Cadmium 7/10/2003 0.12 0.05

Chromium 7/10/2003 2.8 0.5

Copper 7/10/2003 8.4 0.5

Iron 7/10/2003 5630 1

Lead 7/10/2003 11.3 0.5

Manganese 7/10/2003 354 0.5

Nickel 7/10/2003 6.54 0.5

Nitrate-N 7/10/2003 172 10

Phosphate 7/10/2003 3320 10

Zinc 7/10/2003 30.6 0.5

A1-SB-007-4.5' Ammonia-N 7/10/2003 281 5

Nitrate-N 7/10/2003 405 10

Phosphate 7/10/2003 2440 10

Sulfate 7/10/2003 116 100

A1-SB-007-7.5' Ammonia-N 7/10/2003 1200 10

Nitrate-N 7/10/2003 86 10

Phosphate 7/10/2003 3040 10

A1-SB-008-0.5' Ammonia-N 7/10/2003 207 5

Arsenic 7/10/2003 1.62 0.1

Cadmium 7/10/2003 0.14 0.05

Chromium 7/10/2003 3.28 0.5

Copper 7/10/2003 10.1 0.5

Iron 7/10/2003 6230 1

Lead 7/10/2003 6.65 0.5

Manganese 7/10/2003 567 0.5

Nickel 7/10/2003 7.61 0.5

Nitrate-N 7/10/2003 148 10

Phosphate 7/10/2003 4880 10

Zinc 7/10/2003 24.8 0.5

A1-SB-008-4.5' Nitrate-N 7/10/2003 486 10

Phosphate 7/10/2003 2820 10

Sulfate 7/10/2003 114 100

A1-SB-008-7.5' Ammonia-N 7/10/2003 337 5

Nitrate-N 7/10/2003 318 10

Phosphate 7/10/2003 2950 10

Sulfate 7/10/2003 138 100

A2-SB-001-0.5' Ammonia-N 7/8/2003 283 1

Arsenic 7/8/2003 1.3 0.1

Cadmium 7/8/2003 0.08 0.05

Chromium 7/8/2003 3.37 0.5

Copper 7/8/2003 12.7 0.5

Iron 7/8/2003 6870 1

Lead 7/8/2003 7.24 0.5
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A2-SB-001-0.5' Manganese 7/8/2003 568 0.5

Nickel 7/8/2003 9.48 0.5

Nitrate-N 7/8/2003 294 10

Phosphate 7/8/2003 2690 10

Sulfate 7/8/2003 934 100

Zinc 7/8/2003 17.8 0.5

A2-SB-001-4.5' Nitrate-N 7/8/2003 83 10

Phosphate 7/8/2003 2790 10

Sulfate 7/8/2003 224 100

A2-SB-001-9.0' Phosphate 7/8/2003 1910 10

A2-SB-002-0.5' Ammonia-N 7/8/2003 273 1

Arsenic 7/8/2003 1.17 0.1

Chromium 7/8/2003 2.01 0.5

Copper 7/8/2003 5.87 0.5

Iron 7/8/2003 6220 1

Lead 7/8/2003 3.82 0.5

Manganese 7/8/2003 153 0.5

Nickel 7/8/2003 4.93 0.5

Nitrate-N 7/8/2003 214 10

Phosphate 7/8/2003 2450 10

Sulfate 7/8/2003 1640 100

Zinc 7/8/2003 12.6 0.5

A2-SB-002-4.5' Nitrate-N 7/8/2003 47 10

Phosphate 7/8/2003 2470 10

Sulfate 7/8/2003 150 100

A2-SB-002-9.0' Nitrate-N 7/8/2003 12 10

Phosphate 7/8/2003 2360 10

A2-SB-002-9.0'-1 Nitrate-N 7/8/2003 11 10

Phosphate 7/8/2003 2400 10

A2-SB-003-0.5' Ammonia-N 7/7/2003 117 1

Arsenic 7/7/2003 1.69 0.1

Cadmium 7/7/2003 0.06 0.05

Chromium 7/7/2003 3.25 0.5

Copper 7/7/2003 9 0.5

Iron 7/7/2003 6000 1

Lead 7/7/2003 4.26 0.5

Manganese 7/7/2003 318 0.5

Nickel 7/7/2003 7.66 0.5

Nitrate-N 7/7/2003 137 10

Phosphate 7/7/2003 2480 10

Sulfate 7/7/2003 186 100

Zinc 7/7/2003 12.9 0.5

A2-SB-003-4.5' Ammonia-N 7/7/2003 7 1
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A2-SB-003-4.5' Nitrate-N 7/7/2003 59 10

Phosphate 7/7/2003 1810 10

A2-SB-003-9.0' Ammonia-N 7/7/2003 31 1

Nitrate-N 7/7/2003 13 10

Phosphate 7/7/2003 1870 10

A2-SB-004-0.5' Ammonia-N 7/7/2003 5550 10

Arsenic 7/7/2003 2 0.1

Cadmium 7/7/2003 0.92 0.05

Chloride 7/7/2003 534 100

Chromium 7/7/2003 3.82 0.5

Copper 7/7/2003 17.4 0.5

Iron 7/7/2003 7870 1

Lead 7/7/2003 11.7 0.5

Manganese 7/7/2003 465 0.5

Nickel 7/7/2003 8.83 0.5

Nitrate-N 7/7/2003 1530 10

Nitrite-N 7/7/2003 27 10

Phosphate 7/7/2003 5480 10

Sulfate 7/7/2003 2900 100

Zinc 7/7/2003 38.8 0.5

A2-SB-004-4.5' Ammonia-N 7/7/2003 920 1

Nitrate-N 7/7/2003 217 10

Phosphate 7/7/2003 2480 10

Sulfate 7/7/2003 159 100

A2-SB-004-9.0' Ammonia-N 7/7/2003 372 1

Nitrate-N 7/7/2003 139 10

Phosphate 7/7/2003 2750 10

Sulfate 7/7/2003 214 100

A2-SB-005-0.5' Ammonia-N 7/11/2003 100 5

Arsenic 7/11/2003 1.64 0.1

Cadmium 7/11/2003 0.24 0.05

Chromium 7/11/2003 3.98 0.5

Copper 7/11/2003 7.18 0.5

Iron 7/11/2003 6520 1

Lead 7/11/2003 7.32 0.5

Manganese 7/11/2003 257 0.5

Nickel 7/11/2003 5.45 0.5

Nitrate-N 7/11/2003 65 10

Phosphate 7/11/2003 11200 100

Sulfate 7/11/2003 148 100

Zinc 7/11/2003 21.7 0.5

A2-SB-005-4.5' Nitrate-N 7/11/2003 71 10

Phosphate 7/11/2003 3040 10
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A2-SB-005-4.5' Sulfate 7/11/2003 162 100

A2--SB-MW5-0.5' Ammonia-N 7/10/2003 370 5

Arsenic 7/10/2003 1.39 0.1

Cadmium 7/10/2003 0.12 0.05

Chromium 7/10/2003 1.62 0.5

Copper 7/10/2003 6.18 0.5

Iron 7/10/2003 4450 1

Lead 7/10/2003 15.8 0.5

Manganese 7/10/2003 176 0.5

Nickel 7/10/2003 4.27 0.5

Nitrate-N 7/10/2003 202 10

Phosphate 7/10/2003 6420 10

Sulfate 7/10/2003 2990 100

Zinc 7/10/2003 25.8 0.5

A2--SB-MW5-4.5' Ammonia-N 7/10/2003 214 5

Nitrate-N 7/10/2003 1130 10

Phosphate 7/10/2003 2790 10

Sulfate 7/10/2003 442 100

A2--SB-MW5-7.5' Ammonia-N 7/10/2003 218 5

Nitrate-N 7/10/2003 126 10

Phosphate 7/10/2003 2350 10

Sulfate 7/10/2003 207 100

A2-SB-MW6-0.5' Arsenic 7/10/2003 1.39 0.1

Cadmium 7/10/2003 0.15 0.05

Chromium 7/10/2003 2.7 0.5

Copper 7/10/2003 10.9 0.5

Iron 7/10/2003 6690 1

Lead 7/10/2003 9.25 0.5

Manganese 7/10/2003 520 0.5

Nickel 7/10/2003 8.16 0.5

Nitrate-N 7/10/2003 150 10

Phosphate 7/10/2003 3130 10

Sulfate 7/10/2003 2530 100

Zinc 7/10/2003 48.8 0.5

A2-SB-MW6-0.5'-1 Ammonia-N 7/10/2003 6 5

Arsenic 7/10/2003 1.77 0.1

Cadmium 7/10/2003 0.09 0.05

Chromium 7/10/2003 2.83 0.5

Copper 7/10/2003 11.9 0.5

Iron 7/10/2003 6550 1

Lead 7/10/2003 12.7 0.5

Manganese 7/10/2003 311 0.5

Nickel 7/10/2003 6.19 0.5
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A2-SB-MW6-0.5'-1 Nitrate-N 7/10/2003 121 10

Phosphate 7/10/2003 3440 10

Sulfate 7/10/2003 729 100

Zinc 7/10/2003 22.1 0.5

A2-SB-MW6-4.5' Nitrate-N 7/10/2003 44 10

Phosphate 7/10/2003 2750 10

Sulfate 7/10/2003 107 100

A2-SB-MW6-7.5' Phosphate 7/10/2003 2440 10

A3-SB-001-0.5' Ammonia-N 7/8/2003 5 1

Arsenic 7/8/2003 0.84 0.1

Cadmium 7/8/2003 0.12 0.05

Chromium 7/8/2003 2.66 0.5

Copper 7/8/2003 11 0.5

Iron 7/8/2003 5520 1

Lead 7/8/2003 6.19 0.5

Manganese 7/8/2003 489 0.5

Nickel 7/8/2003 9.04 0.5

Nitrate-N 7/8/2003 13 10

Phosphate 7/8/2003 2680 10

Zinc 7/8/2003 14.7 0.5

A3-SB-001-4.5' Ammonia-N 7/8/2003 61 1

Arsenic 7/8/2003 2.66 0.1

Cadmium 7/8/2003 0.08 0.05

Chromium 7/8/2003 2.54 0.5

Copper 7/8/2003 11 0.5

Iron 7/8/2003 7670 1

Lead 7/8/2003 6.34 0.5

Manganese 7/8/2003 447 0.5

Nickel 7/8/2003 6.43 0.5

Nitrate-N 7/8/2003 66 10

Phosphate 7/8/2003 2830 10

Sulfate 7/8/2003 165 100

Zinc 7/8/2003 15.7 0.5

A3-SB-001-9.0' 1,2,4-Trimethylbenzene 7/8/2003 0.03 0.01

Arsenic 7/8/2003 2.78 0.1

Cadmium 7/8/2003 0.06 0.05

Chromium 7/8/2003 2.87 0.5

Copper 7/8/2003 13.1 0.5

Ethylbenzene 7/8/2003 0.01 0.01

Iron 7/8/2003 9140 1

Lead 7/8/2003 4.24 0.5

Manganese 7/8/2003 266 0.5

Naphthalene 7/8/2003 0.03 0.01
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A3-SB-001-9.0' Nickel 7/8/2003 11.1 0.5

p,m-Xylene 7/8/2003 0.03 0.01

Phosphate 7/8/2003 2930 10

Zinc 7/8/2003 18.1 0.5

A3-SB-002-0.5' Arsenic 7/8/2003 1.27 0.1

Cadmium 7/8/2003 0.07 0.05

Chromium 7/8/2003 1.89 0.5

Copper 7/8/2003 7.12 0.5

Iron 7/8/2003 5760 1

Lead 7/8/2003 4.34 0.5

Manganese 7/8/2003 426 0.5

Nickel 7/8/2003 5.85 0.5

Phosphate 7/8/2003 2570 10

Zinc 7/8/2003 12.6 0.5

A3-SB-002-4.5' Arsenic 7/8/2003 2.21 0.1

Cadmium 7/8/2003 0.06 0.05

Chromium 7/8/2003 3.19 0.5

Copper 7/8/2003 10.8 0.5

Iron 7/8/2003 8100 1

Lead 7/8/2003 6.37 0.5

Manganese 7/8/2003 324 0.5

Nickel 7/8/2003 7.48 0.5

Nitrate-N 7/8/2003 13 10

Phosphate 7/8/2003 2580 10

Zinc 7/8/2003 17 0.5

A3-SB-002-7.5' 1,2,4-Trimethylbenzene 7/8/2003 8 2

1,3,5-Trimethylbenzene 7/8/2003 4 2

2-Methylnaphthalene 7/8/2003 1.1 0.4

Arsenic 7/8/2003 4.16 0.1

Cadmium 7/8/2003 0.06 0.05

Chromium 7/8/2003 2.14 0.5

Copper 7/8/2003 10.1 0.5

Iron 7/8/2003 8540 1

Lead 7/8/2003 5.59 0.5

Manganese 7/8/2003 235 0.5

Naphthalene 7/8/2003 3 2

Naphthalene 7/8/2003 1 0.4

Nickel 7/8/2003 6.84 0.5

NWTPH-Gx 7/8/2003 400 100

p,m-Xylene 7/8/2003 6 2

p,m-Xylene 7/8/2003 6 2

Phosphate 7/8/2003 2830 10

Zinc 7/8/2003 17.1 0.5
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A4-SB-001-0.5' Arsenic 7/8/2003 0.78 0.1

Cadmium 7/8/2003 0.05 0.05

Chromium 7/8/2003 1.91 0.5

Copper 7/8/2003 5.29 0.5

Iron 7/8/2003 5570 1

Lead 7/8/2003 3.77 0.5

Manganese 7/8/2003 327 0.5

Nickel 7/8/2003 6.19 0.5

Nitrate-N 7/8/2003 43 10

Phosphate 7/8/2003 2330 10

Sulfate 7/8/2003 126 100

Zinc 7/8/2003 11.4 0.5

A4-SB-001-4.5' Ammonia-N 7/8/2003 3 1

Nitrate-N 7/8/2003 38 10

Phosphate 7/8/2003 2430 10

Sulfate 7/8/2003 109 100

A4-SB-001-9.0' Phosphate 7/8/2003 2220 10

A4-SB-002-0.5' Ammonia-N 7/8/2003 680 1

Arsenic 7/8/2003 0.68 0.1

Chromium 7/8/2003 1.27 0.5

Copper 7/8/2003 4.12 0.5

Iron 7/8/2003 4760 1

Lead 7/8/2003 3.28 0.5

Manganese 7/8/2003 256 0.5

Nickel 7/8/2003 4.17 0.5

Nitrate-N 7/8/2003 124 10

Phosphate 7/8/2003 2710 10

Sulfate 7/8/2003 172 100

Zinc 7/8/2003 9.4 0.5

A4-SB-002-0.5'-1 Ammonia-N 7/8/2003 624 1

Arsenic 7/8/2003 0.77 0.1

Chromium 7/8/2003 1.39 0.5

Copper 7/8/2003 4.18 0.5

Iron 7/8/2003 4720 1

Lead 7/8/2003 3.3 0.5

Manganese 7/8/2003 214 0.5

Nickel 7/8/2003 4.11 0.5

Nitrate-N 7/8/2003 139 10

Phosphate 7/8/2003 2500 10

Sulfate 7/8/2003 187 100

Zinc 7/8/2003 9.38 0.5

A4-SB-002-4.5' Nitrate-N 7/8/2003 28 10

Phosphate 7/8/2003 2250 10
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A4-SB-002-4.5' Sulfate 7/8/2003 117 100

A4-SB-002-9.0' Phosphate 7/8/2003 2310 10

A4-SB-003-0.5' Arsenic 7/8/2003 0.73 0.1

Cadmium 7/8/2003 0.05 0.05

Chromium 7/8/2003 2.2 0.5

Copper 7/8/2003 6.32 0.5

Iron 7/8/2003 5210 1

Lead 7/8/2003 4.48 0.5

Manganese 7/8/2003 366 0.5

Nickel 7/8/2003 5.39 0.5

Nitrate-N 7/8/2003 12 10

Phosphate 7/8/2003 2570 10

Zinc 7/8/2003 11.5 0.5

A4-SB-003-0.5'-1 Arsenic 7/8/2003 0.65 0.1

Cadmium 7/8/2003 0.06 0.05

Chromium 7/8/2003 1.85 0.5

Copper 7/8/2003 4.88 0.5

Iron 7/8/2003 4640 1

Lead 7/8/2003 3.74 0.5

Manganese 7/8/2003 366 0.5

Nickel 7/8/2003 4.97 0.5

Nitrate-N 7/8/2003 12 10

Phosphate 7/8/2003 2460 10

Zinc 7/8/2003 9.99 0.5

A4-SB-003-4.5' Nitrate-N 7/8/2003 14 10

Phosphate 7/8/2003 2710 10

Sulfate 7/8/2003 128 100

A4-SB-003-6.0' NWTPH-Dx Diesel Range 7/8/2003 70 20

A4-SB-003-9.0' 1,2,4-Trimethylbenzene 7/8/2003 0.02 0.01

1,3,5-Trimethylbenzene 7/8/2003 0.02 0.01

Phosphate 7/8/2003 2480 10

A4-SB-004-0.5' Arsenic 7/9/2003 1.04 0.1

Chromium 7/9/2003 2.04 0.5

Copper 7/9/2003 7.95 0.5

Iron 7/9/2003 5290 1

Lead 7/9/2003 4.28 0.5

Manganese 7/9/2003 229 0.5

Nickel 7/9/2003 5.77 0.5

Nitrate-N 7/9/2003 104 10

Phosphate 7/9/2003 2470 10

Sulfate 7/9/2003 153 100

Zinc 7/9/2003 11.7 0.5

A4-SB-004-4.5' Nitrate-N 7/9/2003 33 10
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A4-SB-004-4.5' Phosphate 7/9/2003 2600 10

A4-SB-004-9.0' Nitrate-N 7/9/2003 62 10

Phosphate 7/9/2003 2070 10

Sulfate 7/9/2003 149 100

A4-SB-005-0.5' Ammonia-N 7/8/2003 304 1

Arsenic 7/8/2003 0.86 0.1

Cadmium 7/8/2003 0.06 0.05

Chromium 7/8/2003 2.21 0.5

Copper 7/8/2003 5.99 0.5

Iron 7/8/2003 5000 1

Lead 7/8/2003 4.58 0.5

Manganese 7/8/2003 323 0.5

Nickel 7/8/2003 5.46 0.5

Nitrate-N 7/8/2003 104 10

Phosphate 7/8/2003 2910 10

Sulfate 7/8/2003 125 100

Zinc 7/8/2003 12.4 0.5

A4-SB-005-0.5'-1 Ammonia-N 7/8/2003 328 1

Arsenic 7/8/2003 1.27 0.1

Cadmium 7/8/2003 0.06 0.05

Chromium 7/8/2003 2.97 0.5

Copper 7/8/2003 10.2 0.5

Iron 7/8/2003 6460 1

Lead 7/8/2003 5.55 0.5

Manganese 7/8/2003 452 0.5

Nickel 7/8/2003 7.77 0.5

Nitrate-N 7/8/2003 104 10

Phosphate 7/8/2003 2810 10

Sulfate 7/8/2003 145 100

Zinc 7/8/2003 14.2 0.5

A4-SB-005-4.5' Ammonia-N 7/8/2003 4 1

Nitrate-N 7/8/2003 188 10

Phosphate 7/8/2003 2600 10

Sulfate 7/8/2003 174 100

A4-SB-005-9.0' Nitrate-N 7/8/2003 20 10

Phosphate 7/8/2003 2070 10

A4-SB-006-0.5' Ammonia-N 7/8/2003 326 1

Arsenic 7/8/2003 0.72 0.1

Chromium 7/8/2003 2.02 0.5

Copper 7/8/2003 4.23 0.5

Iron 7/8/2003 4230 1

Lead 7/8/2003 5.55 0.5

Manganese 7/8/2003 250 0.5
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A4-SB-006-0.5' Nickel 7/8/2003 4.34 0.5

Nitrate-N 7/8/2003 203 10

Phosphate 7/8/2003 2430 10

Sulfate 7/8/2003 286 100

Zinc 7/8/2003 12.4 0.5

A5-SS-001-0.5' Ammonia-N 7/8/2003 417 1

Arsenic 7/8/2003 1.63 0.1

Cadmium 7/8/2003 0.08 0.05

Chromium 7/8/2003 2.57 0.5

Copper 7/8/2003 8.78 0.5

Iron 7/8/2003 6100 1

Lead 7/8/2003 3.9 0.5

Manganese 7/8/2003 427 0.5

Nickel 7/8/2003 9.79 0.5

Nitrate-N 7/8/2003 271 10

Phosphate 7/8/2003 2250 10

Sulfate 7/8/2003 3550 100

Zinc 7/8/2003 12.6 0.5

A5-SS-002-0.5' Ammonia-N 7/8/2003 4 1

Arsenic 7/8/2003 1.49 0.1

Cadmium 7/8/2003 0.07 0.05

Chromium 7/8/2003 3.1 0.5

Copper 7/8/2003 9.77 0.5

Iron 7/8/2003 7040 1

Lead 7/8/2003 4.42 0.5

Manganese 7/8/2003 428 0.5

Nickel 7/8/2003 10.6 0.5

Nitrate-N 7/8/2003 74 10

Phosphate 7/8/2003 2430 10

Sulfate 7/8/2003 120 100

Zinc 7/8/2003 14.1 0.5

A5-SS-003-0.5' Ammonia-N 7/8/2003 4 1

Arsenic 7/8/2003 1.93 0.1

Chromium 7/8/2003 2.43 0.5

Copper 7/8/2003 7.42 0.5

Iron 7/8/2003 5130 1

Lead 7/8/2003 4.21 0.5

Manganese 7/8/2003 360 0.5

Nickel 7/8/2003 7.44 0.5

Nitrate-N 7/8/2003 566 10

Phosphate 7/8/2003 1970 10

Sulfate 7/8/2003 288 100

Zinc 7/8/2003 10.9 0.5
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A5-SS-004-0.5' Ammonia-N 7/8/2003 86 1

Arsenic 7/8/2003 1.76 0.1

Cadmium 7/8/2003 0.06 0.05

Chromium 7/8/2003 2.87 0.5

Copper 7/8/2003 10.1 0.5

Iron 7/8/2003 7110 1

Lead 7/8/2003 5.26 0.5

Manganese 7/8/2003 389 0.5

Nickel 7/8/2003 8.22 0.5

Nitrate-N 7/8/2003 234 10

Phosphate 7/8/2003 2710 10

Sulfate 7/8/2003 4640 100

Zinc 7/8/2003 14 0.5

A5-SS-005-0.5' Arsenic 7/8/2003 2.35 0.1

Cadmium 7/8/2003 0.06 0.05

Chromium 7/8/2003 2.53 0.5

Copper 7/8/2003 9.49 0.5

Iron 7/8/2003 5200 1

Lead 7/8/2003 4.76 0.5

Manganese 7/8/2003 457 0.5

Nickel 7/8/2003 9.37 0.5

Nitrate-N 7/8/2003 561 10

Phosphate 7/8/2003 2100 10

Sulfate 7/8/2003 288 100

Zinc 7/8/2003 11.6 0.5

A6-SB-001-0.5' Nitrate-N 7/9/2003 30 10

Phosphate 7/9/2003 2150 10

Sulfate 7/9/2003 103 100

A6-SB-001-4.5' Nitrate-N 7/9/2003 114 10

Phosphate 7/9/2003 1940 10

Sulfate 7/9/2003 314 100

A6-SB-001-7.5' Ammonia-N 7/9/2003 15 1

Nitrate-N 7/9/2003 54 10

Phosphate 7/9/2003 2100 10

Sulfate 7/9/2003 105 100

A6-SB-002-0.5' 4,4'-DDE 7/9/2003 6 0.02

4,4'-DDT 7/9/2003 0.02 0.02

Antimony 7/9/2003 0.53 0.5

Arsenic 7/9/2003 3.61 0.1

Cadmium 7/9/2003 18.4 0.05

Chromium 7/9/2003 64.8 0.5

Copper 7/9/2003 70.3 0.5

Iron 7/9/2003 9040 1
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A6-SB-002-0.5' Lead 7/9/2003 342 0.5

Manganese 7/9/2003 586 0.5

Mercury 7/9/2003 0.48 0.1

Nickel 7/9/2003 88.2 0.5

Silver 7/9/2003 0.92 0.2

Thallium 7/9/2003 0.44 0.2

Zinc 7/9/2003 2520 0.5

A6-SB-002b-0.5' Ammonia-N 7/9/2003 2710 10

Chloride 7/9/2003 733 100

Nitrate-N 7/9/2003 591 10

Nitrite-N 7/9/2003 16 10

Phosphate 7/9/2003 14400 100

Sulfate 7/9/2003 8400 100

A6-SB-002b-0.5'-1 Ammonia-N 7/9/2003 1890 10

Chloride 7/9/2003 435 100

Nitrate-N 7/9/2003 396 10

Phosphate 7/9/2003 11500 100

Sulfate 7/9/2003 3760 100

A6-SB-002b-4.5' Ammonia-N 7/9/2003 972 1

Chloride 7/9/2003 258 100

Nitrate-N 7/9/2003 734 10

Phosphate 7/9/2003 5920 10

Sulfate 7/9/2003 2220 100

A6-SB-002b-9.0' Ammonia-N 7/9/2003 338 5

Nitrate-N 7/9/2003 33 10

Phosphate 7/9/2003 3070 10

Sulfate 7/9/2003 147 100

A6-SB-003-0.5' Ammonia-N 7/9/2003 684 5

Nitrate-N 7/9/2003 53 10

Phosphate 7/9/2003 19600 100

A6-SB-003-0.5'-1 Ammonia-N 7/9/2003 162 5

Nitrate-N 7/9/2003 43 10

Phosphate 7/9/2003 14100 100

A6-SB-003-4.5' Nitrate-N 7/9/2003 42 10

Phosphate 7/9/2003 2200 10

A6-SB-003-7.5' Ammonia-N 7/9/2003 117 5

Nitrate-N 7/9/2003 34 10

Phosphate 7/9/2003 2400 10

A6-SB-004-0.5' Nitrate-N 7/9/2003 28 10

Phosphate 7/9/2003 2370 10

Sulfate 7/9/2003 141 100

A6-SB-004-0.5'-1 Nitrate-N 7/9/2003 23 10

Phosphate 7/9/2003 2640 10
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Sample ID Analyte Date
Analytical Results 

(mg/kg) MDL (mg/kg)

A6-SB-004-0.5'-1 Sulfate 7/9/2003 120 100

A6-SB-004-4.5' Ammonia-N 7/9/2003 120 5

Dinoseb 7/9/2003 0.055 0.014

Nitrate-N 7/9/2003 686 10

Phosphate 7/9/2003 2060 10

Sulfate 7/9/2003 137 100

A6-SB-004-6.0' Ammonia-N 7/9/2003 589 5

Nitrate-N 7/9/2003 95 10

Phosphate 7/9/2003 1840 10

A6-SB-005-0.5' Ammonia-N 7/9/2003 10 5

Phosphate 7/9/2003 2940 10

Sulfate 7/9/2003 162 100

A6-SB-005-4.5' Ammonia-N 7/9/2003 5 5

Dinoseb 7/9/2003 0.027 0.015

Nitrate-N 7/9/2003 96 10

Phosphate 7/9/2003 2160 10

Sulfate 7/9/2003 332 100

A6-SB-005-7.5' Phosphate 7/9/2003 1690 10

Sulfate 7/9/2003 172 100

A6-SS-001-0.5' Arsenic 7/9/2003 1.19 0.1

Cadmium 7/9/2003 0.05 0.05

Chromium 7/9/2003 2.54 0.5

Copper 7/9/2003 8.57 0.5

Iron 7/9/2003 6210 1

Lead 7/9/2003 4.43 0.5

Manganese 7/9/2003 395 0.5

Nickel 7/9/2003 7.48 0.5

Nitrate-N 7/9/2003 22 10

Phosphate 7/9/2003 2340 10

Zinc 7/9/2003 13.4 0.5

A6-SS-002-0.5' Arsenic 7/9/2003 0.99 0.1

Cadmium 7/9/2003 0.05 0.05

Chromium 7/9/2003 2.66 0.5

Copper 7/9/2003 8.97 0.5

Iron 7/9/2003 7270 1

Lead 7/9/2003 5.16 0.5

Manganese 7/9/2003 414 0.5

Nickel 7/9/2003 7.42 0.5

Nitrate-N 7/9/2003 32 10

Phosphate 7/9/2003 2480 10

Sulfate 7/9/2003 171 100

Zinc 7/9/2003 14.1 0.5
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Table 2-2
Constituents Detected in Groundwater 

Sample ID Analyte Date
Analytical Results 

(mg/L) MDL (mg/L)

MW01-072903-0 Arsenic 7/29/2003 0.011 0.001

Chloride 7/29/2003 8 1

Iron 7/29/2003 0.05 0.02

Manganese 7/29/2003 0.059 0.005

Phosphate 7/29/2003 0.3 0.1

Sulfate 7/29/2003 32 1

Total Nitrates + Nitrites 7/29/2003 4 0.1

MW03-072903-0 Ammonia-N 7/29/2003 180 10

Arsenic 7/29/2003 0.102 0.001

Chloride 7/29/2003 13 1

Chlorobenzene 7/29/2003 0.078 0.001

Copper 7/29/2003 0.007 0.005

Manganese 7/29/2003 0.022 0.005

o-Xylene 7/29/2003 0.001 0.001

p,m-Xylene 7/29/2003 0.001 0.001

Phosphate 7/29/2003 85 1

Sulfate 7/29/2003 38 1

Total Nitrates + Nitrites 7/29/2003 55.1 0.1

Zinc 7/29/2003 0.01 0.005

MW04-073003-0 1,2-Dichloropropane 7/30/2003 0.105 0.001

2,4-Dichlorophenol 7/30/2003 0.03 0.01

Ammonia-N 7/30/2003 850 10

Arsenic 7/30/2003 0.007 0.001

Chloride 7/30/2003 112 1

Chlorobenzene 7/30/2003 0.003 0.001

Copper 7/30/2003 0.009 0.005

Iron 7/30/2003 0.73 0.02

Lead 7/30/2003 0.001 0.001

Manganese 7/30/2003 0.364 0.005

Nickel 7/30/2003 0.021 0.005

Phosphate 7/30/2003 0.5 0.1

Sulfate 7/30/2003 307 1

Total Nitrates + Nitrites 7/30/2003 986 0.1

Zinc 7/30/2003 0.006 0.005

MW05-073003-0 Ammonia-N 7/30/2003 320 10

Arsenic 7/30/2003 0.005 0.001

Chloride 7/30/2003 193 1

Copper 7/30/2003 0.005 0.005

Iron 7/30/2003 0.91 0.02
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Sample ID Analyte Date
Analytical Results 

(mg/L) MDL (mg/L)

MW05-073003-0 Manganese 7/30/2003 1.62 0.005

Nickel 7/30/2003 0.013 0.005

Sulfate 7/30/2003 624 1

Total Nitrates + Nitrites 7/30/2003 593 0.1

MW06-073003-0 Arsenic 7/30/2003 0.025 0.001

Chloride 7/30/2003 11 1

Iron 7/30/2003 0.11 0.02

Manganese 7/30/2003 0.057 0.005

Phosphate 7/30/2003 0.4 0.1

Sulfate 7/30/2003 55 1

Total Nitrates + Nitrites 7/30/2003 8.2 0.1

MW07-072903-0 Arsenic 7/29/2003 0.011 0.001

Chloride 7/29/2003 10 1

Iron 7/29/2003 0.11 0.02

Manganese 7/29/2003 0.006 0.005

Phosphate 7/29/2003 0.3 0.1

Sulfate 7/29/2003 47 1

Total Nitrates + Nitrites 7/29/2003 3.6 0.1
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Table 3-1: Well Inventory - Wells Reported Within a One-Mile Radius
Bee-Jay Scales Site

Sunnyside, WA

 Well 
Inventory 

Designator

Distance from 
Site Sunnyside Address Attributes Well Use Screened 

Interval

8
0 - 0.25 mi 

downgradient 340 Homer Street Drilled 1994, 500 ft deep, screened
Community 

Water 305 '- 375'

5 0 - 0.25 mi 1st and Zillah Ave Drilled 1953-54, 453 ft deep
Community 

Water 388' - 450'

4A 0.25 - 0.5 mi 7th and East Custer Ave Drilled 1998, 1700 ft deep
Community 

Water 1359' - 1376'

24R2 0.25 - 0.50 mi 2930 Outlook Road
Modular home front facing road on 

wide strip of property Domestic not available

24R1 0.50 - 0.75 mi 700 West Edison Street Home on right side end of private road Domestic not available

24E1 0.75 - 1.00 mi
 East Woodin Rd and 

Scoon Rd Hilltop Church of God - Well is visible Domestic not available

24K2 0.75 - 1.00 mi 900 Rouse Road New property when drilled Domestic not available

24K1 0.75 - 1.00 mi 1901 Rouse Rd Small plot, Trailer, homeowner Domestic not available

23H1 0.75 - 1.00 mi 806 Dayton Dr 0.5 duplex, small plot, brick unit   Domestic not available

23J3 0.75 - 1.00 mi 350 W Wooden Rd House on South side of Wooden No Information 225' - 245'

23K1 0.75 - 1.00 mi 931 Woodin Rd Small plot, Trailer, homeowner Domestic not available

23P1 >1.00 mi
3405 Outlook Rd- now 

Rougk road?

New multi site trailer homes Rougk 
road address Rougk original owner on 

well property Unconfirmed not available

24L1 >1.00 mi 650 Woodin Rd Split property for family members Domestic not available

24Q1 ---- 1129 Beckner Alley
Not Found:  Ray Rivas 741 Snipes 

Pump Rd N/A not available

23G1 ---- Wooden Rd Mark Drollenger- original owner No Information not available

23G2 ---- No Information R.H. Ray- original owner No Information not available

23J1 ---- No Information L.W. Healy- original owner No Information not available

23H2 ---- No Information Bob Stroh- original owner No Information not available

23J2 ---- Wooden and Vel Belle No such intersection No Information not available
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Table 3-2: Moisture Content Summary
Bee-Jay Scales Site

Sunnyside, WA

Sample ID Moisture Content (%)
A1-SB-001-0.5' 19.3
A1-SB-001-4.5' 24.5
A1-SB-001-9.0' 21.3
A1-SB-002-0.5' 21.8
A1-SB-002-4.5' 30.0
A1-SB-002-9.0' 29.9
A1-SB-003-0.5' 21.1
A1-SB-003-4.5' 22.9
A1-SB-003-9.0' 24.0
A1-SB-004-0.5' 19.4
A1-SB-004-4.5' 26.5
A1-SB-004-9.0' 25.7
A1-SB-005-0.5' 19.2
A1-SB-005-4.5' 21.6
A1-SB-005-7.5' 24.0
A1-SB-006-0.5' 21.1
A1-SB-006-0.5'-1 21.7
A1-SB-006-4.5' 24.0
A1-SB-006-7.5' 25.0
A1-SB-007-0.5' 19.3
A1-SB-007-4.5' 24.9
A1-SB-007-7.5' 24.1
A1-SB-008-0.5' 19.3
A1-SB-008-4.5' 26.4
A1-SB-008-7.5' 20.7

23.1
A2-SB-001-0.5' 18.3
A2-SB-001-4.5' 24.4
A2-SB-001-9.0' 21.1
A2-SB-002-0.5' 10.6
A2-SB-002-4.5' 19.2
A2-SB-002-9.0' 21.6
A2-SB-002-9.0'-1 18.1
A2-SB-003-0.5' 13.5
A2-SB-003-4.5' 21.2
A2-SB-003-9.0' 23.9
A2-SB-004-0.5' 26.8
A2-SB-004-4.5' 19.1
A2-SB-004-9.0' 20.2
A2-SB-005-0.5' 11.3
A2-SB-005-4.5' 25.1
A2--SB-MW5-0.5' 17.4
A2--SB-MW5-4.5' 21.4
A2--SB-MW5-7.5' 25.2
A2-SB-MW6-0.5' 27.7
A2-SB-MW6-0.5'-1 17.8
A2-SB-MW6-4.5' 20.6
A2-SB-MW6-7.5' 22.2

20.3
A3-SB-001-0.5' 17.0
A3-SB-001-4.5' 25.9
A3-SB-001-9.0' 24.5
A3-SB-002-0.5' 24.4
A3-SB-002-4.5' 20.4

AREA 2 AVERAGE

AREA 1 AVERAGE
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Table 3-2: Moisture Content Summary
Bee-Jay Scales Site

Sunnyside, WA

Sample ID Moisture Content (%)
A3-SB-002-7.5' 22.6

22.5
A4-SB-001-0.5' 8.3
A4-SB-001-4.5' 18.9
A4-SB-001-9.0' 24.3
A4-SB-002-0.5' 6.4
A4-SB-002-0.5'-1 7.1
A4-SB-002-4.5' 23.4
A4-SB-002-9.0' 21.8
A4-SB-003-0.5' 11.7
A4-SB-003-0.5'-1 9.3
A4-SB-003-4.5' 22.0
A4-SB-003-6.0' 20.1
A4-SB-003-9.0' 19.3
A4-SB-004-0.5' 13.2
A4-SB-004-4.5' 27.2
A4-SB-004-9.0' 21.3
A4-SB-005-0.5' 10.6
A4-SB-005-0.5'-1 13.6
A4-SB-005-4.5' 24.1
A4-SB-005-9.0' 24.1
A4-SB-006-0.5' 7.5

16.7
A5-SS-001-0.5' 10.5
A5-SS-002-0.5' 10.3
A5-SS-003-0.5' 12.5
A5-SS-004-0.5' 13.4
A5-SS-005-0.5' 17.1

12.8
A6-SB-001-0.5' 7.5
A6-SB-001-4.5' 20.6
A6-SB-001-7.5' 23.4
A6-SB-002-0.5' 14.9
A6-SB-002b-0.5' 11.7
A6-SB-002b-0.5'-1 10.8
A6-SB-002b-4.5' 19.4
A6-SB-002b-9.0' 21.4
A6-SB-003-0.5' 15.1
A6-SB-003-0.5'-1 9.7
A6-SB-003-4.5' 22.7
A6-SB-003-7.5' 23.8
A6-SB-004-0.5' 14.3
A6-SB-004-0.5'-1 14.7
A6-SB-004-4.5' 15.3
A6-SB-004-6.0' 20.5
A6-SB-005-0.5' 9.7
A6-SB-005-4.5' 17.2
A6-SB-005-7.5' 25.4
A6-SS-001-0.5' 12.7
A6-SS-002-0.5' 10.1

16.2
19.2

AREA 6 AVERAGE
SITE AVERAGE

AREA 4 AVERAGE

AREA 5 AVERAGE

AREA 3 AVERAGE
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Table 3-3: Water Content, Porosity and Void Ratio Summary
Bee-Jay Scales Site

Sunnyside, WA

Sample ID Condition Water Content (%) Porosity Estimate (%) Void Ratio Estimate
A1-SB-001-0.5' Disturbed 24.2 43.6 0.77
A1-SB-001-4.5' Undisturbed 23.4 45.3 0.83
A1-SB-001-9.0' Undisturbed 17.6 44.0 0.78
A1-SB-002-0.5' Disturbed 28.8 46.2 0.86
A1-SB-002-4.5' Undisturbed 22.2 43.0 0.75
A1-SB-002-9.0' Undisturbed 27.4 47.8 0.92
A1-SB-003-0.5' Disturbed 21.8 41.0 0.69
A1-SB-003-4.5' Undisturbed 19.6 44.3 0.79
A1-SB-003-9.0' Undisturbed 19.4 44.3 0.80
A1-SB-004-0.5' Disturbed 23.0 43.1 0.76
A1-SB-004-4.5' Undisturbed 27.0 48.7 0.95
A1-SB-004-9.0' Undisturbed 25.3 50.6 1.03
A1-SB-005-0.5' Disturbed 17.1 34.1 0.52
A1-SB-005-4.5' Undisturbed 29.6 49.1 0.96
A1-SB-005-7.5' Undisturbed 24.8 44.1 0.79
A1-SB-006-0.5' Disturbed 26.6 43.6 0.77
A1-SB-006-0.5'-1 Disturbed 26.8 44.9 0.82
A1-SB-006-4.5' Undisturbed 29.4 49.6 0.98
A1-SB-006-7.5' Disturbed 23.6 39.5 0.65
A1-SB-007-0.5' Disturbed 25.7 42.6 0.74
A1-SB-007-4.5' Undisturbed 34.1 51.3 1.05
A1-SB-007-7.5' Undisturbed 26.3 48.8 0.95
A1-SB-008-0.5' Disturbed 15.5 45.5 0.83
A1-SB-008-4.5' Undisturbed 29.2 47.2 0.89
A1-SB-008-7.5' Undisturbed 20.8 38.6 0.63

24.4 44.8 0.82
A2-SB-001-0.5' Disturbed 19.2 38.7 0.63
A2-SB-001-4.5' Undisturbed 18.1 43.0 0.75
A2-SB-001-9.0' Undisturbed 23.9 46.5 0.87
A2-SB-002-0.5' Disturbed 9.7 43.7 0.77
A2-SB-002-4.5' Undisturbed 21.6 41.9 0.72
A2-SB-002-9.0' Undisturbed 23.7 45.7 0.84

19.4 43.3 0.76
A3-SB-002-0.5' Disturbed 26.3 44.1 0.79
A3-SB-002-4.5' Undisturbed 27.3 49.1 0.97
A3-SB-002-7.5' Disturbed 25.2 44.1 0.79

26.3 45.8 0.85
A4-SB-001-0.5' Disturbed 8.8 41.8 0.72
A4-SB-001-9.0' Undisturbed 24.2 46.3 0.86
A4-SB-003-0.5' Disturbed 9.2 39.5 0.65
A4-SB-003-0.5'-1 Disturbed 10.7 38.3 0.62
A4-SB-003-4.5' Undisturbed 29.6 47.1 0.89
A4-SB-003-9.0' Undisturbed 20.7 44.9 0.81

17.2 43.0 0.76
A5-SS-001-0.5' Disturbed 10.4 43.0 0.75
A5-SS-004-0.5' Disturbed 13.3 41.7 0.71

11.9 42.4 0.73
A6-SB-001-4.5' Undisturbed 18.3 48.5 0.94
A6-SB-001-7.5' Undisturbed 22.2 43.3 0.77

20.3 45.9 0.86
22.1 44.4 0.80SITE AVERAGE

AREA 6 AVERAGE

AREA 1 AVERAGE

AREA 2 AVERAGE

AREA 3 AVERAGE

AREA 4 AVERAGE

AREA 5 AVERAGE
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Table 3-4: Grain Size Distribution Summary
Bee-Jay Scales Site

Sunnyside, WA

Sample ID Condition Gravel (%) Coarse Sand (%) Medium Sand (%) Fine Sand (%) Silt-Clay (%)
A1-SB-003-0.5' Disturbed 0.0 0.7 6.9 51.6 40.8
A1-SB-003-4.5' Undisturbed 0.4 0.3 1.7 71.5 26.1
A1-SB-003-9.0' Undisturbed 0.9 8.1 7.8 71.3 11.9
A1-SB-004-0.5' Disturbed 0.7 0.8 3.8 85.6 9.1
A1-SB-004-4.5' Undisturbed 0.2 1.1 6.1 45.7 46.9
A1-SB-004-9.0' Undisturbed 0.0 0.3 1.2 70.1 28.4
A1-SB-006-0.5' Disturbed 5.3 3.1 6.2 68.5 16.9
A1-SB-006-0.5'-1 Disturbed 2.0 2.6 8.6 68.4 18.4
A1-SB-006-4.5' Undisturbed 0.1 2.9 8.6 62.2 26.2
A1-SB-006-7.5' Disturbed 0.3 0.8 1.6 54.2 43.1

1.0 2.1 5.3 64.9 26.8
A2-SB-001-0.5' Disturbed 4.0 2.0 11.5 80.6 1.9
A2-SB-001-4.5' Undisturbed 0.6 0.9 6.1 69.0 23.4
A2-SB-001-9.0' Undisturbed 1.4 1.7 2.8 43.1 51.0
A2-SB-002-0.5' Disturbed 0.0 0.6 0.9 48.0 50.5
A2-SB-002-4.5' Undisturbed 0.1 1.4 6.1 52.8 39.6
A2-SB-002-9.0' Undisturbed 0.3 1.0 1.0 17.0 80.7

1.1 1.3 4.7 51.8 41.2
A3-SB-002-0.5' Disturbed 0.0 0.1 0.6 71.8 27.5
A3-SB-002-4.5' Undisturbed 0.0 0.2 0.7 23.8 75.3
A3-SB-002-7.5' Disturbed 0.0 0.3 0.8 46.4 52.5

0.0 0.2 0.7 47.3 51.8
A4-SB-001-0.5' Disturbed 0.0 0.1 0.8 64.1 35.0
A4-SB-001-9.0' Undisturbed 0.5 2.3 2.5 43.7 51.0
A4-SB-003-0.5' Disturbed 0.0 0.3 1.7 77.6 20.4
A4-SB-003-0.5'-1 Disturbed 0.4 0.2 2.5 77.7 19.2
A4-SB-003-4.5' Undisturbed 0.1 1.1 12.8 42.6 43.4
A4-SB-003-9.0' Undisturbed 0.2 0.6 1.5 62.9 34.8

0.2 0.8 3.6 61.4 34.0
A5-SS-001-0.5' Disturbed 0.0 0.4 2.8 56.4 40.4
A5-SS-004-0.5' Disturbed 0.3 0.6 2.6 72.2 24.3

0.2 0.5 2.7 64.3 32.4
A6-SB-001-4.5' Undisturbed 1.2 2.2 5.7 62.2 28.7
A6-SB-001-7.5' Undisturbed 0.0 0.9 1.4 27.6 70.1

0.6 1.6 3.6 44.9 49.4
0.7 1.3 4.0 58.2 35.8SITE AVERAGE

AREA 6 AVERAGE

AREA 1 AVERAGE

AREA 2 AVERAGE

AREA 3 AVERAGE

AREA 4 AVERAGE

AREA 5 AVERAGE
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Table 4-1
Soil Screen Against MTCA Method A Cleanup Levels* and 

Natural Background Concentrations**

Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A1-SB-001-0.5' Ammonia-N 7/7/2003 5 1 0 Yes

Arsenic 7/7/2003 1.57 0.1 20 5 No

Cadmium 7/7/2003 0.41 0.05 0 1 No

Chromium 7/7/2003 7.91 0.5 0 38 No

Copper 7/7/2003 13.2 0.5 0 27 No

Iron 7/7/2003 8750 1 0 51500 No

Lead 7/7/2003 6.13 0.5 1000 11 No

Manganese 7/7/2003 392 0.5 0 1100 No

Nickel 7/7/2003 8.95 0.5 0 46 No

Nitrate-N 7/7/2003 68 10 0 Yes

Phosphate 7/7/2003 5690 10 0 Yes

Zinc 7/7/2003 189 0.5 0 79 Yes

A1-SB-001-4.5' Ammonia-N 7/7/2003 3 1 0 Yes

Nitrate-N 7/7/2003 55 10 0 Yes

Phosphate 7/7/2003 4630 10 0 Yes

A1-SB-001-9.0' Ammonia-N 7/7/2003 683 1 0 Yes

Nitrate-N 7/7/2003 29 10 0 Yes

Phosphate 7/7/2003 2870 10 0 Yes

A1-SB-002-0.5' Ammonia-N 7/7/2003 400 1 0 Yes

Arsenic 7/7/2003 1.02 0.1 20 5 No

Cadmium 7/7/2003 0.21 0.05 0 1 No

Chromium 7/7/2003 10.7 0.5 0 38 No

Copper 7/7/2003 32.4 0.5 0 27 Yes

Iron 7/7/2003 6860 1 0 51500 No

Lead 7/7/2003 6.87 0.5 1000 11 No

Manganese 7/7/2003 485 0.5 0 1100 No

Nickel 7/7/2003 9.77 0.5 0 46 No

Nitrate-N 7/7/2003 63 10 0 Yes

Phosphate 7/7/2003 4620 10 0 Yes

Zinc 7/7/2003 153 0.5 0 79 Yes

A1-SB-002-4.5' Ammonia-N 7/7/2003 968 1 0 Yes

Nitrate-N 7/7/2003 321 10 0 Yes

Phosphate 7/7/2003 4340 10 0 Yes

A1-SB-002-9.0' Ammonia-N 7/7/2003 100 1 0 Yes

Nitrate-N 7/7/2003 162 10 0 Yes

Phosphate 7/7/2003 3620 10 0 Yes
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A1-SB-003-0.5' Ammonia-N 7/7/2003 631 1 0 Yes

Arsenic 7/7/2003 1.65 0.1 20 5 No

Cadmium 7/7/2003 0.2 0.05 0 1 No

Chromium 7/7/2003 2.68 0.5 0 38 No

Copper 7/7/2003 11.7 0.5 0 27 No

Iron 7/7/2003 7170 1 0 51500 No

Lead 7/7/2003 7.1 0.5 1000 11 No

Manganese 7/7/2003 420 0.5 0 1100 No

Nickel 7/7/2003 7.43 0.5 0 46 No

Nitrate-N 7/7/2003 80 10 0 Yes

Phosphate 7/7/2003 4100 10 0 Yes

Zinc 7/7/2003 17.7 0.5 0 79 No

A1-SB-003-4.5' Ammonia-N 7/7/2003 583 1 0 Yes

Nitrate-N 7/7/2003 87 10 0 Yes

Phosphate 7/7/2003 4910 10 0 Yes

A1-SB-003-9.0' Nitrate-N 7/7/2003 47 10 0 Yes

Phosphate 7/7/2003 2250 10 0 Yes

A1-SB-004-0.5' Ammonia-N 7/7/2003 404 1 0 Yes

Arsenic 7/7/2003 2.11 0.1 20 5 No

Cadmium 7/7/2003 0.06 0.05 0 1 No

Chromium 7/7/2003 3.4 0.5 0 38 No

Copper 7/7/2003 9.66 0.5 0 27 No

Iron 7/7/2003 6330 1 0 51500 No

Lead 7/7/2003 4.76 0.5 1000 11 No

Manganese 7/7/2003 315 0.5 0 1100 No

Nickel 7/7/2003 8.29 0.5 0 46 No

Nitrate-N 7/7/2003 310 10 0 Yes

Phosphate 7/7/2003 2590 10 0 Yes

Zinc 7/7/2003 14 0.5 0 79 No

A1-SB-004-4.5' Ammonia-N 7/7/2003 426 1 0 Yes

Nitrate-N 7/7/2003 351 10 0 Yes

Phosphate 7/7/2003 5030 10 0 Yes

Sulfate 7/7/2003 225 100 0 Yes

A1-SB-004-9.0' Ammonia-N 7/7/2003 57 1 0 Yes

Nitrate-N 7/7/2003 59 10 0 Yes

Phosphate 7/7/2003 2410 10 0 Yes

A1-SB-005-0.5' Arsenic 7/10/2003 2.65 0.1 20 5 No

Cadmium 7/10/2003 0.24 0.05 0 1 No

Chromium 7/10/2003 6.07 0.5 0 38 No

Copper 7/10/2003 8.07 0.5 0 27 No

Iron 7/10/2003 5580 1 0 51500 No
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A1-SB-005-0.5' Lead 7/10/2003 11.5 0.5 1000 11 No

Manganese 7/10/2003 343 0.5 0 1100 No

Nickel 7/10/2003 6.42 0.5 0 46 No

Nitrate-N 7/10/2003 161 10 0 Yes

Phosphate 7/10/2003 6390 10 0 Yes

Zinc 7/10/2003 30.3 0.5 0 79 No

A1-SB-005-4.5' Ammonia-N 7/10/2003 735 5 0 Yes

Nitrate-N 7/10/2003 983 10 0 Yes

Nitrite-N 7/10/2003 17 10 0 Yes

Phosphate 7/10/2003 2670 10 0 Yes

Sulfate 7/10/2003 199 100 0 Yes

A1-SB-005-7.5' Ammonia-N 7/10/2003 1630 10 0 Yes

Nitrate-N 7/10/2003 255 10 0 Yes

Phosphate 7/10/2003 8180 10 0 Yes

A1-SB-006-0.5' Ammonia-N 7/10/2003 1110 10 0 Yes

Arsenic 7/10/2003 1.39 0.1 20 5 No

Beryllium 7/10/2003 0.61 0.5 0 2 No

Cadmium 7/10/2003 7.83 0.05 0 1 Yes

Chromium 7/10/2003 58.3 0.5 0 38 Yes

Copper 7/10/2003 20.5 0.5 0 27 No

Iron 7/10/2003 9310 1 0 51500 No

Lead 7/10/2003 8.97 0.5 1000 11 No

Manganese 7/10/2003 343 0.5 0 1100 No

Nickel 7/10/2003 15.2 0.5 0 46 No

Nitrate-N 7/10/2003 127 10 0 Yes

Phosphate 7/10/2003 30200 100 0 Yes

Zinc 7/10/2003 1030 0.5 0 79 Yes

A1-SB-006-0.5'-1 Ammonia-N 7/10/2003 1030 10 0 Yes

Arsenic 7/10/2003 1.29 0.1 20 5 No

Beryllium 7/10/2003 0.57 0.5 0 2 No

Cadmium 7/10/2003 8.52 0.05 0 1 Yes

Chromium 7/10/2003 48.3 0.5 0 38 Yes

Copper 7/10/2003 19.8 0.5 0 27 No

Iron 7/10/2003 8770 1 0 51500 No

Lead 7/10/2003 10.9 0.5 1000 11 No

Manganese 7/10/2003 274 0.5 0 1100 No

Mercury 7/10/2003 0.12 0.1 2 0.05 No

Nickel 7/10/2003 13.7 0.5 0 46 No

Nitrate-N 7/10/2003 127 10 0 Yes

Phosphate 7/10/2003 29300 100 0 Yes

Zinc 7/10/2003 1000 0.5 0 79 Yes
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A1-SB-006-4.5' Ammonia-N 7/10/2003 1520 10 0 Yes

Nitrate-N 7/10/2003 672 10 0 Yes

Phosphate 7/10/2003 6300 10 0 Yes

A1-SB-006-7.5' Ammonia-N 7/10/2003 1460 10 0 Yes

Nitrate-N 7/10/2003 130 10 0 Yes

Phosphate 7/10/2003 5010 10 0 Yes

A1-SB-007-0.5' Arsenic 7/10/2003 5.69 0.1 20 5 No

Cadmium 7/10/2003 0.12 0.05 0 1 No

Chromium 7/10/2003 2.8 0.5 0 38 No

Copper 7/10/2003 8.4 0.5 0 27 No

Iron 7/10/2003 5630 1 0 51500 No

Lead 7/10/2003 11.3 0.5 1000 11 No

Manganese 7/10/2003 354 0.5 0 1100 No

Nickel 7/10/2003 6.54 0.5 0 46 No

Nitrate-N 7/10/2003 172 10 0 Yes

Phosphate 7/10/2003 3320 10 0 Yes

Zinc 7/10/2003 30.6 0.5 0 79 No

A1-SB-007-4.5' Ammonia-N 7/10/2003 281 5 0 Yes

Nitrate-N 7/10/2003 405 10 0 Yes

Phosphate 7/10/2003 2440 10 0 Yes

Sulfate 7/10/2003 116 100 0 Yes

A1-SB-007-7.5' Ammonia-N 7/10/2003 1200 10 0 Yes

Nitrate-N 7/10/2003 86 10 0 Yes

Phosphate 7/10/2003 3040 10 0 Yes

A1-SB-008-0.5' Ammonia-N 7/10/2003 207 5 0 Yes

Arsenic 7/10/2003 1.62 0.1 20 5 No

Cadmium 7/10/2003 0.14 0.05 0 1 No

Chromium 7/10/2003 3.28 0.5 0 38 No

Copper 7/10/2003 10.1 0.5 0 27 No

Iron 7/10/2003 6230 1 0 51500 No

Lead 7/10/2003 6.65 0.5 1000 11 No

Manganese 7/10/2003 567 0.5 0 1100 No

Nickel 7/10/2003 7.61 0.5 0 46 No

Nitrate-N 7/10/2003 148 10 0 Yes

Phosphate 7/10/2003 4880 10 0 Yes

Zinc 7/10/2003 24.8 0.5 0 79 No

A1-SB-008-4.5' Nitrate-N 7/10/2003 486 10 0 Yes

Phosphate 7/10/2003 2820 10 0 Yes

Sulfate 7/10/2003 114 100 0 Yes

A1-SB-008-7.5' Ammonia-N 7/10/2003 337 5 0 Yes

Nitrate-N 7/10/2003 318 10 0 Yes
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A1-SB-008-7.5' Phosphate 7/10/2003 2950 10 0 Yes

Sulfate 7/10/2003 138 100 0 Yes

A2-SB-001-0.5' Ammonia-N 7/8/2003 283 1 0 Yes

Arsenic 7/8/2003 1.3 0.1 20 5 No

Cadmium 7/8/2003 0.08 0.05 0 1 No

Chromium 7/8/2003 3.37 0.5 0 38 No

Copper 7/8/2003 12.7 0.5 0 27 No

Iron 7/8/2003 6870 1 0 51500 No

Lead 7/8/2003 7.24 0.5 1000 11 No

Manganese 7/8/2003 568 0.5 0 1100 No

Nickel 7/8/2003 9.48 0.5 0 46 No

Nitrate-N 7/8/2003 294 10 0 Yes

Phosphate 7/8/2003 2690 10 0 Yes

Sulfate 7/8/2003 934 100 0 Yes

Zinc 7/8/2003 17.8 0.5 0 79 No

A2-SB-001-4.5' Nitrate-N 7/8/2003 83 10 0 Yes

Phosphate 7/8/2003 2790 10 0 Yes

Sulfate 7/8/2003 224 100 0 Yes

A2-SB-001-9.0' Phosphate 7/8/2003 1910 10 0 Yes

A2-SB-002-0.5' Ammonia-N 7/8/2003 273 1 0 Yes

Arsenic 7/8/2003 1.17 0.1 20 5 No

Chromium 7/8/2003 2.01 0.5 0 38 No

Copper 7/8/2003 5.87 0.5 0 27 No

Iron 7/8/2003 6220 1 0 51500 No

Lead 7/8/2003 3.82 0.5 1000 11 No

Manganese 7/8/2003 153 0.5 0 1100 No

Nickel 7/8/2003 4.93 0.5 0 46 No

Nitrate-N 7/8/2003 214 10 0 Yes

Phosphate 7/8/2003 2450 10 0 Yes

Sulfate 7/8/2003 1640 100 0 Yes

Zinc 7/8/2003 12.6 0.5 0 79 No

A2-SB-002-4.5' Nitrate-N 7/8/2003 47 10 0 Yes

Phosphate 7/8/2003 2470 10 0 Yes

Sulfate 7/8/2003 150 100 0 Yes

A2-SB-002-9.0' Nitrate-N 7/8/2003 12 10 0 Yes

Phosphate 7/8/2003 2360 10 0 Yes

A2-SB-002-9.0'-1 Nitrate-N 7/8/2003 11 10 0 Yes

Phosphate 7/8/2003 2400 10 0 Yes

A2-SB-003-0.5' Ammonia-N 7/7/2003 117 1 0 Yes

Arsenic 7/7/2003 1.69 0.1 20 5 No

Cadmium 7/7/2003 0.06 0.05 0 1 No
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A2-SB-003-0.5' Chromium 7/7/2003 3.25 0.5 0 38 No

Copper 7/7/2003 9 0.5 0 27 No

Iron 7/7/2003 6000 1 0 51500 No

Lead 7/7/2003 4.26 0.5 1000 11 No

Manganese 7/7/2003 318 0.5 0 1100 No

Nickel 7/7/2003 7.66 0.5 0 46 No

Nitrate-N 7/7/2003 137 10 0 Yes

Phosphate 7/7/2003 2480 10 0 Yes

Sulfate 7/7/2003 186 100 0 Yes

Zinc 7/7/2003 12.9 0.5 0 79 No

A2-SB-003-4.5' Ammonia-N 7/7/2003 7 1 0 Yes

Nitrate-N 7/7/2003 59 10 0 Yes

Phosphate 7/7/2003 1810 10 0 Yes

A2-SB-003-9.0' Ammonia-N 7/7/2003 31 1 0 Yes

Nitrate-N 7/7/2003 13 10 0 Yes

Phosphate 7/7/2003 1870 10 0 Yes

A2-SB-004-0.5' Ammonia-N 7/7/2003 5550 10 0 Yes

Arsenic 7/7/2003 2 0.1 20 5 No

Cadmium 7/7/2003 0.92 0.05 0 1 No

Chloride 7/7/2003 534 100 0 Yes

Chromium 7/7/2003 3.82 0.5 0 38 No

Copper 7/7/2003 17.4 0.5 0 27 No

Iron 7/7/2003 7870 1 0 51500 No

Lead 7/7/2003 11.7 0.5 1000 11 No

Manganese 7/7/2003 465 0.5 0 1100 No

Nickel 7/7/2003 8.83 0.5 0 46 No

Nitrate-N 7/7/2003 1530 10 0 Yes

Nitrite-N 7/7/2003 27 10 0 Yes

Phosphate 7/7/2003 5480 10 0 Yes

Sulfate 7/7/2003 2900 100 0 Yes

Zinc 7/7/2003 38.8 0.5 0 79 No

A2-SB-004-4.5' Ammonia-N 7/7/2003 920 1 0 Yes

Nitrate-N 7/7/2003 217 10 0 Yes

Phosphate 7/7/2003 2480 10 0 Yes

Sulfate 7/7/2003 159 100 0 Yes

A2-SB-004-9.0' Ammonia-N 7/7/2003 372 1 0 Yes

Nitrate-N 7/7/2003 139 10 0 Yes

Phosphate 7/7/2003 2750 10 0 Yes

Sulfate 7/7/2003 214 100 0 Yes

A2-SB-005-0.5' Ammonia-N 7/11/2003 100 5 0 Yes

Arsenic 7/11/2003 1.64 0.1 20 5 No
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A2-SB-005-0.5' Cadmium 7/11/2003 0.24 0.05 0 1 No

Chromium 7/11/2003 3.98 0.5 0 38 No

Copper 7/11/2003 7.18 0.5 0 27 No

Iron 7/11/2003 6520 1 0 51500 No

Lead 7/11/2003 7.32 0.5 1000 11 No

Manganese 7/11/2003 257 0.5 0 1100 No

Nickel 7/11/2003 5.45 0.5 0 46 No

Nitrate-N 7/11/2003 65 10 0 Yes

Phosphate 7/11/2003 11200 100 0 Yes

Sulfate 7/11/2003 148 100 0 Yes

Zinc 7/11/2003 21.7 0.5 0 79 No

A2-SB-005-4.5' Nitrate-N 7/11/2003 71 10 0 Yes

Phosphate 7/11/2003 3040 10 0 Yes

Sulfate 7/11/2003 162 100 0 Yes

A2--SB-MW5-0.5' Ammonia-N 7/10/2003 370 5 0 Yes

Arsenic 7/10/2003 1.39 0.1 20 5 No

Cadmium 7/10/2003 0.12 0.05 0 1 No

Chromium 7/10/2003 1.62 0.5 0 38 No

Copper 7/10/2003 6.18 0.5 0 27 No

Iron 7/10/2003 4450 1 0 51500 No

Lead 7/10/2003 15.8 0.5 1000 11 No

Manganese 7/10/2003 176 0.5 0 1100 No

Nickel 7/10/2003 4.27 0.5 0 46 No

Nitrate-N 7/10/2003 202 10 0 Yes

Phosphate 7/10/2003 6420 10 0 Yes

Sulfate 7/10/2003 2990 100 0 Yes

Zinc 7/10/2003 25.8 0.5 0 79 No

A2--SB-MW5-4.5' Ammonia-N 7/10/2003 214 5 0 Yes

Nitrate-N 7/10/2003 1130 10 0 Yes

Phosphate 7/10/2003 2790 10 0 Yes

Sulfate 7/10/2003 442 100 0 Yes

A2--SB-MW5-7.5' Ammonia-N 7/10/2003 218 5 0 Yes

Nitrate-N 7/10/2003 126 10 0 Yes

Phosphate 7/10/2003 2350 10 0 Yes

Sulfate 7/10/2003 207 100 0 Yes

A2-SB-MW6-0.5' Arsenic 7/10/2003 1.39 0.1 20 5 No

Cadmium 7/10/2003 0.15 0.05 0 1 No

Chromium 7/10/2003 2.7 0.5 0 38 No

Copper 7/10/2003 10.9 0.5 0 27 No

Iron 7/10/2003 6690 1 0 51500 No

Lead 7/10/2003 9.25 0.5 1000 11 No
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A2-SB-MW6-0.5' Manganese 7/10/2003 520 0.5 0 1100 No

Nickel 7/10/2003 8.16 0.5 0 46 No

Nitrate-N 7/10/2003 150 10 0 Yes

Phosphate 7/10/2003 3130 10 0 Yes

Sulfate 7/10/2003 2530 100 0 Yes

Zinc 7/10/2003 48.8 0.5 0 79 No

A2-SB-MW6-0.5'-1 Ammonia-N 7/10/2003 6 5 0 Yes

Arsenic 7/10/2003 1.77 0.1 20 5 No

Cadmium 7/10/2003 0.09 0.05 0 1 No

Chromium 7/10/2003 2.83 0.5 0 38 No

Copper 7/10/2003 11.9 0.5 0 27 No

Iron 7/10/2003 6550 1 0 51500 No

Lead 7/10/2003 12.7 0.5 1000 11 No

Manganese 7/10/2003 311 0.5 0 1100 No

Nickel 7/10/2003 6.19 0.5 0 46 No

Nitrate-N 7/10/2003 121 10 0 Yes

Phosphate 7/10/2003 3440 10 0 Yes

Sulfate 7/10/2003 729 100 0 Yes

Zinc 7/10/2003 22.1 0.5 0 79 No

A2-SB-MW6-4.5' Nitrate-N 7/10/2003 44 10 0 Yes

Phosphate 7/10/2003 2750 10 0 Yes

Sulfate 7/10/2003 107 100 0 Yes

A2-SB-MW6-7.5' Phosphate 7/10/2003 2440 10 0 Yes

A3-SB-001-0.5' Ammonia-N 7/8/2003 5 1 0 Yes

Arsenic 7/8/2003 0.84 0.1 20 5 No

Cadmium 7/8/2003 0.12 0.05 0 1 No

Chromium 7/8/2003 2.66 0.5 0 38 No

Copper 7/8/2003 11 0.5 0 27 No

Iron 7/8/2003 5520 1 0 51500 No

Lead 7/8/2003 6.19 0.5 1000 11 No

Manganese 7/8/2003 489 0.5 0 1100 No

Nickel 7/8/2003 9.04 0.5 0 46 No

Nitrate-N 7/8/2003 13 10 0 Yes

Phosphate 7/8/2003 2680 10 0 Yes

Zinc 7/8/2003 14.7 0.5 0 79 No

A3-SB-001-4.5' Ammonia-N 7/8/2003 61 1 0 Yes

Arsenic 7/8/2003 2.66 0.1 20 5 No

Cadmium 7/8/2003 0.08 0.05 0 1 No

Chromium 7/8/2003 2.54 0.5 0 38 No

Copper 7/8/2003 11 0.5 0 27 No

Iron 7/8/2003 7670 1 0 51500 No

Thursday, September 25, 2003 Page 8 of 17Table 4-1



Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A3-SB-001-4.5' Lead 7/8/2003 6.34 0.5 1000 11 No

Manganese 7/8/2003 447 0.5 0 1100 No

Nickel 7/8/2003 6.43 0.5 0 46 No

Nitrate-N 7/8/2003 66 10 0 Yes

Phosphate 7/8/2003 2830 10 0 Yes

Sulfate 7/8/2003 165 100 0 Yes

Zinc 7/8/2003 15.7 0.5 0 79 No

A3-SB-001-9.0' 1,2,4-Trimethylbenzene 7/8/2003 0.03 0.01 0 Yes

Arsenic 7/8/2003 2.78 0.1 20 5 No

Cadmium 7/8/2003 0.06 0.05 0 1 No

Chromium 7/8/2003 2.87 0.5 0 38 No

Copper 7/8/2003 13.1 0.5 0 27 No

Ethylbenzene 7/8/2003 0.01 0.01 6 No

Iron 7/8/2003 9140 1 0 51500 No

Lead 7/8/2003 4.24 0.5 1000 11 No

Manganese 7/8/2003 266 0.5 0 1100 No

Naphthalene 7/8/2003 0.03 0.01 5 No

Nickel 7/8/2003 11.1 0.5 0 46 No

p,m-Xylene 7/8/2003 0.03 0.01 0 Yes

Phosphate 7/8/2003 2930 10 0 Yes

Zinc 7/8/2003 18.1 0.5 0 79 No

A3-SB-002-0.5' Arsenic 7/8/2003 1.27 0.1 20 5 No

Cadmium 7/8/2003 0.07 0.05 0 1 No

Chromium 7/8/2003 1.89 0.5 0 38 No

Copper 7/8/2003 7.12 0.5 0 27 No

Iron 7/8/2003 5760 1 0 51500 No

Lead 7/8/2003 4.34 0.5 1000 11 No

Manganese 7/8/2003 426 0.5 0 1100 No

Nickel 7/8/2003 5.85 0.5 0 46 No

Phosphate 7/8/2003 2570 10 0 Yes

Zinc 7/8/2003 12.6 0.5 0 79 No

A3-SB-002-4.5' Arsenic 7/8/2003 2.21 0.1 20 5 No

Cadmium 7/8/2003 0.06 0.05 0 1 No

Chromium 7/8/2003 3.19 0.5 0 38 No

Copper 7/8/2003 10.8 0.5 0 27 No

Iron 7/8/2003 8100 1 0 51500 No

Lead 7/8/2003 6.37 0.5 1000 11 No

Manganese 7/8/2003 324 0.5 0 1100 No

Nickel 7/8/2003 7.48 0.5 0 46 No

Nitrate-N 7/8/2003 13 10 0 Yes

Phosphate 7/8/2003 2580 10 0 Yes
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A3-SB-002-4.5' Zinc 7/8/2003 17 0.5 0 79 No

A3-SB-002-7.5' 1,2,4-Trimethylbenzene 7/8/2003 8 2 0 Yes

1,3,5-Trimethylbenzene 7/8/2003 4 2 0 Yes

2-Methylnaphthalene 7/8/2003 1.1 0.4 0 Yes

Arsenic 7/8/2003 4.16 0.1 20 5 No

Cadmium 7/8/2003 0.06 0.05 0 1 No

Chromium 7/8/2003 2.14 0.5 0 38 No

Copper 7/8/2003 10.1 0.5 0 27 No

Iron 7/8/2003 8540 1 0 51500 No

Lead 7/8/2003 5.59 0.5 1000 11 No

Manganese 7/8/2003 235 0.5 0 1100 No

Naphthalene 7/8/2003 3 2 5 No

Naphthalene 7/8/2003 1 0.4 5 No

Nickel 7/8/2003 6.84 0.5 0 46 No

NWTPH-Gx 7/8/2003 400 100 100 Yes

p,m-Xylene 7/8/2003 6 2 0 Yes

p,m-Xylene 7/8/2003 6 2 0 Yes

Phosphate 7/8/2003 2830 10 0 Yes

Zinc 7/8/2003 17.1 0.5 0 79 No

A4-SB-001-0.5' Arsenic 7/8/2003 0.78 0.1 20 5 No

Cadmium 7/8/2003 0.05 0.05 0 1 No

Chromium 7/8/2003 1.91 0.5 0 38 No

Copper 7/8/2003 5.29 0.5 0 27 No

Iron 7/8/2003 5570 1 0 51500 No

Lead 7/8/2003 3.77 0.5 1000 11 No

Manganese 7/8/2003 327 0.5 0 1100 No

Nickel 7/8/2003 6.19 0.5 0 46 No

Nitrate-N 7/8/2003 43 10 0 Yes

Phosphate 7/8/2003 2330 10 0 Yes

Sulfate 7/8/2003 126 100 0 Yes

Zinc 7/8/2003 11.4 0.5 0 79 No

A4-SB-001-4.5' Ammonia-N 7/8/2003 3 1 0 Yes

Nitrate-N 7/8/2003 38 10 0 Yes

Phosphate 7/8/2003 2430 10 0 Yes

Sulfate 7/8/2003 109 100 0 Yes

A4-SB-001-9.0' Phosphate 7/8/2003 2220 10 0 Yes

A4-SB-002-0.5' Ammonia-N 7/8/2003 680 1 0 Yes

Arsenic 7/8/2003 0.68 0.1 20 5 No

Chromium 7/8/2003 1.27 0.5 0 38 No

Copper 7/8/2003 4.12 0.5 0 27 No

Iron 7/8/2003 4760 1 0 51500 No
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A4-SB-002-0.5' Lead 7/8/2003 3.28 0.5 1000 11 No

Manganese 7/8/2003 256 0.5 0 1100 No

Nickel 7/8/2003 4.17 0.5 0 46 No

Nitrate-N 7/8/2003 124 10 0 Yes

Phosphate 7/8/2003 2710 10 0 Yes

Sulfate 7/8/2003 172 100 0 Yes

Zinc 7/8/2003 9.4 0.5 0 79 No

A4-SB-002-0.5'-1 Ammonia-N 7/8/2003 624 1 0 Yes

Arsenic 7/8/2003 0.77 0.1 20 5 No

Chromium 7/8/2003 1.39 0.5 0 38 No

Copper 7/8/2003 4.18 0.5 0 27 No

Iron 7/8/2003 4720 1 0 51500 No

Lead 7/8/2003 3.3 0.5 1000 11 No

Manganese 7/8/2003 214 0.5 0 1100 No

Nickel 7/8/2003 4.11 0.5 0 46 No

Nitrate-N 7/8/2003 139 10 0 Yes

Phosphate 7/8/2003 2500 10 0 Yes

Sulfate 7/8/2003 187 100 0 Yes

Zinc 7/8/2003 9.38 0.5 0 79 No

A4-SB-002-4.5' Nitrate-N 7/8/2003 28 10 0 Yes

Phosphate 7/8/2003 2250 10 0 Yes

Sulfate 7/8/2003 117 100 0 Yes

A4-SB-002-9.0' Phosphate 7/8/2003 2310 10 0 Yes

A4-SB-003-0.5' Arsenic 7/8/2003 0.73 0.1 20 5 No

Cadmium 7/8/2003 0.05 0.05 0 1 No

Chromium 7/8/2003 2.2 0.5 0 38 No

Copper 7/8/2003 6.32 0.5 0 27 No

Iron 7/8/2003 5210 1 0 51500 No

Lead 7/8/2003 4.48 0.5 1000 11 No

Manganese 7/8/2003 366 0.5 0 1100 No

Nickel 7/8/2003 5.39 0.5 0 46 No

Nitrate-N 7/8/2003 12 10 0 Yes

Phosphate 7/8/2003 2570 10 0 Yes

Zinc 7/8/2003 11.5 0.5 0 79 No

A4-SB-003-0.5'-1 Arsenic 7/8/2003 0.65 0.1 20 5 No

Cadmium 7/8/2003 0.06 0.05 0 1 No

Chromium 7/8/2003 1.85 0.5 0 38 No

Copper 7/8/2003 4.88 0.5 0 27 No

Iron 7/8/2003 4640 1 0 51500 No

Lead 7/8/2003 3.74 0.5 1000 11 No

Manganese 7/8/2003 366 0.5 0 1100 No
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A4-SB-003-0.5'-1 Nickel 7/8/2003 4.97 0.5 0 46 No

Nitrate-N 7/8/2003 12 10 0 Yes

Phosphate 7/8/2003 2460 10 0 Yes

Zinc 7/8/2003 9.99 0.5 0 79 No

A4-SB-003-4.5' Nitrate-N 7/8/2003 14 10 0 Yes

Phosphate 7/8/2003 2710 10 0 Yes

Sulfate 7/8/2003 128 100 0 Yes

A4-SB-003-6.0' NWTPH-Dx Diesel Range 7/8/2003 70 20 2000 No

A4-SB-003-9.0' 1,2,4-Trimethylbenzene 7/8/2003 0.02 0.01 0 Yes

1,3,5-Trimethylbenzene 7/8/2003 0.02 0.01 0 Yes

Phosphate 7/8/2003 2480 10 0 Yes

A4-SB-004-0.5' Arsenic 7/9/2003 1.04 0.1 20 5 No

Chromium 7/9/2003 2.04 0.5 0 38 No

Copper 7/9/2003 7.95 0.5 0 27 No

Iron 7/9/2003 5290 1 0 51500 No

Lead 7/9/2003 4.28 0.5 1000 11 No

Manganese 7/9/2003 229 0.5 0 1100 No

Nickel 7/9/2003 5.77 0.5 0 46 No

Nitrate-N 7/9/2003 104 10 0 Yes

Phosphate 7/9/2003 2470 10 0 Yes

Sulfate 7/9/2003 153 100 0 Yes

Zinc 7/9/2003 11.7 0.5 0 79 No

A4-SB-004-4.5' Nitrate-N 7/9/2003 33 10 0 Yes

Phosphate 7/9/2003 2600 10 0 Yes

A4-SB-004-9.0' Nitrate-N 7/9/2003 62 10 0 Yes

Phosphate 7/9/2003 2070 10 0 Yes

Sulfate 7/9/2003 149 100 0 Yes

A4-SB-005-0.5' Ammonia-N 7/8/2003 304 1 0 Yes

Arsenic 7/8/2003 0.86 0.1 20 5 No

Cadmium 7/8/2003 0.06 0.05 0 1 No

Chromium 7/8/2003 2.21 0.5 0 38 No

Copper 7/8/2003 5.99 0.5 0 27 No

Iron 7/8/2003 5000 1 0 51500 No

Lead 7/8/2003 4.58 0.5 1000 11 No

Manganese 7/8/2003 323 0.5 0 1100 No

Nickel 7/8/2003 5.46 0.5 0 46 No

Nitrate-N 7/8/2003 104 10 0 Yes

Phosphate 7/8/2003 2910 10 0 Yes

Sulfate 7/8/2003 125 100 0 Yes

Zinc 7/8/2003 12.4 0.5 0 79 No

A4-SB-005-0.5'-1 Ammonia-N 7/8/2003 328 1 0 Yes
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A4-SB-005-0.5'-1 Arsenic 7/8/2003 1.27 0.1 20 5 No

Cadmium 7/8/2003 0.06 0.05 0 1 No

Chromium 7/8/2003 2.97 0.5 0 38 No

Copper 7/8/2003 10.2 0.5 0 27 No

Iron 7/8/2003 6460 1 0 51500 No

Lead 7/8/2003 5.55 0.5 1000 11 No

Manganese 7/8/2003 452 0.5 0 1100 No

Nickel 7/8/2003 7.77 0.5 0 46 No

Nitrate-N 7/8/2003 104 10 0 Yes

Phosphate 7/8/2003 2810 10 0 Yes

Sulfate 7/8/2003 145 100 0 Yes

Zinc 7/8/2003 14.2 0.5 0 79 No

A4-SB-005-4.5' Ammonia-N 7/8/2003 4 1 0 Yes

Nitrate-N 7/8/2003 188 10 0 Yes

Phosphate 7/8/2003 2600 10 0 Yes

Sulfate 7/8/2003 174 100 0 Yes

A4-SB-005-9.0' Nitrate-N 7/8/2003 20 10 0 Yes

Phosphate 7/8/2003 2070 10 0 Yes

A4-SB-006-0.5' Ammonia-N 7/8/2003 326 1 0 Yes

Arsenic 7/8/2003 0.72 0.1 20 5 No

Chromium 7/8/2003 2.02 0.5 0 38 No

Copper 7/8/2003 4.23 0.5 0 27 No

Iron 7/8/2003 4230 1 0 51500 No

Lead 7/8/2003 5.55 0.5 1000 11 No

Manganese 7/8/2003 250 0.5 0 1100 No

Nickel 7/8/2003 4.34 0.5 0 46 No

Nitrate-N 7/8/2003 203 10 0 Yes

Phosphate 7/8/2003 2430 10 0 Yes

Sulfate 7/8/2003 286 100 0 Yes

Zinc 7/8/2003 12.4 0.5 0 79 No

A5-SS-001-0.5' Ammonia-N 7/8/2003 417 1 0 Yes

Arsenic 7/8/2003 1.63 0.1 20 5 No

Cadmium 7/8/2003 0.08 0.05 0 1 No

Chromium 7/8/2003 2.57 0.5 0 38 No

Copper 7/8/2003 8.78 0.5 0 27 No

Iron 7/8/2003 6100 1 0 51500 No

Lead 7/8/2003 3.9 0.5 1000 11 No

Manganese 7/8/2003 427 0.5 0 1100 No

Nickel 7/8/2003 9.79 0.5 0 46 No

Nitrate-N 7/8/2003 271 10 0 Yes

Phosphate 7/8/2003 2250 10 0 Yes
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A5-SS-001-0.5' Sulfate 7/8/2003 3550 100 0 Yes

Zinc 7/8/2003 12.6 0.5 0 79 No

A5-SS-002-0.5' Ammonia-N 7/8/2003 4 1 0 Yes

Arsenic 7/8/2003 1.49 0.1 20 5 No

Cadmium 7/8/2003 0.07 0.05 0 1 No

Chromium 7/8/2003 3.1 0.5 0 38 No

Copper 7/8/2003 9.77 0.5 0 27 No

Iron 7/8/2003 7040 1 0 51500 No

Lead 7/8/2003 4.42 0.5 1000 11 No

Manganese 7/8/2003 428 0.5 0 1100 No

Nickel 7/8/2003 10.6 0.5 0 46 No

Nitrate-N 7/8/2003 74 10 0 Yes

Phosphate 7/8/2003 2430 10 0 Yes

Sulfate 7/8/2003 120 100 0 Yes

Zinc 7/8/2003 14.1 0.5 0 79 No

A5-SS-003-0.5' Ammonia-N 7/8/2003 4 1 0 Yes

Arsenic 7/8/2003 1.93 0.1 20 5 No

Chromium 7/8/2003 2.43 0.5 0 38 No

Copper 7/8/2003 7.42 0.5 0 27 No

Iron 7/8/2003 5130 1 0 51500 No

Lead 7/8/2003 4.21 0.5 1000 11 No

Manganese 7/8/2003 360 0.5 0 1100 No

Nickel 7/8/2003 7.44 0.5 0 46 No

Nitrate-N 7/8/2003 566 10 0 Yes

Phosphate 7/8/2003 1970 10 0 Yes

Sulfate 7/8/2003 288 100 0 Yes

Zinc 7/8/2003 10.9 0.5 0 79 No

A5-SS-004-0.5' Ammonia-N 7/8/2003 86 1 0 Yes

Arsenic 7/8/2003 1.76 0.1 20 5 No

Cadmium 7/8/2003 0.06 0.05 0 1 No

Chromium 7/8/2003 2.87 0.5 0 38 No

Copper 7/8/2003 10.1 0.5 0 27 No

Iron 7/8/2003 7110 1 0 51500 No

Lead 7/8/2003 5.26 0.5 1000 11 No

Manganese 7/8/2003 389 0.5 0 1100 No

Nickel 7/8/2003 8.22 0.5 0 46 No

Nitrate-N 7/8/2003 234 10 0 Yes

Phosphate 7/8/2003 2710 10 0 Yes

Sulfate 7/8/2003 4640 100 0 Yes

Zinc 7/8/2003 14 0.5 0 79 No

A5-SS-005-0.5' Arsenic 7/8/2003 2.35 0.1 20 5 No
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A5-SS-005-0.5' Cadmium 7/8/2003 0.06 0.05 0 1 No

Chromium 7/8/2003 2.53 0.5 0 38 No

Copper 7/8/2003 9.49 0.5 0 27 No

Iron 7/8/2003 5200 1 0 51500 No

Lead 7/8/2003 4.76 0.5 1000 11 No

Manganese 7/8/2003 457 0.5 0 1100 No

Nickel 7/8/2003 9.37 0.5 0 46 No

Nitrate-N 7/8/2003 561 10 0 Yes

Phosphate 7/8/2003 2100 10 0 Yes

Sulfate 7/8/2003 288 100 0 Yes

Zinc 7/8/2003 11.6 0.5 0 79 No

A6-SB-001-0.5' Nitrate-N 7/9/2003 30 10 0 Yes

Phosphate 7/9/2003 2150 10 0 Yes

Sulfate 7/9/2003 103 100 0 Yes

A6-SB-001-4.5' Nitrate-N 7/9/2003 114 10 0 Yes

Phosphate 7/9/2003 1940 10 0 Yes

Sulfate 7/9/2003 314 100 0 Yes

A6-SB-001-7.5' Ammonia-N 7/9/2003 15 1 0 Yes

Nitrate-N 7/9/2003 54 10 0 Yes

Phosphate 7/9/2003 2100 10 0 Yes

Sulfate 7/9/2003 105 100 0 Yes

A6-SB-002-0.5' 4,4'-DDE 7/9/2003 6 0.02 0 Yes

4,4'-DDT 7/9/2003 0.02 0.02 4 No

Antimony 7/9/2003 0.53 0.5 0 Yes

Arsenic 7/9/2003 3.61 0.1 20 5 No

Cadmium 7/9/2003 18.4 0.05 0 1 Yes

Chromium 7/9/2003 64.8 0.5 0 38 Yes

Copper 7/9/2003 70.3 0.5 0 27 Yes

Iron 7/9/2003 9040 1 0 51500 No

Lead 7/9/2003 342 0.5 1000 11 No

Manganese 7/9/2003 586 0.5 0 1100 No

Mercury 7/9/2003 0.48 0.1 2 0.05 No

Nickel 7/9/2003 88.2 0.5 0 46 Yes

Silver 7/9/2003 0.92 0.2 0 Yes

Thallium 7/9/2003 0.44 0.2 0 Yes

Zinc 7/9/2003 2520 0.5 0 79 Yes

A6-SB-002b-0.5' Ammonia-N 7/9/2003 2710 10 0 Yes

Chloride 7/9/2003 733 100 0 Yes

Nitrate-N 7/9/2003 591 10 0 Yes

Nitrite-N 7/9/2003 16 10 0 Yes

Phosphate 7/9/2003 14400 100 0 Yes
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A6-SB-002b-0.5' Sulfate 7/9/2003 8400 100 0 Yes

A6-SB-002b-0.5'-1 Ammonia-N 7/9/2003 1890 10 0 Yes

Chloride 7/9/2003 435 100 0 Yes

Nitrate-N 7/9/2003 396 10 0 Yes

Phosphate 7/9/2003 11500 100 0 Yes

Sulfate 7/9/2003 3760 100 0 Yes

A6-SB-002b-4.5' Ammonia-N 7/9/2003 972 1 0 Yes

Chloride 7/9/2003 258 100 0 Yes

Nitrate-N 7/9/2003 734 10 0 Yes

Phosphate 7/9/2003 5920 10 0 Yes

Sulfate 7/9/2003 2220 100 0 Yes

A6-SB-002b-9.0' Ammonia-N 7/9/2003 338 5 0 Yes

Nitrate-N 7/9/2003 33 10 0 Yes

Phosphate 7/9/2003 3070 10 0 Yes

Sulfate 7/9/2003 147 100 0 Yes

A6-SB-003-0.5' Ammonia-N 7/9/2003 684 5 0 Yes

Nitrate-N 7/9/2003 53 10 0 Yes

Phosphate 7/9/2003 19600 100 0 Yes

A6-SB-003-0.5'-1 Ammonia-N 7/9/2003 162 5 0 Yes

Nitrate-N 7/9/2003 43 10 0 Yes

Phosphate 7/9/2003 14100 100 0 Yes

A6-SB-003-4.5' Nitrate-N 7/9/2003 42 10 0 Yes

Phosphate 7/9/2003 2200 10 0 Yes

A6-SB-003-7.5' Ammonia-N 7/9/2003 117 5 0 Yes

Nitrate-N 7/9/2003 34 10 0 Yes

Phosphate 7/9/2003 2400 10 0 Yes

A6-SB-004-0.5' Nitrate-N 7/9/2003 28 10 0 Yes

Phosphate 7/9/2003 2370 10 0 Yes

Sulfate 7/9/2003 141 100 0 Yes

A6-SB-004-0.5'-1 Nitrate-N 7/9/2003 23 10 0 Yes

Phosphate 7/9/2003 2640 10 0 Yes

Sulfate 7/9/2003 120 100 0 Yes

A6-SB-004-4.5' Ammonia-N 7/9/2003 120 5 0 Yes

Dinoseb 7/9/2003 0.055 0.014 0 Yes

Nitrate-N 7/9/2003 686 10 0 Yes

Phosphate 7/9/2003 2060 10 0 Yes

Sulfate 7/9/2003 137 100 0 Yes

A6-SB-004-6.0' Ammonia-N 7/9/2003 589 5 0 Yes

Nitrate-N 7/9/2003 95 10 0 Yes

Phosphate 7/9/2003 1840 10 0 Yes

A6-SB-005-0.5' Ammonia-N 7/9/2003 10 5 0 Yes
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Sample ID Analyte Date

Analytical 
Results 
(mg/kg)

MDL 
(mg/kg)

MTCA 
Method A 

CUL
(mg/kg)

Natural 
Background 

(mg/kg)

Further 
Evaluation 
Necessary?

A6-SB-005-0.5' Phosphate 7/9/2003 2940 10 0 Yes

Sulfate 7/9/2003 162 100 0 Yes

A6-SB-005-4.5' Ammonia-N 7/9/2003 5 5 0 Yes

Dinoseb 7/9/2003 0.027 0.015 0 Yes

Nitrate-N 7/9/2003 96 10 0 Yes

Phosphate 7/9/2003 2160 10 0 Yes

Sulfate 7/9/2003 332 100 0 Yes

A6-SB-005-7.5' Phosphate 7/9/2003 1690 10 0 Yes

Sulfate 7/9/2003 172 100 0 Yes

A6-SS-001-0.5' Arsenic 7/9/2003 1.19 0.1 20 5 No

Cadmium 7/9/2003 0.05 0.05 0 1 No

Chromium 7/9/2003 2.54 0.5 0 38 No

Copper 7/9/2003 8.57 0.5 0 27 No

Iron 7/9/2003 6210 1 0 51500 No

Lead 7/9/2003 4.43 0.5 1000 11 No

Manganese 7/9/2003 395 0.5 0 1100 No

Nickel 7/9/2003 7.48 0.5 0 46 No

Nitrate-N 7/9/2003 22 10 0 Yes

Phosphate 7/9/2003 2340 10 0 Yes

Zinc 7/9/2003 13.4 0.5 0 79 No

A6-SS-002-0.5' Arsenic 7/9/2003 0.99 0.1 20 5 No

Cadmium 7/9/2003 0.05 0.05 0 1 No

Chromium 7/9/2003 2.66 0.5 0 38 No

Copper 7/9/2003 8.97 0.5 0 27 No

Iron 7/9/2003 7270 1 0 51500 No

Lead 7/9/2003 5.16 0.5 1000 11 No

Manganese 7/9/2003 414 0.5 0 1100 No

Nickel 7/9/2003 7.42 0.5 0 46 No

Nitrate-N 7/9/2003 32 10 0 Yes

Phosphate 7/9/2003 2480 10 0 Yes

Sulfate 7/9/2003 171 100 0 Yes

Zinc 7/9/2003 14.1 0.5 0 79 No

Notes:
*MTCA Method A Cleanup Levels from Cleanup and Risk Calculation (CLARC) Workbook version 3.1.
**Natural background concentrations documented in "Natural Background Soil Metals Concentrations in Washington State" 
(October 1994) for Yakima Basin.

Thursday, September 25, 2003 Page 17 of 17Table 4-1



Table 4-2
Groundwater Screen Against MTCA Method A Cleanup Levels*

Sample ID Analyte Date

Analytical 
Results 
(mg/L)

MDL 
(mg/L)

MTCA 
Method A CUL

(mg/L)

Further 
Evaluation 
Necessary?

MW01-072903-0 Arsenic 7/29/2003 0.011 0.001 0.005 Yes

Chloride 7/29/2003 8 1 0 Yes

Iron 7/29/2003 0.05 0.02 0 Yes

Manganese 7/29/2003 0.059 0.005 0 Yes

Phosphate 7/29/2003 0.3 0.1 0 Yes

Sulfate 7/29/2003 32 1 0 Yes

Total Nitrates + Nitrites 7/29/2003 4 0.1 0 Yes

MW03-072903-0 Ammonia-N 7/29/2003 180 10 0 Yes

Arsenic 7/29/2003 0.102 0.001 0.005 Yes

Chloride 7/29/2003 13 1 0 Yes

Chlorobenzene 7/29/2003 0.078 0.001 0 Yes

Copper 7/29/2003 0.007 0.005 0 Yes

Manganese 7/29/2003 0.022 0.005 0 Yes

o-Xylene 7/29/2003 0.001 0.001 0 Yes

p,m-Xylene 7/29/2003 0.001 0.001 0 Yes

Phosphate 7/29/2003 85 1 0 Yes

Sulfate 7/29/2003 38 1 0 Yes

Total Nitrates + Nitrites 7/29/2003 55.1 0.1 0 Yes

Zinc 7/29/2003 0.01 0.005 0 Yes

MW04-073003-0 1,2-Dichloropropane 7/30/2003 0.105 0.001 0 Yes

2,4-Dichlorophenol 7/30/2003 0.03 0.01 0 Yes

Ammonia-N 7/30/2003 850 10 0 Yes

Arsenic 7/30/2003 0.007 0.001 0.005 Yes

Chloride 7/30/2003 112 1 0 Yes

Chlorobenzene 7/30/2003 0.003 0.001 0 Yes

Copper 7/30/2003 0.009 0.005 0 Yes

Iron 7/30/2003 0.73 0.02 0 Yes

Lead 7/30/2003 0.001 0.001 0.015 No

Manganese 7/30/2003 0.364 0.005 0 Yes

Nickel 7/30/2003 0.021 0.005 0 Yes

Phosphate 7/30/2003 0.5 0.1 0 Yes

Sulfate 7/30/2003 307 1 0 Yes

Total Nitrates + Nitrites 7/30/2003 986 0.1 0 Yes

Zinc 7/30/2003 0.006 0.005 0 Yes

MW05-073003-0 Ammonia-N 7/30/2003 320 10 0 Yes

Arsenic 7/30/2003 0.005 0.001 0.005 No

Chloride 7/30/2003 193 1 0 Yes
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Sample ID Analyte Date

Analytical 
Results 
(mg/L)

MDL 
(mg/L)

MTCA 
Method A CUL

(mg/L)

Further 
Evaluation 
Necessary?

MW05-073003-0 Copper 7/30/2003 0.005 0.005 0 Yes

Iron 7/30/2003 0.91 0.02 0 Yes

Manganese 7/30/2003 1.62 0.005 0 Yes

Nickel 7/30/2003 0.013 0.005 0 Yes

Sulfate 7/30/2003 624 1 0 Yes

Total Nitrates + Nitrites 7/30/2003 593 0.1 0 Yes

MW06-073003-0 Arsenic 7/30/2003 0.025 0.001 0.005 Yes

Chloride 7/30/2003 11 1 0 Yes

Iron 7/30/2003 0.11 0.02 0 Yes

Manganese 7/30/2003 0.057 0.005 0 Yes

Phosphate 7/30/2003 0.4 0.1 0 Yes

Sulfate 7/30/2003 55 1 0 Yes

Total Nitrates + Nitrites 7/30/2003 8.2 0.1 0 Yes

MW07-072903-0 Arsenic 7/29/2003 0.011 0.001 0.005 Yes

Chloride 7/29/2003 10 1 0 Yes

Iron 7/29/2003 0.11 0.02 0 Yes

Manganese 7/29/2003 0.006 0.005 0 Yes

Phosphate 7/29/2003 0.3 0.1 0 Yes

Sulfate 7/29/2003 47 1 0 Yes

Total Nitrates + Nitrites 7/29/2003 3.6 0.1 0 Yes

Notes:
*MTCA Method A Cleanup Levels from Cleanup and Risk Calculation (CLARC) Workbook version 3.1.
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Table 4-3
Maximum Detected Soil Concentrations Against MTCA Method C Cleanup Levels*

Analyte

Analytical 
Result

(mg/kg)
MTCA Method 
C CUL (mg/kg)

Exceed MTCA 
Method C CUL? Comment

1,2,4-Trimethylbenzene 8 175000 No Standard Method C CUL was calculated.

1,3,5-Trimethylbenzene 4 175000 No Standard Method C CUL was calculated.

2-Methylnaphthalene 1.1 70000 No Method C CUL for naphthalene is used for comparison.

4,4'-DDE 6 386 No

Ammonia-N 5550 350000 No Method C CUL for nitrate-N is used for comparison.

Antimony 0.53 1400 No

Cadmium 18.4 1750 No

Chloride 733 0 NA

Chromium 64.8 10500 No Standard Method C CUL was calculated using hexavalent chromium values.

Copper 70.3 130000 No

Dinoseb 0.055 3500 No

Nickel 88.2 70000 No

Nitrate-N 1530 350000 No

Nitrite-N 27 350000 No

NWTPH-Gx 400 121 Yes Standard Method C CUL was calculated.

p,m-Xylene 6 7000000 No

Phosphate 30200 0 NA

Silver 0.92 17500 No

Sulfate 8400 0 NA
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Analyte

Analytical 
Result

(mg/kg)
MTCA Method 
C CUL (mg/kg)

Exceed MTCA 
Method C CUL? Comment

Thallium 0.44 245 No

Zinc 2520 1050000 No

Notes:
* MTCA Method C Cleanup Levels from Cleanup and Risk Calculation (CLARC) Workbook version 3.1. 
NA - MTCA Method C Cleanup Levels are not applicable.
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Table 4-4
Maximum Detected Groundwater Concentrations Against MTCA Method C Cleanup Levels*

Analyte
Analytical Result 

(mg/L)

MTCA 
Method C CUL

(mg/L)
Exceed MTCA 

Method C CUL? Comment
1,2-Dichloropropane 0.105 0.00643 Yes

2,4-Dichlorophenol 0.03 0.105 No

Ammonia-N 850 3.5 Yes Method C CUL for nitrate-N is used for comparison.

Arsenic 0.102 0.000583 Yes

Chloride 193 250 No Washington State Board of Health secondary MCL.

Chlorobenzene 0.078 0.35 No

Copper 0.009 1.3 No

Iron 0.91 0.3 Yes Washington State Board of Health secondary MCL.

Manganese 1.62 4.9 No

Nickel 0.021 0.7 No

o-Xylene 0.001 35 No

p,m-Xylene 0.001 35 No

Phosphate 85 0 NA

Sulfate 624 250 Yes Washington State Board of Health secondary MCL.

Total Nitrates + Nitrites 986 3.5 Yes

Zinc 0.01 10.5 No

Notes:
*MTCA Method C Cleanup Levels from Cleanup and Risk Calculation (CLARC) Workbook version 3.1.
NA - MTCA Method C Cleanup Levels are not applicable.
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Table 4-5
Nitrogen Detected in Soil Boring Samples

Sample ID Analyte Results (mg/kg) MDL Qualifier

A1-SB-001-0.5' Ammonia-N 5 1

Nitrate-N 68 10

Nitrite-N 0 10 U

Sum of Nitrogen 73

A1-SB-001-4.5' Ammonia-N 3 1

Nitrate-N 55 10

Nitrite-N 0 10 U

Sum of Nitrogen 58

A1-SB-001-9.0' Ammonia-N 683 1

Nitrate-N 29 10

Nitrite-N 0 10 U

Sum of Nitrogen 712

A1-SB-002-0.5' Ammonia-N 400 1

Nitrate-N 63 10

Nitrite-N 0 10 U

Sum of Nitrogen 463

A1-SB-002-4.5' Ammonia-N 968 1

Nitrate-N 321 10

Nitrite-N 0 10 U

Sum of Nitrogen 1289

A1-SB-002-9.0' Ammonia-N 100 1

Nitrate-N 162 10

Nitrite-N 0 10 U

Sum of Nitrogen 262

A1-SB-003-0.5' Ammonia-N 631 1

Nitrate-N 80 10

Nitrite-N 0 10 U

Sum of Nitrogen 711

A1-SB-003-4.5' Ammonia-N 583 1

Nitrate-N 87 10

Nitrite-N 0 10 U

Sum of Nitrogen 670

A1-SB-003-9.0' Ammonia-N 0 6 U

Nitrate-N 47 10

Nitrite-N 0 10 U
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Sample ID Analyte Results (mg/kg) MDL Qualifier

Sum of Nitrogen 47

A1-SB-004-0.5' Ammonia-N 404 1

Nitrate-N 310 10

Nitrite-N 0 10 U

Sum of Nitrogen 714

A1-SB-004-4.5' Ammonia-N 426 1

Nitrate-N 351 10

Nitrite-N 0 10 U

Sum of Nitrogen 777

A1-SB-004-9.0' Ammonia-N 57 1

Nitrate-N 59 10

Nitrite-N 0 10 U

Sum of Nitrogen 116

A1-SB-005-0.5' Ammonia-N 0 5 U

Nitrate-N 161 10

Nitrite-N 0 10 U

Sum of Nitrogen 161

A1-SB-005-4.5' Ammonia-N 735 5

Nitrate-N 983 10

Nitrite-N 17 10

Sum of Nitrogen 1735

A1-SB-005-7.5' Ammonia-N 1630 10

Nitrate-N 255 10

Nitrite-N 0 10 U

Sum of Nitrogen 1885

A1-SB-006-0.5' Ammonia-N 1110 10

Nitrate-N 127 10

Nitrite-N 0 10 U

Sum of Nitrogen 1237

A1-SB-006-0.5'-1 Ammonia-N 1030 10

Nitrate-N 127 10

Nitrite-N 0 10 U

Sum of Nitrogen 1157

A1-SB-006-4.5' Ammonia-N 1520 10

Nitrate-N 672 10

Nitrite-N 0 10 U

Sum of Nitrogen 2192

A1-SB-006-7.5' Ammonia-N 1460 10
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Sample ID Analyte Results (mg/kg) MDL Qualifier

A1-SB-006-7.5' Nitrate-N 130 10

Nitrite-N 0 10 U

Sum of Nitrogen 1590

A1-SB-007-0.5' Ammonia-N 0 4 U

Nitrate-N 172 10

Nitrite-N 0 10 U

Sum of Nitrogen 172

A1-SB-007-4.5' Ammonia-N 281 5

Nitrate-N 405 10

Nitrite-N 0 10 U

Sum of Nitrogen 686

A1-SB-007-7.5' Ammonia-N 1200 10

Nitrate-N 86 10

Nitrite-N 0 10 U

Sum of Nitrogen 1286

A1-SB-008-0.5' Ammonia-N 207 5

Nitrate-N 148 10

Nitrite-N 0 10 U

Sum of Nitrogen 355

A1-SB-008-4.5' Ammonia-N 0 4 U

Nitrate-N 486 10

Nitrite-N 0 10 U

Sum of Nitrogen 486

A1-SB-008-7.5' Ammonia-N 337 5

Nitrate-N 318 10

Nitrite-N 0 10 U

Sum of Nitrogen 655

A2-SB-001-0.5' Ammonia-N 283 1

Nitrate-N 294 10

Nitrite-N 0 10 U

Sum of Nitrogen 577

A2-SB-001-4.5' Ammonia-N 0 5 U

Nitrate-N 83 10

Nitrite-N 0 10 U

Sum of Nitrogen 83

A2-SB-001-9.0' Ammonia-N 0 5 U

Nitrate-N 0 10 U

Nitrite-N 0 10 U
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Sample ID Analyte Results (mg/kg) MDL Qualifier

Sum of Nitrogen 0

A2-SB-002-0.5' Ammonia-N 273 1

Nitrate-N 214 10

Nitrite-N 0 10 U

Sum of Nitrogen 487

A2-SB-002-4.5' Ammonia-N 0 4 U

Nitrate-N 47 10

Nitrite-N 0 10 U

Sum of Nitrogen 47

A2-SB-002-9.0' Ammonia-N 0 4 U

Nitrate-N 12 10

Nitrite-N 0 10 U

Sum of Nitrogen 12

A2-SB-002-9.0'-1 Ammonia-N 0 4 U

Nitrate-N 11 10

Nitrite-N 0 10 U

Sum of Nitrogen 11

A2-SB-003-0.5' Ammonia-N 117 1

Nitrate-N 137 10

Nitrite-N 0 10 U

Sum of Nitrogen 254

A2-SB-003-4.5' Ammonia-N 7 1

Nitrate-N 59 10

Nitrite-N 0 10 U

Sum of Nitrogen 66

A2-SB-003-9.0' Ammonia-N 31 1

Nitrate-N 13 10

Nitrite-N 0 10 U

Sum of Nitrogen 44

A2-SB-004-0.5' Ammonia-N 5550 10

Nitrate-N 1530 10

Nitrite-N 27 10

Sum of Nitrogen 7107

A2-SB-004-4.5' Ammonia-N 920 1

Nitrate-N 217 10

Nitrite-N 0 10 U

Sum of Nitrogen 1137

A2-SB-004-9.0' Ammonia-N 372 1
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Sample ID Analyte Results (mg/kg) MDL Qualifier

A2-SB-004-9.0' Nitrate-N 139 10

Nitrite-N 0 10 U

Sum of Nitrogen 511

A2-SB-005-0.5' Ammonia-N 100 5

Nitrate-N 65 10

Nitrite-N 0 10 U

Sum of Nitrogen 165

A2-SB-005-4.5' Ammonia-N 0 7 U

Nitrate-N 71 10

Nitrite-N 0 10 U

Sum of Nitrogen 71

A2--SB-MW5-0.5' Ammonia-N 370 5

Nitrate-N 202 10

Nitrite-N 0 10 U

Sum of Nitrogen 572

A2--SB-MW5-4.5' Ammonia-N 214 5

Nitrate-N 1130 10

Nitrite-N 0 10 U

Sum of Nitrogen 1344

A2--SB-MW5-7.5' Ammonia-N 218 5

Nitrate-N 126 10

Nitrite-N 0 10 U

Sum of Nitrogen 344

A2-SB-MW6-0.5' Ammonia-N 0 13 U

Nitrate-N 150 10

Nitrite-N 0 10 U

Sum of Nitrogen 150

A2-SB-MW6-0.5'-1 Ammonia-N 6 5

Nitrate-N 121 10

Nitrite-N 0 10 U

Sum of Nitrogen 127

A2-SB-MW6-4.5' Ammonia-N 0 6 U

Nitrate-N 44 10

Nitrite-N 0 10 U

Sum of Nitrogen 44

A2-SB-MW6-7.5' Ammonia-N 0 6 U

Nitrate-N 0 10 U

Nitrite-N 0 10 U
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Sample ID Analyte Results (mg/kg) MDL Qualifier

Sum of Nitrogen 0

A3-SB-001-0.5' Ammonia-N 5 1

Nitrate-N 13 10

Nitrite-N 0 10 U

Sum of Nitrogen 18

A3-SB-001-4.5' Ammonia-N 61 1

Nitrate-N 66 10

Nitrite-N 0 10 U

Sum of Nitrogen 127

A3-SB-001-9.0' Ammonia-N 0 7 U

Nitrate-N 0 10 U

Nitrite-N 0 10 U

Sum of Nitrogen 0

A3-SB-002-0.5' Ammonia-N 0 5 U

Nitrate-N 0 10 U

Nitrite-N 0 10 U

Sum of Nitrogen 0

A3-SB-002-4.5' Ammonia-N 0 3 U

Nitrate-N 13 10

Nitrite-N 0 10 U

Sum of Nitrogen 13

A3-SB-002-7.5' Ammonia-N 0 5 U

Nitrate-N 0 10 U

Nitrite-N 0 10 U

Sum of Nitrogen 0

A4-SB-001-0.5' Ammonia-N 0 4 U

Nitrate-N 43 10

Nitrite-N 0 10 U

Sum of Nitrogen 43

A4-SB-001-4.5' Ammonia-N 3 1

Nitrate-N 38 10

Nitrite-N 0 10 U

Sum of Nitrogen 41

A4-SB-001-9.0' Ammonia-N 0 5 U

Nitrate-N 0 10 U

Nitrite-N 0 10 U

Sum of Nitrogen 0

A4-SB-002-0.5' Ammonia-N 680 1

Wednesday, September 24, 2003 Page 6 of 11Table 4-5



Sample ID Analyte Results (mg/kg) MDL Qualifier

A4-SB-002-0.5' Nitrate-N 124 10

Nitrite-N 0 10 U

Sum of Nitrogen 804

A4-SB-002-0.5'-1 Ammonia-N 624 1

Nitrate-N 139 10

Nitrite-N 0 10 U

Sum of Nitrogen 763

A4-SB-002-4.5' Ammonia-N 0 6 U

Nitrate-N 28 10

Nitrite-N 0 10 U

Sum of Nitrogen 28

A4-SB-002-9.0' Ammonia-N 0 4 U

Nitrate-N 0 10 U

Nitrite-N 0 10 U

Sum of Nitrogen 0

A4-SB-003-0.5' Ammonia-N 0 5 U

Nitrate-N 12 10

Nitrite-N 0 10 U

Sum of Nitrogen 12

A4-SB-003-0.5'-1 Ammonia-N 0 5 U

Nitrate-N 12 10

Nitrite-N 0 10 U

Sum of Nitrogen 12

A4-SB-003-4.5' Ammonia-N 0 4 U

Nitrate-N 14 10

Nitrite-N 0 10 U

Sum of Nitrogen 14

A4-SB-003-9.0' Ammonia-N 0 4 U

Nitrate-N 0 10 U

Nitrite-N 0 10 U

Sum of Nitrogen 0

A4-SB-004-0.5' Ammonia-N 0 4 U

Nitrate-N 104 10

Nitrite-N 0 10 U

Sum of Nitrogen 104

A4-SB-004-4.5' Ammonia-N 0 6 U

Nitrate-N 33 10

Nitrite-N 0 10 U
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Sample ID Analyte Results (mg/kg) MDL Qualifier

Sum of Nitrogen 33

A4-SB-004-9.0' Ammonia-N 0 5 U

Nitrate-N 62 10

Nitrite-N 0 10 U

Sum of Nitrogen 62

A4-SB-005-0.5' Ammonia-N 304 1

Nitrate-N 104 10

Nitrite-N 0 10 U

Sum of Nitrogen 408

A4-SB-005-0.5'-1 Ammonia-N 328 1

Nitrate-N 104 10

Nitrite-N 0 10 U

Sum of Nitrogen 432

A4-SB-005-4.5' Ammonia-N 4 1

Nitrate-N 188 10

Nitrite-N 0 10 U

Sum of Nitrogen 192

A4-SB-005-9.0' Ammonia-N 0 5 U

Nitrate-N 20 10

Nitrite-N 0 10 U

Sum of Nitrogen 20

A4-SB-006-0.5' Ammonia-N 326 1

Nitrate-N 203 10

Nitrite-N 0 10 U

Sum of Nitrogen 529

A5-SS-001-0.5' Ammonia-N 417 1

Nitrate-N 271 10

Nitrite-N 0 10 U

Sum of Nitrogen 688

A5-SS-002-0.5' Ammonia-N 4 1

Nitrate-N 74 10

Nitrite-N 0 10 U

Sum of Nitrogen 78

A5-SS-003-0.5' Ammonia-N 4 1

Nitrate-N 566 10

Nitrite-N 0 10 U

Sum of Nitrogen 570

A5-SS-004-0.5' Ammonia-N 86 1
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Sample ID Analyte Results (mg/kg) MDL Qualifier

A5-SS-004-0.5' Nitrate-N 234 10

Nitrite-N 0 10 U

Sum of Nitrogen 320

A5-SS-005-0.5' Ammonia-N 0 4 U

Nitrate-N 561 10

Nitrite-N 0 10 U

Sum of Nitrogen 561

A6-SB-001-0.5' Ammonia-N 0 4 U

Nitrate-N 30 10

Nitrite-N 0 10 U

Sum of Nitrogen 30

A6-SB-001-4.5' Ammonia-N 0 5 U

Nitrate-N 114 10

Nitrite-N 0 10 U

Sum of Nitrogen 114

A6-SB-001-7.5' Ammonia-N 15 1

Nitrate-N 54 10

Nitrite-N 0 10 U

Sum of Nitrogen 69

A6-SB-002b-0.5' Ammonia-N 2710 10

Nitrate-N 591 10

Nitrite-N 16 10

Sum of Nitrogen 3317

A6-SB-002b-0.5'-1 Ammonia-N 1890 10

Nitrate-N 396 10

Nitrite-N 0 10 U

Sum of Nitrogen 2286

A6-SB-002b-4.5' Ammonia-N 972 1

Nitrate-N 734 10

Nitrite-N 0 10 U

Sum of Nitrogen 1706

A6-SB-002b-9.0' Ammonia-N 338 5

Nitrate-N 33 10

Nitrite-N 0 10 U

Sum of Nitrogen 371

A6-SB-003-0.5' Ammonia-N 684 5

Nitrate-N 53 10

Nitrite-N 0 10 U
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Sample ID Analyte Results (mg/kg) MDL Qualifier

Sum of Nitrogen 737

A6-SB-003-0.5'-1 Ammonia-N 162 5

Nitrate-N 43 10

Nitrite-N 0 10 U

Sum of Nitrogen 205

A6-SB-003-4.5' Ammonia-N 0 6 U

Nitrate-N 42 10

Nitrite-N 0 10 U

Sum of Nitrogen 42

A6-SB-003-7.5' Ammonia-N 117 5

Nitrate-N 34 10

Nitrite-N 0 10 U

Sum of Nitrogen 151

A6-SB-004-0.5' Ammonia-N 0 5 U

Nitrate-N 28 10

Nitrite-N 0 10 U

Sum of Nitrogen 28

A6-SB-004-0.5'-1 Ammonia-N 0 6 U

Nitrate-N 23 10

Nitrite-N 0 10 U

Sum of Nitrogen 23

A6-SB-004-4.5' Ammonia-N 120 5

Nitrate-N 686 10

Nitrite-N 0 10 U

Sum of Nitrogen 806

A6-SB-004-6.0' Ammonia-N 589 5

Nitrate-N 95 10

Nitrite-N 0 10 U

Sum of Nitrogen 684

A6-SB-005-0.5' Ammonia-N 10 5

Nitrate-N 0 10 U

Nitrite-N 0 10 U

Sum of Nitrogen 10

A6-SB-005-4.5' Ammonia-N 5 5

Nitrate-N 96 10

Nitrite-N 0 10 U

Sum of Nitrogen 101

A6-SB-005-7.5' Ammonia-N 0 5 U

Wednesday, September 24, 2003 Page 10 of 11Table 4-5



Sample ID Analyte Results (mg/kg) MDL Qualifier

A6-SB-005-7.5' Nitrate-N 0 10 U

Nitrite-N 0 10 U

Sum of Nitrogen 0

A6-SS-001-0.5' Ammonia-N 0 5 U

Nitrate-N 22 10

Nitrite-N 0 10 U

Sum of Nitrogen 22

A6-SS-002-0.5' Ammonia-N 0 5 U

Nitrate-N 32 10

Nitrite-N 0 10 U

Sum of Nitrogen 32

49248Grand Total
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Table 4-6
Iron and Sulfate Concentrations in Soil

Sample ID Analyte Date
Analytical 

Results (mg/kg)
MDL 

(mg/kg) Qualifier
A1-SB-001-0.5' Iron 7/7/2003 8750 1

Sulfate 7/7/2003 0 100 U

A1-SB-001-4.5' Sulfate 7/7/2003 0 100 U

A1-SB-001-9.0' Sulfate 7/7/2003 0 100 U

A1-SB-002-0.5' Iron 7/7/2003 6860 1

Sulfate 7/7/2003 0 100 U

A1-SB-002-4.5' Sulfate 7/7/2003 0 100 U

A1-SB-002-9.0' Sulfate 7/7/2003 0 100 U

A1-SB-003-0.5' Iron 7/7/2003 7170 1

Sulfate 7/7/2003 0 100 U

A1-SB-003-4.5' Sulfate 7/7/2003 0 100 U

A1-SB-003-9.0' Sulfate 7/7/2003 0 100 U

A1-SB-004-0.5' Iron 7/7/2003 6330 1

Sulfate 7/7/2003 0 100 U

A1-SB-004-4.5' Sulfate 7/7/2003 225 100

A1-SB-004-9.0' Sulfate 7/7/2003 0 100 U

A1-SB-005-0.5' Iron 7/10/2003 5580 1

Sulfate 7/10/2003 0 100 U

A1-SB-005-4.5' Sulfate 7/10/2003 199 100

A1-SB-005-7.5' Sulfate 7/10/2003 0 100 U

A1-SB-006-0.5' Iron 7/10/2003 9310 1

Sulfate 7/10/2003 0 100 U

A1-SB-006-0.5'-1 Iron 7/10/2003 8770 1

Sulfate 7/10/2003 0 100 U

A1-SB-006-4.5' Sulfate 7/10/2003 0 100 U

A1-SB-006-7.5' Sulfate 7/10/2003 0 100 U

A1-SB-007-0.5' Iron 7/10/2003 5630 1

Sulfate 7/10/2003 0 100 U

A1-SB-007-4.5' Sulfate 7/10/2003 116 100

A1-SB-007-7.5' Sulfate 7/10/2003 0 100 U

A1-SB-008-0.5' Iron 7/10/2003 6230 1

Sulfate 7/10/2003 0 100 U

A1-SB-008-4.5' Sulfate 7/10/2003 114 100

A1-SB-008-7.5' Sulfate 7/10/2003 138 100

A2-SB-001-0.5' Iron 7/8/2003 6870 1

Sulfate 7/8/2003 934 100

A2-SB-001-4.5' Sulfate 7/8/2003 224 100

A2-SB-001-9.0' Sulfate 7/8/2003 0 100 U

A2-SB-002-0.5' Iron 7/8/2003 6220 1

Sulfate 7/8/2003 1640 100
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Sample ID Analyte Date
Analytical 

Results (mg/kg)
MDL 

(mg/kg) Qualifier
A2-SB-002-4.5' Sulfate 7/8/2003 150 100

A2-SB-002-9.0' Sulfate 7/8/2003 0 100 U

A2-SB-002-9.0'-1 Sulfate 7/8/2003 0 100 U

A2-SB-003-0.5' Iron 7/7/2003 6000 1

Sulfate 7/7/2003 186 100

A2-SB-003-4.5' Sulfate 7/7/2003 0 100 U

A2-SB-003-9.0' Sulfate 7/7/2003 0 100 U

A2-SB-004-0.5' Iron 7/7/2003 7870 1

Sulfate 7/7/2003 2900 100

A2-SB-004-4.5' Sulfate 7/7/2003 159 100

A2-SB-004-9.0' Sulfate 7/7/2003 214 100

A2-SB-005-0.5' Iron 7/11/2003 6520 1

Sulfate 7/11/2003 148 100

A2-SB-005-4.5' Sulfate 7/11/2003 162 100

A2--SB-MW5-0.5' Iron 7/10/2003 4450 1

Sulfate 7/10/2003 2990 100

A2--SB-MW5-4.5' Sulfate 7/10/2003 442 100

A2--SB-MW5-7.5' Sulfate 7/10/2003 207 100

A2-SB-MW6-0.5' Iron 7/10/2003 6690 1

Sulfate 7/10/2003 2530 100

A2-SB-MW6-0.5'-1 Iron 7/10/2003 6550 1

Sulfate 7/10/2003 729 100

A2-SB-MW6-4.5' Sulfate 7/10/2003 107 100

A2-SB-MW6-7.5' Sulfate 7/10/2003 0 100 U

A3-SB-001-0.5' Iron 7/8/2003 5520 1

Sulfate 7/8/2003 0 100 U

A3-SB-001-4.5' Iron 7/8/2003 7670 1

Sulfate 7/8/2003 165 100

A3-SB-001-9.0' Iron 7/8/2003 9140 1

Sulfate 7/8/2003 0 100 U

A3-SB-002-0.5' Iron 7/8/2003 5760 1

Sulfate 7/8/2003 0 100 U

A3-SB-002-4.5' Iron 7/8/2003 8100 1

Sulfate 7/8/2003 0 100 U

A3-SB-002-7.5' Iron 7/8/2003 8540 1

Sulfate 7/8/2003 0 100 U

A4-SB-001-0.5' Iron 7/8/2003 5570 1

Sulfate 7/8/2003 126 100

A4-SB-001-4.5' Sulfate 7/8/2003 109 100

A4-SB-001-9.0' Sulfate 7/8/2003 0 100 U

A4-SB-002-0.5' Iron 7/8/2003 4760 1

Sulfate 7/8/2003 172 100

A4-SB-002-0.5'-1 Iron 7/8/2003 4720 1
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Sample ID Analyte Date
Analytical 

Results (mg/kg)
MDL 

(mg/kg) Qualifier
A4-SB-002-0.5'-1 Sulfate 7/8/2003 187 100

A4-SB-002-4.5' Sulfate 7/8/2003 117 100

A4-SB-002-9.0' Sulfate 7/8/2003 0 100 U

A4-SB-003-0.5' Iron 7/8/2003 5210 1

Sulfate 7/8/2003 0 100 U

A4-SB-003-0.5'-1 Iron 7/8/2003 4640 1

Sulfate 7/8/2003 0 100 U

A4-SB-003-4.5' Sulfate 7/8/2003 128 100

A4-SB-003-9.0' Sulfate 7/8/2003 0 100 U

A4-SB-004-0.5' Iron 7/9/2003 5290 1

Sulfate 7/9/2003 153 100

A4-SB-004-4.5' Sulfate 7/9/2003 0 100 U

A4-SB-004-9.0' Sulfate 7/9/2003 149 100

A4-SB-005-0.5' Iron 7/8/2003 5000 1

Sulfate 7/8/2003 125 100

A4-SB-005-0.5'-1 Iron 7/8/2003 6460 1

Sulfate 7/8/2003 145 100

A4-SB-005-4.5' Sulfate 7/8/2003 174 100

A4-SB-005-9.0' Sulfate 7/8/2003 0 100 U

A4-SB-006-0.5' Iron 7/8/2003 4230 1

Sulfate 7/8/2003 286 100

A5-SS-001-0.5' Iron 7/8/2003 6100 1

Sulfate 7/8/2003 3550 100

A5-SS-002-0.5' Iron 7/8/2003 7040 1

Sulfate 7/8/2003 120 100

A5-SS-003-0.5' Iron 7/8/2003 5130 1

Sulfate 7/8/2003 288 100

A5-SS-004-0.5' Iron 7/8/2003 7110 1

Sulfate 7/8/2003 4640 100

A5-SS-005-0.5' Iron 7/8/2003 5200 1

Sulfate 7/8/2003 288 100

A6-SB-001-0.5' Sulfate 7/9/2003 103 100

A6-SB-001-4.5' Sulfate 7/9/2003 314 100

A6-SB-001-7.5' Sulfate 7/9/2003 105 100

A6-SB-002-0.5' Iron 7/9/2003 9040 1

A6-SB-002b-0.5' Sulfate 7/9/2003 8400 100

A6-SB-002b-0.5'-1 Sulfate 7/9/2003 3760 100

A6-SB-002b-4.5' Sulfate 7/9/2003 2220 100

A6-SB-002b-9.0' Sulfate 7/9/2003 147 100

A6-SB-003-0.5' Sulfate 7/9/2003 0 100 U

A6-SB-003-0.5'-1 Sulfate 7/9/2003 0 100 U

A6-SB-003-4.5' Sulfate 7/9/2003 0 100 U

A6-SB-003-7.5' Sulfate 7/9/2003 0 100 U
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Sample ID Analyte Date
Analytical 

Results (mg/kg)
MDL 

(mg/kg) Qualifier
A6-SB-004-0.5' Sulfate 7/9/2003 141 100

A6-SB-004-0.5'-1 Sulfate 7/9/2003 120 100

A6-SB-004-4.5' Sulfate 7/9/2003 137 100

A6-SB-004-6.0' Sulfate 7/9/2003 0 100 U

A6-SB-005-0.5' Sulfate 7/9/2003 162 100

A6-SB-005-4.5' Sulfate 7/9/2003 332 100

A6-SB-005-7.5' Sulfate 7/9/2003 172 100

A6-SS-001-0.5' Iron 7/9/2003 6210 1

Sulfate 7/9/2003 0 100 U

A6-SS-002-0.5' Iron 7/9/2003 7270 1

Sulfate 7/9/2003 171 100
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